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SU{I\4ARY

A taxonomic study has been ma"cle of the genera and. species placed-

by recont rnonographers j¡r the tribe Iraurelieae or subfamily 'Athoro-

sperrnoid.eae of the farniþ Moni¡niaceae (/rngiospermae: Lnurales);

characteristics of gross morpholo5,¡r, supplernentec-ì. by those of the

seconclary rylerr, pollen form, and. ecofogy, have been usecl-. These

ch¿rracteristics j¡ cor,rbi¡atíon are here corûpaJ'ed- for all gene::a for

the fi-rst tj.ile; many of the ch¿uacteristics have not been d-escribed-

bofore, particularly jJl the genera Lar:refi sl-s _I!"-q¡ÎLo_q, ood

Dryad-odalrhne.

It is conclud.ecl- that the genera represent a S1.oup which is taxonom-

ioa1]y closely knit and- equivalent in its combi¡ed- features to other

families such as Cal-ycanthaceaer Goniortegaceaer or Lauraceae withi:r tho

Laurales, on 6rouncì.s of their tree habit, secondary >çrlem vessel anrl ray

form ancr" pitti:rgn d.ecussate lcaf arrangement, essentially monopoc'.ia1-

d.ichasiaf infforescehce, bj-sexr-ral ancl unisexual floluers, choritepalous

basically tetramerous perianttr, bigland.ular stamens lvith valvular

d.ehiscence, s¡mcolpate pollen, solitary erect ovules on a basal placenta,

ancl perigrnous lignified. fruiting þpanthium enclosi:rg plumose long-

style¿ nutfets. The group is d.j-stinguishecl as a family, .A.therosperna-

taceae R.Br. Its charaoters anc'[ affinities are cliscussecl, in which

connection the family is shovrn to be more closely relatecÌ to the

Gomortegaceae and- throu6h it to the Ï¿Luraceae than to the Moni¡riaceae'
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Its ti,'uo tribes, Atherospermateae and. Lar,¡¡elieae Pax ¿rre red.efinecL

accorcl,ing to the d-iameter ancr. frequency of seconc-lary rylen pores, hair

form, anrangement of flor;-rl parts on the hypanthiun rim, form of the

stamen apex and. staminal glcmd-s, a"ncl construction of the fruiting

Ïg¡panthium. The size of the infl-orescence and. presence of ffovuer-

onveloping bracts, used. by previous revisers for groupÍng the generâ,

are sho'lm to have little t¿rxonomic significance"

Seven genera anc-l sjxteen species are recogn ised.: Atherosr:erma

Labill. with one species, Da.phn¿urcLra Benth. v,¡ith six species,

Dor¡4phorn E'ncll. u'ith trvo speci-es, l_fy_e¿o_4gplglg S.Moore rvith three

species, I,gllrelig Juss. lvith t"uo species, Laurelionsis Schod-d.e r,¡ith

ono species, an¿t &gggl_onl- Baill, l'¡ith one pecies" One genus

(I,-q¡ l.e..r:sgl_re) cncì- five spe ciu r (.0-æl!qg4qrg:-aæe-t-e-þ, !-"--j o-bnqolt-r-,

D_._qg_1_qs!r-q_qtr!:¿qÈoÈ+lþlq_e_p_t_e_ta_l4I!c__A, anc-1 D. tr¿rchynhloi-a ) are

cl-escribed. as nerr. Daphnandra d-i-elsii Perk. ancl }lemuaron hunbold.tii

Baj-l-] . are treated. as taxonomic synon¡rnis of Daphnanilra repand-u1a

(n,uuert. )F.Muell. and. Nemuaron vieiflard.ii (eu.:-U. )nnirf " respecti-vely;

the various species proposeil by Gand.oger in A!þqq!ÞgefLq are shor¡n to be

unfound.ecl; ancl Dor.yphoro. austro-caleclonica Seem. is exclucied fþorn the

family. Infraspecific tax¿i are clistinguishe d. i-n i,therosþerma noscha,tum

Labill. (two subspecies), Dorlrphora sassafras End-l. (t,,','o varieties),

and. Drr¡aciocLai:hne novor-uine ens is

varieties ) .

(eerk. )rt,C.Smith (truo subspecies, two
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Fossil record.s of the fa.nily are reviewed. and. d.iscussed. in

relation to presentday d.istributj-on and. eco1o6r. Assessrnents a1'e

made of the unspocialised. ancl d.eriverL oharacters in the family, md

of pþlogenetj.c relationships between the genera. rt is concrud.ed.

that (1) !Crulg_1i_qpsjj:_, confined to prímary temperate rai¡rforest, is

the most primitive member of the fa"mily whereas D_+¿bpg!9{q, adapted.

to lj-fe i¡r subtropical raj¡rforest seres, is the most ad.vanced., and.

(Z) tfrere are tno arcs of d-istribution, one subantarctic for the

Atherospermatoae ín south-east Âustralia ¿md. Chile, and. the other

tropical montane-subtnopical for the Laurelieae, extend.ing fþom Ner;y

Gui^nea (,ry_u¿oÈqp¡å"_) into eastern Australia on one side., and Nelv

Caled.onia, New Zea1.;anð,, and. Chile on the other,
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STAIEMEIüI OF ORTEIN/'I ÏTORIC

The thesls contalr¡s no material whloh has been acoepted. for

the a-ward. of arqr othe¡. d.egree or d.íploma i-n ar¡ir Unlvorsit¡ri Èo:l

d.oos it incIufle, to the best of rly knowledge, an¡r lnformation

previously published. or writton by any other Person, except rrhe¡.e

d.ue referonce ís nad.o in tho text.

RicharcL Schodd.e
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r. il'TTRODUCTTON

The Atherospermataoeae, a farnily of evergreen trees of laurålean

affinities, are characterised. by opposite exstipulate toothed leaves

with ethereal ofton a¡omatic oil cells, an aoti:rornorphic choritepalous

perianth, an endroeciu.m conprising biglanôular stanens with valvular

d.ehiscence and. staminod,es, syn (= di) -colpate pollen, nume:rous flee

carpels with solitary erect basally-attached. ovules, Polygonun-type

embryo sac, small hairy long-styIed. nutlets ïJith al-bt¡ninous enclosperm

that are variously enclosed by a lignified, perigmous fluitj¡¡g l54pan-

thirrn, and. an unspecialised. hetero:6r1ous second.ary 4r1en that apparently

lacks wood. parencÌgma. They have a geographi-cal ancl Senera1 ecological

d.istribution pattern ljJce that of $gIþ"_+€!iE and the Ïi'i::teraceae,

occrrrring at present j¡r the cooler raínforests of montane i'lev'r Gui.:aea,

Nevr Caled.oniao Australia, Tasmania, New Zealanð., southern Chi1e, antl'

western Patagonia. they ar'e represented. by the following sevenn*

genera and. sixteen* spe cies: Atherosperma Labf-ll. (monotypic in south-

eastern Australla and. Tasmanis), OgpþIq+_dfq Benth. (six specíes ín

eesternAustra1ia),W'End.1'(tvrospeciesjneasternAustra1i.a),

Dryadoôaphne S,Moore it"o'species in Nev,r Guinea ancl one l-n north-eastern

Queensland.), Iagr-e-}:þ Juss. (one species i¡t Nevv Zealand and. one in

southern Chile), þgJ.e.1_-i9¡-*U Schod.cl.e (nonotypie i¡ southern Chile and.

* I:rclud.ing those ,lencribe'l i-n 'fhe 3resent stud¡r.
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n¡estern Patagonia), anc'l Nemuaron (monotytrric i¡r Nevit Caleclonía).

Since the d.escription of the fj¡st trvo genera, Eegrnþ nuiz (1794)

(= r,qure]Àa) 
"n,1 

.(i,thg{qsge_rIlg. (r8oe), the group has been recogniserl

taxonomica.Ily¡ it was first d.istinguishecl as a farnily by Robert Brovnr

(fgf+). Yet, clespite its peculiarrities, it has usually been treatecl

as an j-ntegral mernber of the pan-tropic fa,nily Monirniacea"e, as was d.one

for example by c-le Jussieu (fBOl) when first establlshing that family.

The group has been accepted. in the Monirniaceae, largely in response to

prevailing taxonomi.c opinion, by MöIler (r0Az), Hobein (f00e), \'v'el-ch (tgzg),

and Garratt (19J[) who ex¿r¡rinocl anatomical featríes of the bark, stems,

leaves, ancl seconc-Lary try1em of several genera anc't whose work is sr:Íunarísecl

i¡¡ Solereder (1899) and Metoalfe ancl Chalk (1950), by Henr¡r (]-:9+9) ancL

various authors in Manske (ancl Holrnes) (I95+, L96o, f967) r¡ho reviev¡ec1

the alkal-oicLs of several species anil lick ancl co-lvorkors (see chapters

]trlII.L, XIII.1, XfV) in their investi6ations of the alkal-oids of .fiustralian

speoies, by Petnie (JrgJ.z), Soott (1:gtz), Jones ancl Smith (t9z4a,a), and Pen-

fok't (1!21) when assessing the essential oils of several Australian species,

by Sastri (tg6l) ancl Sampson (tgøl) v-¡ho stucliecL mioro-anc'L nega-sporogenesís

aruì. ombryologicaL features in two species, ancl by Müller-Stoll ¿urd.

Mäde1 Ggez) anct Rüff1e (tg6S)
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lrho reviewed. vrood. and. leaf fossjl-s ascnibe¿( to it. Of the essen-

tialþ taxonomic assessments promoting thls opirtion, the uost

jnportant have been those of J-D.Hool<er (fg¡¡), lulasne (tBS5),

Baillon (1868, l:169), Benthan (fB7O, 1880 in Bentharn ana Hooker),

Hobej-n (1.".), Perkins (r9or with Girg, l-911, 1925), Garratt

(1.".), Money et al," (fg¡o), Müller-Stoll and. Mäd-el (1.o-), *d Ehren-

dorfer et a1. Qgea). These authors irrvariably treatecL the Athero-

spenmataceo,e a.s a t¡lbe or subfa.niþ of tl¡e ûlonimiaceae; Itä generat

noreover, were often associatecl lvith the large centra] Anerican Senus

Sinqrqna Aubl-. ancl its several congeners, The particular oharaoters

connon to the Atherospermataceae and gllry group on which this

relatíonship has been based are the relativoþ naJÍrotr 4ylenl raysr usually

opposite loaves, valved. anthers, urceolate or cupular fnuitÍng receptaole,

erect ovule, and- simiLar chromoEcme base ntutbers.

The resulting agangenents of all these Senera iúto varj-ous sub -

families and. tribes accorcU-ng to rvhat character or groups of oharacters

vrere consid.erecl i.nnportant by each reviser has ¡irad.e the taxonomic l-íter-

ature of the Monimiaceae rather bewild.ering. A1] too often they have

been basetl on reconbi¡ratíons of characters used. by earlier authors

rather than on any found. through ne'vr lines of nrorphological research,

with the consequence that nrany of the early gaps in knowled.ge, misS:r-

foruratlon, and. inaocr.¡¡lacies about them have been perpetuatetl. It is

little val-ue to review here in cLetail the cor,rplexít¡r of these taxonornic
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arrangemonts, especialþ as thoy are disoussecl fn more d.etail 1n

appropriate sections of the text arrcl ore rarel-y oonfi:¡necl, even in

part, Suffice to say that the d.etaÍled. anatomícal ancL norphological

investigations of Ga¡ratt (1.c.) and. Money et aI. (1.".) support the

taxonomic uniff of the Atherospermataceae as cl.efinecl here while

ind.icating that Silargfiq anJ. lts congoners are not at all closely

relatecl,

Yet l¡hj-l-e previous revisers have been preoccupied vlith the

relationships betlveen the Atherospermataceae anc-t the various taxa included.

l¡"ithin the illoni¡riaceae, they have largely overloolced. the remarkabfe

features of the monotypío Chílean fa:ni1y, Gomortegaoeae, many of

whioh resemble closely those of the Atherospormataoeae. Gqgltipg",

vvhich is rare in herbaria (cf. Hutchinson Ig59), has been allierL

oonventionally with the J,aureoeae. Orfy Bail1on (f869) ancL stern

(tgSS) have stressecl affinlties betr¡een GoqrorleÉa and. the ùloni:niaceae,

anc''- then only ín a general l'ray lrrithout particular reference to tho

Atherospermataceae,

The taxononio history of the genera recognised. in the .ô.therospermat-

aceae has not been so invol-vec-L. Follolving the d.escription a thi-rd.

genus, OErutrqlo (f857), Hoolcer (1,",) unitecl all- three unr-ler .A.thoro-
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sþerma. in vihich he was followed. by BaíIlon (fS69) Íl respect of

Lar.relia but not Do-rj¡ptlo-q-q, Baiflon (f8Z¡) also reoognised a fo¡rth

genus, Nq4!rq¿lo-q, fron I'lew Caledonia"Both ll\.¡-lnsne (1'p.)''and- Bentha¡¡ (fo.)

ûgairr distinguished. ALlre_t.o_s.p_qry]g, H9]Þ, æd Ðorvpho+É1.and Benth-

am, vîhosê understand.ing of the generic limits i¡ the family has proved'

well found.ed., accepted. Ne_mr¡ar% anù established. a fifth, D3p-h¡1g¡qlg..

Perki¡rs (f ".) and, alt later revisers have corroborated. Benthamrs

treat¡nent of the genera, concerning which A"C.Snith (fgp) has com-

rnented. that r¡these Senera, although small, are weU. marked and. itill

presrmably seem guite acceptabls to future monographers¡'. This assess-

rnent of current taxonomic opinion is borne out by the present stttd-y.

îhe charaoters and. relationships of DÆg]9431Þ the only other genus

so far d.escribed. in the fanily, have been cLiscussed. by A.C.Smith (1'".,

r9tt2) and L.s .snith (rgf 8) .

lhe general revisions of Tulasne (Monographia lfonimiacearum IB55),

Benthan (nlora Australiensis 1B/O), and Perkj¡rs (Pflanzer¡reich 1901

vrith Gilg , l-}II) ha*re provid.ed. the basis for the varíous systematic

treatments of the species of the farnily in the J.iteratu¡re. Iiore recent-

1y, l,.S.Snith (I,",) rras reviet¡ed briefly species of Dgt)&¿hgrqand

D_ly_g*o-4?pþ1"- in Austral-j.a and Nerv Guinea. Nevertheleas, apart from

the fe¡,q early d.escribed. species such as M lÂbill"t

D ora sagsafras EnC.l ,, and Laurelia novao-ze1and.i-ae A Cunn, rtøhich

often or only occurr,,rhere there are no other members of the family. the

majority of species have been poorly d.escribed. and. und.erstood., anrl
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their characters and. affinities much conf\¡sed. Iestifling to this are

two species of PqIhIAgfÐÊ, D. micra¡rtha (ruf .)Benth" and D. repandula

(F, ltue11.),F. m¡ufI,, which at one tj¡ne or another vrere placed u¡rd.er

Atherosperma. d.e spite closer similarities to Doryphora in vegetative

and. fruit characters; Dor.yphora aromatica (p.¡¡. Bait. )l.s . suÍth nas

regard.ed. e.s a spe cies of Daphnand.ras until Smith (f."") recently recoS-

nized. the i¡rcongruities in the flo,r'er anc-l nutlets; and. Dap_lln¡Ln!{e

!Sgq*Æå Perk. and- the d.istinctive te9ge1.èol¡-i.¡- p-þi]Þii+g (tooser)

Schod.d.e have been united. und.er Daphnand.ra micrantha and. L¿rurelia semper-

v_AçqF_ (nuiz & Pav")fuf " respectively. Although Lau¡efiopsis philip-

pia has been known since 1857, it d.oes not ever appear to have been

record.ed. that its flouers are preclominantly bisexuaf or that its stan-

inod.es elongate to surrounù the fbuiting ¿ynoeciui;t as i¡r ritherosperna.

The shortcomíngs in existing taxonomic treatments of the Athero-

spermataceae h¿ve resulted., in summery, fbom inad.gqlrzto knol-,-1ed.ge of

the range and. variation of the flower and. fruit features of the family,

and. the use of feu;, often single, characters as criticaf taxonornic

criteria, ThJ-s, und-oubted.1y, has been largely the consequencc of

having very felv and inad.equately d.ocunented. speci.:nens avaiLable for

stuQr, Atherospermataceous plants occur in regj-ons a"nd. envi¡onments

that are remote and of d.iffícult access, and, it is not surprislng that

t Bailey (1886) even commented. that the species might belong to

Atherospermai



7

they vrere particularly scarce in collectíons before the turn of the

eentur¡r; somc gen€rar notably l''ar¡refiopsÍs and' lTenuaront are poorly

representetl. even tod.ay, The last general revisions'lÙere those of Ferlcins

(1, o.). lú.rch nel+ naterial has been accunulated. since then, particu-

la¡.1y flom the previously little erçIored. regions of Neç Gui¡¡ea and. the

Australian rainfore sted. areas'.

Based. on presontly available herbarium material and. the observed-

ecological and. geographical- d.istribution of alt genera and species

occurri¡g i¡¡ Nelv Guinea, Nel,. Caled.onia, .étustral-ia, and. Nelr Zealand, in

conjunction vuith a re-exani-nation of the second.ary :qylenr and- pollen

morpholory of a]l genera and- most species, a taxonomic revision of the

Atherospermataceae is presented here.

The use of nerv names and- nerv combi¡lations in this thesis tloes not

constitute vali.cl. publication.
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I1. I\[AîER].ê.ffi , ]ETHOÐS, ar1¿l DEFIIIIÏTIONS

l-. n[ateria]s and. Method.s

(a) Herbaríum

The stu(y of herbariun naterial was begun in a preli:ninary way at the

herbarir:n of the Dívisíon of Land. Research, C.S.I.R.O., Canberra (CAÌíB),

and conpleted. in d.etail at the State Herbarium of South Australia (¡¡).

Herbarirun Colloct ions

ReLevant collections were examined. ancl annotated fron the following

herbaria which are abbreviated accord.ing to Lanjouv¡ and Stafleu Oge+):

A, Æ, B, BAB, BM (p.p"),80, BRr, CANB, CAI\IIY, CBG, CHR, GH, K (P.p.),

I,, I,AE , LT,L, LY (p.p.), lß (p.p.), tlær,, NSI:I, OXF (p.p.), P (p.p.)*, Seo

(p.p.)u, SI, SIliG, Uc, USr -'.mLT. Specimens vrere also seen fbonr the

followilg i¡rstitutions not listed by Lanjouw and Stafleu (t.c.): the

herbarit¡m, Atherton Office, Department of Forestry, Queenslana (AtruntON);

the herbariun, Belangry State Forest Office, Forestry Commission of Ner¡

South Tl-al-es (¡nI,A¡Gny); the herbarir.m, Botany Dept., Canterbr,ry Univer-

si-ty, Christchr:rch, Nelv ?'ea:rand. (C¿1ru); the herbariu.n, Coffs Harbor¡r

Officeo Forestry Commlssion of New South trTa1es (COnfS); the herbarium,

* Owing to thei-r late arrival, collections of lar¡relia sempervi¡ens and.

Laurelioosis nhili'opíana flom these herbaria aîe not incfuded. on d.is-

tribution maps for these specf.es.
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Sorestry Research Institute, Canberra, Australia (FRI); the herbarium,

Office d.e La Recherche Scientifique et Tochnique Outre-mer, Nouméa, New

Caled.onia (NOWÉ.q). Requests seekj¡rg the loan of collections fron the

Naturhistorisches l\fuseu'ut, ];'lien, Austria (t;l), ttt" herbarium of the univer-

sity of Tasmania, Hobart (HO), and several South American herbaria were

unsuccessf\rl. All pre-vrar collections of Atherospermataceae in herb'irf,

lj-ke many i¡r herb. B, appear to have been lost as a result of iiiorld. lÏar II

(prof , Dr.K.H. Rechinger, pers 
" 
conm, ) ,

The t¡>es of all vaIid.ly published. names referred. to genera of the

Atherospermataceaehavebeenseenexceptforthc,seofÐ.@

Perk. and. The.yga chifensis MoI" TLre type spec imen of Daohnand¡a d.iel-

sji in herb. B has been d.estroyed- and- no ùuplicates have been traced.;

Molj¡¡ars collections also appoar to have been lost (see untler lC+¡le-l-ia

sempervire4q). Photographs of t¡rpe naterial of Atherosperma i¡tegri-

foL-if¡U A.Cunn., Dog¡phora sassafras End.l . IraureLi¿ novae-zeland iae

A. Cunn. , I¿r,rreIia serrata R.Phil., and Pavonia semÞervj¡ens Ruiz & Pav.

i:e herb - K, of Dor¡rphora austro-caled.oniqn Seem" in herb. BM, of Ðgpþgry?

vieill-ard.ii Bai11. in herb. P, and- of Laurelj-a serrata R.Phil. and.

Eqv_gn_1-+_j¡_gsrp_g{:v_qen_s_ Ruiz & Pav" i¡ herb. US ';¡ere also available to

supplement the type collections loaned. for stud¡r. I:n several cases, the

photographs proved. necessary for holo- and lecto-typification'

For purposes of comparison, herbarium materj¿Ì of critioal tax¡,

related- tn the Atherospermataceae vras avallable fbon several herbaria, as

follows: Chi¡nonanthus (Calyoanthaceae) - f collectl-on, wj-th fbuit (¡¡);

Glo¡gq-q-qlJn (S-itgtg!A- group) - f oollection, uri-th flowers (SfWe);
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Gomortega (Gomortegaceae) ^ I collections, 1 v¡ith flovrers (uS); Hpflo¡iq

(Iloni-rniaceae alliance) - J collections, 2 with floruers, I nrith fbuit (¡O);

I¿¿uraceae - naì1y collections in flotuers ancÌ fruit (A.D, CmfO); I\[oni:niaceae

- many collections i¡r flor,vers ancÌ frui-t (lÐ, BO, CiNB, L, LA-E, SING);

Pqgnqg (L{oní:niaoeae all-iance) - J collections, 2 v¡i.tln flolvers, 1 rrith

fruit (nVf, SeO); Sry_?_Lrt]]Q (pr_pe{}aA group) - fO colfections, all rvith

fl-orvers , 2 tril-Lt fruit (lo, lnI, l,{EL, NSl,, SI).

Details of the series of specimens examineil are sunmarisecL uncler

ap1:ropríate sections in the treatment of the species in the text and. are

enumerateil in full in incLex Ï 
"

Untess it is stated. otherlvise, the rlescripti-ons of all taxa are clralrn

from herbariu¡r roaterial except that characters of the habit, bark, liioocl,

anc-[ oc'!our, anc-! the coJour of 1eaf, flower pcrts, and fruiting hypanthiurn

are talcen fbom 1ife. trlieasurements of all floiver parts are taken from

flolvers of cLried- herbarium specimens soakecl in a nrixture of rvater ancL

householc-l cletergent. It r,¡as foundL that the organs of flor,rers soaked. in

thi-s way al:lost regainec'L l',lne size of their counterparts in living flol¡ers,

The colours of d.riec-L leaves have been quotec-L only vrhen they arc rather

constant on a species.

Secorrclary Xylem

Ilicroscopic examination of the seconclary ry1em of a.ll- genern ancl most

species of the .A.therospernr"taceae, e"nc-L of relatecl taxa, E+SLiggU" (øllr-

aceae), qpggflg€g (Gonortogaceo.e), Ugþ"elÈq (IrlonÍmiacea.e), Pgr¿mUÊ. (t'ltonirn-

ia.ce¿e ) - Sit", trnn ÉjTrorrlr Tr.imeni r lTrimenia.oeae ) - nncl ì,¡ilkiea (Monimiaceae ).
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Voocl for stuùy vyas fi-rst boíIecl ín water for about tv¡o hours to soften

it and' remove the ¡.ir. It lras subsequently sectionecl on a slec-Lge microtome,

moclol 860, manufaoturecl by the Anericon Opticel Company. îransverse sec-

tions vrere out at IJ-2O¡L thickness enc'l rad-ial anil tangential longitucli-nal

sections at IO-I21* . Sections lrere stainerl wi-th aqueous safranin, d-e-

þd.rated- in ethanol, and. mounterL in GanarLa balsam. They vrere oxaminecl with

a light mioroscope at mo.gnificatÍons of l-00x ancl l¡00x. Photo-micro8raphs

of rvoocl sections vrere taken with a Zeíss (Oberkochen) automatic photo-

uriorosoope.

An analysis of variance of the seconitary rrylen vessel d-j-aneto::s ancl

vessel frequency per unit area of transection betvr¡een ancl r,vithj-n all gonera

of the family l¡as calcul-atecl on three collections of each species rscorcLecl

in table II, using the i¡ner tangential d.iameters of !0 rand.omly chosen

vessels ancl the numbers of vessel-s (betr,,reen !O anri 2OO) countecl- in four

ranclomly chosen microscopic field-s. The resufts are sunrnarisecl in ohapter

r'1.2,

Pollen Grains

Features of po1Ien grail norphologr were jnvestigatecl j-n a1t genera ancl

comparecl lrith those in menrbers of the relatecL groups, Calycanthacoae (_C"Iy-

canthus , Iøuraceae (EncÞqqqle), Mon5miaceae (Eug¿q¡r+q), S_tl.tf,rtr* group

(S+Il!çq"q), ancl Tri¡reniaceee Tri¡enia ). The materia] excminec'L is hekL in
the s1ic1e colLection at the Departrnent of Geography, Researçh School of

Pacific Stud.ies, Austra"lj-en National University" Vouchers anrL other

reference clata for the po1len collections stucliec'. a,lr€ given in inclex lff.

(
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Pol1en for examínatíon l?as prepared. by acetolysis end. mounted. un-

stained. in sd¡licone oil (.Of æOO). Descriptions are ba.sed. on observa-

tions and. measurements made usj¡g a Zeiss (Oberkochen) automatic photo-

microscope ';rith planapochromatic objectives 25/O"61 and, JOO{.t2 and.

a"nisol jmmersion fluid. at magnífications of [00x an¿ 16OOx. Photomj-cro-

graphs were taken l¿ith the sa"me instrument" Exami¡ation of po11en

tetrad.s lras rnad-e on unacetolysed. material flom young anth.ers preserved.

in FXA.

All polIen grain d-j¡nensi-ons for the genera of the Atherospermataceae

cited ín the text are taken from averaged. measurements of not less than

10 grains,

All<aloid s

Nei'¡ j:rformatlon j¡rclud.ed in the text on the alkal-oid.s of the speci-es

of !_q,p-4æIdfg is taken fronl analyses performed. b¡r DI"I.R.C. Bick., Depnrt-

ment of Chemistry, Uníversity of Tasma.nia, and. collaborators on materia.l

of these species selected. or col-lected- by me for such investjgation.

(¡) Field

All species ahd. infraspecífic taxa ';¡ere observed. ai:d- collecte¿ in the

field., except Dryad.od-aphne novozuineensis subs -!-l . occid.ental-is i.n i'restern

Nelr Guinea. and- Iaurelíe sempervirens and. I*l.ure liopsis phil-ippiana in Chile.

îhe speci-es of Dryg4_o_d¡pþne- i¡r I'Ie',¡ Çuinea (at the Lai-T,agaip Divide,

ll'estern Ï{ighlancls District; Spread.er Divide and. Angabena Rid-ge, Morobe
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District; Subitana., Central Distrlct), Irlemuaron vieillard.ii in New

Cal-edonia (a.t 'Iable Unio), and ICÈry lia novae-zelancLiae in IIew Zeal-and.

Ç1t lCaitote '.,,'ater Reserve and. Iel<e Ponui) ',rere only seen locaIIy on single

occasiong d.uring visits to those j,sland.s.

The Australian species anù forms have been exami:red, over most of thei¡

geographic ra.nge at various t j¡nes of the yea.r. Areas in r..¡hich field-

stud.j.es trere caryÍed- out l,¡ere the Mt.lervis range and. Atherton lableland

(north-east Queensland.), Lamington pla.teau (south-east Queensland.)., 
-irr-hian

i.,hian State Forest (far irorth-east New South i;a1es), Coffs Harbor,:r area -

Doryigo plateau (north-east lde',r South ila1es), Oakes State Ïorest (north-

east New South :rales), Belangry, Djrrgo, Doyles River, aird. l'lt Boss State

Forests (lourer north-east Nerv South 1".a1es), tfte Barrirtgton Tops (east

Nel,¡ South'i,iales), tfre remnant rainforests of the Illai¡arra. d.istrict and.

Robertson plateau (sortL-east Neu South ',',tales), C1yd.e ldountaín and. Curro-

wan State Forest (south-east Nel,/ South',Tales), Brooln Mountain (south-east

Nerv South I:íaLes), Dorrrr" Buang range (south-ea.st Víctoria), and. Dit Barro',r"

Mt"Field. Na.tional- Park, e.nd. the Hasti-ngs Caves area (Tasnania)

Asa result of such field- stud-ies, maps have been prepe¡ed. sho'n¡ing the

ecologica.I occunence of all species over nruch of thei¡ geographic range

the d-ersity of the symbols for arly species on the maps gives only an alr-

proxjmate ind.icetion of the frequency of th¡.t species in forest at the

site of observat'i oni no census of trees w'as token.

Particular trees of Atheros'oerma noschatum a"t Brolvn Llountaj:¡ and.

Donrtrhora sassaflas in Curro'l¡an State Forest in south-east I\Ter.¡ South ria.l-es

during the seasons 196J-L andr,rere kept und.er regular monthly inspection,
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196+-5 for the purpose of recorclírrg the flowering and. fbuitj-ng cycles in

these specÍes.

A special effort v¡as ma"d.e to record. features of the living plant, such

as habit, bark and- wood textt¡re and. colour, leef colour, ffov'¡er and. fbuit

colours, and seed.lj¡rgs., for a.11 species co}lected..

In ad.d.ition to the collection of herbarium specÍmens, flolrering

arú/or fluiting material of aLl species seen, except Otfq4g43¿]q49--ÞI:-eg¡y:

Dþ_1_g¡.4., l,ras preserved. i¡ FAA. ir'ood. sa¡n-;Ie s r,¡ere taken fbom Danhnandra

apateþ-, !_,_qqlq¡¡qe¡3, !-¡_igfq-+!_þ?, l-lgpe4èBle., D. te¡g+pgg, ngyp_þgfq

D" sassafþa.s Dnvad.odaohne novoplui¡reensis val " novosuineensis.

D" novoguj¡¡eensis var, macrar D erandrica 9=_ t_I._ÈIpbl_"1., and E
nua^ron vieillard.ii-. Bark a.nd. l-eaf' materia.l of Þp!nqèrq--epe-t-g]e,

D" repand.ula" D,_ t_e_4qip_e s, lg-ryh o¡+_ gI_gqatj.c q, D- sassaflas and. DgJrj-llo_:

d.aphne trachyphloia v¡as collected. also for analysis of a1ka.loid.s,.

The fjrst set of herbaritm collections and. all FArl material is l-odged.

jn herb. CANB, ¡.nd. the fi¡st set of riood. sampl-es u¡íth the Division of

Forest Prod.ucts, C.S .I "..Ì.0., I'ielbourne, Australj¿.

2.. Defi¡ritions

Organs, Tissues, Distribution, and- Ecologr

The terrnj-nologr used. for he"bit end- barl; cheractefs is ad.a"pted. fÞom

Corner (tgSZ). fhe term ttbole'r is used. for that section of tree trunh

d.evoid. of limbs and. therefore excfud.es the crol/n,

Terms used to d.escribe cheracters of the secorrlary xylem a"nd. other

ana.tomÍcal featwes have been d¡atrm. from the texts of, lüetcalfe a"nd. ChE Ik
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(fffO), Money et a1. (rllo), and. Ea.nes o.nd. I{a.cDaniels (rg¡f). Those for

r rlem rays havebeen taken fro¡n lfuibs ltllS).

Iæaf sizes are d.esoribecl generally in the text as microphyllous,

notopþI1ous, and- mesopþllous, accord.ing to the d-efii:ítions by :febb

çtlSl). I,iost leaves j-n the fami-ly fa11 'yvithin the mi-cropÌ¡yIl and noto-

pÌ\yl1 range. Notophyllous leaves, larger then micropþI1s, have a.

length range of 7$-tZ$ cn (,,tebb 1.".). The terminologr used. for leaf

shapes, ¡.ntl ind.eed. all pla"ne orgo.n'sha-r-,es ín the fanily, follol¡s the cha"rt

flom the Systematics .A,ssocia"tion Committee (WAZ) a.nd- Lar¡rence (r95t),

except that the term rrla,nceatert is used. in the sense ad.vooated. þ

Baranov 'Ggey). The numbers of nain nervos per leaf quoted- j¡r the d.es-

cri-ptions represent the n-uber on one sid.e of the nidrib only- The terms

d.escribi-ng storirntes a,re taken from llÍe'ccalfe and. Ghal-k (fg¡O).

The d.efinÍtions of infl-orescence type are taken from Lavtrence (:-95t,

f ,t), tho nt¡¡rber of flo',,'ers quoted. per j¡florescence in the for¡nal

clescriptions is the perfect number and. tloes not acLnit the fbequentþ fel¡er

flowers found. j-n practice th¡.t result flonr obvious d.amage or abortion of

bud.s.

the term r¡pistilliferousrt is used. here to refer to functionally

female flowers. It is used. i-:c preference to 'lpistillateer or ¡¡co.rpe1]-ateil

bece¡se these flol¡ers often bear functional stamens v¿hile staminate

flovrers, wherever they occur in the family, never shorr argr vestiges of

carpellrrry structrrre s.

lÌre terrn trþpanthiumtt has been usecÌ for the fIoral torus accordiag to
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the definition given by Lal'r'rence (tgSt) luhich assumes the"t the ¡rappend.icu-

la¡ unitstr, peria"nth e¿rd. and.roecit¡m, have contributed. sj-gnificantly to

its structure. Tha"t pr.rt of the trypanthíum referred. to as the rrrj¡ntt in

the forrn¡.I d.escriptions and. elsev,¡here bears specÍfically all perianth and.

androeciu¡r parts,

The paired. stamj¡al append.ages on the f\¡nctione.l- starnens in all

species of the family ruere called. stamj:rod.es by }foney et al" (195O).

They are here clesigneted.rrstar:ina.l gland.st¡, as üIas tlone by Sampson (tg6l)t

to avoid. confusion with the other ste"minodes i¡r the florvers of athero-

spernataceous plants, The neln¡ term trbatilliformrr (spatie-shaped.) has been

introd.uced to d.escribe the characterístic sha"pe of the sta¡oinod.es i¡¡

species of several genera such as La.P-h4an4{qr leglqlå+., and- Nemuaqgn.

It is i¡rtend.ed. to suggest the more acute shape of a spad.e as on playing

card.s, uÞJl:cr thrn th; :foro scju¡jtrc shepc of thc couven'tio¡ïrl f.j€¿jr¡qtL

inúlcoent..
7

For rnost poI1en characters, the d.esc iptive terms used. a"re talcen from

Faegri and- Jversen (fl6[); those describing tetrad. amangement, L0-ane.1y-

sis, and. syrnmetry are taken fbon tud.tnan (t943, 1952)'

The terms used to d.efine ovul-e orientation follol¡ Bocquet and. Bersier

QgeO). The term r¡aohenerr useóL by most previous authors for the srnall

plumose monocarpellary uniovulate fbuitlets of all menbers of the family

is repla"ced. here by rrnutlettt (cf " ,lacLson 1p28). !'Achenert has been

applied. a.mbíguously in much of the botanical l-iterature to both the one-

seed-ed. fruitlets of an ¿,.pocarpous gynoeciu.m (Aqq=rnç-t¡-lgs) and. an i¡ferior

sJ¡.ncarpous ovary (Asteru.ceae ) .
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Local-ities 1n the text are cited- in the geographic ond.er of north

to south, 1",¡est to east. Dotails given of clistribution and. d.ates of

flo.,iering and. fþuiting for ea"ch speciee are based. nalnly on local-ities

end. d-ates flom aiLl herbarir¡s¡ specirnens seen and. field. observa'bions and.

a.re not ur:d.uIy j¡rfluenced. by prevíously published. j¡tfor¡na.tion. The terrns

subtropica.l- ra.j¡rforest, Êttbmontane rai¡forest, and. ternperate rai-nforest

are used j¡r the text in general accord.ance with the d.efinltions given by

ifar,ming (tgzS), Schirnper anct v. Faber çtllS), Baur (tgSZ), Riche.r.d.s (195Ð,

Cookayne (rg¡S), and. 'ilebb çtlSl)"

Taxa

In the text, the ternr riMonjniaceae alliancetr is used. coLleotiveþ for

a.11 those taxa, Amborellaeeae, Tbjmenia.oea.e, and. llonj¡riaceae conrprising

-Ilort-o-ryi&, PÆ, L{oni:niacea.e (as l,[oni-rnloid.eae), Atherospermataceae (*"

-ritherospermoid.eae ), and. the Sipa.runa group (as Siparunoid.eae), treated. by

l,{oney et ¡.1. (nfO) i¡ thejr cl-assic review of the morphologr and. relotion-

ships of the llonímj.a.ceae The name ltfonÍmiaceae is reserved. for those

genera i¡¡clud.ed. in the subfarnily Monimioid.eo.e by Money et aI, (f ,".),

excluding P_egggg."

the term ¡rlauraleanrr is used for those ta.xa incorporated. within the

order La.L¡reles by Cronquist (tgSl)" Itutchinso" (t959), r';ryt t'Cchtt'.¿".n (tg59),

and. subord.er le.r¡ri¡reae by Thorne (fg6A). The families j:rcluded are

Austrobail-eyace&e ., Calyoanthaceae, Gomortega,ceae, Hernand.ia"ceae, Lauraceae,

the l,{onjmíaceae alliance, and. sevoral others.
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îhe ternrrrluood,¡r nanaleanttÍs used. as it was by Money et al. (fg¡O)

for those plant groups characteràsed. by oj-l eells Í¡r thej¡ tissues,

aotinomorphic chorítepalous flo¡¡erg with parts in spÍraI or cyclic ar-

rqngement, apocarpous grnoecia, and. unspecjalísed. second.arXr r len. They

have been incfucl.ed. j¡r the ord.ers Polycarpicae (Eictrter 1878, 'tfarming and.

Mijbius 1929, fiettstein 1915, Skottsberg 1940, and TakhtaJan 1959),

Anonales-Lanales (Hattier I9I2), Ranales (Bessey J;9I5, Rendle 1952,

R¡11e 1938, Benson 1957)r lrÍagnoliales (Gund.ersen I)JO, Soó t961, Buohheim

196+), ar:cl Annonalos (Thorne 1968).

Speoies and. genera of other f¿rmilies associated. taxononicall¡ geograph-

ica11y, and. florístioaIly lvith nenbers of the Atherospermataceae a.re

usually citod. in the text v¡íthout authors because the accr.¡racy of thej¡

naraes has not been checked-.

Amangement of Taxa

the tribes and. genera of the AtJh'orospermataceae are artanged. in the

text according to thei¡ relationships as outlined. in chapter TVI" The

arrangoment of species foll-ov¡s the sa¡re sequence.

îhe cornplex a"nd. v¿riable shape and. arrangement of the bracts, bracteoles,

perianth, anrl and¡oeciu¡n j¡ the fenily, a¡rd. the inclusion of second.ary

rgrlen and. po11en grain features have, requirod. tongthy d.escriptions for the

fanrily, genera, and. species. In ord.e:r to avoid. unnecessary repetitj-on in

species d.escr^iptions, a sectÍon has been ad.d.ecl to the d.escriptions of

polyt¡rio genera enumerating a nunrber of genoral featr:¡es cogl[.torl to thejr
species. For practical purposes, d.iagnoses orystallisSng the ctiagnosti-c
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oharacters of the fanily and specf-es have also been ad.d.ed..

such procsd.ures creato a probleri for the d.escriptS.on of nonotypic

generâ in lvhich generic and. species oharaoters are mone-or-loss i¡d.is-

tinguishable, In these cases, the generíc clescríption has been prepared.

so as to be cornparable vvith those of the polyùypic genero of the far,rily;

it also represents the d.iagnosÍs of the species" The d.ata that vr¡ou1d.

othervriso be inclurì.ed. i¡r the section of adrlitional charaoters und.er the

generic d.escriptions of the polyt¡>ic genera are jncorpora.ted. l¡ the

d.etailed. species ciesoríption.
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TII. I\THEROSPER.MATACEAE'h R.Br.

Atherospermataceae* R.Br. in Flj¡rd.ers, Voy.Terr.Austral. (J.ï14)¡ll

frAtherospermeae¡r; lJuss,, Dict,Sc.Nat. 32(f824)+51 rrAthoro-

spermeaet pro syn. lfonÍmiacearum] [..".]; Lindl., Intr'Nat'

Syst.Bot " (f g¡O)29 r¿therosperrneaetr, eð. 2.(LW6)I89 'tAthero-

, 
spermaceae" In.v.]; A.Cun¡r., /\nn.Nat.Hist " 1(1818)J& "Athero-

sperneaotr; Meisn., P1.vasc,gen. I(t8\a)32+t 2(LBtl')46

,'*ttherospermeaerr; Raoul, chojx Pl.N. -2,6r. O8:,Åiii;'þ';ffåi-,

veg,Kíngd. . ed_.Te(rg¡¡)¡oo'rAtherospermaceeerr; Pichon, 8u11.

trfus.Hist.Nat.Par"II, 2O(¡9+8YB4 p.p. i Lemêe, Dict. gen,phan"

(supp1.) 9(1951)15 p,p,; BulLock, Taxon 7Q958)7 rrAtherospern-

aceaetr; Buchheim, T'Iilld.enowia 3(f963)t75 p.P.; Good., Geogr.

F1.pl_, ed. 3t (f96¿*)6t+ n.n. rr.Atherospermaceaerr; Airy Shar,r, trTil1is

Dict.Fl.PJ"Ferns ed.,7, (f966)lOL f .n,

TÍPE GEI\ruS: ÂlherQ-qErma l,abil1"

l{oni¡n¡iaceae-.rtrtherospermatoideae (n.g"" )nnal,, Gen,Pl, QAIIW+
[Atherosperneaerr ; lil. , Enchlr.Bot. (rap)rr5; 1d. , Gen,Pl.

* Because the greok neuter noun lrsperrnarr is not lati¡rised. as rrspermumrl

ín Atherosþerma. and. its stem is rl spermattr (cf. Stearn I)66, p.82),

the faniþ name is spelt Atherosperrnataceae, irt accord.ance with art.

18, I.C.B.N. 1966. The subfanily and. tribe names are formed. in the

g8"me Iitay.
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suppl.z, (nUz)lE "Atherospermeaerr; Hook.f", Fl,Tasm. f(rg5¡)fr
flAtherospermeae¡r; Pax, Pfrzf\t. 3,2(1889)96,97 rtozr10Jr1ol¡ p.p.

'tAtherospermoideaerr; Perk., Bot..rb, 25G898)547 p.p, rtAthero-

spermoj-d.eaerr; Perk. & Gi1g, Pflzr. [(fgOf )lr7 19rl4r73 n.n,
ItAtherospermoicleae¡t; Maid,en & Betche, Cens,N,S.'ì,¡'Iales P1 .

(rgre)Ao nAntherospernoicleaeit; Perk., Gattung.Moni¡n, çVzf)

t+o5,,9 rl5e[7 p.p. ¡rAtherospermoid.eae¡r; Lemée, Dict.gon.phan.

r(r929) t*t*7, 2(r%0)50r,726, l1glt)glo, +(r912)67J p.p.

ItAthérospermoi'd.éesr'; Garratt, fbop.lr[ood.s 39(L%)+)ZZrZ3 r2J et

seg, p.p, t'Atherospern'¡oideaerr; A"C.Snith, J.Arn".Arbor" 22(l9lul)25l,

z3(tglrz)l+lÊ p.p. I'Atherospermoideaetr; Money, Bailey, & Svrargr,

J,Arn,.Arb. 3I(195O)lAf "t seq. p.p.r 400 rtAtherosperrnoideaett; Leméo,

Dict.gen.phan. (suppl. ) g(19S]-)107 tt4*n'rospermoid.ées; L.S.Snrith,

Proc.Roy,Soc.QueensI.6g(fg¡A)ærrAtherospernoicleaeft; Ivtill-er-Stoll

& Mädel, Trans. GeoL,Soc,S,Afbica 6S(lgøz)g6 t'Atherospernoid.eaerr;

Btæhhei¡a in Melchior, Sy11ab.Pfl-zfh. eð..I2,Z(t964)tZZi Hutchi-nson,

Gen.Fl.PL, f(fg6+)I[Jr120 p,p. I'Atherospernoid.eaetr; Rüffle, G'eol,

Jahrg. f(f965)98 r?bherosperrnoi-deaetr; Ehrendorfer, Krendl,

Habeler, & Sauer, Taxon l7Q968D42 "AtherospermoitLeaet¡; Thorne,

.[liso 6(1968)59.

Monjmiaceae-Atherospermateae (R.er. )Juss., Dict,Sc.Nat . 32(I82+)fi3

frAtherospermeae¡r [n.*'.]; Schnizlei.::, Icon. 2(I8+9)n.Io5

I'Atherospermeaeir; Gay, Fl.chtl-. 5O85f or IB52)353 ltI'tero-

spermeasff i T\f,1., Arch.ivlus.Híst.Nat.Par. g(f8¡l)Z77 rzgl*rt ll*
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¡f.&therospermeaerr; C.Mue11.i:r TüaIp. r,Ann.Bot. 4(J.857)$r1-1!

frAtherospermeaetr; F.IvlueII,, PI.Vict, 1(1860)2212+ rtAthero-

spermèae't; Seemann, Fl.viti. (t%l)205 trAtherosperrnea.ett; A"Dc.,

hocl. 16 12(1868)6lrz16l+ trAtherospermea.ett; Baill., -Ad.ansonia

9(r869)V3 ttAthérospesøâes"i id., Hist.PI. 1(1869)3t7 1327 t

JJQ ttsêríe d.es Atherosperma, lithérosperméestt; id.., Adansonía

ro(I}fiDJQ'ta+thírosperrnóesr id., Dict.Bot, r(L877ÞJ3

"Athérosperméeslr; Benth, íx B.& H., Gen.P1. l(188o)lr8rfJ9 p.p.

¡'.rl.thenosperneaetr; Bai11., Dict,Bot. 2(f886)+68 r'.ê'thérosperméest';

HobeÍ-n, Bot,Jb, 10(1888)64173 n.n. t'Atherospermeaett; Bai11.,

Diot,Bot. r(1891) )+23 ïAthêrosperméestr; Lesquoreurc, U,S"Geo1.

Surv.Monogr. 17(1892)Io8t Solereder, Syst.Anat.Di¡cot. (fS99)

ftrans1.Bood.le, trbitsch, & Scott, Z(tgO9)6gg]i F.M,BaiI.,

Queensl.F1. 4(1901)fZee r'.Atherospermea.e¡r; Stapf, Curtis Bot-

Xlee. Il5(I9O9) +.8279 tr.ô.therosperneaelr; F.M.Bail., Compr,Cat.

Queens1.Pl, (tll-l)+l ¡rAtherospermeaetr; TIeIch, J.fuoc.Roy.Soc"

N.S.Tfales 62(f929)3621363 rrAtherospermeaerr; Metcalfe & Chalk,

.A,nat.Dioot. z(tgSo)tt4J "Atherospermoiùeaet'.

Moniniaceae-Ächaeniophoreae* Tul., Arch. Mus.Hist.Nat.Par. 8(1855)

291+, t++ I'Achaeniophorae¡t 
inom, illeg* " ]; C. I',{ue11 i-n lii'alp . , .Ann.

Bot. 4(1857)Vrll5 "lrchaeniophoraert; [.0,"oc., Prod. 16r2(rfß8)

6T4 ttAchaeniophoraerr pro syn" Atherospermatearum].

# hopoaod,'es an alternative nene for thc tribe .ttherospermateae, and.

superfluous¡ I.C.B .N. 1966, att. 63,
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Monl¡riaceae-Iaurelieae Pa>c e¡nend. Perk. & Gi1g, Pflzr, t(lgol-)t+rll

fnoro.i11eg.r]; Stapf, Curtis Bot"]fag. y5Qlo9) t.8279i Maiclen

& Betohe, Cens.N.S.l'trales Pl. (fgfg)80; Perk., Gattung,tÍonim,

(tgzE)t5,+l ; I-emée, Dict.sen.phan. r(r929)U+7, z(tllo)5ol,726

rlLauréliéesil; Ga.:rratt, f?op.'jÍood s lg!9l4)4; Â.C.Srnith,

J.Arn.Arbor. 22(f9\a)25f, Money, Bailey, & Sr,ran¡y, J..Arn..Arbor.

H,O95OB81 et seq., text-f.11; lemée, Dict.gen"phan, (suppI.)

g(tgSl)tol'; ¡rLrr:réIj-ées"; Croiza.t o I{a::"Plryi;oseogrt (t952)z1t.

Lfonjmj-acee.e Juss,, Ann.Mus.Hist.Nat.Par. 14(1809)133 p.p. trMonirnieae;

J.8.ntuell., Bot.Iiörteþþ,(f84f )ZB5 U.l. trMoni-mieaerr ; Hoolc.f.,

FI.N.ZeL. l(tBSl)ZtB p.p.; Hook.f" & Thoms.r Fl.I:adica f(rS55)

f64 p,p.; Hook.f., Hantlb.N.Zea].FI. f(f€f.+)49 p.p.; Seemann,

Fl.Viti. Gael)zos p.Þ.! Benth,, r'1,,.lr,ustra.l. !(1870)282 p.p.i

F Muell., Nat.Pl.Vict, I(I879)20 p.p. I'Moninieaetr; Tfoolls, Pl.

Tnd.ig,Neighbor:r. Syd.ne¡- (:-gaO)g p.p"; F,Phil., Cat.Pl,Vaxc,

chi1. (feaf )Ze4 p.!.i F.Mue11., Syst.Gens.-/rustral.Pl. 1(1882)l

p.p. rrl{oni-mieaer¡; C.Moore, Ce;r.s"P1.N,S.1iafes (rg8+)¡g p.p.;

F.Muell., Key Syst.Vict,Pl. 2(1885)6, 1(1887-1BB8D,2i,tua p.p.

ttMoni-nieaerr; Bancroft, Proc.Irin¡r.Soc.N.S.ìi.'aIes 4(1889)1061 p.p.;

F,Muel1., Sec.Syst.Cens.Austral.Pl. 1(1889)5 p.p.; O.Kuntze,

Rev.Gon. Z(lggt)568 p.p.; Moore & Betche, I{andb,FL,N,S,ÏJ-aleg

(t893)14 p.p.; 0.Kuntze, Rev.Gen. t(r898)276 p.p.; Solereder,

Syst.llnat.DiÈot. (1.899) ltra.nsl,Bood1e, trbitsch, & Scott,

ß Superfluous narne! I,C.B.N. 1966, art.63.
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2(1908)69! et seq.] p.p.; Deane, Rec.Geol.Sr¡rv.Vict. 1(¡902)

17 r27 p.p. i Roclway, Tasm.Fl. (fgO¡)f6+ p.p. i Cheegern., Man.

IrT,Zeal.F1 . (tgo6)598 p.p.; Dixon, PI.ttr.s.]ialos (rgOe)f4r¡r

p.þ,i L{aid.en, For.FI.AT.S.-','¡"ales 4(1910)158 p.p.; Petrie, Þoc.

Linn,Soc.N.S.".ales 37(193,2)f59 rl-51- p.p. i Cheesem., trlan,N.Zea1

Fr. eð-.2rfrlrS>Wä! Domìn, Bibl.Bot. 89,2(1925)672 p,p.;

Hutchinson, Fan.Fl.Pl. (tlZ6)Bl P.P.! McluckÍe & Petrie, Þoc.

Lirur,Soc.N.S,Ilale s 52(1927)161 p.p.; Bemy, Proc,U.S.Nat.Mus'

73r22(1928)zr p,p.; Fie1d. Nat.Glub vict., Cens,Pl.vict ' OgzA)

29 p,p.; trbancJ-s, Austral,Rai¡r-For.Trees (lgZg)g+ P.P.i

\,ía.rrnÍng &lfübigs, Syst.Bot. ed. 4r(tlzl)134 p.p.; .'eIch, J-Proo

Roy,Soc.N.S.i¡Ia1e s 62(1929)15O et seq. p.p'; Evrart, Fl.Vict.

(tgtl)Stg p.p.i Berry, Bot.Gaz " 96(ty5)75t p.p.t Berry, Geol.

Soc.Aner.sIrec pap . l2(1938E5r75 p.p. i lúacbricLe, Fielcl lr.ius.Bot,

Craruvell-, Rec..fiuck1, Inst.Llus' 2(f9L+2)29l. 1293 P.P, i Hr'mst,

Poison Pl.N.S.I;Ial-es (lry¡2)tZZ p,p,i Guillaum., FI.Anal.Synopt.

Nouv.-Ca1éd.onie (pt"n. ) (rg+8)f 22 p.p. trl\[onimiacéesrr; Henrxr,

P1.ALkalofd.s ed., t+r(L9t+g)119 p.p.; Grzrdersen, Fan,Dicot . (tltO)

65 p,p.; Manske in Manske & Holrnes, /Llkaloid.s 1(1950)6 p.p.i

trietcal-fe & Chalk, /.mat,Dicot. 2(1950)1f38 p,p.i trbancís, .Austral-

Rain-For,Treos ed.2r(1]lt)l5 r3B1 p-p.; Lavrronce, Taxon.Vasc.Pl"

(fg¡f)¡fo p.p.! Erdtnan, Pollen Morph. & PI'Taxon' (lgEz)z7t

p.Þ.i Rend.J-e, Cl-ass.F1.PI. 2 repr. , Z(L9SZ)I31 p.p.i Botar¡y
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Dept., UniversÍty of Melbourne, Fan.Gen.Vict.P1. (lgEl)ZZ p.p.i

Couper, N.Zeal,Geol.Surv.Paleont.Bull, 22(I9fi)t+O p,p.i Manske

ín Manske & Holmes, .A,Ikaloid.s +(tgSùlZO p.p.; Core, Pl-ant

Taxon. (]f5')TA p.p. j stern, Amer.J.Bot. V!gfy)8/[r881 et

seq. prp.; -And.erson, fbees N.S.':t-ales (tgS6)368 p.p,; Hutchin-

son, Fa.n.Fl.P1. ed.Zr(VfÐVe p,p.í VnÅ,oz-Pízerro, Sinops.fl.

chiI, (tgSg)tS+ p.p,j lakhtajan, Evol..A,ngios. (tgSg)ßZ p.p.i

Couper, IrT. Zea\. Ge o1. Surv " P¡.Ie ont. 8u11. 32(f96OD6, 1+7 p,p. i

Ç,roizat,, Pri:ocipia. Botanica 1A(1960)178 et ""d* Enberger ín

ChacLefaud. & Ernberger, Traité Bot, 2(f96o)9|9r92lr9,l+4 p.p.

t'I{onjmiacéesr'; God.Iey, tuoc,Roy.Soc. Lond." 8,L52(I96O)l¡g p,p. í
:riLlis, Dict.Fl.Pl,Ferns ed,6r(fg¡f )\29 p.p.; /rl1an, F1"N.Zeal"1

(1961)trlL7 r:-3B p.p.! Eanes, Ivtorphol"l\ngios. (rg6r)12197 r99,

L!+rLJLrl¿ZrQ5r+3O1432 p.p,; Evans in Bee"d.Ie, Evans, & Carolil,

Hand.b.Vasc.Pl.Sydney & Blue nlts. Ogel)fZg p.p.; Currtis, Stud..

Fl.lasm. r(rg¡6)xxxlv, xt,rvr )fivÌfl Poole & .Adoms, ïbees &

Shrrrbs N.Zeal. (tl6l)\L p.Þ.i Sastri, .Ann"Bot. 270963)ú1 p.p.;

Cavaco, i"rebbia f9(D65)587 p.p,; Cr.rtis, Stud..Fl.Tasm, 3(t167)

593 p.p.

Diagnosió

Bisertral or monoecÍous and. poly¿a^raous, often aromatic everg?een trees,

wlth nronopodial branching; second-erïr 4y1en hetero:qrlous, the vessels

+ solÍtary, narro!'t, angular, lvith'perfora"ti-on plates and. iltervascular

pittÍng soala"ri-form, fibro ground. mass pred.oninantly tracheiclal, rays
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na^rrovÍ and. heterogeneous type ÏI, with or l¡ithout oil ce]-ls, parench¡rrna

+ lnd'istinguishable; leaves d.ecussate, blatl.es + notop}5rIlous to mÍcro-

pþllous, ¡'u'ith toothed. to crenate o:r almost entj¡e margjls, stcnetÖs

anorrocytic,hairsunice}lular,centrifjxed.orbasifixecl,sonetiraes

tufted.; j.¡aflorescences axi11ary, pend.ant, monopod.ial and- d.etermina,te,

sing}e-flovlereil, a si.mple d.ichasiun, or clecussately thyrsiforn, ivith

snra]l or large flov¡er-enveloping bracts; flolvers choritepalous, peri-

S¡nous, bisexual, starninate or pistillJ'ferous; hypanthiun v¡ith or

without subtend.Í.ng or + tepaloid. perianth-contiguous bracteoles; per-

ianth of + i-somorphic sepe.loid. to petaloid- tepals, basically Slartite

j¡r tvro tetra¡nerous vrhorls ot 2-+ 8(-fZ)-partite i-n cyclic to semi-spiral

arrangement; and,roecium of sta¡rens and. starrinod'es aJ.ran8ed' in successi've

vrhorls in bise:cual flolrers, of + staminod-es only in pistillif3rous

flowers, stamens d-ifferentiatetl into glanduliferous fiÌaments antl

blsporangiateanthers.lvithvalvu]-ard'ehiscence;pollengrairrtetrad-s

tetragonal, the grains syncolpate with equatoriat colpi an¿ (nicro-)

reticula.te;gynoeciurnapocarpousrcarpelsuniovulate'styleselongate

ancl termj:ratod. b;, glabrous stignratic fila-nents cohering in a conÍcaI to

steI1-ately branched. colurnn; svrrles erect, + anatropous, I'lith + bssal-

placentation; f}uiting h¡4panthium .lvood.y, enclosì:tg nutlets, either

elorrgated.cylirrdrical-uroeolatetop¡rriforrr,orcupularw.ithj¡rrer

starninodes fbee, elongated., and' J.Í-gnified.; nutlets varíably silky

hirsute, the boð.ies smal1, the styles elongate-subula"te; enôosperm

albumi¡tous.
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Detalled Description

Bise:anal or monoecíous and- polygamous evergreen trees; beles

with or without buttresses; branching monopod.iaL, sometj¡res

seemi-ngly s¡rmpod.ial, forrning cylj-ndrical or spread.ing cor¡rmbiform

cro!:uts. Bark of boles pufpy or cork-lÍJce, Outer surface smooth

or shall-orrly to coarsely fissured., i¡rsid.e cream-¡,rhite to deep yellow,

with or without a pronounced. safrol- or citronella-Ii-ke od-our, wítll

bitter taste. Second.ary þlem rather soft, closely textured., without

figr:re, sordid grry-white to cream-brolrn rruhen d.r¡r, freqr-rently v¡ith a

yellowish hue; d.iffuse porous; vessel members solitary cnc up to 2Ooþ

i¡r raôial rnultiples of 2-J(-5), usually angular, narro'E (o.g-)f .O-I.7

(-z.o) nr: long x (5o-)40-110(-155)/+ iwru, tangential diameter, + thÍn-

waIled., the perforation plates obliclue, extensively overlapping, and'

scalariform, rvi-th ) 2O(-1OO) bars, the intervascular pitting with

intergrad¡lati-ons beti'¡een Jmperforate and- perforate bord.ererl pits i:l

scal-ariform arrangement, tyloses occasionally present; fibres abuncLant,

d.iffuse, and. hard.ly tend-ing to rad.ial aman€ement, ca. I.2-2.6 mn

maxj-mum length range x (t+-)ZZ-tß(-A+),/.Louter tangential d.iameter,

varyíng fþom fibre tra&4ids with thick d.istinctly to flat ind.istinctly

bord.ered. pits variably nr.r:nerous on all- or particularly rad.ial wall,s to

libriform v¡ood. fibres with occasional septae and, si-urp1e pits; rays d.ís-

tributed- d.iffusely, heterogeneous, uniseriate rays of 2-6(-10) cubical
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ceI1s, multiserj¿te rays pred.onilant, J narroruly fusiform, short, 0.2-1.8

m¡¡ hish x 2-l(-B) cel1s wicle, heterocellular, i¡rterion cells ùísti-nct1y

procumbent, 5-59 1.4 , i:r ta"ngential d.i-ameter, uniseriate tips of l-J +

upright ce1ls sometimes incl-ud.ilg soIítary oil- cell-s{', vossel-ray pit-

ting scalariform lrith large horizontal sÍmple, sometirnes bord.ered. aper-

tures, acicul.lr crystals present or absent; parench¡rma absent or ob-

scurely d.iff\¡se. Illti:lrate branchlet stens compressed., often tetra-

gonous, hispid.-strigose to 6le,brous; primery cortex not vrell- d.eveIoped.,

beooni-ng sclerosed. or not; pericyclic region a composíte cyli-nd.er of

sclerenctqrna, conprising septate fibres and. hippocrepiform scl-ereid.s

j¡ alterna.ting strand-s confbonting respectiveþ the fascicular and

i¡rterfascicular parts of the eustele#*; seconclary phloen lvith sieve

tubes and. companion cellsro"nil rocl cel]-s in oLd.er parts*t*; oil cells

in cortex, phloem, and pith*+*'$. Vegeta.tíve bud.s conical to obcord-

iforn or + conpressed. ovoid., comprising a pc.ír o3 valvate bract-ljke

leaves tha"t envelop the merister¡l a¡ld ultimately clevelop into the leaves

s Dfyadod.,aphne, Dgp¡qanÊrs?, PgÐtpþg?
*s sole¡reaer (1899), Money et aI. (rg¡o).

e*4t Möller (tegz), Hobein (ra8e), sorered.er (rggg), &roney et al-. (1950).

*'**¡* Solereder (1899), Metcalfe ancl chalk (r95o, f .276 F), Money et aL.

(rg5o).
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of the successlve node: scales absent. Nocles unll-acr¡nar, the trace

fbeguently conprislng a single arc-shapetl strand, sometj:aes sevenaL

separate strancls concrescent in the petiole, d.erived fYon t¡,vo subnocLal

strand.s*. Loaves decussately arrrangecl., exstlpulate, petíolate; blacles

variously elliptic, lanceate, ova.te, or obova"te, notopþlIous to micro-

phyllous**, bifacial, verriably coriaceousË'l(/F, with mucrono.tely toothetL,

Serrate, crenete, to alrnost unclulate or entire + recurved. margins, ancl

camptodronre or sometimes apparently brochid.oclrome venation; stomates

pred.ominantly anonocytic, the anticlj¡al v¡alls of epid.ermal cells

straight'F***; hypodermal layers present or absent on upper face of

bladle, pallisad.e parenolgrora clearþ clifferontiatecl r,urd confinecl,

nresopbyll loosely organisecl a¡rd. extensive, sclerench¡nnatous sheaths

* Money et al. (1950).

*+ Mesophyllous only i¡ Ða"ph@Lclra reng.nd.ul-a"

* + + 
C ons t ant l-y chart ac e ous only ln. D-alÌlEtg'¡ld¡rçllgpSq|.4919.

*tß:¡Ê+ Money et a1. (rffo), The anticlinal vual-l-s are strongly

undulate i¡r DornhorA according to Hobei¡ (1888).
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present aroqnd vascular buntl.Les of larger nerves*, spherica.l, sometirnes

¿r.rom¿,.:tlc ethereal oil cells ubiguitous*{'; hairs uniceIlular, two-armetL

centrifixed. or simple basifjxed-n sonretimes tufted'"

Inflo:rescences axiI1ary, variably pend.ant, monopod.ial and d'eter-

minnte, single-f1o!,¡ered., a sirnple d.ichasium, or clecussately th¡nesiform

ancl terminati-ng in simple d-ichasia, bivexual, monoecious, or polygamous,

rarely clioecious, d.eveloping from bud.s si¡lilar i¡r shape to vegetative

bucLs; bud.gSstipitate, comprising an outer pair of valvate bracts that

envelop the ultj-mate j¡florescence axes primord.ia and. flower buds, and'

expand- early or enclose flower bucls until late 1n inflorescence matura-

tion¡ pe¿uncle nocles bracteate, r,vith sma1l or large c¡rmbíforn, variably

persistent bracts.

Flowers actj¡romorphic, choritepalous, perigmous, protandrous, pale

g:een, vrhitish, and./or red.ctish" Flora1 hypanthium cupular-poculifornt

in bisexual ancl pistilliferous fÌovrers, patellj.form ín stami¡tate flowers

(- reoeptacle), with or without subtendi-ng or + tepaloid. perianth-

contiguous bracteoles" Perianth cyathiform or rotatiforn, basica"lþ

B-partite i¡r tvr¡o alternate tetramerous r,.rhorls , ot (2 or) J+ or 6 (or 8)-

parti-te in cyclic arrangement, ar 3- + 8(-12)-pa.rtite in hemicyclic or

* Hobei¡r (1888), sorerede" (r89g), Metcarfe & cherk (rg¡o), Money et aI

(ttso),

+r' Oí1 oelIs present also in the tepals, filaments, anther connectives,

antL staminocles of rnost if not all genera-
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sub-spiral amangement, of + isomorphlc\r sepalold' to ¡etalold- tepals

luith j¡rbricate aestivation ancl pirueate to pahcate-paraIle1 venation"

.A¡rdroecium of (r-),[-8(-9) stamens and (]-)5-t8(-22) sta¡rinodes jn

guccessive r¡horls in bj-sexual florrers, of (4-)6- + 20 stamens in stan-

inate florvers'É't, and. of (1O-)lz' ¡ 3O(- t )$) staminodes or occasional

fertile stamens in pistilLiferous flowers, the amangenteirt of parts

basically tetramerous in altern¡,te series, or tri-merous, or hemicyclic

to spÍral; stamens d.jfferentie.ted- into..filament and- anther, variably

clorsiventral3-y compressed., filaments bearing a paJr of stanen-Like to

plelnate or peltate staminal gì.and.s, anthers basifixed., bÍsporangiate,

d.ehiscíng by valves; tapetun amoeboid.*1¡{:l( or secretory'}i:+:þ' cytokinesis

by suocessivet** or simultaneous*4'sht d.ivision; poIlen grain tetrads +

tetragonal, grains of ned.ir¡¡ size, oblate-ellipsoid.al to oblate-spheroüla1,

nrith + bilateral s¡rmnetry, the colpí transversales equatorial with non-

borclered. ragged.-ed.ged. colpi ti¡ked. at opposite arcs by sha11ovu, thin-

wa1led.,finely sculptured d.epressions, grain wa1ls th'LirrtI}.-zi 3 tnicb,

sThe outer rvhorls of bract-Lilce or sepaloid. parts in the seemi-ngIy

d.ifferentiated. peria.nth of Ðg!þE4¡fg, are bracteol-es,,

*'Fstarninod.es also present i-n stami¡rate florvers of lar-lrel:iqpsiP,

{€\t*In Ath-qqgsperna (Sastri r96t).

's'i's:rIn Laurelia novae-zel-and.iae (sampson 1967),
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surface sculpture (micro-)reticulate ruJ-th Ol-pattern, r,¡ith lur¿ina à-2+ þ

long, often varying in shape, ektexine + thicker than endexj¡re and'

apparently se¡ni-tecta"te j¡l structr:re, the muri with apperently si'nple

columellae; stamjnod.es stamen-l.ÍJ<e, + batilliforni, scale-Iike, or

caucl.ate-subulate, with or lrithout recluced. staminal gland.s. Gynoeciu-ut

apoca.rpous, of (l-)4- r 4O(- + 50) uniovula.te carpels arranged' spirally

and. attached. superfícia}1y{' to hypanthium chanber; styles slenderly

elongate, terninal or l-ateralr usuelly hispid.ulous**, terminated' by

glabrous stigmatic filaments cohering in a namowly conical- to hemi-

spherical cone or stellately branched. column that is caclucous after

anthesis; ovule eIlipsoid.al, rostrate or obtuse at the chalaza'I end',

erect, anatropous or + hemj-tropousrwith basal to sub-narginal placenta-

tion, bitegmÍ-C, crassi¡rucellate, the embryo sac monosporic, 8-nucleate,

of the PolYgonum-tYPd **'.

trbuiting hypanthium woofir, enclosing nutlets, either elongated'

cylilclrical-urceolate to globulose-p¡rriform, or cupular viith inner

sta:nj:no¿es free, elongated., and. lignified., d.ehi-scing longitud.inally into

1-l¡ valves, or the lignified. staninod-es refl-exing to d.isseminate nutLets.

* Becoming shal}o',,'Iy ernbodded. ù Dr¡34-g4gIbne.

** Glabrous in Nenuaron"

*{c't pr¿a for Laurefia qpvee=fa4d.-iee on1ïr from Sampson (l-967).
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Nutlets silJqy hjrsute*, the bod.ies srna1I, tbin- and dry-lval1eq with an

a.d.axial costa, the styles elongats-guþulate, hirsut"::c'l:, vetriably persist-

ent; end.osperm albr¡nínous, ce11ular from an early stage; embryo straight'

rvith erect or slightly spread.ing cotylod'ons'

Taxa, Geographic Distribution, anù Ecologr

The famí1y Atherospermataceae comprises sixteen species in seven

genera, At-he-to--sgqI'ml! Labill-., ¿Uþ¡gpif-q Benth., D-qlyl-þpfg Endl', D¡Jg4--o---

dgDlqe S.l,{oore, I¿a.q]l-qlia Juss., -Þury-e-1-r.çlqLs- 
Schod'd'e, ancl Ne¡lgsron- Baill'

As explaíned. below, the genera aJle Srouped. in tlso tribes. The faniþ is

presently corrfined. to l-and.s bord.ering the southemPacjfic Ocean between

latitud.es 1o - 47oS: Nelv Guinea, eastern,frustralia and' Tasma¡ría, New

Caled.on'ia, New Zealancl, and. Chile (maps I, 2). Accord-ing to apparentÌy

authentic fossil rnaterial, its former vange j-ncLuded. South Aflica, EgyPt,

and. SeJ¡nor-lr lsl-and. in A¡tarctica.

Its morobers oocur i-n subtropioal and. temperate raj¡rforests, often

i¡r mountain regions. i[ith the particular exoeption of thg two tropical

montane species of ÐrygdqÈ3æ¡ugg_ in Ner,u Guinea and ]au¡g]¿ggsís. in chilet

they prefer on are confj¡recL Iocally to.the head.s, lower slopes, or seml-

alluvial bed.s of sheltered. everv¡et forest gu1}1es with permanent or near-

permanent 'urater" Thej-r restriction to such sites explains thej-r relative

scareity and. even 1ooa1ly d.isjunct d.istribution i:l oool soutloern

* Boclies glabrous in ÐgrxLphora.

r"h Vestigial- and glabrous Jn,S-egUq{en.
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hemisphere ral¡forests tod-aY'

They are often associated in these forests vrith No'!!t9-{9gus-, PIjgy,g,,

Eqor.vphþ, -P-qÈo-cglpge ancl a11ied genera, and- genera of the famílies

Cunoniaceae, Escalloniaceao, and. Elaeocarpaceae, al.I of vrhich have

si¡nilar patterns of d.istribution. These associations are d.iscusserL in

more d.etail in chapters VI and- ÎX.

Phenologr

ïtrith the exception of species of Da:iþ¡g¡r!¡C anfl ¿ryg-4qd--eplr4e, flolver-

tng in all mernbers of the family is strictly seasonal, and takes place

once a year i.:r austral lvj¡¡ter and. spring months. It may be related- to

seasonal cljmatio oscillations vrhich are most marlced. in temperate lati-

tucles, The perioclicity in flo',vering of '3Ìre þ¡opica.l LtrtibwJ'e species

Ðorvnhora aromatica and. Nemuaron v-fe4-l-æ¿,i, 5.n environments vrithout

such d.istinct seasonal fluctuations, is remarkable' To suppose that it

is the result of inherited. photo-perì-od.ic responses retained. from more

temperate latitud.e progorritors is not j:rconsistent vuith the coirclusions

reached on the origin of the family i-n chapter XVI. Such responses may

also explain vrþ the 4.thgtoslgtsg and Do¡yphqIA in santh-eastern Australia

ane the only or main raínforest trees floweri-ng in lrinter and- early

sprixg months, In all of these genera, the tj-me fbom inflorescence

bud. i¡¡i¡iation 'bo fruit matr¡ratíon is mcrre than 12 months; inflorescence
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bud.s of the ensuj¡rg season Fippear before the fruiting hypanthia tlehisce'

Floweri.ng and. fbuitÍ-ng tÍ-rnes i¡r Daphnand-ra and. DrJ.qd'-qç'aphP shonr

more marked. a.d.apto.tlon to or mod.ification by locat envi¡onnents. The

various species of !"Ìþ:n¡r+qJg flor,ver once a. year but at d-ifferent times,

possibþ in response to variations in rainy seasons (che.pter XfV). The

two tropioal-latitud.e species of DrJeld-9-Èpptrne j:l Nel¡ Guinea, und'er

relatívely uniform seasono.l- cond.ltions of d.ay length, rainfalI, e'uod.

temperature, flolrer apparently at any ti¡re throughout the year"

Family Chara"cters - see chapter fV"

Affinities - see chaPters IV, V.

Su¡nageneric Taxa

The fa"rnily is d.ivi-¿lecL into tvro tribes: Atherospermateae and

L¿rurelieae. they are chanacterised. in particular by d'ifferences i-r¡ the

size anfl fbequency of the second.ary :ry1em vessels, leaf haj-rs, the

position of insertion of perianth a.¡ld. and,roecj.unr on the rim of the f1ora1

lSrpanthirrn, the form of the stamens and- staninal g1-antls, and' the presence

and. urod.ifi.cation of irurer starninod.es i¡r the fruit, rather than by the type

of inflorescence and. occurrence of fIor,¿erenveloping bracts as j:rd'icatecl

by Bentham (raAo) e Pax (1889), and Hutchinson (rgø+)"

Notl¡ithstand.ing the prenise that they should be placed- on the

taxonomic rank j,rnmocLiately belov'¡ that of fa.mily, the subfami.Iy, these
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taxa are treated" as tribes booause thejr clifferences, on morphological

g:rounds, are nearer i:r order of magnitud.e to tho differences between

tho genera lrithin the farnily than to those between the Atherospermat-

aooae and. other lauralean families.

Key to tho Tribes of the Atherospermataceae

Ia. Iæaf ha.irs centrifixed., with unequal arms; staninp'l- fil¿unents +

Iongor than anthers, lvith stanen-like stipitato st¿üina1 gland-s

attached at or near the base; ÌSrpanthium rjm j-n bisexual and'

pistílliferous floluers poorþ-d.efined', ooncave; iruner staminocles

elongated. around. g¡noocium oolunn in fruit; nutlet dissemination

by roflexlon of stâminod-es surrol¡niling g¡rnoecium, u-j-th or lvithout

splitting of fbuiting tSrpanthium VI. Athorosperrnateae

lb. Ieaf hajrs simple, sometimes tufted.; staminal fil'aments +

ghorter than anthers, vuith peltate, variously flap-shaped.,

or u"ing-ljke sossile or shortly stipitate staminal gl-and.s

attached. from near the base to near the apex; t5rpanthiUn rirn

ij1 bise)cLta} and pis-billiforous flowers + clistinct, f1at, convext

or sub-erect; j¡ner staninod-es not enlarged. in fruit; nutlet

"l::""'1:'l:: :::::l:::::: :: :::::lT 
*::'nil 

r,au¡e'1.ae Pax
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ÏV A COMPARISoIT 0F THE CIIARACÍERS 0F THE ATHERoSPER¡'ÍATACEAI,

rTS GENETA, AI\TÐ ITS REI,AIED I'AXA

Taxonomic relationships r,ri-thin the Atherospermataceae, particularly

between the genera, have been poorly und.erstood- as both the range of

variation of morphological characters and. the homologies of organs have

been insufficientty known, The various mod,ificatj-ons of androeciun

structures have never been documented. ad.equately, Moreover, the pair

of flower-subtend.ing bracts used by pax (f889) ancl Hutchinson (196¿{-) to

relate Derypbg{C to 43j¡S]l-q".Lu¡i4e, and by A.C.Snith (U]aJ.) to associate

Dryad.od.aphne with A!_þqlosp_e_tna , ar"e attached. at clifferent positions on

the inflorescence axes and. d.oubtfulÌy homologous" These features and.

others characteristic of the family are evaluated. below. Sone of then,

such as t¡les of hair, nunber ard.anangement of flower parts, venation

of tepals, form of the stigmatic column, and. patterns of hajrs on the

nutl-ets have not been recognised. before as b¡;i-iL of tnxonouic si¡3nificance,

1. Habit

All members of the Atherospenmateceae are trees. Most are forest

canopy species. Und.or opti.:naI conditions, one, Dcrs¿phe{gr_s.ju3_gafras,

even emerges above the forest canopy, reaching a height of ca l+5'5O n.

0n1y species of the genus Laphæ¡drq represent regu1arly suboanopy forrn,s,
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Combining monopod.ial branchilg ivj-th ð.ecussate leaf arrarrgement, the

crotuyts of atherospermataceous trees are d.istinctly slend.er cylind.rical

or oonical to rather cor¡rnrbiform. That the mod.e of branchi-lrg is

monopod.ial has been d.eternrj¡red. not only from the life forrn of mature

trees but also by observation of sa.plings a!: vaîíous growth stages in

all genera exoept Iar¡rellopsis, It ùe more d.ifficult to recognise in

DfygÈq_daÈÞq_e- tha.n in other genera because of the narked. developrrent of

lateraL branches i¡l the sprea"d-ing crol'rns all mature trees of D. novogtri-:r-

eeé!-ir and D.--!f-agþy-pblq+e (r. 16 ).

The crourn shapes are generally characteristic of each genus. The

spread-Íng cror,?tls ùt Ðgpè-gg"ph4_q. have been rnentioned.. Those in

.Atherosperma end La"tæel-ia novae-zelancliae ) """ 
narrorr and iapress

j¡r thejr similarity to the crorvns of Agg!-hée. (Araucariaceae), The

smallest and. nost compact crowns relo.tive to tree sj-ze oocur in the tl'¡o

species of Ðgrypþetg (f.f?).

&ryLo_p, *itL a shortrrounded. or rather cor¡mbiform crownr is

d.istinctive ín the + upright posture of leaves at branchlet end.s;

Dryadod.aphne pterand.rica is the only other member of the family r'¡ith a

crovün of sinllar form. In other Senera, particularly .AtheÄo..s-psl'44 and.

DaphryUlra, the leaves are oriented. in a relati-veþ horizontal plane

along the branchlets through slight twisting of consecutive internod.es

andunequa1cr:rvingofthepetio1es.Incontrastto@'lhow-

Þver, the crovrn in Lep_@ is relatlvely short, spread.ing, anil somevrhat
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corynbifcrrm'

lhough they are woody (vrlth the exception of cassytlr-a), other

members of rar¡ralean faniJ-ies vary much l¡ thei¡ growth habit, În

contrasttoAtherospermataceae,theIVionjmiaceae,@,W,anc[

Þ.:+-+f:Ug group of the Moni^níaceae aIlj'ance, ancl- Calycanthaceae oompriso

shrubs anct sma1l subcanopy trees" Several genera of Monj¡riaceae are

climbers. ljle Atherospermataceae, Êg^qflg€g of the nonotypic faJnily

Gonortegaceae ancL roost løuraceae are tal-] trees of forest canqrÍ-es'

The nod.e of bra¡rohine in Godoqlgsa, gj!ry,, and' tree nembers of

ûlOni¡niaceae has apparently not been recorded ín ctetail or with accuracy'

Dl specles of the ¡nonj.miaceous ge¡rera Hqq¡Lcar+q, :!@, 9!39@'

and g@Ï3ÊIg observeð ln the flelcl, it ls consistentþ wides¡lreaclÍng

anô superficialþ s¡mpod-iaI. Corner (Ðrz) quotes a monopod'ial habít

for a1l opåcie" of L,auraoeae tliscussecl in coru¡ection wlth crowTr forn"

2. Seoond'arY {YIem

Atthoughtheseconilary:cy}errofthefamilyasavyholehasbeen

oonpared j¡r eome d.etail with that in related- taxa such as Moniltiacoae'

the Þå'ry troupr antl Lar¡raceae (Hobein 1888, Gaffatt I95\ Money et

aI. 1950), its variation withi¡r the fanily, notably between the genera'

has not receiveù rouch attention. In a bríef lvay, r'trelch (tgZg) n^s

investigatecl its features in the genera Atherospe¡@' P9!]3@'' ard

Dorvphora.
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Examination of two or more sections of the secondary rqrlen of

species of all generaõ has revealed. that there j-s vari¿tion between

the genera j-n the follolvi-ng featr¡res: the d-egree of association of

vessels in rad.ial muttiples, the d.iameters of vessels, the fbequency

of vessels per unit transverse a¡lea, the thickness of fibre lva11s,

the trroportion of -fibre tracheids and. libriform (septate) fibres, the

thickness of bord.ers on boralered- pits, the size antl heterogeneity of

the ¡¡rul-tiseriate rays, and. the presence or absence of oi1 cells ín the

uniserj.ate tips of nultiserlate rays.

tr'J-ittrín ancl between the species of each Senus there is littl-e varia-

tion ín these features, as seems to be the rule (cf' Brazier 1!68).

some variati-on occurs i¡ the òj¿.meter of pores betlveen Irar:relia novae-

zeland.iae and !,_ÆIræglvjJ_e3_s_, in the presence of oi1 cel-Is Jn the rays

of Dry a d o3glþ¡¡ç--¡gqrq€¿iæ € Êslg, -D-eÉEgEat{ 
a- epa t e þ' and. Dorvphora sassa-

Ê€, and in the occasional replacement of the scalariform perforation

platesanclvessel-raypittingr,'lithpittedareasandsmallirregularpits

re spect ively in HygL".q e--qge sg-A-æ. ( Garratt L%+)'

The constancy of the second.ary xylem characters withi¡ a genus and

their d.ifferences betv',een Eenera can be assessed' f?om the figures for

tangential vessel d.iameter and frequency of vessels

,F In genera l¡ith more than one species, sections fþom all- species of

D-o-qypLgl-4, !ry-e4o4gpþ49., and. fg¡rreLi4, and three of Daphnand'ra r'rere

stud.ied- 

- 
see l¡c1sx II.



T,aurelioPsis

Atherosperma

Dryad.od.aphne

Nemuaron

Laurelia

DarÐæhora

Daphnandra

TABLE T

mean vessel
d.iameter (¡r)

89

75

6+

7o

6I

mean vessel ntunber
per sq, mn j-n
transaction

)+9

BO

7o

60

80

t21

l-30

)p

144



TABT.,E IÏ

r¿nge of vessel
diãnreters (t-)

35-78

26-7r

mean vessel
d.ianeter (¡*)

l+9

range of
vessel mean vessel
nunbers nr:mber Per

per sg.nm i.n sq. nn in
transectíon transection

g6 - r5o

)+4 104 - 160

+7-55

32 - 6t+

+3-5r

5+-rc6

69-96

5J-78

5+-75

+o-76

65 - 9t+

60 - 101-

r23

110

Laureliopsis
philippiana

Atherosperma
moschatum

Dryad.oclaphne
pterandrica

Dryad.ocLaphne
novoguineensis

Dryad.od.aphne
tracÌ5rphloia

Nemuaron -..*vl-eLtfa^rüaa'

Laurelia
semperv jrens

Irer.lrelia
novae-zel-ancliae

Doryphora
aromati.ca

Dor¡rphora
sassafras

Daphnar:d.ra
repand.ula

Daphnand.ra
tenuipes

Daphland.ra
apatela

35 - rLL

33 - Llp

59 - r19

38 - r23

38-85

47 - 118

+o - u;l

3I - LO7

40 - 11r+

t5-95

28-go

81

8B

9B

75

56

72

l6

6+

6f

5B

59

52

48

+7

80

80

6z

6l

58

78

77

85

* Data fbom onþ tr¡o coflecbions of rvood''

76-92
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per unit transverse area j-n tabfe I1. Accord'ing to an analysis of

variance carried. out on these figtres, the characters are relativel-y

oonstant bet,¡veen the species ',rithj¡r each genus but d.iffer significantly

betrveen the genera, corroborating the d.eljmitation of generic Sroup-

íngs accorcling to floral and' fruit nrorphology'

trbequency of Vessels in Rad'ial l\'iultipies

Oneofthecharacteristicfeaturesofthesecond.ary4yleminthe

fanilyistheusuallysolitaryoccurrenceofthevessels,Therenay

be only up to 5% u, radial- multiples or 2'1 it @, D9II!@,

Laurelia, and tg_r¡{eligÈg}8, and up to fOþ in multiples ot Z'7GL) in

the tropical latitude genera, -DgIqqggepllqe artd &W. Pjæ]@,

stand.s somev¡hat apart in having up to 2Ooþ of its vessels j¡r ra¿íal

nultiples of 2-J. The aggregation of vessels i¡r rad-ial nultiples is

regard.ecl as an aðvanced- cond-ition (fippo l9ft6, cf' Money et a] ' f95O)'

Such a tencLencY in Daphnandra is consistent l'rith the specialised' attri-

butes of that genus and. complements the development of septate libri-

form fibres j¡r its secondary sylem'

Vessel Size and. trÞequencY

There is varjation in vessel diarneter and. freguency in the fa^olily

at tv¡o level-s. On one, the vessels are as a rufe larger and' Iess

fbequent j¡ the tropical-latitud.e genera, notably ¡r'y3-d-o¡þph¡¡ì, ancl

are smal-l-er and more freguent in more temperate-latitud'e genera, such
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"s 
p3p@}3,, PqqypþË,, and. þwel-j¿. îhis trend, which appears

to ¡eflect largel-y the jrrffuence of prevaÍLing environments, is d[is-

cussed in more d.etail in chapter IX.

On the other, the vessels are more marked.ly nar:rolv and' freguent

in alfrql1osp-e¡ne and. _I¡*gg1i-op_qÞ than j.:r arSr other 8enus. Garratt

ç]9lù has alread¡r alluded. to their small size i¡ AtherqqrElgt. ¡oth

genera occur at the nost r.,:ûPerate i.e. cpo[egÞ anc{ $e¿Sa¡{'o![7 fil'trht

variabLo lstitud.es in the famtly. As a result, thetr vessel tl'iameters

ancl frequencies appear as the end. points i¡¡ the above clescribed' trencl

from broader and. few vessefs in tropical latitud.es to narrower and. mar¡y

vessels i-n temperate latitud.es"

yet, though they nay reflect sfunilar envi¡onmental infl-uenoes, these

charactens in AtherosDerma and. Iør:reliopsís are of a d.ifferent orcler of

magnitucle i-n ccnparison l¡ith the range of vessel d.iameters and' fre-

guencies found. ín other Senera. They suggest an old.er more d.eep-

seate¿ rlifference betr,¡een tho tito groups of genera" llrat the cliffer-

ences are constant an1 significant is shown by the vessels in n¡ood' of

species of tbe genera ¿!èæ, and @,, representing the t-rro

gêúeric groups, 'lvhere they neet geographically i¡r south-eastern Nev¡

South 'ilale s : Atherosperma moschatum (sample 2ÀJ-O) from Glenbog has a

nean vesael tLiameter of : þ. and. ca 12,l¡ vessels por sq" ¡nm of vuood'

in transection, and Dp-Ulphptg- rgxssteÊ. (Schoade 51&) fbom Curowan

State Forest has a tuean vessel d.ianeter of 6O*t and. ca 75 vessels per
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Fibre Tracheid.-Septate Fibre lbansitions

The wood. flbres are preclominantly or exclusively fibre tracheicl's

v¡íth conspiouously to ind.istinctly bordered. pits, except itt kltt+q'ièIle.

i-n vuhich they are frequently l-ibriform v'tith septae (t"l7g). Septate

fibres i¡ the family are thought to hàve cleveloped. from fibre tracheids

of the type found in other Senera such as }gg¿¡bqlg G 'l7t')' Thei¡

prevalence fu Pg!-þ.Iran(]f:4 
j-s therefæe vier'¡ed. as the d'erived' condition

(cf. Money et al-. f95O). That "t"n|t*trrsition 
has in fact occurred- is

inclicated. by the present pattern of fibre tracheid.s irt early i'¡oocL ancl

oocasíonal septate fibres jfl late wood. of the tropical-latitud'e genera'

Ig[åÈgÈqPhne and W'

Ray Form

The rays are heterogeneous, with a markeil prepontLeranco of hetero-

ce11u1ar, + narror,uly f\¡siform multiseriates, conforrning to heterogenoous

type II of Itribs t (l%5) classification. They are nost marked.þ

heterocel,lular in A-t-þ-eloqpgtqa, þg¡:elislæis-, ancl Ef+4gdeIþne, in which

the cells of the uniseriate tips are particula.rly large, and. ind.i-cate

that in this character these genere are unspecialised' (cf" I(ribs 1.c.)"

The rays ¿¡re least heterocellular il Daphnanj*q"

The muttiseriate rays are shortest and. narrorvest i¡r A.tluìl:oipqr.ggt

Iaur_e_I,i4, and Þgfglipp,g-ig, and hj-ghest ancl broadest j¡ Ð9.4I{P@,
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D¡r4toÄaæþg, and. Pglble5l4rq; i]l the latter genus extensive aggregate

rays are sometånes formed.. Sborn thjs it night be construed. that the

rays of Doræþorq, Ðrygdgg3É]Ie, and Daph¡gl4rg aJ'e f,rore ljke those of

Monjmiaceae and. represent the ancestral type in Atherospermataceae,

Nevertheless, in the light of l{ribsr com¡lent (L.c.) ttat speciali-sation

of rays is d.epend.ent upon the d.egree of' heterogeneity rather than upon

size, such resernblances appear to be the result of paralIel evolution.

0i1 Ce]ls

0i1 ce11s vrere only observed. i¡r the rays of two speci.es of D{f,arþ:

qglbng: j¡ D._ n_ojg#l¡rgçI1_qi¡ where they are irregular in occrrrrence,

and j¡r D.__tr¿r._qtry.pbfo:!q v,¡here they are apparently ubiquitous (t.27),

They have also been report ed. from Daphnandra apatel-a (as D" nicrantha

and _Do¡ypLq_tq s_qqs_qge.q (Garratt I95+), although their occurrence in the

wood. of these specÍes has not been verified.. Elsewhere in the plant

body, oil cel]s are found- regularly j¡r the cortex, phloen, and. pith

tissues of the stem, the leaves, the tepals, the stami¡tal filaments and.

cornectives, ancL the stamj¡lod.es of apparently all genera'

The presence of o11 ceLls in the rays of 11v5:rg members of the fanily

is of j¡rterest insofar as thej¡ chequered. occunrence in the second.ary

xylen of apparently authentic fossils of the family (iUtitter-Sto1l and.

lftídel 196Z - see chapter XV) and. j¡r related. living gz.oups appears to

throw sone light on the relationships betvreen the families of the l{onini-

aceae alliance (chapter V). As oil cells are abund.ant jn the earl-iest
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lcroy,¡n fossil r,¡ood..@of cretaceous age - chapter xv)

and. rare or absent in l-ater fossil wood. and living fornrs, their presence

j:r atherospermataoeous wood. l'¡ould. alpear to represent an ancestral feature"

Among relatecl livi¡g groups, they are characteristically present in +h'€

rays and lxrlem parench¡rma of Hortonil and. the I¿luraceaer and' absent in

all others,

$rlern Parench¡rma

þ1en parench¡rma ís so d.j-ff\rse and. sporad.ic ín occurrenoe l¡r livj¡tg

members of the family that ít is alm.ost furpossible to d-isti-nguish ln

wood. sectÍons t¡nd.er the nicroscope; it may j:r fact be absent 1n some

genera. It is also obscr:re i-n the more recent fossil v'rood., 4¡!"""1

sperñtolylonr of líid-d-le Oligocene ager but il early r'rood's of Upper

Cretaceous a8e (tWtilfer-Stoll and- L4äd.e1 l962)rd.istj¡rct aggregates of

parenckSrma cells occur j¡r d.iff\se d-isposi-tion' lhis sequence supports

thevier.¡ofMoneyeta1.(rllo)@thattheAtherospernat-

aceae evolved. flom -LogÞ-q¡ig-1i-lce 
I'protot¡rpeslr by the recluction of t¿ood'

parenct5ma conconitantly vrith the developnent of septate fibres and

recl.uction in the wid.th of rays. T,oss af parenchyma is regard.ed as a

relatively specialised- feature (Money et a1','1'"')'

sunnarqr and- Relationships of second.ary xylem Features

The second-ary 4¡Iem of the Atherospermataceae is unspecialised' (i.u.

prinitive) in its structure according to the :qrlary pþlogenetic



116

sequences put forward. by Bailey and. Tupper (fgfA), Tippo (tgú), I(ribs

(t%5, I%7), anrl Money et al. gl5O). This essessment is based on lts

oharacteristic combination of usually solitary, 1on8r narro% angul-ar

vessel members having extensively overlapping end' wa1ls, essentially

scalariforrn perforation plates, a"nd. + large intervascular and. vessel-ray

píts ìn + scaLariform anangement, i'¡ith a ground. r¡ass of usually fibre

tracheid.s r,.¡ith d.istinctly bord.ered. pits, obscure or absent parench¡ima,

and. rays that are heterogeneous, never very high or broad., and have

occasional oi1 ceIIs.

Of the texa conventionally j:rclud.ed. l¿ith Atherosperrrataceae in the

Monimiaceae alli¿rnce, the fanrily Monj¡,riaceae itself has very si¡riLar

second.ary :gr]en features. fts mernbers d.iffer significantly, nevertheless,

in thei-r renge of vessel mernber forms i,¡hich exhibit trend.s j¡r shortening,

and. of red.uction of the overlapping end.l'¡alls, d.evelopnent of simple fbont

soalâriform perforations at the end. plates, and. aggregation in rad.ial

multj-ples. They are also extraord.j¡ariIy d.istínct in having large and-

very high rays, often over 10 cells wid.e (f . \A, P). Other d-istinguish-

ing featr.:res are their transitions fþour scalariforn to alternating multi-

seriate intervascular pítting, a fack of oil celIs, atld. usualþ septate

fibres v¡ith vestigially borde::ed píts, ¡le-Eyrq.+ and l€-vjerþ'

howevetr, show transitions fþon fibre tracheid.s to septate fibres.
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Egllgq' as mentioned above and. described by Money et al. (1"".),

ocmbines oharaoteristics nhich linlc the Atherospermataceae lvith the

Monimia.ceae. It approaches Atherosperr,rataceae j¡r its longrsolitary

vessels with extensively overlapping end. walls arrd. scalariform perforati-on

plates, non-septate fibres with consl:icuousþ bordered pi-ts, and rather

srnaller raysrl-lO cells lvid.e, with oil- cells. It remaj¡rs d-isti¡rct i¡

havj-ng alternating, near cjrcular multiseriate t¡4pe i-ntervasoular pittíng

of the t¡rpc found. in Moni¡rj-aceac. Tt d,iffers from mernbers of both

families i:r having abund.ant parench¡rrna i¡r the d.íff\¡se-i¡r-a6gregates

pattern.

!_e:lgqs-, on the other hando d.iverges f\:rther fbom Atherospermataceae

in lts second.crry q¡lem than it d.oes from any nember of Monimiaceae

(f.¿*O). As poilted. out by Dad.swell and Recqrð, (I9J6), ít is uníque

among its congeners in having vessels 't¡ith exolusively simple perfora-

tions, fine spjral thickenings, and. alternate pitti:rg, in combj-nation

with nearly homogeneous rays, and. fibres r,víth sÍmple pits.

rho Ljga"-qgn1 group is equally d.ístinct in its more specialised.

vessels. These are arranged. in rad.íaI rnultiples of varying extenslon,

ancL are largorrmore rouncLed- in circr¡nferencerwith rather truncated' end'

wa1ls anc-t sÍ-mple perforation plates. Intervascular pitti-ng is of the

alterr¡ating multise:rj¿te type, and. the raysr though rutrrolT, are very high

as j¡1 trlonj¡niaceae. Fibres have vestl€fu.11y bord.erecl or usually sinple

pitsrbut resemble those in Atherospernataceae in the rarity of septae.
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A characteristic featrrre is the general abundance of parenctSrna, a$anged

frequently in apctracheal band-s (t.+l).

A¡,long the other Jar¡ralean families, I,auraceae and nonot¡rpic

Gomortegaceae have been singl-ed. out by recent investi€atæs as having

rq¡1em characters resembl-i'g those of the Atherospermataceae (Garratt

IgSt+, IVIonex et al. I.c., Metcalfe and chalk L95O, Stern I95L+, 1955).

Mernbers of the L¡auraceae, nevertheless, are particularly d'istinct in

thej-r vessels which occur usually in racLial multíples ar¡cl are round.ed.,

of large d.iameter, an¿ have sirnple perforation plates (t,39) , Inter-

vascular pitting is alternate ancl typica.lly large; libriforni fibres

with on píthout septae pred.omi:rate' Though resernbJ-ing Atherospernat-

aceae rather than tr/lonimiaceae in the forn of their rays and presence of

oil- cell-s, they d.iffer agai-n fþon both in having variably abund-ant

parench¡rna that is often paratracheal j-n d.isposition.

The resemblance beti,¡een Go¡ro-{_!-9gg and menbers of the Atherospermataceae

in all second.ary rgrlern characters is strjfcing, as can be seen fbom f't9'

The vessels in Çpqor!-g€g are angular, thin-lva11ed., narrcvÍt ancl of

sjmiLar d.iameter to those in the tribe Atherospermat€ac; thejr end lval]s

overlap extensively and- end. plates are sìmílarly scalariform r'¡ith

numerous bars; thejr intervascular and. vessel-ray pitting is scalarlform

i-n arrangernent; and-: they aJre J solitary ancl d-i-ffl-rse1y d'istributed'"

The fibres, rihich comprise the >qrleu ground- mass, are entirely tracheid'a1

vrith d.istinctly bord.ered. pits. The rays are snall anrL nafforv (f-¡(-+)

cells rvid.e) l-jke those of the Atherosperr.rateae, but perhaps even nore
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heterocellular; oil cells are appnrently absent (cf. Stern 1955),

parenchyrna, however, is ro"ther abun¿ant an¿ d.iffuse (Stern 1.".),

fn common with Atherospermataceae, Leruraceae, a'nd, Nionimiaceae,

ggIIL9I.!'9gq has oil ce1ls in the primary cortex, phloem, and- pith of otems,

and. in the nesophyll and. h¡rod.errn of leaves, and. hippocrepiform sclereid.s

in the pericycle of the youtlg stern (Solered.er 1-899, Metcalfe and. Chalk

1.c. ).
It is remarkable that the sj¡nilaritíes bet'uveen the second.ary lylen

of Gomortega and. Atherospermataceae have not been recognised- before,

Garratt (f.o.),,.ras the first to point out resemblances but d.eclined' a

seríous comparison because of lack of i¡tforr¡lation about Eoqogie-ga.

Stern (tgSS) virtually overlooked. them, For this reason, the character-

ístics of the second.arY >qrlen of Gomortega are reiterated. above ín some

d.etaíl"

The Calycanthaceae have very fev,¡ anatomical features i¡ common rvith

the Atherospermataceae (Gnrratt 1.c.), d.espite thej:r close affinity on

other norphological and. perhaps phytochemical ground.s. 'lìee points of

ôisti¡rction, summarised- j¡r table III, are sufflciently outstand'ing to

ind.j-cate tbat the relationship between the tl¡o fa¡rilies is rather remote"

Only through the Sipgfu4a group and Pglngs is there sufficient sirnilarity

to suggest possible, if i¡d.efinite, affinity (Garratt 1"". ),

3 " Bud's

Vegetative Bud.s

Vegetati-ve bud.s comprise a pair of bracts ¡,¡hich meet valvately to
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enolose the shoot meristem and. eventua.lly enlarge into the leaves of the

consecutive nod-e, Tn some l-a.teral vegetative shootsrthey even remain

brac.t-l-ike or small throughout life, as in !a-@'

Termina"l Stem nod-es i¡r most Senercr. have normally a single termine'l bud'

flar:ked- by a. pa.ir of srnalJer laterel- bud.s. "D--?4[ry'.lt!{íl.- 
is exceptional

j¡ tha.t this nod.e i-:l fea"d-er stems becomes na"rked.ly fLattened- and bears

numerous acccssory bud,s in serial arra.ngement. The rcasonS for such a

d-evelopment are d-iscussed- in chapter XfV"

1'he absence of bud. scales i¡r Irar.¡relia novae-zeland.iae to protect

the grouring points has been commented. on by Sa.mpson (tl6l). Bud. scales

are absent in all- genere of the family and- their protective f\¡nction is

obviously assumed. by the unenla.rged, bract leaves and. vestures of haírs -

1he relation of hairs to bud protection is clescribed. j¡r the foì-lolzing

section l¡.

Bud.s i-n the Monimiaceae, iïsl-t-oilþ, E-eq!rqq., arrd. F-i1"4L43 group are

simile¿ in forn and lack bud- scales' sampson (r'"')naø poi,ted' out

that in the Lar.¡raceae, bud scales are present j¡l north temperate latitud'e

genera _þgrr+s and _Umþg]l-_qlg_qiilrbut absent in the Ner¡ Zea1and. species of

Bêilschmied.ia. Âs he suggests, the absence of bud. scafes may sirnply

reflect the milder oceanic cfimates i:r the southern hemisphere, The

bud.s of Gornortega are simltar j¡¡ the above respects to those of Athero-

sperrr'rataceae "
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Inflorescence Bud.s

Inflorescence bud.s resemble vegetative bud.s in that they comprise

initially a palr of bracts that meet vcrlvately to enclose the subsequent

inflorescence grouring poínts a"nC. flovrer bucLs"

The forrn of the bud.s c'Liffers betvreen the generâ of the family. In

all genera except l,g!T_el.þ they are stipitate, and. vary froru ovoicL

(¿læ) to variably cor:rpressecl obcord-iform (D-o-$¡l-þor¿, Nugggg),

In those genera wíth stipitate burì.s, gross but ontogeny follows the

ensuiqg seguence. î',hen ít first appears, the bud. is sessj-le ancl so!]e-

vrhat cornpressecì- obcord.iform in the leaf axil" .After initiaL enlargenent,

an intercalary rneristem is formeC, a& its base and. initiates the grovuth of

a stipe (= base internod.e of the primary pocluncle), The stipitate bucl

Later expancls f\¡:ther and, frorn it d.evelop the ultimate inflorescence axes

and- flou¡er bucr.s. The bud.s of Lq1gg!þ differ ln rernaining more-or-less

sessile'þ ltith the bracts ex¡rard-ing a.t an early stage to reveal the tips of

consecutive bracts ancL fÌower buùs in a + hairy globose mass. In other

genera which ultinately cì.evelop relatively elaborate ir¡florescences, e.g.

Dap4ne4flra, -D_fyaÀo_4æ-I_mç_, Þqfq_l-iop*slë, ancì. Ng¡4gglon, the bracts are hard'Iy

entargeð onil early oarluêousr In thosc te¡l€ra, nÍth qsntraôted, lnflcrros-

cences, such as Ather_osgglng and Dgg'Iphgrg, they are variably persistent

and. enlarge to enclose the fl-ov¡er bud.s until the l¿rtter are rea.{y to burst"

C¿11ular changes j-n the ontogergr of vegetative and. j-nfloresoence bucLs

'h The basal bracts nay be ultir,ia.teþ situatecL several milljmetres above

the l-eaf axil in mature inflorescences because of interoalary growbh

at the base of the prinary pecì.uncIe.
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have beon clescribed. for l¿ure rrovao-zelandiao (Sarrpson 1967) but

no other species.

+. Hairs

Tl:ere is good- ovid.ence that the haírs j¡r members of the Atherospermat-

aoeco serve the particul-ar function of protecting and- insulati¡rg the

relatively fragile gror,-,rin6 points and. floral structr-¡res from the environ-

ment, They are, for exampLe, concentrated- and- sometimes confined to the

bud-s and- inflorescellces, as j¡r lqrypþ_qra. They are also generolly d.en-

sest and. rnost ubiquitous in those Senera, Atherosperma and.

which occur at the highest témperate latj-tud-es in the family r.¡here season-

al_ variations ín cl-jmate have the lvid.est amplitud.e and- coolest average

temperatures; they are Êcarcest or virtually absent in lryggg{aphne- lvhich

is confined to the lowest tropíoal latj-tud'osin the family. Genera at

i¡¡termed.iate latitud-es, such as D-or¡rphgla, NenUerc.q, and f-¡aute-Lþt are

interured,iate in hairi¡ess. The pattern of hai-riness in Daph4agqle' is

more variable, and- possibly relatefl to the ad.aptation of the genus to

d.isturbed. or second.ary rather than primary rainforest habitat"

Hairs on the stems are characteristically simple and. tufteö, 0n the

leaves they are either simplo or centri-fixed. and unoqually two-a-rmecl in

d.i-fferent gonera; thejr form is characteristio of the tluo tribes Athero-

spermatoae and. Laurelieae.

Stellate haj-rs and. scales, luhich occur in most, if not all, genera^ of

Irlonimiaceae, and. are prevailingly to oxclusively present i¡r E-o&p¿g tnd

the Slp¿rruna groupe are lacking in Atherospernataceae. The hairs in other

related. fa.milies, Lauraoeae, Gomortegaceae, and. Calycanthaceaerare $ener-

ally simple ancl unicel]-u1ar.
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5" Leaves

t'Iithín the Atherospernataceae, croïrn leaf sizes are nainly ín the

notophyll rc.nge of lt-l.zi cm longth, They reflect the subtropical,

often montane rainforest forna,tj-ons and. general envjronmetrt in lvhich

6ost menbers of the fanily occur. (cf. Tiebb f959). they extend. on the

one hand. to the mesophyll range in @ r¡hich enters

neo.r-tropic¿1I rainforest in north-east Queensland., 0n the other, they

are miqrophyllous in thero rna moschatum Doryphora sessa,fras var.

qip-q,qphyllg, and. NqÍ:lta;q-o.¡-t!q-ill--qf-4i] where these species occur i¡r

tenperate or + uontane sub';:toplcal fo:lst. The notophyllous leaves of

Inurelioi¡sis I'lould- seem to be anomalous , consídering the ternperate

envi-:ronment in which the genus is found-.

Exstipulate toothed. leaves i¡r clecussate arrangement have long been

used. to characterise the ii{onjmiacea"e alliance e,Jnong I'rood.y ra,rxrlean plants"

Though these featu¡es are found together i¡ all generÐ. of the.ê^thcrospern-

ataceae, they are not universal in allied. taxa. The lea.ves are entíre

in Hortoni-a and. some species of Þ_ip_g{qng, and. afternate l" ÊlSg"-o-gnlg,

(Sjpgf.UE group) or sometj¡res sub-opp osite i-n Siparuna". txstipulate,

d.ecussately arranged., though enti¡e leaves also occr:r j¡ the related-

fa,milies Gonortegaceae and. Calycanthaceâe fn Iauraceae, the leaves

are exstipulate and entíre, and. decussate (ç:¡gegtn-) to usually

alternate in arrangement.,

There are differences betoeen the l-eaves of Atherospermatacene anil

other lar¡ralean plants j:r the- stomates and- in the vascular traces a.t
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the unil¡'cunar leaf nod'es' the stomates in the former are prerlonrila"ntry

anomocytic (ltetcatfe anò Chalk 1950) rvhereas they vary between anomocytic

and paracytic in Monimiaceae. I" Iloå-!gþ, Bggpgq, ancl the S-U!î9Iq

grouprthey are pred.oninantly paracytic, as are those in Ggqgl_t€€g and-

the Laura"ceae,

The nod.aL traces of atherospermataceous plants d.iffer fron those

in Monimíaceae, !tSË99!_q, and- Eg.rql¿q in that they tend to be single and'

arc-shaped. at the nod.al lcvel rather than d.ivid.ed. i¡to three or more

strands (tr,toney et al-. 1950), Though Silgrgla has an apparently sirrrílar

arc-shaped. trace (Money et aI. 1.".), it is Go¡ro49ga that bears the

closest resembJance to the Atherospermataceae in nod.al anatomy. The

form of the trace is virtually id.entical in both, being d.erived. flon tl¡o

groups of subnod.¡.l strand-s vrhich concresce at the nod.a1 level (cf.Stern

f955)- and. extentL in a shal-IolL¡ arc through the petiole and. midrib of the

leaf. ltre trace at the l-eaf nocles in Lauraceae and. Calycanthaceae is

also usually single ancl arc-sha.ped..

6. Inflorescences

Structure

Irrespective of whatever terms'h are used. to define thern, the

*, Both Rickett çVfS) ¿,Lnd. Eames Ggel-) have clravm attentlon to the inaccur-

racy and- inadequacy of conventional- terns such as raceme and. c¡me to

clefj¡re inflorescences on d.evefopnental and, comparative bases"
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inflorescences of thc Atherosperrnataceae comprise basically a d'eterminate

monopodial axis, r¡ith a varying number of nod.es boa.ring in decussate

arrangement sotitary flo'',rers or second.ary axes)and- termine'ting r-n a sinrple

d.ichasium. l'he d.ichasial natr:re of the termi-nal flol,¡er group is clearly

ind.icatod. by the invariably more e"d-vanced- d'evelopment and' protanthesis

of the central floluer rcl-¿tive to its fla.rking floruers. ItIo attempt has

been rnad.e to interpret the i¡rflorescetlces according to the concepts of

Trotr çtl6+).

Even v¡ithout corroborative evidence from a comparative stu(¡r of

vascular tra.ces, the inflorescences are clearly homologous rlith a latoral

vegetative branch. This is revealed. by their universalJ-y axillary

position and- their bracts -ruhich nay be interpreted- as the honologues of

leave's*. The clecussate arrengement of the bra.cts l¡ith the base pc'ir

situated. in the transverse pla.ne to the subtend.ing 1eaf, thei¡ positiott

o.t each node of the axis, and. thej-r occasional foliose forn, a.s in

q*"E+jqldggrpoj,,t to such a ho'o1ory. Sanpson (t167) has drav'¡n attention

to hornologies betli'een the terninal neristens of the vegetative stem and'

inflorescence in La.ureli¿r novae-zeland.iae. The tvro d.iffer only j¡r that

the 1nflorescence meristern is d.ete:.minate lthereas the vegetative one is

not

The ontogeqy of the inflorescence has been d.escribed. in d.etail for

* Cf. Section J above.
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Laureli.a novae-z eland.iae by Sanrpson (1.c.), and. its gross mod'e of clevelop-

ment in other gonera has been compared. briefly in section J above.

Moclifications of inflorescence structu¡e characterise the genera of

the fa¡1ily (f.f.). The forn ôescribed. above is regard.ed as the arche-

type from rvhich other forms have been d.erived., Inflorescences v¡ith this

structure are found. in lfygg-qqalhne-, &ggglgq' T4!z.sIþ, arid', to an

extent, Î¿rureliopsi-s. fn Oqf¡ætogg-they are contracted' to a siurple though

falses d.ichasiumrand- i¡r A!L"*:¿"gg to a single fl0l'¡er. P3l]hnandIê,,

on the other hand., has a rela.tively elaborate inflorescence wj-th accessory

axillary flov¡ers.

Mod.ifications of the basic structure have apparently occurrecl both by

processes of reduction, as i¡r Atherosperma and ÐgryI-þf", anil of elabora-

tion, as in !epþ¡¡}ld¡q.

EvicLence ind.icating that the i¡¡florescence of Depþngndfe has d.eveloped.

by augnrentation is of three kinrls: (I) tire f]equent presence of axlllary

accessory flor,,¡ers or sometj¡nes simple tl-ichasia j¡r the same position, (Z)

the occurrence of tv¡o ôr more l¡hor1s of bracteoles as the outer trsepaloid.tt

parts of the perianth, ana (l) the association of the most efaborate

j¡¡florescetlces lvith the small-est flol¿ers in the family in a genus occur-

ring uniquely il d.istr,¡¡bed. hab j-tats.. It nny be thct the combination of

smal-1 flov¡ers in elaborate infLonescerlces, in contrast to large flovrers in

contracted. i:rflorescences ({-th-e-qo-Pl¡g-rna, Dglypþ-o"e), is of ad.vantage Jrt

* See chapter XIII.
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d.istr¡rbed. and. seoond'ary :rafnforost seres.

Patterns of vasoularisation j¡ the peiltrnolos of 4&þl3g:!9g, *d

,Doryphorq, which nlght be o:çeoted. to show lvhethor or how the fnfl-cr-

escenoes l¡ these genera have become red.uced., have nevsr been etud.Lecl'

i¡ ¿etalL. Seemi¡gly olear incLioatlons of v¡hat has happenecL a¡re found.

i¡r the ontogeny and gfoss morphoS-ory of the j¡rfloresoences in all-

genera.Thestl.pitatorrnexpanc1ec1ínf1oresoenoebudgof@,,

Drrrad.qlqþEe, @, ancl þuqgl:þlgþ are very like those of 4û!çIg

sIæ nnð goryp@*. Thei¡ fom Euggests that the base internode

of the prirnary pecluncle (= infLo:resoenco bucl stipe) and. base nocle bracts

are homologous i¡r all genera, The forsr of the base l¡ternocle of matu:r'e

prirnarSr pecluncl-es in being clifferent in d.i¡nensions, oonpressíon, and'

cl.ensity of pubesoence from that of guocegsive jJxternod.es j¡ thoEe

genera with elaborate fnflorescences, ancl bearing often larger ancl more

persistent bracts, ls ooneistent with this interpnetation. It Lnrl.icates

the base nod.e as tho si.te of infloresoenoe oLaboratlon or reduction in

the fa,niþ. Aocordlngltr the inflonescence in Atþgpo.Pperqe ¿r¡¡d. Dory-

phora may be vj-sual1secl. as havi-ng been arrested. in its ôevelopnent, with

its flovuers confi¡¡ed. to this nod.e.

That the jnflorescences of these genera are recluoed. through oessation

of prolfforatlon at the base nocle is particularly weLl shol'm i¡r the two

species of Pggæþol",, as clesoribecl in chapter XIII. In 4&þg53g¡ry,,

* As d.esoribed. l¡r sectlon J above.
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the presence of stipes unËLer pistilliferous anrl particularly stâ.mi-nate

flowers 1n the axil- of the subtencting bracts, which themselves have a

teaf-Iil<e rather than transitional tepal-Like venation patternr su8-

gests that the ¡nain flower stalk is a pecluncle (cf. Sampson 1967).

Braots

The fomo, persistence, antl position of the bracts ancl bracteoles in

the inflorescences of the famiJy varies strikÍngly betvueen the genera.

These charaoters have been usecl by nrostpevlous revisers* as principal

taxoqoni.a erlteria fO¡r definir¡g the Senera and., in sone casesr supre-

generic ta)ca. Such an eurphasis is not justifiecl.. Ag shorryn below,

bract form ancL persistence varJr in itireot response to envirorunental

pressures anù car¡therefore not be regarcled. as reliable inilicators of

affinity, at least not above the ranlc of genus.

It has been ¡nentioned. that pectuncular bracts are srnaIl ancL usualþ

oad.ucous vsel1 before flower<pening in those genera, Daph¡andrg,

Drtrad.od.aphne, I¡.grg1+g... ¡¡td. Neguaron¡lhich have relatively elaborate

inflorescences of smal-l to mecliunr-sized. flov¡ers, They are most j¡er€-

nificant and. earliest catlucous j-n Dryatlollapþqe_ and Ng4gsl_qq which are

confi¡recl to the lovuest altitud.es uncler the nost uniJornr climates in the

* T\¡fasne (1855), Beatha.rn (rgao), Pax (1889), Perkirs antl. Gilg (r9or)t

perki¡¡s çtlzs), A.c.snith (194t), L,s.smith irllS), Iiutchj¡rson

(re64),
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fanily. The base nocle bracts at loast ere larger, more persistent,

and. often lignifiecl in Þqlelia. They are largest and. nost persistent

in tbose genera, Atlleggsp9rrga, pgp@., anil üar¿¡'e]Lops-iq, with :retlucetl

lnflcrescenqes of med.!:ri-sized- to large flowers' Thcse generq with

ksl#, occllr at the highest Latitud.es ín the fanily where seasorurl

fluctuationg of cLimato are most mafked'.

The correlation here betr,reen bract forn and- persistenoe with clj¡nate

suggests tha.t contracted. j¡florescences and. Large rather persistent

fl-ower envelopi-:rg bracts have evolvetl concomi"tantly to protect the

d.eveloping lnflorescence from the vicíssitud'es of the envjroru¡ent'

such a trend. parallels the d.evelopment of hairs on the vegetative shoots

ancl inflorescences discussed. in section l¡ above, and' short globose

inflorescence buds in L¿rlggl:!-q (chapter XII). It also i.nplies that the

sjmilarity between the bracts of ê;b-þgI9rs'p9r4e. etnd Ðg[UI@ nay be just

as like1y the result of paraLlel evoLution as of conmon ancestry' Th€

for¡ner interpretation is consistent with the mar¡y d'ifferences between

the trvo genera,

The structr.¡re and occurrence of bracteoles in severel genera of the

fareily have been found. to be of hitherto unsuspected- ta;conomic slgni-

ficance. The regularíty of perianth arrangement and number of tepels

in Athelo_spel4-q and DogJtpþ_o¡g indj-cntes that they are lacking in these

genera. Thej¡ absence may a.galn be relatod. to the reducecl inflores-

oences in these genera and. enÌarged. peclunoular bracts thet night be

expectecl to assu¡ne their function. lIt has been infemocl above that
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the bnacts in A*lglgsxæ, are pecluncular, not pecLicellarn l¡r orí€in.

Sfuri1ar1y in DeryÉgl", both prirs of bre'cts are borne on pecluncuìo

nod.es." not peclicels, as tlescribetl in chapter TIII.]

Bnacteoles are present at tire apices of the peclicels, sid'es of the

flona1 Ìrypanthtun, or are quite contiguous with the perianth in all

other genera of the farcily. They exhíbit ti,vo trencLs conoomitantly:

(U a progresoion up the h¡panthiun to a position contiguous l!"ith the

perianth, ana (2)u the acquirír¡g of a tepal-like forn, l¡-ühat ís regarcl'ed'

asthemostunspec1aU.settarra"rrgementisfouncl'in}ry@.o',Â

I¡rr¿qg1lglE_is, In these genera, a single pair of bracteoles are confinecl

regularly (D,r.varl.oiLaphne) or irregulerly (t"uqe1¿glE-as.) to tUo apex of

tho pedÍcel ancl subtend the h¡¡panthiun'

Successive stages i¡l the attachment of a single pair of braoteoles

up the hypa¡rthium towarcls the perianth erre shòvrn nost clea¡ly in

Nenuaron antt Ia,r¡rel-la, I¡1 @, the bracteoles may be attached. at

the base of the lS4panthÍum, where they are bract-lilce and' caclucous

before anthesis liJ<e pecluncules braots, or tovr¡arcls the apex of the

Ì¡rpanthiurn subiacent to the perianth, where they are sepaloid and'

persistent with the peri-anth. Ocoasionally the bases of perianth-

oontiguous bnacteoles are broacily d.ecument on the Ìlypanthium in the

flower bud. ancl vuould appear to íntlicate their concrescence ruith the

tgrpanthiun.

The bract-like structure of the bracteoles is almost conrpJ-eteþ lost

Ln lærurelia. The bracteoleg are a"lmost ind.istinguishable fYon te¡nls
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as the outer pai¡ of perianth parts in stami¡rate fl-orie:rs of both specles

of the genus and. j¡r pistilliferous flolvers of Lar¡relj-a novae-zeIa¡rd.iae.

thejr bracteolar na"ture ís nevertheless revealed. by several character-

istics clescribed. in chapter XII. Sampson (1967) has averued. that there

eppears to be a grad.ation betr,veen rrbractstr anil perianth parts 1n

1ia novae-zeland.i.ae l¡ith transitiono.L structures be ing inserted. on

the r¡receptaclet' external to the períanth segrnents. This trer¡d. is well

tlemonstrated by the bracteoles in the pistilliferous fIoçsers of IB!I9]&
senlp_e¡:r_ilæ¡f¡ tthlch are subjacent to the perianth, of more herbaceous

texture, and. marked.ly mucronate acute at the apices (f.eA).

The occurrence of bracteoles i¡ Daphlranclra. is nore complox, 0n

grourd.s of structure and. usualþ d.ecussate amangement, they are

id.entlfied- as the several outer pairs of herbaceous parts j-r¡ the

perianth (chapter XIV). Thei¡ position + cont5guous r¡ith the perianth,

progressively tepal-ljke forr,r, and. number of ¡nore than one pair are

rogard.ed. as speciali.sed. tlevelopments that have perheps been j¡itiatecl

concomitantl-y with ínflorescence s.ugmentation in this genus.

Relationships of Inflorescence Structr.¡re

It seens establlsheil (cf. Sempson f967) that the basic j¡rflorescence

structtre in the familles of the Moni¡riaceae alJianoe comprises fl rnono-

pod.inl arcis of varying elaboration, with d.ecussate pþllota:ry, terminated.

by a simple d.ichasiurn. îhis form is adherecl to strictly i-n Athero-

Bpern:ataceae and. io s;þgþ., vrhich has snra.Il bracts reser¡bling those of
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sone me¡rlbers of the Atherosperrcataceae (ÐE!þ4qn-¿lrq, !4fq4g44h4e ).

It is also f ound in many members of Monimiâceae, for exaropl-e in

arborea ancl \Tilkiea huege]ie.na. In most Senert of this

family, holvever, there is a noticeable trend. toward.s unequal elimj¡ration

or elaboration of one or other opposite flower Sroups at the nod'es of

the primary inflorescence axis. As a result, the inflorescences often

approach a s¡rnpod.ia.l'F, clustere¿lrt*, or monopod.ial struct¡¡re rvith seem-

Íng1y spirally arranged. flovrers*'r*, Such rnod.ificatj-ons are even none

rnarked. in the ÞÐg4una group in vrhÍch, as 1n Monjmiaceae, the bracts

remai¡r insignificant, c¡rd. are very early caclucous.

Among other Iat¡ralean fa.urilies, the on\r i¡rflorescence c1osel-y

resembling that of thE Atherospermataceae in structure is founcl ín

Gornortegace&e. It also comprises a monopoclial axis bearfug opposite

flov¡ers in d.ecussate aruangement and. terni¡ates in . si,mple d.ichasir¡sì.

At1 nod.es ¿,tre bracteate with small g early oailucous bracts. The pair

of rrbraoteolest' subtend.ilg the flowers ruould- seem to be analogous, if

not honologous, r"¡ith the bracteoles i¡r Dryg4g4Ðhng., One anomalous

featr.¡re is the occasíonalIy terrninal inflorescence.

The inflorescences of Lauraceae d.iffer in bei.:lg cl.ivaricately branched.

or clustered. in the same tray as those in Monisi,xceae. Those in Calycan'r;h-

* Tetrasvnantlra. tropical species of Heùycarip.

o'' WÞ "Pp.
*tt* Egl¡l_e¡lj*,
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aceae are 1ar5e1y single-flowerecl with a nulti-bracteate rhachis.

7. Sexes of Floçuers and. Inflorescences

Vagaries in the sex of the flowers and' inflorescences characterise

the Monjmiaceae alliance' Members of the Atherospermatacea'e are no

exception to this ruIe.

The flor,rers of Ð-eLþ+p+!f?, P-q-rylhq"4, Ey+-Èeqæb!g., ad NemU!ílron

ane regularþ bisexual-. !r fulel:þ, the other genus of the tribe

Iraurelieae, flowers may be either sta¡rin¡.te without vestiges of oarpels,

or pistilliJerous and. flrnctionally unise:mal r¡¡ith an end¡oecir:n con-

prlsing more-or-less entj¡ely steríIe members. Stages of abortion of

the analogues of the outer fertile and.roeciu¡t vlhorls of bisexual

flowers are exhibited. in the pistilliferous flovrers of -L-.*llo-ve=e:UelenÉiget

in which several of the outer stami¡rod.es often retain appeæently f\¡nc-

tional- polIen sAcs, Rerrely clioecious or pol-ygamous, the j:rflores-

cences ther.reel-ves ¿ì.re usually monoecious lrith staminate flowers occupying

te:minal and. basal nodes of the prÍ:aarry ped'uncle ancl any secondary

ped.uncles, and. pistilliferous flotuers the interned'iate nod-es (f ,m, 8).

Stami¡rate floivers pred.ominate ín numbers. I'Ihere pistiJliferous flolrers

occur in the termj¡raI d.ichasiun of the primary pecluncle, they are al¡oost

invariably one or both of the floluers fle"rkirig a central sta¡linate

flov¡er" No explarration has been offered. for this peculinr yet consist-

ent d.isposition of unisexual flovrers.
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The tr¡o genera of the tribe Atherospermateae also have peculiar

fatteùns of sex tl.istribution. Ihe flov¡ers of LaureLioogig are mos t1v

bise:<uaI, but the central flor¿er in the ter¡:inal tlichasiun of the

ínflorescence is often or usUally staminate, Bisexual flov¡ers at

nocles belorv are also occasionally f\rnctionally female lvith partial to

complete abortion of the anthers. The si.:rgle flowered. infforesoences

of AtherosBerma are unise:cual; flowers at ulti-mate b¡ranchlet nod-es are

starninate, and- those bclov¡ are pistilliferous ruith sta^rninocles. This

ârangement reserobles thct in 4Ig-ú-1þ .ani1 I@!,!-i9-cxcept

that hero the position concerns inflorescences on a ster¡ not flowers

j.n an i¡florescence. As both the flor¡ers of l¿r:re1j4 and. þr.¡re1:!sg-s-ié

and. the inflorescences of Atherosoerma occur at the ends of rtbranchletsrr,

the factors governing sex expression míght l¡el1 be the same in each of

these generar

Tbansitions ð-S d.escribed. above between bísoxual and unisoxual

f1owers i:r la.urefiopsis and. in pistilliferous flower s of Lanrrelia novae-

zeLanàigen together u¡ith the presence of staninocles j¡r all pistilliferouB

flowers, j:rd.icates that urrisexuality is a d'erived- cond.ition. It is

probably the result of ind.epend-ent attempts in the family to promote

cross pollination. the polygamous jr¡florescences in lan¡reliopsi.s

appear to represent earIy, even incipient, stages ín the evolution of

unise:q¡al flowers, a feature consistent v¡ith the generally r:nspeoialised-

characteristics of this genus"
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Because flower parts are jlitiated. in acropetal succession (Sanpson

:t96Ð, ít ís easy to und.erstancl lvhy there are no vestiges of carpels í:1

stamj¡ate flowers; they are siJjlply not cut off. Accord.ingly, the

retention of stami¡rod-es successlve to starnens i¡r the staminate flolrers

of lnr:reliopsis may be regard.ed. as transition'.1 to the d-evelopment of

florvers with sta;:rens onIy, as occur in Alhelo¡lgl¡lg- and le!r-g-]is"' The

d.evelo-i¡ment of the atherosperrnataceous pistilliforous flower is more

complex if one assurles th¡"t the; stanj-nal structures (staninodes) are

forned. so that carpels can be ir¡itiated. subsequently, The consequent

sterilisation of staninal parts i¡ this fl-or¡er requires fi:rther physio-

logical steps. Testifying to the more complicated. processes involvecL

in the d.evelopnnent of these flowers is tl:¿ Sncoraplete sl:.P -

pression of apparently functional- starrrens :n le¡qlel-¿€t and- I&rllgl-iop-sis-.

Mony taxa virithin the Monjmiaceae alliance have unisexual flowers,

notably the Moni¡riaceae, Eggg11g, and the !,iæ_t!Llq group. In contrast

to monoecious Atherospermataceae, they are pred.oninantly cLioecious.

Moreover, the pistillate ffor,rers of lVloniniaceae have fost, if they ever

had. them, all vestiges of the staminod.al structures so cha"racteristic of

both biso:n¡aL and. pistilliferous florrers of the Atherospermataceae, ad

to an extent Hortonia. H,o¡!9lia, liike nost genera of the Atherosperm-

ataceae, has unmod.ified. blsexua] flol¡ers.

Bise>mal- flol¡ers occur alnost invariably ín the related. lauralean

farnilies I¿uracea.e, Gonortegaceae, anil Calycanthaceae.
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8. Poll-i::ation

Pollination in the Atherospermataceae is effected' by insectst

evidence for vrhich comes from three sources. Fi-rst, Seuapson (tø67)

recorded. insects, inclucling the blowfly Cel1¿p-Lgæ,rvisiting the flowers

of Ianre lia novae-zel-andiae.

Second., show¡' white flor¡ers occur Í.:r 4thelospeËna ana Þf,nhg*., anil

areas of recl pigmentation are cleveloped. in the flowers of spocies in

most other genera. as tlescribed. in the folloluÍ-ng section. T'Ihether the

red. pigrnentation serves to attract insects is uncerta"in because insects

a¡re not Íl general sensitive to the hj-gher wave-lengths of the spectn:.ut

rvhich includ.e recl. The very pattern of such pignentation on and

acljacent to stanrens suggests, holvever, that it specifically leods

insects to the nectariferous starninal glanôs.. l{oneover, so¡lo red-

color¡red. flowers have been shown to attract bees by virtue of the amount

of ultra-vlolet líght which they reflect (rrligglesworth 196ù. The

blolrfþ Callilt¡gg, which vi-sits the flowers of Lar¡¡elía novae-4þgþ|!,

ís sensitíve to red. light (Sa.rnpson 1.".)'

Thi¡d,, the paired glancls on the stamens are nectariferous ín all

menbers of the faníIy, or at least in those of the tríbe Lar¡relieae.

That these glancls fìrnction to pronote pol]en clistribution by i¡rsects is

obvfous fþon their" form ar¡il onientation to the cti:rection of cLehiscence

of the stamens, aspects of which are d.escribed in chapter Ð(. Sa.urpson

(f.".) ft"" shovnr furthermone that the gland's in IraUfelia novae-øelandiae

secrete sucrose vrith perhe.ps traces of raffinose, a neotar characterístic
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of some ranalean Sroups"

kotandry in all gener¡. nay promote cross fertilisation; but this

can hard.þ be very effective because in those Senera with blsexua"l

f3.owers, flolrers open at tl.ifferent times on one inflorescence vuhile

in generi'. ivith unisexual flowers, flowers of both sexes alvrays occur

in the one tree* or on the one inflorescence. As sa,,rnpson (1.c. ) has

pointed. out, self fertilisation can be expected- to be of much nore .) )

conmon occurrence than cross fertil-isation, unless Some forrn of self-

lnoompatibilit¡z rnechanisn lïere operatinS" It is not knolvn whether such

a mechanism occurs in Atherospermataceo-e.

9. Flor,'rer Pigmentation

The colour of the flolqers j¡ most nembers of the famj-ly is pale Sreent

or v¡hitish green, or slightly yellowish on the u¡rper face of the per-

ianth and the and¡oecium parts (most species of lgp-þgQnErgr one, sometj¡nes

truo species of Ðny-qlod.a:¡Þlg, J,aqlel.ia, Igglg-li!p-q¿8, and' a'pparently

ryegga{gp). The large flor¡ers of the tr¡o remaining genera, A!ll-e-r:o-s'qrna

and 4otylþglg, are generally lrhito.

the consistent ocourrence of a pale marono to purple-red. pignent in

the flot'rers of soÍre species of at least five genera, Atheros erfl]a

Dqryhjl¿¡,n4{-a, Pg¡ra4qÈ'pþ¡ie, þt¡"e Lig, and Ï¡.tu'elíonsís. is a characteristic

featr.¡re of the famíIy. Flov¡ers nra"y be entirely red.d.ish, as in species

* Dioecisn has never been verified. in any genus of the far.rily'
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of Drvaclod.aphne end one of !æ@., or onlY the androeciurn naY be

coloured- as in l¡"urelíopsi-s ^ and. in oart ,fitherosnel:ma and. IrL¡.¡re1ia"

I'@,thered.pigrrentationÍs1arge1yconfined.tothe

staminate flovrers; itt l4rl¿f"f]g it is confi¡ed to the anther valves

l,rhich stand. out conspicuously in otherv¡ise pale green fl"ot,'¡ers.

Bocause of entomophily, ít is 1Jke1y that green colours represent

the unspecialised. cond.ition and. pattcrns of red. pi6rnentation the d.erived.

in atherospernataceous floi,vers, lftite colour rne"y vrel1 be correlatetl

lvith the development of large size i¡ the show¡¡ flowers of At!æLo_sp9lgl4,

ancl Ðqlw_lp-rgr.

10. Flower trlorphologY

Atherospernataceous floi,¡ers d.iffer frorn those i¡r other famil-ies of

the l{onimíacea.e alliance in thejr perigynous þpanthia, choritepalous

i¡,lbricate perianths, a.nd- androecium comprisi-ng in bisexual fl-owers antl

some unisexual forms both stamens and- sta¡.ri¡od.es arranged. respectiveþ

Ín acropetal sequence. These features of flolver structure arc d.iscussed.

Ín more ttetail belov,l. The ontogeny of floroI parts has been record.ed.

in d.etail- in Laurelia novae-zeland.iae by sarrpson (tl6t), but jn no other

species.

tr'lonal þpanthium

Conpelling ovítlence that the cupular to poculi-form \tpanthium in all

genera, of the Atherospermataceae has been formed. by concrescence of the

basal- parts of the perianth and. androecit¡¡n ís f\rnished. by the gross
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form of the natt¡re fruiting hypanthirn in laurel _Dq phgfg, and.sl_s

Þqle-1jÈ-Ê:"t4Ê.98{94i-, as ilescribed' j¡ section J:6" Eames (f961) has

emphesised. that the perigynous receptacles of rnost angiosperns âre

constructed. in this way.

the v¡rious positions occupied. by the perianth ¡¡rd- androecium parrts

on the þpanthiurn in all genera of th: Atherospermatecece also provid.e a

clue to its construction. They are charecteristic of the tt¡o tribes

of the family. In one, comPrislng Atherospernra and. Laurelio¡cis. the

tSryanthirrr,r is shal-l-ovuly cupula4 and. te,oals and. and.roecium parts are

attached. successively d.oli.n its inner face toluard.s the carpcls. In the

other, exenplífiecl by !ryd-qq"phry., LeUfglle, a.nd. Nq-ry, the tepals

and. androecium parts are confiired. to a rather flat or convex rirn well

above the ccrrpels, or attached d.own the outer face of the tgpanthiun"

The type of arrangement in the former tribe is thought to be less

specialÍseô because the parts are less concrescent. The Shal-lower

h¡ryanthium may, in fact., represent a transitional- stage j¡r the evo1ution

of a d.eeply poculiforra þpanthiun v¡ith a confined. and. rvelldefined- rj¡r.

Such an ilterpretation is consistent nith the generally unspecial-ised.

chÊractcristics of the tlvo genera of the .A.therospe::mateae"

Tfhether or not the perianth and. anùroeciun are the sole contributors

to the tgrpanthiwt is not knolvn, The attachment of the carpels and-

nutl-ets to the (lower) síd-es of the þpanthiun chanber, particularly in

the fruit of &ru, the retentíon of clongated starnj¡rodes free from

the tqrpanthir:¡r walJ j¡ both $!!¡er.o¡pqaq1q ond Li!¿p!!gpgþ, and. the frequent
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thickeni¡rg of the ped.icel belorl the bracteole scars in the fruiting

l¡rpanthiurn of Dry¡_dorl+pþn% suggests that eit lea.st sone axía1 tissue has

been j¡rcorporated. in the base of the h¡ryanthitu'

Trend.s from hyporyqy to perigyrS¡ and- even epiryny occur throughout

Iar.:ralean plants. Elser,rhere v¡'ithin the Moniuriaceae aIÌiance, tSrpanthia

ared.eve1oped.consistentIyon1yinthoWgroup"There,however,

more-or-less extensive cohesion e,nd- ¡,dnatioit of perianth pz:rts has led-

to the formation of a velun (Money et a1. f95O), quite unlike anything

found. in the Atherospermataceae . The receptacle in fJor'rers of both

sexes in llonimiâceae, and in [9$!411 and fgvgr.ug, is patelliforn to

rather cupular.

A¡nong other relateò famili-es, the f1ora1 hypanthir¡m of the Calycanth-

aceae bears a striking resemblance to that in the Atherosperrnataceae-

From its sca.rs, it a.ppears to ha,ve been formed. i¡r a simihr I'lay from

coalegcence of bracteoles anù/or perianth pa'rts ("f. Bail-Ion 1869)' In

the I¡.uraceae, a farniþ usually characterised. by small- hyporynous to

slightly perigrnous patelliforn receptacles, thi-n-wall-ed. tSrpanthia also

occur in several genera, These alle apparently d-erived. from perianth

parts (Core Lg55, Lawrence f951.), and- enlarge into a cupule partly or

completely enveloping the druPe.

The rrreceptaolett in Gomortegaceae sholi¡s perhaps as close simil:'rities

to the tSrpanthium of the -A.therosperma.taceae as any, Apparently a

Ì¡ypanthiqn, it is al-so thick vríth a v¡e11-d.efj-ned- ri¡r" It d"iffers,

hovlever, in being ad.nate to the carpels " Such clifferences neecl not be of
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fund.amental taxonomic signi-ficance as trend-s fbom periryr\y to epiryry

are exhibited. in the related- Þ-ipqr-tliie groupr and. are knovnn to occur

also v¡ithin a number of angiosperm farnil-ies, such as Ericaceae, lfiætaceae'

and. Rosaceae.

Arrangernent of Flolver Parts

The perianth of 4llle-f-oe.!gI.ma, Lr;fgdo3gplne-, and Iaule-1-iopsio, and'

their androecium in bisexual flovrers, are arranged. 1n a d.efinite mrmber

of tetramerous t,'hor1s on a d.ecussate p1an, The perianth i¡l each of

these genera is consistently 8-partite in two often slightly d.imorphic

whorls. In Ð.glæhofe-.-algnqt-1gq., the tepals are amangod. in a single

+ tetramerous ivhorl; the and¡oecj-tm is not so consistently quaclri-

partite in anangernent, often comprising 5 sta.nens i:r an outer main

whorl and. tlvo inner vrhorls of + 3-6 st,'r-rij:lod-es oacb.

In Dor-rrphora sassafbas ancl- Ilemla:lon , the aruangemênt of pa:rts is

sti1l cycli-c but varÍes between tetra- and. tri-mery. Excludi::g

bracteoles, Ne¡nqg,lpå has I or 6 tepals in d.ecussately arranged pairs,

usually 6 starnens in one main v,¡horI, and. 'Ç ';i;o r'¡horls of Jtr4 staminocles

each. îhe flol'¡ers of Dor.yphora sassafras are more narked.ly tri-nerous,

cornprising a regularly 6-partite períanth in two obscure lrhorls, usualþ

6 stanens and. 6 stanaen-like staminod.es in consecutive whorls, and.

(+-)B-fZ(-1[) smal]- stami::od.es in one or two inner r¡horls.

fn the renaining tvro genera, lg¿hlenc¡a and Þg¡plig, the nt¡mber of

flLorver parts is l-ess regular and their arran€euÌent often seìr-spiral.
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The nr¡nrber and. d.isposition of the tepals is also d.ifflcult to d'etermine

because of the presence of perianth bracteoles i-n both these genera.

4.s rvell as the single pair of bracteoles j-n all flowers, iryfCffA has(Z-)

l6(:tO) tepals ín stanj¡na'be flor¡ers and (Z')t-A(-12) tepals in pis-

tilliferous flo¡,vers, all in one to three obscure lvhorls. Sjüi1ar1y in

Daphnilnrk,a, the perianth comprises trvo (or ttrree) outer whorls of (4-)

Dç6) bracteoles an¿ ono or tr,¡o inner r¡horls of (+-)6-8(-10) tepals.

Its and.roeciun, of (J-)l+-lGÐ stanens airA (l-)5-10(-13) starninodes,

þ"\/
is arrangeantf,ree to five obscure whorls or a conpressed' spiral. Ï¡1

both these genetla, the androecit¡m parts approach a splral arrangenent

,more closeþ than d.o the tepals which in turn are less strictly

decussate in arrangenent than the outer pairs of bracteolgs"

lhe androecium in the sta¡linate fIo'wers of Atherosperma and. I¿ure1ía

comprises (fO-)fz- + 20 arrd (+-)6-ff (-12)starirens respectively d.istribtrted

in spiral anar¡genent over the patelliform receptacle+ as in genera of

the Monj:.riaceae and. Pe_l¡¡rg!_. In the stani-nate flot'¡ers of LaulglioD.qiÞ-,

both stanens and staminod.es are d.isposed. i¡r suocessive tetraJneroug

r,-rhorls. Itre greatest number of staniinod.es occr¡r in the pistilliferous

florvers of 4lbgr-qepq-fgg and. Igr4rg-liq, nur,rberi-ng 2+-1O(-+O) i:n ttre

former ana (fO-)I2--\?(-q6) in the latter, i:r an irregular nt¡nber of

vrhorls.

In surnnary, a cycl;ic arrangenent of flovuer parts ín tetranerous

whorls is the nost common in the fa^uriIy. It is found. exclusively in

the tr,ro genera Dnrad.od.aphne and I4l]:rçlippgrs which, jn other characters,
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are regariled. as the l-east specialised. in the farnily. A trend. avay fr'.onn

this plan tolvard.s inegularity in number and. spiral arrangen¡nt of parts ¡

is most narked. in Dalhnand.ra and L?]gç_l_¡g. 0nþ rarely d.o the nu¡nber

of tepals and. starnens present in bísexual fl-owers exceed. 8 in species

of these genera. Variation in the number of flower parts is greatest

Ín stani¡rod.es, less in stamens, and- least i-n tepals.

The nr.¡¡nber of carpels present appears to be ur:related to the nt¡r¡ber

and. apangenent of perianth and. and¡oecium parts. It varies fronr (l-)

¡+-8(-10) carpels i¡ several- species of l3n@þ and &ry to up to

,O-hO(-50) in species of AtheroEperrna and ta,-qlglþ, Lilce the etanínodesrcør-

àe ls+{åi'are groatest in nr¡nber j¡r those genera with functionalþ unisexuaL

flowers. That they are spirally amanged. is confirmed' by Sanrpsonrs

(tl6l) observations of carpel ontogerSr in -lg:rgli@.
Although a flower form of a variable number of parts i-n spjral

arrangement is general-ly postulated. as the primitive cond.ition in

angÍosperns (Zinrnerne.nn 1959, lhorne 1963, Hutchinson t964), trre

tetramerous flovrer with rvhorled. parts is regard.ed. as the l-ess specir-I-

ised., j¡rd.eed. basio form in the Atherospermatace&e' Money et a1. (fllO)

have aLready pointetL out that the arrangement of the perianth i¡r al-1

members of the Moniuriaceae alfiance is f\¡nd.a.uTenta1ly ilecussate vrj.th

transitions to cyclic. Moreover, if the and¡oeciu¡r parts in the

atherspermataceous flovrer have d.eveloped. from tepal-Ij}e structures,

and. the tepals in tr¡rn from bractsras appears liJ<eJ-y from evicl'enoe

presented. j¡r the folLowing sections, then the flovuer forroed from these

organõ may be expectetl to extribit a basi-calþ tetramerous cyclic, rather



73

than spiral plaqbecause of the d.ecussate phyllota4r of the athero-

spermatace ous jÌIflore scence.

lhe flovrer wíth an ir::egular nur¡ber of parts cì.isposed. in an apparent

spiral, of the t¡4pe found. in ÞlhlanQl?- and LqUurgLþ, is therefore

regard.ed. as derived, A clue to its d.evelopment rnay be provid-ed. by the

partly or frequentì-y trímerous florvers it O-qæLo-qA and lfe¡nggl-o:q. The

suppressíon of síng1e members in origi-nally tetramerous vrhorls of parts

lvould. give rise to this arrangement. More extensive suppression of

members in successive lvhorls in a multiseriate tetramerous flov'¡er vrould.

l-ead. ulti¡rately to a srrj¡al amangement of parts. The fact that more

than 8 true tepals occasionally occur in the flol¡ers of Laurella and.

Daphnand¡a d.oes not necessar i1y contradict this supposition as processes

of elabc¡ration may accompaqy those of suppression; it has alrea$r been

suggested. (section 6) tfrat the j¡¡florescence of lgl_træII]¡.q is augmented..

As roentioned. above , aII mernbers of the Xloniniaceao al-liance have a

basicc.lly decussate arrangement of flower parts. Even the d.isti¡c-

tively calyptrate and- variably concrescent perianths of most genera in

the Monj¡niaceae and. Silgql¡_I¡a group show traces of a tetramerous p1an.

They are accompanied. by a trend to valvate aestivation. Their starnens,

moreover, a^re more var j-ab1e i¡¡ m.l¡lber, and. parallel the cond.ition in the

Staminate florters of AtherosDerma and. Laurelia Those less specialised.

members of the Moni¡riaceae ivj-th flee tepals, such as EegJcatþ, d.iffer

from both Atherosperrnataceae and. other Monirniaceae in thejr rather

irregular ntunber of parts. Le_r4gs, liJce He_ÈJ_carþ, has ca 10-12 free
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tepals on flowers of both sexes, ancl numerous stamens j¡r staminate

flolvers.

In víev,¡ of its suggested- unspecialised. forn (ltoney et al-. 1.o.),

Hortonia has a. fIol,¡er that is unexpected.Iy irregular in its nunrber of

parts, bearLng little apparent relation to a d.ecussate or tetramerous

plan.Theperia,nth,r,lithimbricateaestivation,resemblesthederived

affangernent j¡r D_eplrr:¡q4g to a rernarkable d.egree i.:e comprising tvro

outer d.ecussate pairs of fleshy tepals (= bracteoles), and- nt¡nerous

(¡S-ZO) petaloid- tetals j¡r several vyhorls. îhe and.roeciurn

comprises 7-9 stamens r,i¡íth or ivithout irurer whorls of stami:rod'eB.

The plan of ttre flolver of L¿ruraceae is fund-amentally d'ifferent in

being + trimerous (Sastri t963)r'u¡Íth often antipetalous starnens'

Stanrinod.es are i¡lconSistent ín occurrence' In Calycanthaceae, the

flolrers are generally multiseriate with series of tepa.ls, sta'mens, and

sta.men-Ii}e staninod.es arrangefl in + spiral succession (cf. Baillon

1869).

The arrangement of flovuer parts ín G-oqo-l!-ggq exhibíts perhaps the

closest sj$il-a¡ities to that jn Atherospermataceae. Accounts of the

plan of the Ëom-oq'!eg.¿ì florver are conflicting. Baillon (1869) i:npLÍes

that it Ís tetramerous a"nd. related. to that of the Monjniaceae alliance¡

ryheroas Storn çnSü suggests that it is tri¡rerous and assocj-cted. with

the cond.ition i¡r Lauraceae. As Stern (1.".) fias pointed- out, the basic

structr:¡al plan of the e-ol]lggþgg flower is rather obscured. by the

variation !n nrrrnbers of floral parts, resulting partþ from rrfÞocluent
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transitions between the members of the perianth e"nd- androeciu'ult?'

In the single oollection v¡ith flowers examj¡red. by ne (Rossovsþ

z:US), the perianth, ir: cornprisjng seven parts in three lvhorls of

Z+2+3rshovrs transitions flom a d,ecussate to trirnerous affangement-

Its androeciun, rûoreover, comprises + I stainens ancl 2-J sta¡ri$od-es

in heteromorphic d-i-, tri, or tetra-merous t¡horls or + sub-spíral

d.isposition. Thís arrangenent of parts is someivhat l-nter¡ned.i,r,te

between the cond.itíons preva.iting in Atherospermataceae and- Ïrauraceae.

The aestivation of the perianth in all three families is i¡ùricate,

Perlanth Structt¡re

The choritepalous perianth of the atherospenirataceous flower is,

ljke that i-n rnany other groups of ivoody ranalean plants, hardJy d.iffer-

entiated. into outer sepaloid. and. imer petaloid. parts, These parts

are varíous1y coloured. (section !), and. of a variably thick petaloi-d.

nature. Iïr specÍ-es of 4lhglo-epgt¡na, D-g5æþgqg' Ha4-o4gplUtç., anil

_tg!qg]-1g!EÀ_s_, the lmer series of tepals rnay d.iffer slíghtly fron the

outer l¡r d-imensions, rnore petaloid. texture, a.nd. sparser hai-ríness, and.

suggests an incípient stage of d-ifferentiation. .A.s has been mentioned'

the perianth structure in Ue!þ¿qrxl¡g, I¡q-u¿-e_]1ê, md Ne¡llll"r_qon is compli-

cated- by the ad.d.ítion of one or more pairs of bra"cteoles.

The size of the perianth, refJ-ecting in turn the size of the flower,

d.iffers betr¡een rather than ¡,¡ithin the geu.era of the family. Being
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lhere are also ôifferences betu¡een the Senera in the textr:re of the

tepals, lvhich, irrespective of tepal síze, is thickest in ¡rye4pÈCplmq

and &n!ql-gn, ancl thi¡nest ín ]ePEr¿llllra and qg$fpþgl€r.

That the períanth has been formed. fron bract stmctr¡res is ind.icated.

ty (f) the gross transitions of herbaceous bracteoles to tepal-like

structures contiguous with the perJ-anth in Þph[+ndrg, I4!r,e-1-T:1, and'

I_e---.r¡itll1,ro5 (Z) ttr" tepal-}5ke bracts and. bracteoles, ancl bract-liko

tepals in fqq{gli_-oÆig, and. (¡) tn" patterns of venation in the bracts

an¿ tepals. The way j-n l¡hich bracteoles ascend. the þ4panthiun wa1I to

a posi-tion subJacent to the perÍanth while assuming a tepal-like form

in Nenuaron and. Laurelia has been d.escribed. j¡ section 6. In DaIlrlr¿rndrg"

moreover, the inner bracteoles closest to the tepals are larger and more

obtuse than the outeq ancL have broad. petaloid- merrgíns transítional irt

form betvueen those of bracteofes and. tepals. The inner pairs of bracts

in the inflorescence of lgypþqÊ are also renarkably sl¡rilar to the

tepals in their texture and venation pa"ttern.

Venation patterns in the bracts and. tepals of 4$lrerpæermg, D-g¡læhcte,

and. laurelia have been studied- by Sarnpson (t167), He has inferred., on

the basis of sjmj-larities ín these patterns, that the tepals in the three

6€nera have been d.erivecl fþom bracts, consistent luith Híepkors (t965arA)

conclusion that the porianths of wood.¡r ranalean plants are bracteoid. in

nature. The venation patterns of the bracts in these genera are leaf-

lil<e and. pi-nnate in arangement, The prescnce of a sj-ngIe mid.-nerve,

as oocurs in Ätherosperrna and-

pri-nit ive cond.i-tion.

DorJæhoJa, is consid.ered. to represent the
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on the assurnption that the most priri}itive type of tepal venation

is that lrhich most clearly resembles the pattern in bracts and. leaves,

the pinnate venation pattern found. ín all- perianth parts of Ð-o-ry?!l-orq

andÞurehgpÞ-þ-isunspecialised..Accord.irrglythep.lrrate-paral}e1

system o1 1 or 5 nain vascular strand.s j¡ the tepals of 4-!helo-sgesm-+t

Dal¡¡rg¡fqJa, anil, to an extent, I4Ufgliar mâY be regard'ed' as d'erived-'

îhe pattern of vene"tion in the thi-ck tepals of Dggd--o(þÈ¡q and llql+t¡9.rg4

ís rLj-fficult to d.iscern and has not been examj¡red. closeþ; it appears

to be transitionnf betveen pinnate and. palnate-paraIleI.

The d.istinctive nature of the variabþ coalesced. peri-anth of

Monjmiaceae ancL thu wrya group has been stressed- above; only the

components of the choritepalous perj-anths of ligEygg{iq and al-lied' genera,

Peunu*q. a.nd. Hortoni¡" bear any resemblance to those in the Atherospernat-

aceae. the veru.rtion pattern in the tepal-s of lIoltg!:La is of the pinnate

type, with obscure nerves. ftt -P--q'4L'lå, 
it api:roaches the pelrnate-

pnra1le1 form.

The perianths of l¿ruraceae, Gomortegaceâ.e, anù ca"lycanthacei''e have

not been stucliecl ín d.etai], but are si.:ai1ar1y choritepalous, anrL, liJre

those j¡r the ÂtherOsl:ermataceae" con¡rise tepals scarcely or not at all

d.ifferentj¿tecl. into outer sepaloicl a.nd- i¡ner petaloid. whorls. lT|e

tepals are pa"r,cicularly thick, herbaceous, ancl obsor:reIy nervecl in

GornorteRa.
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11. iinclroecium

The a.ncì¡oeciu¡¡ in the Atherospermatacea'e, lvith its biglandular

bisporairgia'be valvulnr d-ehiscing s'benens ancl staninodes arlan;ec1 i-:r'r

bisexual flor,¿ers i¡ acropetally successive "'rhorls, 
j-s unljke that of

any other rne¡ber of the llonimiacea.e a-ffi¡.nce. Features of tÌre ontogeny

of i-ts conponent pe"rts have been stuciie c] in d.etail- in fu"urelia novse-

ggls{r- * by Sarirpson (tg67), br-rt not in any other species, The general

characteristics ancl form relationships of the stauens, starnj:lal gland.s,

ancl staminoc'l-es are d.iscussed. belolv.

Starnen Form

The form of the sta.rjrens (and. their d.j¡ection of d.ehiscence)d.iffers

between but hard.ly within the genera, Together with the forni of

staniinaf glanrì-s, it is perhaps the most reliable taxonomic character for

clistinguishing the genera; it is afso characteristic for ti:re tv¡o tribes

r,¡ithin the famíIy.

In several genera, the sta¡lens ¿Te elongated. into slenclerly aristate

(:tgUpiffe) or variously expanclecl (O_qyrlggÈiæ¡ne) tips. In others, they

ere truncateraslenclerly so j-n Alfr-gIgglq.ry ""nd !L#., and. bnoad'Iy

ln Oryþ¡gF-4fg,. V¿r¡i¿tion j-n the forrn of the stamen apex between

species of e genus occurs only in 9-fyg9-t-Ègttr1g anc-L there it is shortest

and. apicula"te in the least specialisecì- species, D teranclríca+.

ft is d-ifficult to d.ecicLe -ruhich of these forms ¿rro unspecialisecl

¿rnd- ¡,thich d.efiVed.. BUt it iS tenmtine to â.ssllme th¡t thp clanÄan
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initia.Ily rouncled.-truncate starnens of the type found. 1¡r Lar.reliopsis

represent the unspecj-al-ised. conclition, because it is ea.sy to visualise

the c,leveJopnent of either a slencLerly aristate or short trunca"te stamen

from them. Tire sta"mens of lqUry.1-ii!.F-aj¡- (*"d P:æþ¡efrifa) ot" quite

rouncl-ed- at the apex lvhen young) anC. becor,re truncate or concr,ve truncate

af'ter clehisccneo '

The anilrer valves are most marked-1y elo-ngate-elliptic ln 4,1Àel_q:-

ffqpg ancL þg-1.þ, anC- ch¡.racteristically circular in D-g.gyfrè-o¡ll r.nd-

to an extent O_g¡rþ_+itr4qg.. lhe clirection of d.ehiscence nlay be latrorse

(!1-qåSlJiHåå, DgyÐÈo.1"Pþ49--Itcrg@r-cg-), tending introrse (-Dolvpþ-org,

-þUrgl¿â, ¡.nc1 Nery+{.q!), tenc-ling extrorse (lgggkgqþItr. spp"), or quite

extrorse (Atþ"_q_ojÆIgg, &lþpg+4.q). La'"trorse dehiscence nay be

regard-ed. as the unspecialised. cond.itionrancl the Sreatest d.eviations fror:r

it the nost derivecl. Evid.ence for this comes fron the ontogeny of the

anthers in both AtherosPerna ancl Dqpþtgp4rg-. In very youn€ç staaens,

the pollen sacs are d.is1'losed. on the lateral faces of the anther, As

the anther matures, both 6rad.ual1y oonverge on the abaxial face'

The anthers thenselves ...re apparently regula.rly bisporangiate, a

feattrre overJooked by Davis Qlee) if she j¡rtended. to include the

Atherospernataceae in her revievl of the enùryologlcal ch¿rracters of

the l\loniniaceae, $ampson (t967) exani:red. the anther structure in

laurelia novoe -zeland.iae ani[, in verif]ring the presence of only two

po11en sacs, concluded. that it t¡¡a.s cl-erived- from a tetrasporangiate

anther, the prevalent cond.ition in angiosperns ancl other urernbers of the
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Ifoniniaceae alliance .

In view of the r,rid.ely he1d. concept (cf. Foster and Gj-fforð' 1959'

Ea.nres f96f) that the stanens of woody ra"nalea-n plants are mod'ified'

rnicrosporopÌgr11s, a.ttention is d.rav¡n to the occaslonal stamens transi-

tion¡.]- i-r: forrn bet'l,ieen tepa.l and. stamen in fl-orvers of both species of

O_roþ"rc (chapter XIII). Sampson (t.c.) also fou'd. that, though bhe

patterns of vascul-arisa-tion in the stanens were parrticularly variablet

somc of then l¡ere characteristic of the pattern in tepals*. Being

d.ifferentiatec-L into filaioent, connoctive, ancl anther, the stanens of

the Atherospermataceae ar'e neverthel-ess consicl-era,bly more ad'vanced' in

thei¡ fornr than those friitå"ay ranalean plants.

¡ilith the exception of the ,:-lilíqgqq Sroup' the stemens i¡ all other

rilembers of the llÍorl¡"1"ssae alliance d-iffer in posscssing apparently

tetrasporangia"te anthers d-ehiscing by slits. The nocl.e of anther

d.ehiscence has been stressecL by Perkins lfele) anr1 others es one of ti:e

pri:rcipal d.ifferences betireen ¡\therospernataceae ancl },tlonÍrniaceae,

Hortonia anCr Peu¡rus incLud.eil. The anthers of the fulionirniaceae, moreover,

exhibit a marketL tend.ency to becon:e sessile on the receptacle; the

valvular stamens of the S-æafilnl group are sj¡riLarly short and- lack the

nroclified-, often prolonged. conr¡ectives that characterise the Athercepermat-

Ë l,iloney et al , (t95o) figr:re the stanens of âEþsr"¡i,çg*3,

l,¡ith e single trace only. The vascularisation of the

otl:er genera of the fernily has not been stud-ied-.

nncL Dephnand-re

stanens i-n
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a,ceae. gther rl-ifferences invofving the 1l:esence or absence of star:linal

gland.s are d-i-scussec-[ be1ow.

Sta¡lens l¡ith v¡.fvul¡,r d.ehiscence are rare in the angiosperms¡ and.

kno'wn cfscl¡here only ín the Berbericl.aceae, Hemamelid.aceac, and several-

Ia.r:ral-ean families. Thei¡ occumence in aII those groups is thought

to bc largely the result of parallel evolution (Hutchins on I)64, Sanpson

1.".). But there can be no cLoubt that the Atherosperuataceae have

affinities lvith the Lauraceae anc1 Gonortegaceae in this character. The

anthers in Lauraceae rre"y be bi- or tetra,-sporangiate'

The stamens of Gor,iortega are ljke those of the litherosperna"tace¡"e

in being apparently bispora.ngíaterbut d-j-ffer in their strilcingly

variabfe form. The outer pair are usually tepc"l--lÍke and- egland.ular

v'¡íth the small poIlen sacs borne tol¡ard. the apex on the ad.axial- face,

in a sjmilnr way as those i:r .Austrobaileva ("f. Ca"nright 1952, Foster

and. Gifford- 1"c. ), The inner sta¡nens are sna1ler, bigland.ular, rnore

clearly d-iJferentiated. into anther ancl filament, ¡.nd. resemble in general

form those of the Atherospernatacea"e, parti:ularly Iairreliopsís "

Stami-nal Glanùs

The pair of stanrina.l gland,s which accompo"rìJ¡ each sta.nen ancÌ sornetjnes

outer staminod.es are constant j¡r form and. position for each genus of the

Atherospermateceee, except to e.n extent Dry_a4o_4q.Dhne., ancl are character-

istic of the tribes. Varying fbon stipitate stanen-Like (¿Lþç_qg_sp_e4qt,

Laurelio'osis ) to plamte wing-like f-Ð"_L".4g$+"., qgÄ)æ.hq_tq), or peltate
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(Dqpit¡ild{q, @}4, NemUiLr-o.Ir-) structures, they are attached- along the

sid.es or abaxial face of the fila¡nent. As poÍntec-l out in chapter il

an¿ section I above, thei¡ v¡.rious noclific¡.tj.ons of form a"nd orientatj-on

¡"re related. to their function as necta::ies"

Differing vie.;¡s on the origin of such gland.s jl lauraleen plants

hr.ve beeir put for';rarcÌ b¡r Eichler'1878, I\4ez 188!, Gl-ück ]_9]9, Engler 1926,

Daumann I93I, Iüoney et al, I95O, Kasapligil 1-95l-, Eanes 1961, anc-L Sanpson

1967. Of these, that interpreti-rrg the gland.s as sterninoc-les t'rhich have

become aggregated- in paj-rs r,vith fertile stamensrend- subsequently trans-

formed. j¡rto nectc.ries (Vtoney et al-, I,c", Eemes f.c.r Sampson 1"".)

s.ppears to be the one rnost applicabl-e to the.il.therosperrnataceae. Ït is

supported. by patterns of st¡.rnen and- gla.ncl vascufarisation: these are

variably ind.epend,ent of each other i¡ otherwise lrfused.'i tissues (tvioney

et al-, 1,c., Eanes I.c., Sampson 1.". ).

Afso consistent wj-th thís interpretation is the stanien-ljke shape

of the gland-s j:r Laurel-J-opsi-s and. A_tlegoqpq_qry!, genera r,¿hich in other

cheracters a¡.e the least specialised. in the fanily. The glancLs are not

particularly oriented. to the position and, d.i:rection of anther dehiscence,

and- seem to be poorly ¡lod.ifiecl ¡,s nectaries, trlrthermore, they are

al¡rost as large and- cylínd.rical ¡.s the young stamen itself at early

stages of sta"nen ontogen¿but e¡e subsequently outstri-pped. j-n d.evelopment"

There has been no convincing explanation as to v,'hy there are pre-

cisely tl,ro gland-s associated. r,¡ith each stanen; one is not attemptecL here'
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On the assunption that they are stani:ral J-n origin, glands with a

starnen-lii<e form anà attach¡nent tol¡arcls the base on the sid.es of the

starninal fila¡nent may be consiclered. to represent the unspecialised.

cond.ition in the family. Gl-a.nd.s combining al-l of these features are

fourrd- in Laureliopsis. Those in Atherosperna are sinilar , d-iffering

onJ.y in their ¡"baxial position on the filaraent.

The most specialised- forms then are the peltate flaps in Ðgpþ4gnq{q

and. Lau¡elia- which are attached. respectively to the abaxial ancl lateral-

ad.axial faces of the filarnent, and. the lanceate-deltate structures in

PqqJpþqLA that are coropressed in the sa.me plane as the filanent. Ihe

form of the basal sub-peltate gland.s :¡t lLq1lqqg]gg and. wing-like glands in

Dr.va..igqspb4g__p!.eagrfd$cg may be visualisecl as representj-ng transitional

stages in the evolution of glancls of the t¡pe found- in LqUrel=ia ancl

D _ory!-h_o_qg re spe c t ive ly .

Paj¡rec1 star¿inal gland-s are of rare ocourrence i¡l other members of

the trfonfuriaceae alliance, being found- only in llgltpqiS,, Ivlo4j¡þ, and'

-7-P-çgqg¡. They are also absent iri the Calycanthaceae. 0n the other

hand., they occur regularly in Inura,ceae a.nd. Gomortegaceae, and. together

with the val-vular d.ehiscence of the sta.nen, provicle cogent evi-d.ence of

rel-ationsbip lvith Atherospermataceae " ilhether or not the gland-s irr

Atherospermataceae and. I¿"Urnceae Ð.re homologous, or have evolved. in

paralleI, has not been satisfactorily establj-shed.. Nevertheless,

accorcli:rg to the observations of Earnes (f ,t. ) ancì. Sruopson (f .".), tho"u

i¡l Lauraceae, ancl Gomortegaceae, appear to represent stamj¡rod.es noclifiecL

j¡r much the same wc"y as j¡r the .A,therospermota.ceae.
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Sta^ninod.es

The several whorls of staminoc-Les that succeed- the st¿rnaens i¡

bisexual flowers or replace them il pistill-iferous flowers are another

clistinctive fea.tt¡re of the anclroecium of the Atherosperlte.taceae. Thej¡

errangement j¡r the fLorvers of the genera has heem d-escribecl in d.etail

in section 10.

The shape of the stanj¡od"es varies from starnen-Ijke or batilliforut

(l+glgr*AdJq partly, Dor:¡plqqa P.P.r lgrgqþg, I¿qtel-iq.pq.ie p,p,, and-

,lþn]-1¿irl."4) to rather oblong, slend.erly d.eltoicr', scale-1ike, or subulate

(¿¡Usæ,g-"gq", D-e!þta!4re., DgqII4"ge P.P., Dryg4gq1-+plt4e-, and. Laureliopsis

p.p. ). TLte flat expanrlecl or scarious apices d.evelopecl more-or-lees

d-istinctly in all genera except D-gry'pègq+. and lffggggelþ4e appear to

represent the anther portion of the functional stanen. Sampson (tl6l)

came to the same conclusion in respect of the stamj-nocles of !ql4-ef.-i-q

novae-ze1¡¡tcliae. In Dglypþ-olg anÖ !ïyaçto4gphng, the respectively long

slend.er attenuate and. short acute stamj¡iocle tips appear to be homologous

v,¡ith the producecl connectives of the f\:nctional' stamens.

Generally isomorphic in other genera, the stanjrtod.es in L}!qrel:ioI[¡j!¡,

lgrypþore, a"rel to an extent Lar¿læ-J-j!ia--q-e!Uelv-i-lg!-s r:ary much in form.

In lgir:|gLjlgp!êj]., sta"rni:rod.es of the outer v¡horl are stamen-liJce whereas

tliose of i¡ner l¡horl-s are scale-Iike. Such an arrangenent afso occurs

in Lqrfæþ_oqa but d.iffers j¡r that the j¡ner staninocles have subulate

apices. The several outer ,'¡horls of staminod.es i¡t Lar:re1ia sempervÍrens

conprise alnost íclentical batillj-forr¡ sta"mi¡rod.esrbut the i.nnernost rvhorl

crov,rni:rg the rim of the hypanthiun is of clensely hairy d.eltate scales.
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ït is ¿ifficult to cÌeterni¡re r,¡hether this cli:,rorphísn represents a

d.erivec'l cond.ition through elaboration or a prinitive state in ''rhich so¡re

staminod.e" ir"..ffty"t been l-ost. It is not unljkely that the inner

st¡¡,rinocles in these three taxa ¡,re honologous. Evid-ence for this coûtes

fron the jr si¡ril-arity of form in l4!lg}-illg1jþ. and. _T,qt]Ie-ljl- e9!ip-e-l-Lj{-e-4€,

o"nt their habit of recurving in &gJg.L-oAê r'vhen fruiting is initiatecl,

in 'uhe s¿Lre r,¡ay that the inner elonga tecl staminocles d.o in Iaurefiopsis

to clisser.rin¡.te nutl-ets. Such honologies rroul-cl suggest that the anclrcc-

ciurr r¡i'ch clilrorphic sta"minocl.es is relatively unspecial-lsecl.

It seens that the inner staninocl-es or thejr honologues are the ones

most likely to have been suppressed. in the cleveloprnent of an r"nclroeciur,l

rvith isorrrorphic sta"rninocles, Thejr d.in¡i¡utíon can i¡r fact be traced.

from l4_rll_g]-.i-_g_p_s_i_Þ., in vrhich they are elongatecl j¡r lieu of -bhe þpanthium

to enclose the nutlets in the fruit, to Qqfylþgtq ancL l¿urelia semirer-

vjJ.eêq, lrhere they ere only vcstigially present on enÌarged- fruiting

hypanthia. Those genera v,rith + isonorphic staminocles all have sinilorly

enlergeCL fruiting hypanthir" to encl-ose the nut1ets.

Occasional transitions fror¡ ful1y f\-rnctional stamens to sta¡rinocLes

v¡íth aborted- anthersrby lvay of partial abortion of one or other of the

poI1en sacs, occur j-n the anclroeciun of nost genera, Such transitional

forms are perrticularly frequent in àg-$æL"Ig_ql!Lqtig"_, and. are repre-

sentecl in Drvac-lod.aphne pternncÌríca by tiraorphic sta"ilens.

Red.uction ancl abortj-on of staminaL glancls occur conconitantly with
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T.eurelio-csis ancl- Dory_p_Lo-ta, and- i:rfrecluent, often solitary, in other

getlera. Thrynever assume the characteristic forl;r of their counterpa.rts

on ful1y f\rnctional- starnens, &s a rule rnerely forming sm:rll, round.etl,

rather ellipsoid-al protuberences on the base of the staninod.e,

As pointecl out in sections J and. 10, sta¡ninocles are lacking i¡ all

other r¡em.bers of the Monj¡riaceae all-iance except the rel-¡"tively unspecÍ-al-

isec-L genera, Ilgrtegi-g and- Eeq¡¡r-q_s_ (ltoney et al. 1950), al.e inconsistently

present in LrLuraceae, ancrr- regularly present j¡l Gonortegaceae ancl Caly-

canthaceae.

12 " Features of I'{icrosporogenesis

Aspects of microsporogenesis have been investiga.tecl briefly irl

Atherosoerna. by sastri (tl6l) ancl in rl-etail- i¡ l,aurelia nov¡,e-zelanùiae

by Sanrpson Qgel). No rl.ata are available for other species of the

family"

Sporogenous ancl ,;ua11 tissue cì.evelopnent i-n L. nova.e-zelanc-Liae vrere

found. to be l-jke that in He¡Uc¿f:þ (Moni-níaceae). The tapettu¡r is

bi-nuclea.te ancL of the secretory type, fn Atliglo_s-L_err:rg, by contrast,

an anoeboí-d tapetum has been recorcled.. There appears to be sj¡rilar

va¡iation í:n tapetun t¡rpes irr L¿ì.u.receae (Sastri 1"c.: Sam¡rson 1.".).

cvtokinesis in Atherosperma is of the successive type (Sastrí 1."" ),

whereas i¡r l,aurelia novae-zeland-i-ae it is si:nul-taneous (Sampsonrpers.

cornn.), Such d.ifferences suggest that these two ¡rocles of cytoki:tesis

nay not have much taxonomic significance, particularly as there is a. far
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greater variety in the noc-Les of rnjcrospore cytokinesis ariong vroocly

rana.le¡"n fanilies than in any other a.ngiospern orcler. Tir H94vga,,ql/-a

g¿$=g (Sar.rpson 1.".) ancL l¿uraceae (Sastri 1,".), it is simultaneous.

In Atherospernataceae, Se,npsonrs observations incr.ic¿te that sinult¡.neous

ccl-1 l¡all- fornation as founcL in -Ï,Ll¡Igli¿r- is-bhe clerived. type"

Though it has been suggestecl that clifferent types of tapetum and.

cytokinesis j¡ laura.lean plants rLo no-b have fì:nclanental taxonornic

signifiance, it tvoulcl be val-ur-ble to shol'J, by i-nvestigation of the

reraai-ning genera of the Atherosperllataceae, ivhether the types occurring

in AtherosÞerlî¡. r,nc-L Le.r.¡relia are characteristic of the two tribes

recognisecl in the fanilY.

Differences in the reportec'l nor]e of cytokinesis in these tvro genera

are particularly intriguing i-n vier,rr- of the likeljhoocL thc"t the po11en

tetracl-s forr.red. j¡l each are of the sane (tetragonal) type, ¡.s concl-rd.ed.

belorv. E¡.rnes (l-g6t) fras reiterated- that tetrahed¡al tetrac-ls usually

result fbon si¡rultaneous d.ivisions of the t¡rpe recorcLed. for laqlg-lig

nova.e-zelancLiae.

lJ. Pollen Grains

The uniforr:ly syncolpate, reticulately sculptured., ned.im-sizecl

atherospernataceous pollen gra"in is vjrtual-Iy unique anong angiosperrns"

{'h e
0n1y the essentj¡rl1y tetragonal- arrangement of åêc te-brad-s ind.icates

relationship wíth the l,Íoninie.ceae, as exenplifiecì. by the coherent tetra-

gonal tctrocls l" Ho1[çc^r#,.
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Variation in Surface Structure

T'he forr,l of the pollen graín is re¡narkably uniforr.r throughout the

fanily. Even the nrore obvious apperent clifferences in rcticul-gte

sculpturing betr,-reen the species of several 8ener8., notably Dqph¡gnclga

ancl !-q.tFg]-þ, Are vague and. d.ifficult to assess.

The genera of the far,rily mirJ,l nevertheless be groupeù in tlto ways

accord-ing to theír pollen characters. In one, Àt$g-Þgqr"! and Qory---

pfrgça, lvith relatively el1ípsoid-a1 po11en and. very finely reti-culate

sculpturingr nay be separa.ted. from the renainiirg genera which heve nore

spheroid.al pol1en and- nore 5rregularly reticul-ate surface sculptwing.

In the other, ÐepbæEqlg, Ðrvaùplglbne-, !gg9}!oÃsj€., and' llemuatgn, r''rith

1-2 relatively irregular anð,/or short colpi transversales, may be clis-

tinguishecl from Alhg¡_qgpglrg, Ðgp'.!h_9-rq, anil þ14le1ia- which are charac-

terised- almost invariably by two relatively regulnr anc-[ long co1pi.

The la"tter grouping is nore liJcely to be the signifi-cant one, ín

vievr of the relationshíps betl¡een the genera according to other nrorpho-

logical cheirtcters, and. r,'loulc'L j¡tply that poorly<lefined' colpi varying

fborn one to ti,-uo per grain, as found i-rr !gurgl-i-9!-q-1Þ, Daphnir443a, and-

bZgg"aqqþp", represent an unspecialised condition for pollen in the

farníly. Though such conclusions eppear to be consistent ¡r¡ith the

hypothesis of l,{oney et a1-. (fg¡O) for the d-eveloprnent of d.icolpate fbor,r

monocolpate poIlen in this and. other lroocLy ranalean groups, it nust be

emphasiseC.-that lloney et al. based- their interpretation on the nericliona"l

not equatorial orientation of the colpi. Rather, the il-1-C.efinecl nature
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of the f\¿rrolrs in I¿rurel-iopsis ancl other genera suggests that athero-

spermataceous polIen could. be d.eriveC' just as easily from an inaperturate

gra.in of the form presently found- ín the related. families Gonortegaceae,

Irauraceae, and. Moni:niaceae.

The írnportance atta.checL here to the forn and size of the colpi rnay,

neverthelessrbe exaggerated because of the extent to lvhich they may be

affected. by acetolysis, îL¡e effect varies from prepa:ratl-on to prepara-

tion. Houever , because many grains remaín i¡rtact after the process,

yet rnay be fractured. along the syncolpus by mere heat d¡ying*, it nray be

that acetolysis d.oes not affect the original colpus size nuch.

Discrepancies in the shapes and. sizes oi' th" colpi between those

d.escribed. here and. those briefly discussec-l anc1 figrred by Money et al.

(1.c.) anc1. Couper (196ob) for the same speeies and genera may also

reflect d.ifferent roethod.s of pollen preparatíon rather than actual

d.ifferences betvueen the po}Ien, Money et aI. (f .".), although they d.id.

not specifically sta.te so, are likely to have mounted. their po1len ¡a.rteriaL

in l-actic acicL,

Orj-entatj,on of the Syncolpus

lloney et aJ. (1,".) have interpretecl. the d.ioolpate furror¿ of the

atherospermataceous poI1en grain as beìng oriented. on a nericlian,

encírcling the grain fbon pole to pole, Accord.ing to this interpretation,

they suggest that the furro¡;'.¡s of atherospermataceous po1len rnay have

d.eveloped. from a single primitive colpus on the clistal fe.ce of the grain,

+ Observe,l in Drfo"dgèÊIþng*p!ee+$]l19g (Scnoaae L816),
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of the kind. founcl in Degeneria and. nagnoliaceous genera, Lerckinþ living

flolrlering naterial, they lvere unable to form any d.efini'ce conclusions.

Sanpson (tl6l), furtherrnore, lras unable to find- a"ny ind.ication of furrolr

orientation.

Xrcltnan (1902, f ,l'TE), on the other hand, iI]ustretes the po1len

of Atherospernû, with the funow orientec-l equa.torialþ. Although ¡cention-

ing the interpretation of Money et aI. (f.".), h" c'loes not d.iscuss his

al-ternative or horv he reached. it. He allud.es, holuever, to relationships

betv¡een raoni¡riaceous pollen and' the cLicol-pate polIen of calycanthaceae

ínvrhich,accor'dingtothetetrad.sof@,theco1piarea1so+

equatonial.

f¡ the present stu{r, observation of the young grains in the tetrad.

about the tj¡re of breakd.own of the po11en mother ceII waIl was only

possible i-n At.herosperna {nosclråtiWuil (SctroO.O.e 32\ß), owi-ng to the rarity

of such stages in collected material of this species and others of

Daptur+glra, Dqr:l¡ph_oqq, and Eqþ|p.ftæ,. It appea,rs that ueiosis in the

anthers occurs at extrenely young flower bud. stagesrand. that the d.evelop-

¡rent of the tetrad. and. subsequent breakclov¡n of the po11en mother cel1

wall tal<es place in a ¡:¡ratter of d.ays. Another obstaclo to observing

the d.evelopment of ftrrovrs arose fro¡n the d.elicacy of the looseþ

coheront tetrad., fron which the j¡clividual pollen grains are freed barely

by the tl-ne the exj-ne has maturec-l enough to shovr signs of incipient

ftrro'ring,
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The arrangenent of the po11en cells in the tetracl is of the

tetragonat (matrna,n f943) or rtsquarerr (trTod.ehouse I%5) type, a rather

unconmon forrrr in d.icotyleclons, but occurring also in Heùv-ca4lþ (ltoni-ni-

aceae) anrJ. apparently Annonaceae (naitey anrL Nast f9+Ð. Sar,rpson (1.c')

confirms thrt in r¡reli¡, novae-zeland.iae most tetro.d.s are tetragonal

in configuration, though some are arranSecl tetraheclrally,

In Atherosperma tetracls , the orientation of the + ellipsoidal pollen

grains is such that the longest axls is in the equatorial plane and- the

shortest in tte polar. In young polIen grains at or just after the

trbreakciownrt of the pollen nother cell rvall but sti1l + hold.ing together

i¡¡ the tetrad., tv,ro thinly-v¡al1ed. ancl obscurely-sculptr¡red. elongate

d.epressions appear ín a longitud.inally eguotorial position on the proxirnal

sid.e of the equator (f.448). trbom the stages examined.rít appea^:rs thet

the two colpi in the mature po1len grain of Alhg¡pepe{üq (and. probabþ

of the other gonera of the faraiþ) d.evelop j¡r these d.epresslons which

themselves elongate to eventualþ encj¡cle the gnain equatorially.

T\uo observatíons by Sanrpson (1.o. ) comoborate índ.ei:end'ent1y the

eguatorial position of the f\nov,¡ in Lau{-el:þ novae-?qlg44iae-. First,

the wid.est parts of the fi:mov¡ (the trvo colpi) were found, to be situated.

at right angles to the polar axis. As the colpi occur on the long

e11ípsoid.al faces of the + oblate pollen grains, they rnust be autonatically

positionecì. along the equator.

Second., the generative cell tvas observec'l to be at the naxi.¡num d.istance

fror: the gerr,rinal furror.¡. ff the generative ceLl is cut off against the
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d.istal or proxinel sid.e of the po1Ien grain, as is usual in angiosperas

(Ia Cor:r f9+9) ancl- reported. for the other laur¡.Iean taxare.6. IIe-qy-cryjlq

(S""npson 1.".) ancl Atsl*!åil-9g. (naitey end. Srrany I9+9), the colpi

rnust be equatorial. Sa.npson (1.".), who supportec'l- the nerid.ional

interpretatíon of Money et al. (1.",), ',ras lecl to postulate th¡.t the

generative cel1 wa.s cut off agaÍnst what represents a raclial ual-l- of the

graín at the tetrad- stage, a situatioir lrhich r'roulil possibly be unique

among angiosperms.

Because tire colpi i¡ atherospermataceous pollen are oriented.

equatorially and. clevelopecL fron germinal areas tolvard.s the proxil:ral

face of the pollen grain, they a"ppear to ha"ve evolved. in a. d.ifferent

way fron those in magnoliaceous genera. the proxireal gerrlinal areas

may Í-nsteacl be honologous with those j¡ Albpr_ql_þ, ancl the /uenonace&e,

ancl the thin proxjna.l l¡¡-Ils i¡r the potlen grains of Drir.Ð¡¿ (ef,, Dailey

and lrlast L9ú),

Relationships

L{oney €t al. (1950) ancl Ercltman (t952) have sunmarisect the palyno-

logical characters of the rather eurylralynous Moni¡.ri¡.ceae alIiance.

Litt1e can be ed-d.cd- fron the present stucþ except that the gra.nular

exine structure mentioned. by them for Tbj¡¡eniaceae, Iionj¡riaceae, alncl

th" Êfpt:rfr.l- group is appa.rently micro-reticul-ate or + scabr:ate

sculpturing in the forner tlro, but a granular intecta"te structure

(Lo-pattern) in the lo.tter.
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Features coiruilon to the pollen of I'{oniniaceae ancl Sig4$4la group are

thei-r ina.pertura"te forrn, riicro-mesh to granular ertexine sculpture, ancr.

ratlrer sm¡.lf síze (d.ianeter ca 15-35 /r-), qui-te d.ifferent from those of

atherospermatace ous po11en.

The pollen of ]lo_{þ_q_fr.þ, is sj¡rilrrly inapertura-Le, of variabÌe size,

and. has an extraorc'Li-narily ribbed. ektexine, conprising a vari-abl-e nu-urber

of coarse seni-helical bancls extencling fron one ttpole¡r to another

(Money et ¡.1. 1.".). It nay be that the exine configurations reported.

f or lle]_1_i+_e_Èig, Mqc-q_ol_o_{_tls, and. Tarnbourissa (wIoney et aI. I,c.) are the

homologues of these bancls.

Itrnong other lauralean groups, there are markecl. similarities between

.A,therosperrnata.ceae and. Calyca"nthaceae in pollen morphology, nota.bly in

the clicolpate germinal a.rcas ancl eguatorial orientation of the fi.¡rrovrs

(cf, Erd.tman 1,c.). In Calycanthaceae, nevertheless, the arrangement

of graiirs j¡ the tetracl is tetrahec-lraf (Ebd-trnan 1.". ), and- the grains,

lacking an cncircl-ing equatorial furrolv, are 1aæger (Ìong.Lt. +5-60 r.*),

ancL exhibit a surface sculpture that appears to be finely perforate

tecta.te, at l-east in Cafvcanthus.

Gomortegaceae ancl- Lauraceae have inaperturate spheroid-a"l po11en ltith

a relatively "granular't to spinuliferous ektexine that bears a generalÌy

closer resenblance to the pollen of the llonimiaceae ancl SiUarq8q Snoup

than to that of the Atherosperr,rataceae (cf. hd.tman f.c," Sastri 1961)"

Pollen graÍls in some la"t¡raceous plauts are sometínes monocolpa.tc,
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1l+. Gynoeci-unr

Ttre young cerpefs of the apocarpous grnoecium j¡r the .Atherospernat-

Íìceae resenrble i¡ externsf foru those in other menbers of the folonini-

a.ceae a.Il-iance and. Calycanthace¡.e, ancl the pistil in the L¡"uraceae.

They conprise a basal ovuliferous section or body r,vith a short to long

style in termj¡ral or elb-ter¡:ine"l position, terni¡ated. by solitary

filarnentous or sor,rewhat mucile"ginous stigmas. Their position and-

orrengenent j¡r the hypanthiu:n has been sumnarised. in section 10. their

ontogerqy has been d-escr ibecL i¡l Ï¿urelia novae-zel-and.iae (Snnrpson 1967),

but in no other species.

Consi-stent d-ifferences betr,¡een the genera i-n gross earpel norphology

occur in the positi-on ancÌ rel¡.tive length of the style ancl the forn of

the stigrnatic parts. rilhereas the styJ-es in nost genera ere + terrninal,

they are la.tera"I in Logypho"q. That this is a d-erived. conclition is

incl-ica.ted- by their changing position fron sub-terminel- to sttb-basal as

the carpel ripens j¡rto a nutlet, as d.escribed, j¡r chapter XfTl. llenua{cn

also has sub-terminal styles l'rhich ¿ì.lre Gven rÍrore retrÌarkable for thei-r

lack of ðevelopment (f.ZC). Reasons for their apparent suppressíon are

j¡¡ferrocl i-n chapter Xf,.

A characteristic fea"tr:re of the atherospermataceous flovser is the

filamentous stjgnnatic cl-uster. Comprising the stigrnatíc filanents fbon

a.11 styles, it may be either. + coherent throughout its lergth, forr:irrg a

slend.er to broacLralmost hemispherical cone (¡+p¡"e¿.!ti-r, DrygÈq4gp¡ng-,

$qeI iê, -I4!.8_e. lio!_q._iÊ, Nemuaron
\.p.p.), or it nay brtnch at the apex in
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a stellate configuration ({t¡-"¡oq*p"+l*, Logy!þgtq, Nemgarq4 P.P. ).

There are occasionel interchanges of these forns within the genera.

TYie stellate cluster may represent the d-erived. cond.ition on the ground.s

that it occuï.s i-ndepenilently il very d-istantly rela.tecl- genera rrhich j¡r

other characters âre aìnong the more specialÍseC' in the family.

The terrni¡al stigmotic part of the carpel is prod.uced. by a. terminal

soficl- ¡reristem a.bove the ca"rpellary cIeft, below I'hich fornis the 1ocu1e,

at 1e¿st in Laurel-ia novae-zeland-iae (Sanpson 1,o,). As such it is not

hornologous with, though perhaps clerived fron, the stigmatic ttcrestrt

region of nany other vloody renafean Sroups, accord.i¡g to Baj-1ey and.

S'wa"rnyts (f95f ) interpretation of the priLaitive carpel, The adaxial-

ríc'Lge on the bod.ies of ripe atherosperrnataceous nutlets may represent

the vestiges of the f\.rsed- rlegasporophyll nargins ancl original stignratic

surface of the primitive ranalean crirpel. Even in lar:raceae, signs

of the cleft of the carpeJ- ancl sonetines stigmaticrrcreststtare

retai¡ed- in the style-stigrao. region (Sanpson 1"". ).

The 1ocule contains a solitary erect anatropous to henitropous

bitegmic ornrle which is attached- to the basal- part of the l-ocule in

all genera. Previous irrvestigators'þ have suggested. that Da'ph4¿rnrlr¿l

* Baill-on 1871, Benthan 1880, Pax 188!, Perkins ancl Gilg 1901, Perkins

1925t A.C.Snith ].gÐ, Pichon 1948, I{utchinson 1964.
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ana Nemuaron are anomalous and- resemble other fanilies in the Moni¡riaceae

aflÍance in having pend-ulous orthotropous ovules- As poilted. out j¡t

chapters XI and. XfV, their contention is incorrect,

The carpel of Atherosperma and tqel_f-A. (l,loney et aI. L95O,

Sampson 1."") is vascularised by single abaxial and- aclaxial strand-s.

The abaxial strancl passes i¡to and. up the style" The ad.axial- or ovular

stranù d.oes not branch j¡r Lar:relia but gives off a supra-onrlar strand- i:¡

Atherosperma. Sampson (t.c.) regard.s the presence of supra-ovular

strancls here as an ancestral cond.i-tion possibly ind.icatilg the forner

occurrence of more than one ovule in the locufe of aLherospermataceous

plants. The vascularisation patterns in the ovules of other genera in

the family have not been stud.ied.,

Externally, the carpels of the .Atherospermataceae may be d-istín-

guished. from those i¡r most other members of the l/lonimiaceae allíance by

their more elongate styles, and variably coherent fil-amentous stigmas.

The concrescence of stigmas ín the sipq'rll4q group (cf' Money et al' 1'" )

appears to be a para1le1 development, the stigmas of most genera of

Monj¡iaceae and. those of Hortonia are short and- broad., ancl invariably

free.

The form and. position of the carpefs in Calycanthaceao resemble

those j¡r Atherospermataceae except for thej-r lack of hairs. Tkre

affinities of those i¡r lauraceae and. Gomortegaceae a.re more d-ifficult to

assess because j-n the former they are solitar¡r and. j¡l the latter connate

i:r an epigrnous flower. The solj-d. glabrous sQrles j¡r these tvro faroilies
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are afmost id-entical jn thej-r external morphologr.

The style-stígma section of the carpels of perha"us all members of

the 1tdonimiaceae all-iance is formed. from a sol-id. ierminal meristem above

the cleft of the carpel as described. above for L_q4relig-!-qÏas:-z-el4ëia9,

It appears to have been derived. i¡r a sj¡ril-ar lva;r in Lauraceae (Sanpson

1,c.).

The orientation of the anatropous ovule provid.es one of the more

marked d.istinctions betl¡een the Ather"ospermataceae and- related. taxa. În

the S]pgry¡a group and. Calycanthaceaerit is erect as in Atherospermtaceae,

whereas i¡r all other members of the Monimiaceae alliance, includ.ing

IlgrlgniA, and. the Lauraceae and. Gomo:rtegaceae, it is pend.ulous. the

ovul-es j-n the sipaqu$q group d.iffer, however, i-n being unitegmic*

accort[.irg to Heilborn (f9]f), and. those in CaLycanthaceae are two i¡rstead-

of one per locuIe. The l-atter d.ifference d.oes not appear to be fund'a-

mental: the persistence of supra-ovular vascular strand.s in the carpels

of various genera of the Monimiaceae alliance (illoney et aI. 1'c., Sarnpson

1.".) suggests that other ovules rïere onoe present in their locules"

15. Foatures of lVlegasporogenesj-s

The nod.es of megasporogenosis in l4UrelÞ and þ|EggiÊ, (Monini-

aceae) revealed. no essential d.ifferences when compared. (Santpson 1967).

* Disputed by Sampson (t967).
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In possessing a monosporic B-nucleate embryo sac of the Polygonum-type

in a crassinucellate ovule (Sampson I,o.), theso genera resemble other

wood.¡r ranalean plants, ínc1ud-ing so¡ne Lauraceae (cf , Sastñ I9$). So

universal is the Polygonr.m-type embryo sac in lvood.y ranalean plants that

it throvus little light on the relationships between the taxal and. it

li-¡ould. be surprising i-f any other t¡rpe wouId. occur j-n the other genera of

the Àtherospermataceae, The Calycanthaceae and. most Lauraceae tliffer

only in having a mu1ticeI1ular archesporíum (Sastri 1,c').

Megasporogenesis Ín the felu other members of the Monj:niaceae

alliance stud.ied. apparently exhibits peculiar d-ivergences. Eru wu"

suggested. by tr/traurit zon (t935) to have an embryo sac of the bisporic

Alllun-tfpe. In SípaIg4g, Heilborn (lglt) reported the unígue d.evelop-

ment fÞom a nrultiple archesporiu¡n of a unj-nucleate embryo sac that coiled.

ancl burst before nuclear clivision, One suspects that his material was

apomictic.

ß. trhriting Ï{ypanthium

Characteristic of the tlonimiaceae aflíance Ís the often bizarre

d.iversity of fþuctification rrhich in turn reflects ad.aptation to various

mod.os of d.ispersal. In most *"otrn"tn#?uJtlra"ious1y carnose, often

brightly coloureclr_and. presr.mably attractjve to animal vectors. In ttre

Atherospermataceae, hov'rever, it comprises a protective lignified. oblong-
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r¡1.ceolate'þ hypanthium encfosing, partly or completely, numbers of plunose

nutlets that are uniquely ad.apted- to d.ispersal by lvj¡1d.. As Sampson (tg6l)

has poínted out, this is not a case of one fruit type giving ri-se to

anotherrbut rather of d.ivergent evolution frorn a basíc form.

Except in lglry9l_íg, the hy¡ranthiun varies between, never withi.:r

the genera. 'frend.s in its developrnent suggest that it has evolved. to

enclose and. protect the long plumose, usually persistent styles o¡ the

nutlets. The envelopment is incomplete in the genera of the tribe

Atherospermateae, and. is assisted. by elon6ation of thinly li6nified. inner

sta.mi-nofles ruhich for¡n a pallisad.e around. the prominently exserted. styles,

In al,l genera of the tribe Laurelj-eae, coalescence of perianth and.

androecíum and. elongation and. lignificatj-on of the t¡y¡lanthiuro waI1 is

conplete to such an extent that the stylesbarely protrucl.e beyond- its rím.

These variations are d.evelopmental and- reflect the d.ifferences in the

structt¡re of the florrerilg hypanthia discussed' in section f0.

Marked. d.ifferences between the genera 1íe j-n the persistence of

perianth and. androecium partsrand. patterns of thiclcening and- aclornment of

the outer h¡ryanthiurn wa1l. Perianth and. androecium are early cad.ucous

in Dg¡gqoqg.d'Ì¡9, anil to an extent io po".YEboIC and- Ira lia novae-zelancliae

but quite persistent in Ðgp¡rlefrdfq and Þgle_låolgis-. '[Thereas they are J

smooth in A!_þs=-qpglerytA, Dqpbpaqqfe, lqye4eqqp-þne-, -L"låeliC--1to-vag---,r-eler¡Èþ9,

and Neq.ug¡lqq, the t¡ypanthir.m v¡alls are strongly ribbed- in Do^q$fLoqa and.

* Cupular in Atherosnerma and. globulose-p¡rriform in Nq4gg¡ig4.
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Lqr4le 1 i_opjjr, and pr om ine nt 1y s c arr e d. in Iqglg._1i.g__s_9gpeg_v_Ag¡ q,

Those h¡4panthir:rn ribs and. p::otu.berant scars are d.ecurrent frorn the

tepals or tepal scars ¿nd- d.eveloped- fbon the lignífied. bases of cad.ucous

tepals and. staminodes respectively. Togei;her urith the rather freguent

occurrence of the outermost bracteoles below the rim on the o¡rter þpan-

thium wal-l in Daphnand¡TL, they are j¡rterpreted. as ind.icating the contribu-

tions ma.cle by perianth and- and.roecium to the fYuitirrg \rpanthiun.

Moreover, the smooth-v¡a1l-ed. hypanthia of qry_qqg_ÈrIbne_ and. I{emUaron are

sometjres obscurely tetragonous, a feature which appea.rs to be relatsd.

to the nt¡nber of perianth segments.

Nutlet tlisseniination is effected. by longitudinal splitt5r:g of the

hypanthiun wall j-nto 1 to l¡ vaLves anå,/or by recurving of the protective

pallisad-e of j¡rrer staminod.es j:r the tribe Atherospermateae. the mod.e

of d.ehiscence and" n¡nber of valves formed. may be correlatod. with or rather

i:rclepend.ent of the number and. arrangement of the perianth-androecíum parts,

as d.escrlbed. i-n chapter Ð(. In vier¡ of the ljkelihood. that the lgrpanthiun

has been forned. fþom such parts, the former cond.ition is regard.ed. as the

less specialised..

The fruiting receptacl-e or lr¡4:anthir¡¡r of other members of the

Moni.:riaceae alliance varies fz.om relatively hard. ond. plate-lÍJ<e to a

variably enlarged. and- sometj¡nes colouredttructure. It bears exposed.

flest5r drupes j:r nost genera of the lVionimiaceae. It is baccate in the

_S_ipq_ri14}e group, as a lg4panthiun enclosing the fruitl-ets.

Anong other reLated. fanil-iesr only the vroo{¡r þpurthia of the

Calycanthaceae are in arLy way similar to those of the Atherospermataceae

($ee also Hutchi¡rson I)6)a, p.3-11).
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Here the resembfance in shape and. scarring betr¡een those of Chi-r:ronanthus

an¿ _I¡gr+.elila je,@e_{_vj{_eqs_ is strikíng. In Lauraceae, thin hy¡ranthia may

or may not enl-arge to almost enclose the soh-tary fleshy d.rupe, as in

gryLt_p_q34y.g. rn Gomortegaceae, the ripetrlr¡panthirrf is thick, f1esk5r,

and- yellolvish, resembling tl:e d.evelopnent in the Þ .iegfUgq 8roup,

preswrably as an ad.aptation to d-ispe::sal bi- ani-rnals.

17 " l{utIet X{orPholory

Despite the similarity of the young carpels in all members of the

Monimiaceae alfiance, marked. d.ivergences of forn d-evelop d.r:ríng fbuíting,

according to d.iffering nod.es of d.ispersal.

In Atherosperrnataceae, the carpel bod.ies rem¡.in small- and- dry-ski-nned-,

thejr styles elongate Nemuaron excepted.), anil they become oovered. Sener-

ally lvith long sillçy, almost plumose hai-rs. Such mod.ificat j-ons are ob-

víously ad.apted. to d.ispersal by t¡ind-, Observations in Dorrrphora sassafba

(chapter XIfi) suggest that the hairs also furction in slovrirlg the fall of

the nutlets, possibly to prevent the nutl-ets being d.arnaged. when they hit

the ground.,

The styles in all Senera except &qUq"-% and. Ð-ogylho-¡lq are termine"l

and. persistent, if rather fragile. The reasons for their persistence

and. length are i::ferred. above and. i-n section 16. Styles are vestigial

in Nemuaron an¿ the nutlets compressed. i-nto a rernarkable hippocrepiforn

configr:ration, the reasons for which ¿rre discussed- in chapter XI. Ïn

DorJp_holarthe styles are sub-basal (chapter XTII), anil usually catlucous

s.
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soon efter tþe nutlets have been shed-, Easily d.etached' styles are an

obvious aclvantage to nutlets falling through tangled. vegetation, because,

if the styles break off when they are caught up, the ru¡t1ets rnay still

reach the grouncl.

Differences iin the pattern of pubescence on the nutlets are charac-

teristj-c of the gerlera. ltre nutlet bod.íes in the Senera DapÞnanêrgt

J€!!gÞ, þqlglí_qlsis, ancl Nemualicn are I uniformly hÍrsute; those i-n

A9heroslerna antl Dryaclod.aphne are unilateralLy glabrous, on the ad.axlal

ancl abaxial faces respectiveþ; those in Doglæþgsq, are entÍreIy

glabrous. Unifornrly haÍry nutlets are rlegarcl.ed. as representi"ng the

unspecialisecl cond ition.

It has been mentionecl in section 16 tfrat the carpels of other

members of the Monímiaceae alliance, antl also of l¿r.æaceae antl Gonorteg-

aceae, ¿iffer fbom those of the Atherospermota.cea;e by becorring va^:liabþ

flesþ or encLosed. in flestly tgryanthia rvhen fruiting; prolongation uf the

st¡fles cloes not occur. The Calycanthaceae, hoi'rever, have nutlets

resembli.ng those of the Àtherospermataceae in thei-r elongate, though +

hair-less styles.

L8" Features of EnrbrYolory

A¡ abund.ant albuminous end.osperm, and a straight embryo çrith erect

or slightly spread.ing cotyled.ons, a^re comrnon to alL taxa of the Monimíaceae

alliance, and- also Gr$orÞe€g, End.osperm is laoking rr entíre1y

absorbed. j¡r Iar¡raceae ancl Calycanthaceae. ri'Ihereas it i-s cellular
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fbom an early stage ín the fer,r genora of the Monimiaceae affiance

studied., includ-ing lggfelit (Mauritzon 1935, Sampson f967), it is

usually nucLear in l¿r¡raceae, and. cellular in Calycanthaceae (Sastri

1961, Davis 1966).

It is of note that Lindfey (f851) used. the character of a soli¿

copious end.osperm to associate Àtherospermataceae and- i\lonjmiaceae with

Iiiyristicaceae, Lard.izabalaceae, Schisand.raceae, ancl Menispermaceae'

Subsequent stud.ies, such as those of Money et aL. (f950)rirave ind'icatecl

that these familj-es are not quite as closely related. to the Ùlonríhiaceae

afliance as Lind.leY believed-.

19. Chromosome Data

Ehrend.orfer et al. (t168) have su¡marised. avaíIable chromosome d.ata,

quoting nr¡mbers of 2n=,,r, for Ðg!þnq4qls .leIe4Èl¡fq and- Laurelia novae-

zela{rd.ijl9rand. 2n= + 82 for Doryphora-qassa-frqs. 
'They use the d'ifference

in base numbers betvreen D:Iypþqfa (x¡=Ë) and DaphÆnëra.-Iglijlgfþ

(X'=ZZ) to justiflr the segregation of the farnily lnto two tribes, one

comprisine 4j!-ç-q.9ËlgIlnA an¿t Delruhera, and- the other þ@þt

Dryad.od.aplq4g?, J!ag].glia, and N9I!]¿9{:9n?, consistent with the original

ci-rcumscripti-on by Pax (1889).

Such a:r assessment, based on counts t.þr 3 species out of 16 anð' 3

genera out of /, seems to be prematr,:re. It is not consistsnt v¿íth the

norphological or ecogeographic affi¡itíes betl¡een the genera. Dorsnchora

is more closeþ rel¿ted. to @!þ ancl Daphnanrlrq than it is to



104

Athgfoqpggqr?rancl its anomalous base ntunber, if normal as reportecl, may

merely refl-ect its rather isolated. position within the tribe Ï¡ar:re1íeae

as d.efi¡ed. here.

In related. taxa, Ehrend.orfer et 41. record. base nt¡nbers of XrJ9,

and Xr=l¡3 for the Monimiaceae, XU--39 for þ-r¿qqst Xr=22 for the Sipa!îuna

groupr xr=l1 for Calycanthaceae, a.ni[ xr=I2 for ],auraceae-. The numbors

for Hortonj-a and Gomortega are not knovm.

Thej¡ pertinent conclusions are that polyploidy has reached- high

levels anil that d.iploid,s and lower polyploid.s have died. out in Athero-

spermataceae, Menj¡¡iaceae, and- the Þ_i_p"r_r¡na group, though not to such an

extent 1n Lauraøeae. These Sroups are rogard.ed. as palaeopolyploid.s,

rerilnants of forr¡erly vre11{.eve1oped. polyploid. complexes'

The authors believe that the variod. and. partly very high cbromosome

numbers poilt to the heterogeneity of the Monjmiaceae s,1., as conven-

ti-onally defÍned.. Citing XD=39 fon PeuJngg (wom 19 + 2O?), X5= ! 41 for

Do-I þç-fe (tyom 20 + 2I?), and Xb= !43 for tgtreqJ|qglI1:l3. (Moniniaceae)

(fþom 2I + 22?)n tfrey postulate a series of tertia:ry base nunbers

X,=I9(2O,2L)22 that most likeIy arose by para1le1 poþploid'y fbont
)

Xr=L2rL| rU+rl!, and. ultimaiely fbom X=6 17 r8.

20. Phytochemical Aspects

The Atherospermataceee are phytochenicalì-y j¡terestíng because of

thei-r essential oils and. aIka.1oid.s.
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Essential- Oils

The oi.ls, l¡hich ímpart the characteristic safrol- or citronella-1ike

odot¡r to many members of the family, are carried- in secretory cells in

the oortex, phloem, and. pith of the stems and- i¡ the leaves (section 2).

the rather persistently a¡omatic v¡ood- of 4!4elo-spS¡ga, DgåIptrqEg, Þllr9lí-a-,

an¿ Lar:rel-itpsis ind.icates the presence of oils ín the second'ary rgrlem as

,we11, though the oil cells may not be morphologi-cally obvious.

1he composi-bion of the oit in three aromatl-c Australj'an species,

Athqroslgllr:lgge-c1:çLlr:u, Ð-glfPho-fe-3¡eretiSg' an¿l D' sqs-qgft-?e has been

Ínvestigated. recently by Petrie (lg]:Z), Scott çt9tZ), Penfold

(tgzl_), and Jones and. Smíth (f92+ arb), and. its respective components

and. properties are su¡ma.rised- und.er each species in the text' it{ajor oils

present includ.e safþol, camphor, d.iilene, dalhellandrine, cineol,

ancl sesquiterpenes, with safbof being often narkecLly prevalent in the

bark. These o1ls occur in other woo$r ranalean Sroups, notably Be:!-I-

s ctuni-e- d.:ia, _C,i:g4gmqtn¡¡¡t, and. Sassafþas and- other genera i¡r lauraceae

(eetrie 1gI2, Hegnauer 1966). Cineol, pinene, and. terpenes are record.ed-

also for the Calycanthaoeae, accord.ing to which the famiþ resembles the

Ranales rather than the Rosales (Hegnauer 196+).

Safbol itself is not kno,lvn in any other members of the foionimiaceae

a11iance, but probably occr,rs in the svreetly aromatic gonoglega. In the

Atherospetmataceae, its occurrence appear's to be ha.phazarcl: it ís

probably absent in generally odourfess Þphnandtg and. D¡'y-?4g1e!h4e,and-

ubiquitousþ present in Atherosperma and. Doryphora, rvhere aB i'n .{9n-iu,gloq,,%.
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which has aromatíc bark but rather od.ourless leaves and. wood., it is

l_argely oonfined. to cortical and. phloern tissue of the stem,

.Llkaloid.s

The alkaloj-d.s of the genera. of the Atherospermataceae have been

the subject of intensive study by I.R.C. Bick and- co-vtorkers, Ihej-:r

c ontribut ions are r e vier,ved- und.er {Lþç" o sI"tr"_-rgÊ_qþg-tl¿q, various spe c ie s

of D+ptfryUÈq, Pgf¡æ-h_ogq_qroJ4qt-&ee S pecies of DffeÈg-dgpþ]ig, anil

Nenuaron vieill-ard.ii. Other information on alkaloid.s has been su¡nmarised.

by Henry çtl+l) and. in Mansk¿(and. Houaes) (r95o, r9il+, ]-?60, 1967, 1968)"

the alkaloid.s so far isolated. faII j:¡to tvro main classes, the

aporphine t¡4pes and. bisbenzylisoquinoLj-ne types, vrhich nay both bo forned.

from a common preoursor. l,{ar¡y variants of these two types exist,

d.iffering in the number and. positions of substituent groups, in stereo-

chemistry, and. j¡r other structuraf featr:res. They have been shown to be

characteristically consistent j¡t some species of the family, as i¡r

DelhnqgJ¡e (chapter XfV), and. have provided. vafuable coruobcrative

evid.ence for species d-istinguished. on othervri-se r¿ther slight morpholog-

ical clifferences.

.trlkaloid.s of the aporphíne t¡4pe appear to occur exclusively as maJo-

alkaloid-s in _þf¡fg-Þ_a and Nesgg^ron, testifying to the close relatÍ.onship

between these genera (chapters XI and. XII). They are also present in

Dorv'ohora sassafras and. constitute the minor afkaloid.s of

Àlkaloid.s of the bi-sbenzylisoquinoline type only occur in Dap-þ¡lu-pd.ng and.
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Dory_p_lr_o¡lq.__q¡pm.atior:.¡,i lhey are also present as nore-or'less major alkaloid.s

in Atheros erma noscha Doflrphora sass and- species of DrIaÈo:

d.apbne (ni*, pers, cott. ) "

In other members of the lvloni¡liaceae all-iance, aporphi-ne al}aloid.s

have been íso1ated. from Eegn'lu¡i. Sonte gonora of the Monirniaceae,

including Hed¿c_+ql{a, Telrqsyei!-nd¡q., and. Ilflf.ieq, have fi:rnished positive

a1ka1oid. tests but thei^r alkal'-id.s have not yet been analysed. in d.etail.

Most of the particular aLkaloid.s found- in the Monjmiaceae alliance a,ro

fouirt'r in no other fa,nily. -&lkaIoid.s of the bisbenzylisoquinoli-ne type

nevortheless occur in trtlenispermaceae, Berberid,aceao, and. Magnoliaceae, and-

both bisbenzylisoquiloli¡re and. aporphj¡re alkaloid.s have been lsolated. fbom

Ar¡rronaceae and Lo.uraceae (Hegnauer 1966). Though alkal-oicls are knon:r

fronr the Calycanthaceae>they conprise the d.ivergent t¡pes oalycanthin

an¿ folicantbin l¡hich apparently replaoe the benz¡rltetrahydroisoquinolÍne

bases generally charaoteristic of the Ranales (Hegnauer 196+).

tr"r.¡rther comparative stuclies of the alkaloid.s in these groups and'

those genera of the l,loni¡liaceae alliance with little knov¡n alkaloid.s are

lÍkely to illuninate the relationships between these taxa.
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v. TAXONOI\ïIC HISTORY, SIATUS, .A,ND A-ELATIOI\trSHIPS

OF TTIE ATTJEROSPER},UIT.A'CEAN

There hr,s been a historic uire.n:i¡iity of opinion that the Atherospermat-

ace¡.e are related. to lauralean plants il generaL and. to the Monjmiaceae

in perrticul-ar. The Atherospermataoeae have in common lvith many or all

l-auralean plants a woo$r habit, a second.ary q¡1en of a fo¡,'¡ 1eve1 of

specialisation, sclereid.s i:r the pericycle of stems and- cortex of

petioles, ethereal oil ce1ls in stems and. leaves, unilacunar nod'es, a

basically cy<'lic arrarìSement of fl-ou¡er partss, a choritepalous periantht

bíg1and-u1ar stamens r'¡lth Valvular d.ehiscence, non-tricolpate or non-

nnonocolpate poI}en, a perigrnous h¡panthir.¡¡r enclosing numerous fbee

uniovulate cerpels, e.nd. anatropous bitegmic cressjlucellate ovules

u-ith an embryo sac of the Polygonu¡n tJrpe.

The present study confj¡ns the position of the Atherospernretaceae

among lauralean taxa as d.efined. by Money et aI. (fg¡O) a¡rd corroborated-

by Cronquist (:.¡957), Hutchi:rson (t959, 1964), and Takhtaian (1959).i"

thei¡ cjrcumscription of the order Lauraleso and. also by Sastrí (tg6l)t

Buch-hej¡r (f96+) and. Thorne (fg68). As is elaborated. belon, the family

has closest affinities l¡ith tho Gomortegacea"eo lVlonirniaceae (iaclud'ing

Hqg!_onþ and Eggmgq), Coly"""nthaceae, and La"r:race¿e, The remaining

Ia1:¡a1ean fanil-ies (Anborellaceae, Austrobaileyaceae, Chloranthaceae,

s T'Iith the exception of carpels, r,lhich are spirally arranged..
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Hernar¡tliaceae, Lactorid.aceaer fþimeniaceae) are related' to the Athero-

spermataceae only through the preced.ing trxa and. are therefore not

d.iscussed..

Robert Brol"¡n (rgr+) fjrst recognised. that the genera of the Athero-

spermataceae constituted- a. d.istinct taxononic group. Two SenerÉ!,

.A.therosper¡ra and- tg-ryI-þ, rrere kno'l¡n at the time, and Brown (f'"')

referrecl to a f\.¡rther two, und.oubted-ly Ð+pl+-+-+!¡g and ¡-o5æhorg, occurring

in the region of Syd-ney. 0n then he baseù a nelr fa.nily, Atherospelmeâe,

d-istinguíshed. fbon uroni.miaceous pla.nts by valvate anthers, ovule oríen-

tation, and. soneti¡;res bíse:cua"l flowers"

The conclusions reached. on the cjrcunscription of the Atherospernat-

eceae i:r the present stucþ are in accord- with Brormts concept' À retic-

ulate rela"tionship bet'u,reen the component Senera is i¡rd-icated. by sj:riL'rri-

ties i¡r va.rj-ous characters. Thus Ne¡Lr¡-e.rgn (New Ca-1ed.onia), vrhich has

affj¡ities rrith Dfyq{q_d-+p}qg. (Nevr Guinea) on one sid.e and lq-r-rre-1-iq (New

Zealand. and. Chil-e) on the other through 1eaf, infforescencer perlanth,

and- androeoitun structr¡re, and presence and- position of bracteoles,

resembles Dor¡phora (.åustralia) in its i¡,1.lorescence buds, aromatic bark'i'¡

and. nocl-ified- nutlets. And- though tr,,'¡o tribes are d.istinguishable, they

are l-j-nl<ecl to a d.egree bY Lar:reliopsis which , while possessing the

critical characters of one (Âtfrerospernateae), approaches the other

(Lar.rrelieae) in the cha¡acters enphasised- at the conclusÍon of chapter VÏI'

* Also l¿rurelia senPervirens.
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Ihe family, consequently, is morphologically closely coherent.

l{hereas Llnd.ley (f83O, f8Ð) snd. l,{eisner (fe4f ) ad.opted. Brovmrs vlerr,

End.licher (1¡W7,1841), Gay (fg¡f or I8i2), and. J.D" Hooker (t853r 1855,:r-8,

F5with Thomson) folIol,¡ed. the earl-ier lea.d- of d.e Jussieu (f8O9, 1822¡) and-

treo.ted. the Atherospernataceae as an irrfrafrunily Sroup l¡ithin the Moni¡ri-

aceae. Tulasne ?s monograph of the l\lonimiaceae in I855t in which the

Atherospernataceae were includ-ed. within the l\ionjmiaceae, set a taxonornic

preced-ent. l\rlasne d.istinguished- the nutlet-bearilg Atherospermataceae

as a tribe frorn the flesl¡y or Crupe-fbuited qig¿]¡'!¡s and- Mo-$i¡r:Le groups.

Itile,ny subsequent rovisers maintai-ned. it accorclíng to Tr¡lasnels ci-:rcun-

scription, either as a suþfa.niIy (Pax 1BB9) or a tribe (C.Uuettet 1857,

A, de Cand.olle 1868, Baj-l1on 1869, Perkins & Gi)-g 1901, and. Perkins I)2J).

Others united. ít l¡i'ch the lfægguna group as a tribe (Bentharc 1880, Hobein

1888)or subfaniþ (Perkíns 18!8, 1925, Perkins & Gilg 19O1, follorved. by

1prn6e I929c t93O, I93L, L932, I95I, Garuatt I93+, It{etcalfe and. Chalk 1950)

of Monjniaoeae characterised. by Valved- anthers and- erect ovulos.

Stud.ies of seconclary rgrlen end. other anatonical featr¡res by Hobeir:

(1.c.), Solereaer (f899), and Gerratt (1,c,) confirmed. a relationship

between the Atherosperna #oupr Siparq4a group, and. Monj¡aiaceae, but at

the sa¡re tjne drel¡ a.ttention to significant d.ifferences i¡ the rays,

i¡rtervascutar pitting, and. occurrence of vrood. parenclSrma.

Money at a1. (fg¡O) subjected the Monj¡¡iaceae to a nore searchj¡g

an¿ broadþåased. investigation. ]J-rlhereas previous revisers had nerely

consid.ered. either flower and. Ðuit characters or anatonical features,
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Money at aI, e:ranjned. both of theeo and. also characteristics of the polIeu.

ÎrÈn thoug#:. conolud.i.:cg that several Sroirps, A¡rborell-3 and -B-l¡nenia,

should. be treated. as d.istinct but al11ed. fa.ni-lies of the Moni-urLaceaer

they stiJ-l naintalnecl- the Atherospornataceae as a subfa¡riJy wíthin the

Monl¡riaceae,

They showed., nÞvertheless, that the Sipg¡¡:¡s graupr although

resenbling tbe Athe¡rospermataceae in a¡rther clehjsse¡¡ser . orrulo' erLeutatio0t

u.r1ti.:erl¿te ray.stnrotræê, a¡¿ üôd¿l aratcæqr, Ðdxjbtt dínergent bend's

of .flora-l..epecl"-1{så,tÍon and. advanoeil fcr¡mTs Rf veeselg aÐd" l¡tæcasoule.r

pifüing-- lhsse featr¡res wql"e inteqpneted.-to r¡pIy a f\¡¡d¿¡¡ental cl'lfTer-'

ence between the two groups, and. in fu:rn that the sLnJ-ltriti,es betn'een

thorn repregented. oonvengeffi.e rather tha¡ eø¡qrûon anoestr¡r. Mon4¡r et al"

therefore also tf,eatett the Sipa+l¡4p.g'oup as a clistiact subfanlþ

(Sipanrnnlcloae ) wlthlrr the Moninl¿ceae.

The naJonlty of recent revj.ewers ha're either ad.opteô ùhe a:rangeoent

¡rro¡roeerL by Money et al. (ûf,l1*ter-,Stol-1 arul Mriôel .1962, BuolùreJ¡ t964t

Rtlffle 1965, Thcorne L968) or ruerel¡r tnclud.ed. ttre genera of Attrerospermat'-

aceae wlthin the Monj.nj-aceae vl-ithout ind.ioation of rar¡k (Uatman 1952,

Iirr,tchlnson 1959, TakhtaJan 1959, Sastrl 1963).

Other as.sess¡nents hr"vs br+en .pu.t fomrard by'Fichon {fgLB) and. Hutohi.r''

son (t964), Piohon, streaslng its r¡arrow :q¡len reysr valvecl anthers,

and. erect ornrl"e, aclvocatecl. the Atherospermataceae as a ctistinat faniþ,

but inoLuded the Siper¡¡qg group fn 1ts ol¡cumse¡iption, G.ood (L96[) and.
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A!r4yShaw(tgøqalsociteltasafamiþinthl.sgenge.Iirtchinson,

on the other hand, not only united. Atherospermataceae eEd' luith thu w1

SrotrP¡buta}soinolr¡tletlthenasasubfa¡rilyoftheMonj.niacaae.His

treatnent co¡rb1¡es the most un¡rstural aspeots of the groupíngs pro¡rosed'

by Benthan (fAæ¡ and. PErx (1889). It :Ls d'iscussecl' Ln more ¿etal1 j'r¡

chapters Vf and. fJ(.

It has alreafir been nentlonect tl¡at the At*rerospermataceae have oLose

affinltles with Gonortegaoeete, Isuraoeae, ad caþcanthaceae as well as rrr(-f'

Monirnlaceae. Suoh relationships have been repeatet$r nenbioneQ bV

ile Jussleu (r8ol), Bo.f-llon (1869, r'869), P* (1889)' Perkins ernd' oilg

(rgof), perkias ltlZù, Rerrrle (rØì), Ganatt (rgr+), Monev st aI' (rg5o)'

Þôtman (1952), Stern (t9r\ L955) t Ea^nes (tl6t), M{ilLerrstol'I ancl Måid'el-

(tg62), SasrrJ. (tl6Ð, aj¡'y shavr (1966)n anð Sa'npson (1967)' I¡r the

Bresent stusr¡ al,l availabLe charaotoristics of these fa¡otlles a¡¡À i¡fYa-

fantþ Sroups bave been oonparect f¡ an effort to nake an êúsess-

nent of the taxoncnio status of the Atherospe:matacea'e' These eharacl -

terlstics have been ôiaousse¿l. í¡ aeteLl in chaptor IV a¡¡cl are sÌ¡mnariseil

:[n table XII,

arSr ctroraoter i¡ e,r\y ono fanf-ly found' to d'1-flfler f}.om tts counterlari;

1n ùlre atherospermataceae haE been exa.ninecl a¡rd tobu]'atecl ruherever pocslblo

for atl these fan1Lles and. Sroups, Forty e5ght varlyfng chsraoters e

groups of characters nere extractecl for conparlson. They are talcen fbom

the habit, seoonilar¡r >gflen, vesture, Ieaf f,orrn antl arrangernent' etomate

tJrpe, noilal vascuLarlsation, infloresconce structure, sêx expresslont
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þpanthiun forn, periarrth ¡tructr-¡re and. arrangement, and¡oeoírrm stnrctwet

anther clelr-isoence, microsporogenegis, po1len grain norpholoryr ârrange-

¡rent of the grnoeolur-r, ornrle nr¡rnber ancl. onlentation, negasporogenesis,

fbuiti-ng rrreceptaoletr struoture, fbuitÍag carpel forn, end'ospern t}ryet

cbromosome nunrben, geographio d.lstribution, a¡rd. habitat"

The results of tho conParison are:

2Ocharaotersareoommonto@anr[jl'therospermataoeaeot¡tofl+1

reoord.eil for both;

1/ characters are conmon to @ and. .Athenospermataceae out of l+5

reoord.ed fon both;

17 cha¡acters are oonmon to Monjmlaoeao ancL Atherospe:mataceae out of lÉ

recæd.ecl for both;

11 ohanaoters are comnon to the Sipa..unA group ancl Âtberospernrataceae out

of Iú record.ecl for both;

26 at:m¡acters are connon to Gonortegaceae ar¡d. Atherospermataceae out of 39

record.ed. for both;

2j charaaüers ¿ìr.e conrnon to Caþcanthaceae a¡¡tL .rl,the¡ospermataceae out of

l¡l recorcled. for both;

19 charaoters are oonmon to Lar¡raceae ancL Àtherospermataceae o.rt of l¡8

reoord.ecl for both.

Because such an anaþsi-s cl.oes not dfsti¡rgu:ish between those sinilari-

tíes resultijng fbom convergenoe ar¡d. those incl.ioatiag corunon anoestry, the

êifferenaes and- clivergences babul-ated have greater taxonomic sJgnlficance

than the resenblances.
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Tt¡e follorving conclusions may be drav¡/'1. Tirst, the Atherospernat-

aceae are d.istí¡rct fbon ug-I:toJlég,, Le,lry-rgg, and- Moni¡niaceae rather than

necessàrily olosely all-íerL to Gonortegâoeae, Calycanthaceae, and

Irauraceae. Second., the Atherospermataceae haverneverthel-eSs, at

l-east as close affinities lfith Gomortegaceae, Cal¡'canthaceae*, and'

Iøuraoeae as they have wíth Monimiaceae and. allíed' taxa. Third', the

Atherospermataceae merit recognition as a family beoause of these

relationships, and. are treated. so here. îhej¡ d.fstjJ¡ctlve featl¡res

(see d.iagnosis, chapter III) are equlvalent to those used' ln the ord'er

Ira.uraLes for sepArating other farciliea such as Gonortegaceao and'

Hefrnand.laeeae fbon IneuraÖeaerand. himeniaoeae fþom Monimiaoeae.

Thej¡ closest affini-ties are vuith Gonrortegaoeae through which

they are relate{ to lauraceae. So close is tbe relationehip to

Gomortegaceae that the problem in f\rtr.¡re rvi1l be l¡hether or not to

unite the two rather than to follol:r the conventional aì-i-gnnciyb of

Atherosper¡rataceae vrith Morrj¡ríaceae .

$ .trlthough Hutohinson (t959, 1961+) allocâtes Ca\rcanthaceae to the

ord.er Rosa]es, recent J¡Éormatlon en polIen grain structure (Uratnan

LSDZ), micro- and megasporogenesis and onbryologr (Sastri 19Ø) anà"

ctremicel oonstituents (Itegnauer 1964) ís oonsistent with mogt assess"-

ments based. on gross norphology that the famiþ is closeþ alli'ed to

I¿uraceae antl Monimiaceae (eax 1889, Penklns and Giþ f901r Perkins

L925, RencLte ]:9.52, Takhtajan 1959, ' Buchhej¡¡ 196+). Baillon

(fS69), j¡cid.entaIl¿ malntaj¡¡ed. it w"ibhÍ:i the Monirniaceae el$j,ance,
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Thea]¡lostporfectlyinter.mecliatepositionofGcr¡ortogooeao

ítself betu¡een Atherospermataceae anL lauraceae has not been realised'

before' In sorne features, such as íts second.ary 4ylen oharacters,

decussate pt¡yI}otaÐr r,'rith opon-vej¡led. leaves, i¡rflorescence structure'

bísporangi.ate anthers, and. atbr¡nj¡¡ous entlosperm, it is almost id'entical

v¡ith the Atherosper¡ne.taceae. rn othersrsuch as its rather aburdant

lrylerr parenct¡1rn.ra, entire leaves, stonrate ffi>e, occasionalþ te::u.rinal

1¡rflorescences, thick tepals, general stamen forn, inaperturate poIIen,

style structure, md pendulous oYules, it resenbles Latj-raceae. It

d.íffors fbom both J¡r j-ts epiSrnous flowerryet shows relationships

beti,¡een both i¡r its transitions fbom decussate to tri¡nerous arrangement

of perianth and. perhaps androecium petrts, The overall d-lfferences

betvüeen Gomortegaceae and Atherospernataceae are such that it seems

i:ratlvisable to un:ite the fa.mil-ies.

Hortonia is raore d.istantly re1ated., d.iffering not only in its

entj¡e leaves, inapertr:rate pollen, anc. pend.ulous ovulesrbut also in

having relativeþ extensive seconclary 4y1en parench¡tma, stellate hairs,

polytepalous perianth, apparently tetraslrorangiate anthers clehisciag

by fissures, and. a fluctifioa"tion conprising drupaceous carpels on a

nore-or-less unenl-arged- receptacle. In alL of these features exce''t

perha.pstheuniquepresenceof>ylemparench¡rrra,itapproachesthe

Monimiaceae.

fn ultimateLy clecid.ing to rotai:l the .atherospernataoeee 8,s a

Eubfa"rnily of the Monímiaceae, lfoney et a1. (f.".) gere lnfluencecl by

the attributes of llortoni¡, vthieh t)re;' bcli-evcd' r¡cre intermed'iate



1r-6

betv¡een the two Sroups. Accord.i::g to thej:r d.efinition, the Monjmi¡eea:

tbecones a relatj.veþ natural family ,. ?... . , : ,. whÍch exhibits d.lverse

trer¡d.s of flora1 and. vegetative mod.ification fbom an ancestral stock of

which Hortonia appears 'co be the least specialised' survivíng represen-

tativet'. MrflLer-Sto1l and. [,lad.el (f .".) oemphasising the comnon occlt?-

rence of abund.ant parench¡rna and. oÍ1 cells iir the v¡ood. of fossil

Ätherospermataceae and HgrJglijqrhave also maintainedL that the d'ivergent

plant forms segregatetl here in the Atherospermataceae anC. Monimiaceae

evolved. from trHortonia-like ancestorsrr. The way in v¡hÍch Hortonia

cøbines features of both Atherospermataceae and. Monj¡riaceae is d'es-

cribed. in chapter ÏV"and. illustrated. j-n table III. Its position as a

lirtl¡ betrveen Atherospermataceae ancl Monir¡iaceae is not d.isputecl.

Nevertheless, it is argued. that the occurrenco of solitary inter-

med.jate forrns betleen tr,vo relatively large and- d.istinct taxa C-oes nr¡r

oonstitute ân a oriori reason for unit i:rg the two. In the sltuatíon

here, moreover! there can be nad.e at l-east as good. a c¿tge fon uniting

the Atherospermataceae ¡¡rith l¿uraceae through Qqggl-Uee, as for j:rco:-

pora.ting it jrr Moni¡ri¡rceae througf, Lgt-ogig. To d.o either would. l-ead

to an urrnatr.¡ra] amangenent. 1o cLo both lvoul-d. lead. ultimately to the

red.uction of the present ord.er l.aurales to the rank of fa.miþ.

îhere remains for consid.eration, albeit brief, the taxonomic

position of the other nembers of the trfonimia"ceae aIli¡"nce examined. here,

Ttrelr characteristics are summarised. in table III, giving the following

fÍgr.res for the affj¡ities between the Moni-niaceae ancl Hor_tg-n:þ, -P-gllgesr



II7

and the Sipg-++-l+ group:

28 characters are comnon to Hqqlin:l& and l,tonirniaceae out of p recorclecl

for both;

5I characters are comnon to Pcl¡¡nqå and. I"'loniniaceae out of l¡l record'ed'

for both;

2t¡ characters are comnon to the S.þæ group and' IÍonimieceae out of

l¡J record.ed for both.

These figures, assessed. in conjunction r'¡ith the nature of the d'iffer-

ences between the ffoninioceae, IIqlo¡U¿, @, and- the S+pqtutlít Sroupt

suggest first, the i¡rclusion of Eq¡-t-olfþ tnd E9!411å in MonÍ¡riaoeae es

nonogeneric subfanilies, and. second., the separation of the Srgqtgqa

group as a d.istinct family nore closely related' to l4oni¡liaceae than to

Atherospermataceae.

It seems, on the basis of available evid.ence, that recogniticn

of ra.ther rrarrov,rly cjrcumscribed. faroilies lvithi¡r the }íoni:liaceae

alliance is necessary in ord.er to avo:idl the serious shortcomings of

lunping sma1l but wid.ely d.ive::gent groups in a ¡'catch-allt¡ fa.niiIy, such

as Moni¡:iace&e s.1,* The lunping of such groups i-nto unv'l1e1d¡r conrplex

faro1-lies, ci wh'¡c)r l.'c,gnoli"aceae s.1. r:nù SlxifbíÌgaceclÙ s' 1' r¡e exe^mp3er"

tcirùs -bo obscure tbc often f\rrvJ.anentel nor¡rhologici'I ¿rrxL evolutiona'ry

d.iffureirces bet:¡een then ,in'1 'bhe proþIems that they pose'

* 0n the basis of varied. and. high ohroaosome nr¡nbers, Ehrendorfer et ¡J'

(fgøg) have recently coue i]ld.epenclently to the conclusion that the

l{oni¡¡liaceae s.1.. are rether heterogeneous and- rnay neerJ. segregation'
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VJ. TB.TBE AT}MROSPERI\{AIEAE

Atherospermateae Pax, Pflzl¡. 312(1889)96r97rtOi p.p. trAtherospermeaett;

Garratt, Tbop.lïooas 19(191+)22 p"p"'tAtherospermeaer¡¡<- Hutchinson,

Gen.Fl. Pl. 1(1964)113 2!22 p,p. I'Atherospermeae¡rí Ehrendorfer,

I(ren¿l, Habeler, & Sauer, Taxon I7G968B\Ê p.p, I'Atherosp@:;neaorr

TYPE GENIIS: Atherosperrna Labil].

Meclitun-sizecL, sornetjmes sh¡rb-Ii1<e trees ca. 0-)5-25ç35) rn high,

rareþ nore, v'¡j-th colurnnar habÍ-t; ttr,:rr)<s solitar¡r or 2 to 3 tn a close

erect group; crovrns sfend.er rather cy1i.:odrica1, aS long as or longer th"n

the bo1es, vrith branches horizontal-ascenling to slightly drooplng; ban:'li-

+ smooth, aromatic; seoondary r:ylem wÍthout yellol'rish hue, the vessel

members solitary, rarely up to 5% í"ra.d.iaI urultiples of 2-J, ca (fOO*)

120-140(-160) per sq" mIf, in transectíon, iru:er tangential iliameter

(26-)IS-55(-S0) p t the fibres I.2-I,6 mm rnaximum length range x (14-)

22-26(-30)¡o out., tangentiaL d.i¿.meter, + thin-wa11ed, exclusively fibre

traoheid.s, or up to Jo/o libriform wood. fibres with septae, with bord.ered-

pits sparse to rather numerous, very snal1 lvith borcters I i¡cd.ístinot, the

multiseriate rays (O,t-)O.3-0.7(-0,9) *n high x 2-,1¡ ce11s wide, markedlr'

heterooellular, nith procumbent co1ls 5-5O þLin tangential d'ía,meter,

aoioular crXrst:L1s app::iently absent, oí1 ce1ls absent, the parenclSruna

apparently absent; haj¡rs on lov¡er face of Leaf blacles centrífixed-rvuíth

unequal armsq



r.t9

Monoeoious or polyganous; j-nflo::escen.ces d.enscly sord.id- greyÍsh

síJJcy strigose; flower-subtend.i-ng bracts or bractooles ovate-c¡rorbif<''-'n'

relatively largor j enclosing matu:e flower bud-; þrrpanthlurn of bÍselcual

and. pistílliferous fIoç,'e::s rather shallovrly cyathifcrn, the rim ooncave,

sloping into and. hard.ly d.ifferentiated. fYom shallorv hypanthiu.r¡ charn'ocr;

perianth of Öpen flowers cyathiforr,r; starnens trunoa.te at the apext thr

filaments relatively slend.er, c?. as lc:g as or longer than the anthers,

the stamína1 gland.s starnen-Iike, stipitate, attached. tolva:¡d.s the base of

the fjLa¡nents; staninod-es in bisexr.al and- pistilliferous fLolvers d.ístri-

buted. extensively on rin ínsicte hypanthir:m chanber, the inner lvhorls

persistent and. markeclþ olongated. closely around. gynoeclun colr-¡nn ín {brriË¡

style coh:¡rn exserted prominentf' (¡-)+-6(-7) nn boyond hypanthÌum ri-m jn

fÞuit; d-issemj¡ration of ripe nutlets effected' by reflexing of sta¡rinod'es

sr-¡rround.ir¡g ð¡noecíum column'h.

êenera, Geographic Distribution, and- Ecolory

The tribe Atherospermateae comprises two genera, åthqlpeæ-ry, 'which-

is confined" to mour¡tainous south-eastern Australia and' Tasmania, ¡'ncl

I+zgre_]¡t_opq_Ls_, lrhioh ís confi¡red. to southern chile and. vrestern Patagonla

(rnap 1). Both occur in essentialþ temperate rainforestrwhere they are

often associated. lvith species of the subsections Antarcticae ar¡¿ Sgq{i-:

* In I¿ureliopsis, a*rsis'bed. hl' LongiturLinal splitting of fbuiting

t5rpanthiun.
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nartitae of ryp!þqteåqs-, as d.efined by van Steenis çtlfi).

The d.lsjunct geogrophíc d.istribution of the tribe Ís l¡rteresting in

that it exclud.es Nevu Zeal-and., and. prrrallels the present d.istribution of

several other temperate rainforest t:rxa, such as the genera filc.rlphig

(cf.eilg 1925, Hutchinson 1959, tuiberger 1960, and. Go¿ley 1960) an¿

tq + iq (cf. Bemy J938, Hutchinson 1967)oand several closely related.

aecid.uous species of Jlgjllolqfllå, &-.!-1¡rÉ!!o-' N'--q4!-q¡-cliqê, and. {. et4}Aij,

(cf, D¡ Rietz L96O, Flening in Gressiff 1963). The d.ístribution of

Ðrj+¿qs and. of the acunj¡ately capsuled. species of Eup-þre¿-ia (d.u Ai"tz

19h8, f96O) is of a sonewhat simj-lar pattern. It should. be pointed. out,

however, that none of these plants occur consistently sícle by sid.e l'¡ith "bhs

genera of the Atherosper.mateae in eíther Chile or Australía.

Notes on the Characters of the tribe Atherospermateae

The srûalL size of cell n¡embers is the most characteristic feature

of the second.arSr 4¡1on. It is exemplified. by the fbequent nanov¡ vesselS'

(taUte 1), which hlghlj€ht the trend. in the fanily from few and. v¿icle

vessels ín tropica.l-latitucle fcrrns to mar¡y and. narrovr vessels in temperata'

latitucle forms d.escribed. in chapte.rs fV,2 and. fX. It is also evid.ent

* In the sénse of Dandy (r%3)o A.c.Smith (1:gp), ancl Hutchi:¡son (tg6+),

all of whom exclud.e the Nevs Zeafand. fo::ms and. place then i¡¡ the genus

Pseud.olvi¡rtera. Ehrend.orfer et al. QgeA) have al.so dravrn attontion to

significant d.ifferences between Ðg$y:!_ in South America and lriqE sect,

Tasmannia- i:: eastern Australia anil New Guinea.
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ín the shorter fibres and. snal1 size of the procurnbent ray cells j'n

roultÍserj-ate rays that are, as a result, Often shorter anô nanor'ver than

those in the Larrelieae. The multiseriate rays ál both genera of the

tribe are also rather more heterocellular than in most genera of the

Iraurelleae. The snal1 size of cell members seems to be correfated' wíth

the relatively cool tenperate enrrironment in vuhich the genera of the

Atherospernateae oocur.

The structr.¡re of the flolvering þpanthir:¡r and. its d.j-fferences from

that in the Laurelleae have been su¡nnariseci ín chapter fV.10" The

clescriptions of the ?rreceptacles'1 of varíous genera in the fa.nily given

by l\4oney et a1, (fg¡O) are rather mislead.Íng in this respect.

The fertile stanens are unique in the fa,nily i:r cornprísi-ng slend'er

t:runcate anthers, relativeþ long filanents, and. stamen-llke staninal

glanils attached. to the base of the filanent. Though Ðe!þnepd¡.a has

truncate anthers, j-ts staminal gland.s are thick peltate flaps attaohed'

abaxially tor¡ard.s the apox of the short thíck filament. Ig]@EÞ,

lvith narrower truncate anthers, shorter fil-aments, and. ovater less stamen-

ljke sta,mina.l gland.s tha.n t!3gto_qge¡mg, is the oloser to the Lar:relieae

j¡¡ star¡en morphologr. ft also approaches the Laurelieae in other charac-

ters, l¡hich are lísted. in chapter VII.

The form of the sta¡rj¡¡¿rl gland.s is partioularly interesti.ng l¡sofan

as thejr consistentþ stamen-like shaperanð basal attach¡nent on the fila-

nrentrmay ind.icate a lack of nodjfication in theír evolution (chapter IV.ll').

The varied. shapes and. clisposition of their honologues Ín the Laurolieae
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make' such a conclusion almost inevitable'

Neitherpollennorphologynorornrleplaoentationappearstosheclmuch

light on the relatíonships betvreen the tribes. By and. largerthe pollen

of ïaurelio.osis is rathor more lile that of B1gÈqplÐc "rd ]ÞPM4gÊq,

while there are rosemblances betweon that of 4lhgrysigrgg and' Dgrlæhora

in forrn but not size. These cha.racters are discussed' i:r more d'etail i¡t

chapter fv.Il"

The cheracteristic d.ifferences in the forrn of the fin¡itíng t¡ypgnthiurn

between the Atherospermateae and- Laurelieae have been outlined in chapter

ïV.L6. The Ìg4panthir:¡a in the Senus Alher-q.Þ-Uerxcq, though thinly 1-ignified''

remains cupular l¡¡ith an unribbed' neck and hord'ly contracted' rj¡' It rnay be

oxpecteô from this that the contribution of the perianth-androecium to the

the
ôevelopment of :l*-s þpanthir¡¡r Ís slight'

so1e1y by the reflexing of the st¡r1e-sr:rrouncl-i¡g staminoaos.

In!egl9]Lw.p-aé,thethj¡lylignified.h¡rpanthir:rnelongatesalitt]-e

and. becomes ribbed. ancl contrqcted. toward.s the rj¡r. The ribs, bein6 the

lignifled. èecurrent bases of the persistent tepals, suggest that the oon-

tribution of the porianth-androecium to the fbuiting krypanthi¡n is consid--

erably greater than in Ailre-¿o¡peqry. In this respect, t!:e lSpanthiun

approaches the forn in the I¿¿t¡relieae (seo chapter VIT)"

ItqtLet d.issemjnation ís effeoted. by the reflexing of the staminocles sur-

round.Ílg the styles, together wj-th a splitti:rg of the wood'y h¡4panthiun vrall'

Îú-rtl-et d.issemination is effecterl'
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Taxonomic Notes

Suprageneric groupings wíthin the Atherospernrataceae were fi¡st

suggestetl by Bentham (reeo), He separated. 4l]'49resr9l!ra and' LorvlLt-o-{e

fbom Da , lqUf-g¿ig, and Nernq-!ì{o-4. Pax (1889) ad'oPted' this

grouping a.nd. used- the na'mes ltr'therosperrneaes ' and' Lar:relleae for then

respectively. Hutchinson (fg6+) and Ehrend.orfer et aI' (f964) nuv"

sj¡ce majntai:recl the Atherospermateae as comprising 4'therospe{pa and'

Dorlrphora,
#ræ

This concept of the Atherospermateao is emend'ed' here ' lqf¡æþggg

isexolud.etl.and'referred.totheLaure]-ieaeforreasonsexplaineclinthe

treatroent of that tribe; and a hitherto unrecognised' genus' Þuleli'opq'iLt

is l¡rclud.ed.. IjagLqhglEaÊ. is far more closely relatod' to Athergqgeq4q

thanto6rSrotherSenusinthefa,rrily;bothhaveincommonsuchfeature¡

as very narrovù and. frequent seconclary rçy1em vessels, two-arned' leaf haix!s''

stanren-ljke stamÈrraI glands, and. enlarged. u€nified' staminod.es in the

fbuit ing trYPanthiuro .

* Other authors, such as d.e Jussieu (fAZ4), Tulasne (:IBS1), BaiJIon ('l'8'e9)t

Bentha¡n (f e6o,), Hobei,.r (f888), F.ld.Bai-1ey (19O1rL9D), and' Solered'er

(1ggg) trave used. the tribe na¡,ie Atherospermeae for the fa'ily

Atherospermataceae rhen' t'reati:rg that group as a tribe of the

Monimiaceae
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Key to the .Genera of the tribe Atherospernatoae

la¡ ]¡¡floresoence th¡psu]i-forg; fÞuitÍng t¡ypanthium qrceolate-

oupular, with a short (6-)8-ritbed neck, and persistent períanth;

Leaf blad.es concolourous, uith margins finely serraterand- midribs

planate to prominent on upper faaei flov'¡ers mostly bisexual,

sometj$res sta^uiinate; ar¿Toecj-rzr' i:l stn^nj.nate e.nd, pistíl}ifô3oug

flJol¡ers partly sterilerlvith + l¡ outer stamens; stigrnatic oolumn

VII. Lar:reliopsiq Schodd.eoonioal . . Þ !....................... o.....

lb" Infloresconce single-flowered; fbuiting ÏrypanthiW cupular,

without neck, and. perianth early cad.ucous; leaf bfad.es +

glaucous on lower face, lcith margj¡ls entire to sparingLy tootheÇ

and. nid.ribs d.eeply i^urpressed. on upper face; flowers unisexual;

arrd¡oeciun ín sta¡rj-nate flovrers ful1y fertilerwith (10-)12': + 2O

sta^nensrancl in pistillfferous flol¡ers sterile; stigmatic colunn

stellately bnanched. at the d,pgx . .,. ; s . ., VIII, At-LqqsÞle¡fua Labill'
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VII. LAIIIì.ELI0PSÏS Schod-d-e r gen.nov,

Lar:relia auctt. fnon Juss. ] : R.Phi1. , Bot,Zeit. 15(1857)4o1 p'p'i

l(1880)U9rr1+5 p.p.i F.Phil. , cat Pl.vasc'chil' (rggr')265 p'p";

Hobeij3, Bot"Jb. 10(1888)7l,,71 P.P.i Pax, Pfl.ztu' 3,2(1889)102

p.p.i Perk. & Gi1g, Pflzr" 4(flOf)76 p'P'; anonüru', Çard''

Chron, 3 ;6(1904)¿*OO p.p.; Dusén, i'fiss.ergeb'Schwed"Süd-po1ar-

e:çed . 3J(19o8)h p.p.?; Stapf, Curtis Bot'l\h'g' tl>Qgog)

t,8279 p.p.; Perl<. , Pflzr, t+9(1]1lr).i4ß P"P.! anor\yln., Gard-en

79O9fù218, f.p.p. ; Skottsberg, Kungl.Sv.Vet.AkacL" Hand'-l'"

56(r9ßDJ et seq. p.p,; Perk, Gattung.lvlonim. (tgz5)tz,I3'5L

p.p,i Garratt. TropolíIee¡f5 19Q%+)20 et seq. P.P'i BerryrBot'

Gaz, 96(I%il751 et seg.' f.1 p.p.; Berry, Geol'Soc'Amer"spec"

pap, 12(1%8)5,t6r23,34 et seq. , 75 et seq,, f .2 p.p.i Metcarfe

& Chalk, Anat.Dicot, z(rlfo)fr39 et seq. p.p.?; Moneyo

Baíley & Sv,ramy, J..Arn.Arbor. 3t(J:95oþBr et seg- P.P.i Core,

Plant laxon, (]g¡f)ng p.p-; Cocka¡me, Veg.N'ZeaI' ed"Jt

(fg¡e)+¡ p.p.! \fitñoz-Pizaf:ro, Sínops,fl.ChíI . (jgfg)]55 p.p.;

God.ley, Þoc.P.py.Soc.Lond.. B1152(196O)lþg t)t63 p.p'; Skottsberg,

lbid.. l+5O p.p.¡ Oberdorfer, Pflzsoziof .Stud'.Chi1e (f960)80 et

seq. p.p,; Buchhei-n jrl ft{elchíor, Sy11ab,Pflzfm. ed'. l2r2(L961')i>L

p.p.i Hutchinson, Gen,F1,Pl, 1(196+)J.tZ rl2o P'?,
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ccntrifjxed. hai¡s with one arm 1-l¡ x length of the other, I-J-layered-

tgrpocLernls present on upper face*, oÍ1 celLs confíned- to rnesophyll**'

fnflorescence bud.s hard.ly compressed ovoicl, shortly stípi-tate before

oxpansion; mature j:rflorescences compactly ttSrrsuliform, with J-11

flowers, polygarnous rarely bi.sexual; accessory axillary flor¡ers absent;

bracts med.ir:m-sizecl, ovate cJ¡mbiform, sub-tepaloid-, 3-5 nn long x 3-5 l.-l'

broad., strigose abaxially rvith often broad.ly glabrate margins, gLabrous

ad.arci-a11y, caclucous usually before anthesis; bracteoles present, +

subtend.ing f1ora1 receptacles or þpanthia, similar to bracts ín shape,

síze, and. pubescencer and concurrently cailucous'

Flowers staminate or + bisexual; perianth tetramerousr comprising

B oblong, obtuse, penninerved. tepals , l-lrLGS) rnm long x f-Z(4) mn broad',

in 2 + equal Irhorls; androecium in staminate ff olvers of stamens and

staminocles, tetramerous, 2-J-seríal'e, the outer whorl(s) cornprising

4 or 4 + 2 stamens, lå-Z(-ZÐ mm lons , +åmm broad . å - f mm thick,

r'rith ovate to ovoid. stipitate staminal gLand-s, and round'ed'-truncate to

sunicen-trrrncate latrorselydehisci¡g ¿nthers, the i¡ner whorl(s) com-

p:rising I or 8, isomorphic, stamen-ljke staminoaes (flo-)tå - a+f -2) ^
'l , r r---1

long x ä - + mn broad-, with red.uced or vestigial starni¡ra] glands;

androeciurt j¡ bisexral flol¡ers of stamens and. stamilotles, tetraroerous,

(+-)¡-6-reriate, the outer whorl(r) comprislng 4 or /a + 2 starnens of the

Same form as j¡t staminate fl-orvers, the ínner lhorfs unequal-, the outer-

* Hobein (raae).

+* Hobein (1888), Money et a1. (t95o).
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most oomprising (+2 or [) stanen-ljke staminod-es of the same form as

in staminate flowers, the innermost whorls of (8 or) 12 or 16 + egland'u-

lar scale-like stanino¿Le s, þ,;-IS mrn long " ? - 1 mm broad.; pol]en grains

spheroid.al to etltpsoidal, suboblate to obl-ate , T8 (2L')zl-lt('lz) ru' *

1ong. l,t. QA-)n-14þ, the colpi transversales of irre¡;ular length,

(tZ-)tl-24 þIong, sometjmes only one (we11) cleveloped-, the interstitia]-

equatorial d.epressions relatively e,xtensive though sometjmes obscure,

the grain walls I^2þ thíok, the sr.:rfaoe sculpture with lurnina ci-rcular

to irregular in outlÍ-ne, (å-) t I(-2)þ fon*; grnoecium lacking i-n

; ¡¿,rûLL\

stami¡ate florvers, comprising in pistifrffi"'?fowers (B-)9-P(-15)

oarpels erith terminal styles and. conioaf-subulate, sometj¡nes branohed'

stigmatíc column; ovufe elIÍpsoid.-globose, anatropous on basal plaoenta'

Fr.,itÍ,,g lr¡iaanthium oylindrical- or uroeolate-cupular, (+-)¡-g o*

long x J+-6 m¡n thick, (6-)8-ribbed. from tepaliilocugenoes, sparingly

haired., d.ehiscing ínto 3-4 subequal valves; perianth and- and.roecium

persistent, the scale-Ijke staminod-es elongated., lignifiod-, 1igu1ate,

surrounding the promj-nently oxsertod. st¡rIe column; nutlets uniforrnly

sif]q¡ hirsute, the bod.ies ovoid.-conica1, the styles terrninal, fíliform'

The name T¿n¡re_Þop9jþ_ allud.es to the superficial resemblanoe in

habit, l-eaf, anct j-nfl-orescence form to the genus t"urqlia, which occurs

in the salne SeograPhic region-
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Species, Geographic Distribution, and' Ecologrr

Thegenus!q!¡qe-1.iqpqÀs_ismonotypic,and'coirfined.tosouthernChile

and north-rrúestern patagonÌa, often j¡r mountains, betlveen ca J6o and- 47oS

(maps 2J).

ft occurs in pri.':rrary tenrperate raii:forest, where the single species,

I/, pþ4jpqi:'L?-, associated- generally with ileinmannia trichos erma

ia cord.ifolia and- Nothofaeus d.ombe.yi.j-s a prominent, of,ten

d.ominant, element of the forest vegetation'

Nod.ataongerminationorre8onerationhavebeenrecorded"

Detail_s of phenology âre given under Þrqq-+-ipgs.àq ph+l-i:ppfgEq,

Notes on Generic Characters

Thecharac.beristicfeaturesof-@-itsrather1arge

c¡rmbiform bracts and- bracteoles with tepal'1jke r,rargi:rs, its pred'oniIrLntly

bisexual flor,rers, its penni-:rerved- tepals, its truncate stamens v¡ith

stanen-lil<e stamj¡al glanùs, and. its scafe-fike staminodes that elongate

to suryound. the promínently exserted. style colurirn in the fruit - have

not been recognised. as such before. Various aspects of the morphologi-caI

peculiarities are consid-ered befol¡.

Tllie narror,r seconclary r4ylern vesselsand- eentrifixed. leaf hairs are uni-

que il the family, 4!þ-arlo-sge-trp excepted. Resenrbling Atherosperr¡la i:rr

these features, Laurelio'osis has neverthel-ess slightly larger, less

fbequent vessels, and- longer haj¡s in which the arrns are more equal'

other characteristics of its second.ary >cylern are sumtrlarised- in chapter vÏ.
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Atherosperma and ¿oÐ-æ-tlo-q-C. fnstead, the i¡rflorescence as a whoLe

expand.s slovrJ-y and. graclually, while the bracts, seerningly irrespective

of thej¡ apparent function, fall off'

The d-istal ped.uncle bracts ancl bractoolos also closely resernble the

perian-bh parts j¡ their broad.ly glabrate tepaloid- margins; and' the

tepals thensel-ves are more bract-like j¡ structt¡re and venation than their

counterparts in other Senera of the family' The siSnificauce of this is

d.iscussed. in chaPter fV.10.

The fl-o,¿ers have generally been d.escribed. as unisexual- in the

l-iterature (R.Philippi 1857, Perkins ):gIIt !,IuÅ'oz-Pizarto L)J9)ror

inferred. to be il1 d.escriptions of the genus lt-.¡Lqr&. which cover the

species l,-pþ-+l-Ðp-ie]ìg' Onlv Stapf (tlOl) a'nd Monev et a1' (1950) norlu

mentioned. the bisenrality of fl-ovre::s and then j¡r a vtây that emphasised

trends to unisexuality. In the series of specin.ens examj:red' d.r-lríng

the present study, bi-sexual flowers appear to be the rule rather than {he

exceptíon; only terrni-naIly central flolrers are often unisexual- (stamil-

ate ).

It has been nentioned- in chapter fV"/ that the staurinate flor¡er of

LaurelÍopsis appears to represent a stage in the development of staninate

flowers of the tYpe found- j¡l Atherosperma and. lqqfÐig- Its androeciurn

conprises both stamens and. staminod.es confi-ned- to the margins of the

receÞtac1e in the sarÌie tïa.y as on the h¡pr-rnthiun oû bisexuaL flo';'¡ers: the

centre of its receptaclei moreover, is hispid- as ín the L¡rpanthium of

bisexual ffotvers, ffne androecium in the staninate flor¡ers of Athero-
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sj¿grlng and. Lq¡ryg]:þ-, is fu1Iy fertife' anil the stamens are distributed-

uniformly over the surface of the receptacle']

Thecharacteristicfenturesofthefi.uitingtSrpanthiumarereviewed.

in chapter vI " The oontribution of the lignified' decr'¡rrent perianth

parts, and. elongated. lignífíecÌ inner staminodes to the structure, is shown

more cle¡rly in L-q'l!qg1-fq-pEi¡- than j¡ any other Senus of the family'

"Affi-nities

hevious revisers, R. philippi (r85ù, perkins (lg11), Looser (L91ù,

and_ Hutchinson (tl6+),have not d.istinguished- the genus from Laure-f:þ'

perkins and. Gilg (ffOf) even incfud.ed- it in their circumscription of

lrar.¡relía s ervi-rens as is j-nd-icated- by their reference to bisoxual

flolvers.

Laure SAS neverthefess, has much closer affinities with

Atheroslerma'asexemplified-bythecharaoteristicsofthetribe

Atherospermateae. Yet the oharacters distinguishing Laglg-1r9ps't¡-'

notably the slightly larger, less frequent second.arSr >5r1em vossels,

tlryrsulíf orm inf lore s ce nc er o arrly cailuc " us brac t s, pred'om j-nantly b is ext' "'1

flowers and incomplete transitions to unisexual flovrers, shorter stanens'

po1len form, and- re]atively rrrceolate, ribbed. fbuiting hypanthium that

splits to assist d.issemination of the nutlets, approach those of the

J¿Lurefieae and. li:llc the Atherospermateae with that tribe' This rela-

tionship, together l'¡ith the assessment of its critical oharacters as the

least speci-alise¿ in the fanrily (chapters IV, XVI, table IV), lead' to the

conofusion that

family,

Ïr¿LUfe Iiopsis is the rnost primitive living genus in the
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1. .T,aureliopsis pþi-]iJLign¿ (Looser)Schod'd'e' comb'nov'

Laureilia Ìhafil*ia4g Looser; Rev'Asoc'Chil-'Quim'y Farm' 2f(L91+)9
:-----+- -

f nom,nov.pro Laurelia serrata R.Phil-. non Bort.]; Mtinoz-

píøaxro, Sinops.fl,ohil. (lgSg)Þf r2)ttt, f .IJ6i gberdorfer,

pflzsoziol.Stud-.Chil-e (fgeO)gO et seq. , f .29 p.p.'hi Dansereau

in Gressitt, pacif.Basin Biogeogr. (l:9Ø)295 ['in errore pro

IraUrelia sempervi-re ? ].

Laurefia sorrata R.Phi1., Bot.Zeit. f5G857)4Of fnon Bert. I829]t

F,Phil., Cat.Pl.Vasc.chiL. (faef )265; iHoleín, Bot'Jb'

10(1888)71 pro sytt. It¡gglige---E"mpgrylf:-eg!¿q]; Perk' , Pfl-zt'

t+g!9fl)U6¡ Skottsborg, Kungl,Sv.Vet..Akad'.Hare¿I. 56(1916)17

et seq, , 277 "Jg9ï-9.1i3 s915.at-q dert'et Phil'tt; Perk'o Gattung'

Monj¡r. (illz5)1]r5:-; I,ooser, Rev.Asoc'Chif 'Qujm' y Farm'

2r(r%+)9; Berry, Bo1u.Gaz. 96(r915)lf+¡ Berrv, Geol'soc'Amer'

tr E.J.God.1ey (persocorrtrïl¡), who has harl fielcl experience wj-th tho specíes,

is of the opinion that the large tree on the far left i:r f.29 oould- be

Ie¡qplip¿q i r_:¡}'i ritp iryÞ.
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spec.pep. P(f%8)75, Illoney, tsailey & Swn'r¡r, J'Arn'Arbor'

]f,Q95o)189r39O; Schnithüsen in Schmithüsen, Klap.r, & Schwabe'

Borueer Geo6r"Abh. 17Q95Ðf "J2 p.p"; cockayne, Veg'N"ZeaI' ed'1,

Qlfa)Utl,t++3 îi1¿Lurelia serrata Bert.et Phil" tr; v.Bauer,

Bonner Geogr,Abh " 2¡!958)t4t Godley, Proc'Roy'Soc'Lond" B,

r52(rg6o)t 6l,t 6+.

TfpE: Fhilippi (s.n or 659), Vald.ivi:r" I'incolis Vauvan¡r and'

rVulg,Vauvan¡r 
- 

isowpos in I(, I,DTJ, US (photograph).

IreLurelia sertP f. Þgtlgtq (n,Ptr:-r. )notein, Bot. Jb, 10(18S8)71.

I¿rrre l-ia sempervirens auctt. inon (nuiz & Pav.)n-rf .]: A.Dc., kod'.

:f6,2(1868)6lS v.v.; f3,errit., cat.P1.vasc.chi1' (ra8r)265 p'p'

pro syn. Iøueliae serratae R.,Phil. non Bert" et t.-gryr'14'Lic-€];

Pax, PfIz¡¡. 3r2(fBB9)1oJ p.p.i Perk. & GiJg, Pf1,zr' t+(lgot)7 t

p.p.i Hutchi-nson, Gen.F1.P1. L(L96+)L2O p.p.?

Laurel- ia aronati-ca auctt 
" fnon Poir, ]: anorÐrn., Gard.Chron'

3J6(I9o+)¿roo, f .IJ2; Schenk, Deutrche Tiefsee Exped"

2rr(rgo1)tz7t i anors¡n, , Garden 79l]9r5)zt9rt* -; Garratt, lrop

,,'Ioods 3g\%ùf! et seq" P'P.i Schi-r:rper & v" Faber, Pflzgeogr'

"¿ 3,2(r9t5)683 p.p,t

Lar.¡¡elia serrata auct. fnon Bert.]: Stapf, Curtis Bot"Mag"

y5Qlo9)t.8279.

rk The branchlet is figured fron the und'ersid-e'
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The folloivilg illustrations referred- to as I i-a serrata Bert. in

Inilex Lond-inensis have not been seen but are 1i'--e1y to refer to this

species: Castillo & Dey, Jeogr.Vej.Rio Valôivia ed.2rl(1;g19)fit

Skottsberg, Kungl,Sv.Vet.Akad.Hand.l. S6(:rg1:6)t.T.I"2; thurston, Brit. &

Foreign Trees & Shrubs Corrul¡¡'ll (l-gtO)t.Zt-

Figtrres ,2, 23, \$;

Diagnosis

See d.escription of genus"

Detailed. Description

Med.is¡n-sized to tall trees (lO-)f¡-3o(45) m high; bofe ca 2O-JO e-

or ¡1ore d.iarneter breast height, sonetir¡es branched. fro¡n the base 'with

2-3 trurirs, + unbuttressed., sometimes coppicing; crorTn narrovrly to

broad.ly cyli-ndrlca1-, "" + - f, x rcn¡th of bo1e, rarely shorter, vrith

branches horizontal to slightly drooping, Bark ca 5 nrm thick* when ù'ry-,

outer surface rather snooth, or finely striate or sca1y, pale grey or

slightly broírnish, j¡rsid-e drying d.arker brown." tr'üood. pale greyish crealr,

grovrth rings fa.J-ntly d.efined. or obscuz'e, Bra"nchlet stens relatively

closely branohed., the ulti¡ra.te l¡-6(-8) i.r:ternodes (i-)t'lL(-5) cn long x

24G+) nn thick, usually niarked.ly te'!-:cgonous v¡íth angles d.iscernibly

flanged. on younger internod.es, smooth, drying pale fawn-grey to olive-gro;'

or grey-brotm, rq¡e1y d.arker, coarsely pale sord-id. grey or stramineous to

d.ark bro'ym curly hispid-strigose, the haÍrs dense and. wid.espread over

* Muñoz-pízarco (tgSg),
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ulti¡rrate l-Z(--S) internoaes, belo"r becoming sparse on sten faces subiacent

to petioles and remai-ni-ng d.ense on ad-jacetlt faces, eventually cad'ucous,

the leaf and. bfanchlet nod-es slightly more compressetl, never swollen;

shad-ed. and. sapling branchlet stens l¡íth ultj¡nat'e )¡-6 internod-es

Q)z-e ci;i 1ong, thicker, the angles irore 1:rorninently ftanged., the haj¡s

finer, nore strigosc, sparser, sonetjmes confined- to shoots or ultj¡late

1-2 internod.es. Vegetative buds narrolvly obcord'iforrn-conJ-cal, subsessíIe,

the envelopinS paifl of bract-hke leaves clensely sord-id- stranrineous

strigose, r,d-th nore-or-less erect, glabrousrmUgronate apices, expand'ing

ruhen buds ca. !-B mr 1ong. petioJes relatively broad., (¡-)+-g(-11) rur

long x É-z!¿(-l) m¡n thick, planate hard"ly i-urpressed- on upper face, drxring

grey-brolvn, rarely blacki-sh, usually persistently hispid- on upper face,

sparsely strigose to usually glabrescent on lovler, Leaf blad'es narowly

elliptic to el1iptic., rarely ovate to obovate, (Zå-)+-A(-!!) cmlong x

(lLlz4LQ.Ð cn broað., usually + equa1]y narrorred- at each end into

variously cuneate bases, and. narroutly obtuse, rareì-y broad-1y obtuse or

acute apices; nrargins serrate to serrulate, slightly to r'rarked'1y

recurved.; texture ti:in1y to quite coriaceous, the upper face rather

smooth or ljned. v¡ith faintly proninulous to faintly impressed' nerves that

anastoreose obscurely to';'rard-s the bl-ad-e nrargin; color;r r+ dry leaves

greyish oIíve to bron'nísh; nervation on upper face as d-escribed', vrith

nidrib planate, sonetirres prorninent, on lolver r"¡ith mid'rib thickly prominent'

ana 6-tf (-12) nain nerves and- thejr a-nastonoses obscure, hard.ly nòre. anc--

someti¡nes less prominent than on upper face; glalrescent, the stramineous
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strigose hairs confined. to base of midrib on upper face, rarely extend-in6

ontobtad-e,noreextensiveonlowerface,persistinga}ongtlrenidrib;

]eafb].ad-esonslnd-ec]-ancì.saplingbra,nchletsnoreovateorbroad-Iy

€,l1iptic , (21¿-)e.-ro(-rr) cr.r ><($-)Z-S(-6)crn broad-' rvith nore deeplv

serrate anô flattcr nrargins, thinly coriaceous to chartaceo-t.rs, nerves ar:i

vein reticuLu¡,r ncre proninent or impressed on both faces, d'arker brol'lnj-5h"

olive l,rhen d.ry, rlore spa.rsely haired'' Barlc, 't'Iood'' stems' and' leaves

strongly, persistently,and- pungently aromatic,l¡itlr a c}ove- or citronel]a'.

Iike oclor-ur'k.

Inflorescence bud-s hard-ly corûpressed- ovoid-, initially sub-sessile

luhen 1-2 rnr,.r long, tlre envelopinS pair of brac-bs ovate, sha'11o-vu1y cynrbifornr'

d.ensely sord.id- g:'eyish to brorvnish stri-gose, eventually l-l+("-ç) mm long'

v,¡ith shor-bly recurving mucronate apices; bud.s subsequently elongating

through the ilevelopment of a short thick stipe (= base inte::node of

ped_rrncle of mat,re infftorescence) up to 2-1 rm long below the bracts r¡hi:l:

diverge gradually to all-olv expansion of the ultirnate inflorescence axes

and_ flov¡er bud-s. IÍature infLoresecrlzos d.ecurved., borne at ultimate

1-h(-6) Iea.f nod.es e.rnong leaves, cor.rpqctly thyrsuliforr,r, t-ÉÇZ) crn long'

densely sord.id. pale grey-stramineous to grey-bror,rn hispíd'-strigose,

bearing J-l-l flolrers, polygamous i¡ith bisexual and- ste"ninate flor'rers,

* The odour is fecal. .on'rorilirr6- to Looser (lgl+), or foetid-, accord'ing

to Stapf (rlol) and- Ntui',oz-Pízn "o 
(t959).
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sometjlnes entírely + bisexualrthe terr,ri¡a.1ly central flol¡er often staninatc

antl- invariably opening first, other flo'*ers bisexual, infrgquently func-

tionstly .istitJcte. polraary peduircles f! ->+-*f-1) cra long, the base

internod_e I-1iL rn thick, railrer broad_]y @r,rt¡ressed-, the d.j-sta"I j¡rternod-es

slightlv slend-erer nore tetrÐ,gonous, coi--rsely pale grey-stranineous

hispid--strigose, or the terninal inl;ernod.e nore finely and- sprrsely

strigose , L-3.aod.ed., the subternlnal nod,es bearing solitery opposÍte

flovers, rarely sjr1ple d,ichasia on seconclary pedr-rncles at ba'sal nod'es;

bracts slightly d-irnorphic, the base nocLe bracts herbaoeous, deeply ova"te

cyrnbiforrn ,3-5 nn long x 3-5 r¡rt broad, iuith broad-ly obtuse rnucronulate

&pices and pronineirtly carinate abaxial rrrid-ribs" d-ensely sord-id- grey I

strigose abaxially, glabrous adaxially, the d.istal nod.e bracts sub-tepaloicl-,

shalloirrly ovete cymbiforra, of simila.r size, clensaly sord-id. grey strigose

abaxia.lty, vri-th margins broad.ly glabrate a"ncl- tepaloid-, glr-brous ad-axial]y,

usually ca"clucous in earty bud., some-bines persisting at terräj¡ral nod'es

rLuring flowering; second-ary peduncles rare , c"" * cn long; ped.icels short.,

+ thick, (:¿-)Il(-L) nm long x | - * mm thick often lohgest in terninally

centraf fl-ol,iers, sometj¡les almost suppresseô, + terete, d-ensely sord'id-

greyísh sitþ strigose; bracteol-es nsually subtend.ing terminall-y central

and. subterninal solitary flowers, regularly absent from later¡rl flo"vers of

si-np1e d-ichasia, sub-tepaloid, íd-entical r,vith d-istal ped-uncle nod-e bracts

in forr¡ and- si-ze, coircurrently cad.ucous. ûfa"ture fl-or,t'er bud-s el-l-ipsoid- -i.""'

ovoid-, 3-t+ rûtt :'ong x2-J mnt ',:llicl:n d-ensely sord.id- pale grey strigose, the

bracteoles va"lvete, + completely enclosing young bud-s



r19

Openstan.rirra"tef].oltersofmed.iumsize.Receptaclepatellifornr,

1 rirrn long x 1å-r,,r.r broad., denscly sord.id- straminoous-*rey si1þ strigose

outsi-d-erinsid-enÍìr8íÞbroacllyglabrous'anclcentrepilose'Perianth

greenishyellol',r'krcyathiformr2-seriateorappe€ì'rinsluniseríate;tepals

B, oblong obtuse, 34+(-5) nm lbng x I-2 nm broad., + herbaceousrt'vith

broad.ly glabrate, fir;ibriately erod.edrínvolute petaloid' margijlsrancl thick

abaxial costae, penninervecl, d.ensely strigose.hjrsute on costae abaxially,

glabrous ad.axial1y, the i.rrner tepals son:etimes shorter and narrol'¡er than

the outer, Androecir¡: red.d-ishtÉ , of 2-3 tetramerous luhorls confj¡red'

tow¡.rd.s receptacle margin, the outer v¡horl corirprising /¡ or \- + 2 stanens'

the inner whorfs t¡ or B staminod.es; stamens incr:rvirg-erect, ti-z(-z[)

mr,i lon¿; x L - forn broad x J I n'r thic*, gla.brous; fifaments slender,

slightly coinpresse d, î - 1å o- long >< t | *" thick; staminal gland's +

bi]-ateralJ-ycornpresseil,ovatetoovoid.orsub-spheroid.al,shortlystipi-

ta.te, (å-)*-r mr.r lons " 
(å -)+ - Ç ^ Arood., a.ttached- to basal marsíns of ,

and often cornplane,te r,¡ith filarnent; anthers cylin¿ricaf , f-f{ rnrn long x

+ - ? mr-r thi-ck. r,;ith rouncled' trunca'te (pre anthesis) to suirken truncate
')
(post anthesis) apices, a'd- latrorsely-d.ehiscingrnarrowly elliptic valves;

starrrinod.es + isor¡orphic, erect to recurving, slenderly clavate, stanen-

like, (rÐ+- 1¿-(-2) nu.i long x !, - i mm thick, glabrous' the outer

staminod.es vuith red.uced- ovate to ovoid-, shortly stipitate sta¡rinaf gland's,

G-)+e4 lun long x # rnm thick' the inner stamj¡rocles often shorter than

the outer, ,,rith staninal gland.s recluced- as obtuse obovate-oblong vestiges '

'r Stapf and- flgtrre in Curtis Bot l4ag' lJ519o9)t'8279'
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or absent. Carpels lacking,

Open bisexual (or f\¡nctionally fenale) floriers, of ned-ium-large size.

flypanthir:m broadly oupular, tt-Zt mm long x(t|.)Z-l run thick, pubescent

outsid-e and. insid.e a.s in staninete flowers; ri¡r unàifferentíated-, the

perianth and. and.roeciurr inserted. successj-vely d.ot;m concave margin of

hypanthium chamber. Perianth colour, forr,r, ancL arra.ngenent as in

staminate flo,,rers, appearirg Z(-5)-seri-ate; tepals as in sta'ni¡ate

flor,vers, averaging largero 3)lL-+L(-¡) t- lons x (l-)tL-z(-¡) * broad,

slightly d.imorphic, the outer tepals rirore bract-like, brond-er, iríth nezrl¡

entire margÍnsrnore obscurely nerved., nrraiå'årr"uly pubescent abaxially than

the inner. .A::droeciurn red.d.ish*, usur-l1y pnrtly fertile, of (+-)S-6

tetramerous l¡horfs, the outer whorl comprisilg 4 or 4 + 2 stanens, the

inner ivhorls d.imorphic sta"uinod.es; stamens of the samo forn as in stamin-

ate florfers, longer , the filar,rents 1-$ mm 1on8, the anthers sometimes

smaller and. more rounc-[ed obtuse, rarely completely aborted-, entirely

glabrous; outer staminod.es 4(t2 or L), stamen-Iike, of the same forn and-

d.j¡nensions as in staninate flolvers, glabrous; inner staminod.es (8 or) fZ

or 16- orect, scale-Iíke, shingle-I1ke, or plate-1ìke, fIat, with fjmbriate,

obtuse opicesrand. sc¡"rious margi:"rs, glabrous, the outermost oblong, 1-1f mn

_2long x j - t mm broad-, r,vith some-,ftat thickened- apices, eglanduhr or some-

times bea.ring vestigial staninel- 61and.s, the irurernost ovo.tedeltate,
_c
*-f n* long x j rnt broad., raore markecÌIy fj¡:ibriate scarious nt the arpex

and- margin, eglanåu1ar, all elongating after anthesis, the imer more than

{' Figure in cr.rtis Bot l.{ag. ry5\9o9)t.8279
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the outer. Gynoeofu¡n of (A-)g-tz(-15) carpels; styles exserted to near

apíces of stamens in a slender finely hispid, column; stigmatic colurnn I
coherent, sIend.erly, often crrrllng conical subulate, sometimes branched.¡

å-f(-iå) mm long, exserted. beyond. apices of stamens to near apex of

peri-anth,

Ripe infbuctescences borne at ulti¡rate 2-\(-6) feaf nodes usualJ-y

among leavee on branchlets, $-2 cn long, persistentþ sord.id. str¿ì^nineous-

grey strágose, vrith nost tgilanthia maturíng per i-nfructescence. ki.nary

pedunclos f-f{ cm long x Llz rnr, thiok, of the sa¡ne forrn as j¡r ir¡flores-

cence, sometimes rûore sparingly pubesoent, the baso internode fbequently

glabrescent; pedlcei.s 2-1+(-5) nm long " 1 - 1 mn thick, of the saüIe forn

and. pubescence as Ín inflorescence, sl-lghtly longer and. thicl<er, hard.ly

expand.ed. und.er hypanthir-rm. Fruiting Ì¡ypanthium cylindrical- or urceolatr-
l_

tcupular, ho,:rd1y or s1ightly narrowed. jlto an obscr¡re neck $ x leng'Ll,

of tqr¡lanthi-urn, (+-)¡-g mm long >< +-6 mm thick, conspicuousþ or obscr:reþ

(6-)S-rifbed. torva.rd.s riu, drying far',ne-grey, sparsely pale sorditl strani¡-

eous hispícL-strigose lvith hairs denser tovrards rim, thinly lignified. lrith

vr¡a1ls <

lnto 3-4 sub-eqr:.el valvos; rí.n il1-clefined., perianth and. and¡oeci.r¡¡r

persistent, the tepals clecurent in lignified. þ¡ranthit¡¡T ribs, the j¡ner

scaLe-like stani¡rod.es ligulate, l-16nified., glabrous, nnd. prominently

elongated-, the inner (¡-)f 6(-8) urm long " î - L mrn broad., longer than

the outer, surround.ing the proninentþ exserted. st¡rle colurur, reflexilg at

Ì5ryanthiun d.ehj-scence to d.issemj"nate nutlets; lS4panthiuun chamber broaclfy
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cupular at the base, spc,rrseþ haJred., aI¡oost gl-abrous tolYard.s the rim,

d.ensel-y sord.id. siJJq¡ hi¡sute towarðs the base, vrith nutlets attached.

superficially to the base and. lower sld.es. Nutlets elongating i-n maturinq

lSrpanthS-rrn to ilcrease the exsertlon c,f the style tlps to 2-3 tn beyond.

apex of perianth; bodies of ripe nutlets ovoid.-oonica1, 2-5GÈ) nn long

x 1þZ nn thick, uniforraly sordid. brovrn sÍlþ hírsute or often more

clonsely hai¡ed aboxially, the hairs straight, l+-6('l) mra long; styles

of ripe nutlets 6-fO(-f¡) nm 1ong, unexpanclecl at the base jnto body of

nutlet, the hajrs becoming marked.ly shorter toward.s the apex, ultimately

hispidulous-strigíllose or absent on apical 2-3 nn.

Ttre e¡rithet ¿hilÐpíanA coumemorates 1ì.4. Philippi who first

recognised. and. d.escribecL the speci-es (cf. Looser I%4).

Inclian níilnes: Guaguan (Krause: US 1690279, herb. Reed: K),

Hua.huin (Skottsterg ]-916, Ganatt 1934, Looser 793t+, v. Bauer 1958,

tvlr¡ioz-Piz¿*ro 1959), Huanhuan (Stapf I9O9), Hua Hum (nasp 14O). These

are app&rently varintions of the one narne ilHuahuón" given to the speci-es

by the .Araucc"niesr trrd.iens.

Vernacular names: Cítronela (mad.era compensada) (lrtr/noz-Pizarno L959),

L,ar:rel [? = error for ]q-@] (anor¡yn: &lA, Rasp 1-{O),

Lar¡¡e1a (mrñoz-eizÐrco f959), Vauván (n. fnitippi 18!/, Perki¡s I}IJ.,

\ftuãozfizarro 1959).
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serios of speoi-urens examined.: 28 col-lections, conrprisilg J with

youn{i and expand-5:rg inflorescence bud's, J lvith stani¡ate fl-ol¡er buds'

6 r,¡ith open staminate flowers, J r'vith bise>cual florrer bud's, 8 vrlth open

+ bisexual flowers, and. 12 lvith fuuiti$g h¡pa.nthla at various stages of

rnatr-rity,

Geographic Distribution (*elP l)

ï¡,ure1!ogsås-!þi1-i'p-i-ql= occu''s in southern chile, i'clud'ing chiloé

and. off-shone islands, and north-western Patagonia along tho chj'l-ean

bord.er, between t16o and- 3 47oS (cr. Skottèbere 1916):

Chile"Concepciôn;Rj-oDillo;RosaVictoria?;RioInepe;

Temuco; Vald.ivia; Corral; R4yehue; La Enseñd.a; Río Chepui 'rPastahue"

Sancta Carola*; Port Laguna (ubi?) '

.Argonti¡a. San llfarti-n ðe 1os And.es; Peninsula Quetrj-trué; Pr'rerto

Blest; Lago Nahuel Huapi; Laguna trbi-as; F'uerto .tr1egre; I'ago Menendezi

Cord.illera d.el Chubut.

It has also been necorded fbom the Taguatagua area (Looser 1914), arÃ

nean Anoud. and. Rio Pudeto, Chiloé ('Þqf"!Þ "fþ' g!g")' Isla San

pedro, Chiloá, S.1,I. of Caleta gamue1, 1sIa Huafo (4uafo), and' Rio '$rsen,

Estero grsen, and. Chaoabuco in Aysén provínoe (Skottsberg 1916)' God'ley

(fgeO) Jists other localities as follows: Rio Puelo, Chiloé (fiae

* See und.er geographic d.istrlbution of Lar¡rel-ia s<¡mpelf¡--i¡-elts
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l3.uger), Ri-o corcovad.o, chiloé(r:,¿" Kruger), nio Palena, Chiloé (r:-ae

Reiche), h:ntra" Chiloó (fiae Schr¡ithüsen), Piriguina, Chilo6 (eoafey I9h),

and. Guaitecas Id. (fiae Dusén). Schenkts (f9O¡) reference t" I*9,8H

aronrc"tica in the Fetrerfänd-ischen \fald. sr:rely refers to this species

rather than Ï"rrtrelia semnervi.rens*.

These d.ata suggest that the species has its niaxímt'¡¡l occurrence

betlueen the latitudes of IrOo-4loS at the present tirie, allolrirrg fc'r thc

local effect of altitud.e.

Ecology

I¿ure lioosis nhilippiana is a canopy, rarely sub-canopy tree of the

entarctic (ttarming f92Ð, Chiloé (v. Bauer l958)ror temperate raj-nforest

aspect of q¡hat has been termed. ¡'Vald.ivianl' forest (SkottsUerg I)16, 1960t

Sch'i.mpor and v, Faber 1935, God.ley f96O). In Chile, it occurs rnain]-¡ i'''

the nountains i¡i the nonthern parts of i-ts rnnge and. more ertensively in

the loluland-s j:r the south" In Patagonia, it is confinecl to mountain

regions of the And.es. Data on its al-titud.inal occurrence throughout its

geographic r¿rnge are lacking.

Preferred. soils are rvelI-drai¡ed. ¡"nd, d.erived. from volcanic tuffs and'

sand.stones on Chiloé, êuaitecas island,, and. at the river Jgrsen (Stotts-

berg 1916, Reiche 1907 quoting Dusén, and GoôIey f96O)-

* Stapf (f,9O9) d.iscusses the a"pplication of various nanes to the two

species at that tjrne.
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In the oentral parts of f-i;s range, 40o- 42oS, the species is most

frequent and. a forest co-d.ominant r'¡ith ifeirurannig-:lr:Lo!9ÞI9rgq between

the altÍtudes of 600-9OO n; it is less flequent in the Fitzrova-Pilgero-

d.end¡on associa.tions above, and the ry-o-lhq&€9!-flom.bgi--ryqrypþiq cqlqt:

fol:la (lOO'6oO n), nnd. particularly '.1 "

(f¡O-lOO n) subtropical- associations belovu (gberd.orfer 1960). 0n

northern Chiloó, 4eo- 45oS, God.ley (t96O, pers. corirîr.) records it as

fbequent in mixefl non-[oiLo-l4gg. lowland forest with Elloryphia cordjfolia

and. Tlei¡nennia tnichospernla, 0n Guaitecas island.r it occr¡rs v¿ith

Iuvia paniculata and- v'Ie innar¡nia trick¡osperma apart fbom Ng!þ-o-f-a-gls-

Drj¡nys forest, acoord-itg to Dusén (nei"fte 1907), On Chí1oé, Sa¡ Ped¡o

islan¿, Guafo ís1and., and. at the river .Srsen, it is associatecl variably

rvíth the trees Aextoxicoqpun!¡_tq-tJ4rn, Callc-lqvje--Ie¡lgg1atg, Drlrys-4qÞ;,i.

Er.rc¡rrpEla -go_rr1;L!þl¡ia, Gerruif¿--"v-ellega, I'tmc-e-l¡€e¡1ia--pþnilgën NotþÍ?êfs-

ûqlÀejfi, Sqåeggtheg crgsgiqqg, and Wqily,Enl¿A-lficlllls.Igrga (SkottsUerg

l-g16).

Its fÞequent ocourrence in nixed- or non-&!.L9fg.åqP. forest on

relatively well-draÍ¡red. soils is in contrast li¡ith the ecological attrí-

butes of its tribal congener, Atherosperma mos cha.tl:n,

Phenolo6r

ELowering i¡r Laureliopsis philiPPiana is appeuentþ regularly

seasonal, takine place from (Apri1-)August to Octobor i:r the austral

winter and springn und-er prevailing seasonal conclÍtions of relatively

uniform raÍnfallrand vrarmer summor and. cold.er rr'j¡ter temperatures.
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trþuit is set clurj¡g surmer nonths betlveen Decernber and. illarchrand.

lrrflorescenco bud.s for the ensui:rg season appear durjlg this period',

before d-issemi¡ration of the nutlets'

Infbaspecific Variation

No d.isòernible geographic or altituô.inoI variatíon wÐ.s apparent in

the sn¡a11 series of herbariun collections seen, few of v¡hich bore altitu-

d.inal d.ata. The material availa-b1c, moreoverr cane frorn various parts

of the trees collectecL (tton either exposed-, seni-shad'ed', or shaded'

branchlets, or sapli:rgs), maki.ng assessment of variation in the vegetative

characters vjrtually i-urpossible .

Taxonomic Notes and. Tfirification

Ioqreliolp_is_-philippig. ha s b e en c onf\rsed taxononic a1ly ( e, g,

perkins and. Gitg 1901), and nomenclaturally (see Stapf 1909),with

Iraurelia sempervirens. Aspects of thej¡ relationship are discussed'

uncler the genus Laureliopsis a.nd. uncler I¿rurelia semÐervirens. Th¿ trYo

species are sJmPatric. @lilp-i+¡q may be read'iþ recog-

nisecl by its centrifixed. leaf hairs, its pred.ominantly bisexual tetra-

merous flor¡¡ers with tn':rcate stanens and. stamen-ljke staminal gland.s, its

smaIl + ribbed fbuiting þpanthia rvith persistent perianth, and its

neürrorüer elliptic leaves ¡rith fi-r¡ely serrate r¡targins. Usef\¡l f ieId.

characters are the more finely gerrate lea.f margj-r¡s and. sharp citronella-

or clove-like od.our of its bsrk and. leaves.
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the cLetermjnstLon of þpe speoinens of the nane Ls,ureli.a serrata

R,phil. j-s based. on the annotation t'incolis Vauvántt or rlirulg.Vauvant¡ on

herbariqm sheets. Cited. also 1n the original d.esc:ription, this name is

the only cle¿lr oonnection betr,veen tho d-escription and. authentic s-'recimen;;

of the spooies colleoted by Philippi, .411 specimens that have been

traced vrith these annotations belong to a single coLlection in fLower buú

ancl opening flovrer; they are thereforo treated. as isot¡¡pes.

Chemistr¡r

No infonmation is available.

Uses

Stapf (flOl) quotes tho species as a valuable tjmber tree, and God'Iey

(pers. comn.) states that the species is logged. for ti¡rber on Chiloé.

Garratt (1;llù reoord s a Laqgl:þ with the n¡¡ne Huahuán suppLyirrg

commerclal timber, but his remarks may a.pply equally or instead' to

-I¿,--Eggpgg¡tlte-48.
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VIII. ATIfrROSPERI'IA Labi11.

{tileåo.j¡p-e¡n¿l l,abilL", N"HoIl.P1.spec " 2(f8}6)7)+t Poir' irl Lan',

Encyc.neth,Bot. g(fgOg)3ry t'.Antherospermar'; Juss., Ann.Mus,Hist.

Nat.par. 4(1809)fZt ot seq,i R,Br. in Fli¡e¿ers, Voy.Terr,Austral-.

Ogt4)SSl¡ spreng., sysi.ves, 2(r825)Str4: Lind'l., Intr'Nat'syst'

Bot. (nlo)zg; Endl", Gen.Pl. Ogn)ru+ íd'., Enchir'Bot, (18iti\

L)j,I)6i lvtcisn,, Pl,vascog€-L. r(ra+r)¡zt+, 2(I8tl-)zl6¡ J.B.lr[ue11 ",

Bot.rförte¡:b, (re41)æ; Rchb., Iiomencl. (Herb.buch) (rAà])69; End-1n,

Gen.PI. suppl. t+'2(I847rB)56; Schnizlein, fcon. Z(1849)n'to5i

Lind.., Veg.Kingd. ed. 3r(]:}fi)loo; IÏook.f', F1-Tasn. f(r855)11 p'p';

h1,, Arch.Iúus.Hist.Nat.Par. 8(1855)Zg3 r29I'29+'4fB p'p.; C'Muell" i

Í:r Ifalp,, Ann.Bot, 4(1857)117 p,p.¡ F"Muell., Pl,Colon.Vict'

1(1860)24 p.p.! Hook.f., Handb.N.Zeal.Fl. 1(186h)z49 P.p.; A"DC"-.

¡^o¿, 1;6,2(I868)61P1675 p.p.i Baj-l-l., A.d-ansonia 9(1868)t1.1r1.zz,,

IÐa et seq. prp,i Ball-l,, Hist.Pl. 1(1869)tr9 et seq., 335'3+3

p,p.í Benth., Fl.Austral, 5(fgZO)Zg+ p'p.; Bail1., Ad.ansonia

ro(rBTDlO et seq. p.p,; id., Dict.Bot. 1(1877)3to p.p';

F.ilir¡e1l., Nat.Pl.Vict. 1(1879)Zt p.P.; Benth. ln B,& H., Gen,P1'

,(1880)11 8,r39 trtttti Mö1ler, Anat.Baumrinclen (1882)1oo [t.". ];

F"Muel-l., Syst, Cens.Austral.PI, I(I882)3t C.Moore, Cens.P1.N S"

1,,-a1es (rag+)¡a; F.l\tueIl., Key syst.vict.PI. 1(1887, 8)25,'IJtr+)+,

5tÐt Hobein, Bot.Jb. 10(1888)53 r7or73; F.MueI1., Sec.Syst,Cens.

Austral.pl, 1(1889)5; Pax, Pfrzfit. 3,2(1889)95,96,97 rr}li Ban-

oroft, Proc,Lj-nn.Soc,N.S"Tiales 2r+(L89o)1061; 8a111'. Di-ct"Bot-



lt*g

ilngt)Zo6 p,p.; It{oore & Betche, Handb.Fl.N.S.iilales (lg%)t+;

Perk., Bot.Jb, ZSO'ggA)ySz; Solered-er, Syst.Anat.Dicot. lfeff )

ftransl" Booclfe, Fritsch, & Scott, 2(L9OB)699 et s"q.]; F"l!1.8a"i1.,

Queens1,F1, +(rgor)1288,r29hp.p.; Perk. & Gi1g, Pfrzr, 4(l9ot)1,

S.LIrl+r77 p.p.; Deane, Rec"Geol.Surv.Vict. I(f9O2)26; Rod.way,

Tasrr,Fl. (]-?ol)164 p.p.; Stapf, Curtis Bot'lüag- rfi(f9og)t.B2J);

petríe, Þoc. Linn,Soc.N"S.iIales 17 Q9f2)f19 rt41 r],t ß,]-5l'; Maid en

& Betche, Cens.N.S.T,Iales Pl. (flfe)eO; nlvart, Hancl¡Í'or.llrees Vic'L"

For , (:-7z1)tzz; Perk . , Gattung . Monj¡r , (tlzS)5 ,to ,I3 ,16 ,5Ii

Mclrrckie & petrie, 11.oc.Línn.Soc.Ii.S.tr{al-e s 52(I927)tlSi Fiel¿

Nat.Cl,Vict., Cens.Pl,Vict, ed.. 2,(1928)29t trbancís, Austral.

Rain-For.Tþees (tgzg)g+; Lernée, Dict,gen.phan. 7(1:929)4+7t

lïelch, J.Proc.Roy.Soc.irT.S.Tfales 62(L929D62 ot seq.; Evart, F1.

Vict. (tgl:-)Sl]g,52oi l;ii1lis, Dict.Ff.Pl.Ferns od.6, (tglt)61;

Garratt, [bop.tSsods 39(f%+)zf et seq.; Berry, Bot.Gaz. 96(f%5)

f,1rn.19 'rÄ:rtherospermat'; Berry, Geol.Soc ..Amer'spec. pap - tZ(L918)

f .2rn.I) I'Antherosperma'r; Lemée, Dict.gen.phan" 7Q%9)215t

ri.. C.Smith, J.-Arn.Arbor " 22(1}j1)25ft Aud-as, The Australian Bush-

IalnÃ, (I95o)92 p,p,; Gund.ersen, Fan.Di-cot. (nfo)6Sl lletcalfe &

Chalk, Anat.Dicof . 2(I95O)IV9 et seq.; I\4oney. Bailey, ¿ $':"4.r$¡

J.-Arn.Arbor, 3f(I95OD7t+ et seq.; fhancis, Austral-.Rain-For'

lrees ecL. Zr(i-:95l-)to9; Lernée, Dict.gen'phan" (supp1,) g(JgSt)S6l

Croízt"t, Iúan.Phytogeogr. (tgSZ)Zgt,f .J rn.I); Botar¡y Dept.Univer-

sity of Melbourne, Fan,Gen.Vict.Pl, (tgSÐlli Stern, Aner.J.Bot,
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lz.(tgSilïl+; And-erson, T¡ees N.S.lilafos ed.3 rQgfe)fiet L.S "Smj'-i:ì'

proo "Roy"Soc, Queensl . 69Q958)trgi Hutchj:rson, Farn.Fl.P1, ed'. 2,1

(1g59)tl6; Croízat, kincipia Botan-ica Ä(f96OY79t freberger in

Chad.efaud. & Ernberger, Traité Bot. 2(L96O)91+5; Müller-'Stoll &

Mäd-el, Trans.Geol-.Soc.S.Äfrica 65Q962)f .6; Burbid'ge, Dict'

Àustral,p1,Gen. (lg6l)29; Evans in Bead.le, Evans, & Carolin,

Ilanòb.Vasc,p1.Syd-ney & Blue Mts. (f9Ø)L29rA3l; Hutchi¡rson, Gen,
rl'2,

Fl-,PI, t(lg6+VZ2 p,p,; Àiry Shavu, ,[i11is Dict.Fl.P1.Ferns ed''

7,(t966)rou cr:rtis, stud.,Fl.Tasn. 3(G967)595 "

ÎYPE SPECTES: .atn"r""p"rt" t"""hat Labill', only specíes'

[Dendros¡ra R.Br,':' ex Cronb . ¡ J.Linn.Soc. Loi:d.,Bot. 17(1879D95 rn.m. nrld

[.ro. Lqnd]'o"oo Panch.& Sebert 187h]]; lPerk, & Giì-8, Pf]'z:^.

¿+( rgor )ZZ pr o syn. A!,þ"¡.g-"I9-4q!i-q q9-s.-c,4a!!1 .

Figr::^,'r 1ìì, J-5, 24t ly'È, C.

Med.iu¡¡-sizocl monoecious trees, with eylinilrical- croïfiîs; bark, tvoocl, a.r.u

leaves strongly, sweetly aromatic; second.ary rcylerir vessels ca (fOO-)fZO-

140(-160) per sq,rm, inner tangential- d-ia¡'retet (25-)4o-50(-70) þ o"i

'r f¡r his nanuscript clescriptions and notes, Brolun used- the narne lel4lqsqq

for specimens of Atherospern& noschatum he haci collected. in Austral-il'

(see also Br.rrbidge 1955),

*'F For other secondary >qrlern clata conrparable vuith that given for the

genera of the Laurelieae, see d.ata for tribe Ätherospermateae"
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ootrtex and. second.ary phloem l'¡ith roè oells*; ultimate branchlet stems

round.ed- tetragonous, fíne1y hispiô-strigose; vegetative buds sllky

strigose; petioles slend.erly sr-rlcate; leaf blad.es micropl¡rl1ous,

glauoous on lol-¡er face, margins sparingly toothed. to entj-ro, nid-ribs

+ funpressed. on upper face, oentrifixod. hairs with one arm ) 5x ler¡gth

of the other, þpod.errnis present** or âbsentlh':"h, oil cel-1s oonfined. to

me s opf\yI-t'^'Þ$'¡r .

Infloresoence buds ovoid., e1-ongate stipitate before oxpansion;

maturo inflorescences síng1e-f1oïüered-, unisoxuaf; accessory axillary

flowers absent; bracts largo, enclosing mature flor'ver bud-, ovate cJ¡mbi-

form, herbaoeous, (+-)¡-g(-g) * long x (l-)+-l mm broad., uniformþ stri-

gose abaxially, silky strigose adaxially, persJ-sting d-uring flowering;

bracteolos absent.

Flowers staminate or pistilliferous; perianth tetramerous, comp-i'-ising

8 elliptic-ovate,obtuse, palmate-paralleL-nerved tepals, (5')6-9(-10) mm

long x (li-)Z-t(-7) r,n broad., i-rc 2 slightly unequaf whorls; anclroeciun

in staminate flowers of (fO-)fZ- + 20 stamens ar.ranged I spiralþ over
st¿¡n¿,.s ô 1

roceptaol"iif U"l, l+Qê) nrn lons " (1-)+ - r(-rå) mm broad " { - å '*') ' .

*M611er (regz) fid.e ltobein (IBBB), solereder (1899).

+t¡Mcl,uckíe and Petrie (tgz7),

')hrl¡rÉHobein (1888), Metoalfe and- chalk (rg5o).

'reó:FìlHobein (t8BB), Money et al. (U5o).
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thij-ck, with lanceate to narroluþ ovoid- stipitate sta^nina1 6Land.s, and.

broad.ened. truncato extrorsely-d.ehiscing anthe:'s; androeciurn in pistil-

líferous fl-owers of 2þ 7 35G J 40þ isonorphic, IÍnear-lanceate or

oblong sta¡rlnod.es arrangea i-n (2-)lGù sut;sþjral v¡horls, (1-)tL-3GÈ)

u,ra long x (å-)å-1(-rå) mn broad., usua.11y egland.u1-ar; pol1en grains

ellipsoíd.aI, rarely spheroid.al, oblate to suboblate, Ig (t6-)t8-Z+('26) ¡.4

x long.Lt.(zz-)26-3t+(46)¡t'þ, the colpi trensversales of regul-ar length,

2O-3O þ Long, both v¡e1l- cleveloped, th" interstitial equatorial depres-

sions short, the grain'walls f-2þ thick, the surfaoe sculpture witl:

Ir¡nj¡ra regulerr and ci¡cufar j¡ outline, LÇl-)p ån diarneter; grnoecium

lacking i¡r star¡inate florivers, ooniprisíng il pistilf*#*þf ot ers oa

2t+- t +O(- + !O) carpelsrl'ríth ternir¡aI styles, and. stellately branched.

stigmatíc column¡ ovule e11ipsoic1, armtropous on basal placenta.

Ihritlng h¡panthiun cupular, (l-)+-6(-Z) * lons x (4-)6-9(-11) mm

thíck, + lovJgate, clensely siIþ hispid.-strigose, + ind.ehiscent;

peria.nth cad.ucous, and¡oeclun persistent, the inner stamjlod.es elongated.,

Lfgnified., ljnear, sr¡rround.ing the prorninently exserted. style column;

nutlets unjl-ateraIIy siJJqy hirsute, the bod.ies ellipsoid. or slight1y

oonical, the styles termi-nal, subulate,

The na¡re Atherosperma ís formed. flom tuî¡p (=&of¡p), a barb or arista,

and. wÊNr; , a seed., in allusion to the aristate nutlets characterisl-ie

* Erd.tnan (lgSZ) fras reoordecl po11en grains of A. rnoschatum with the

d.j¡rensions 23 x )& x 29 ia, anc'L occasionalþ J sul-cu1j- (= colpi trans-

versales ).
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of this genus, and. also the family (cf. Labillard-iàre 1806, Tr:lasne L855t

Perki¡s and. Gilg l-901) .

Species, Geographic Distribution, and- Eco1ory

The genus osneLma ís monot¡ryic, and. confíned. to south-eastern

Austral-ia end. Tasnania, usualJ-y in nountaíns, betlreen J2o and- hJo4O'S

(maps 2r)+). It is recorded. i:rcorrectly for Nevu Guj¡rea by Burbiage (t)6O,

p, I29), anrL the d.istribution ind.icated. by Berry (I%5t l%8) and- Croiza''c

(lgfZ) in published. mapsrand by Br,rbid.ge (tl6l\ is too extensive over

eastern mainfand. Australia'

ft occr.rs il tempera.te rainforest, in which the singlo species,

-4.. moschatr¡¡;l-is often a d.omi¡r¿-,lnt element, associatecl lvith Nqlhofeggå

cunninshamÍi ancl Dicksonia antarctica.æ
The mod.e of nutlet germinotion may be unique ín the family. -ìr'.iherevcr

it rvas observecL (at Brovrn Mountainr Nel'¡ South ltales, ancl at Mt.Field-t

Tasmania), germination took place only on the wet fibrous trur¡ks of the

tree fern, Dicksonia ¡intarcti-ca or infrequently on the rough-barked.

trunks of Eqcgl¡ælW or Elqg-99q,rpl¿Ê--þ-ole!e-t-elgå, near the 6r'ørnd- ' No

seed.lings were ever co]lected from a substrate of bare soil and- l-eaf

lltter on the forest floor. Regeneratíon by ooppicfng has aLso been

observed fbequently,

Details of phenoloð¡ âre given under 4.tþg¡'-oePe¡'ma msÊehatua,
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Notes on Generic Characters

Characterist ic of /i.therosperrilíl Éì.re the very long and' narrolÏ secondary

>¡¡lem vessel nertbers, the sparingly toothed or + entire, abæciaL1y glaucous

leaves, the large persistent c¡rmbiform bracts, the large unisexua'l flov¡ers

in single-flor¡ered- ínflorescences, the slend.er, broad-Iy tn¡ncaie stamens

lrith stanen-ljke stamina.l gland.srand, extrorsely-tlehiscing anthers, anc]'

the elongated. staminod-es that surround the 4rnoeciun in the broad'ly

cupular f"uitir:5 lSrpanthiun. fn these cornbj-necL features, the genus is

perhaps the most d.istinctive ín the family. Other aspects of íts

oharacters are consid-ered- below.

The oentrifixed. hai¡s on the lol¡er faces of the leaves are much nore

unequa.lly arnecl than those of &¡:rg-lj_o!¡jþi one of the arms is sornetimes

so short as to appes,r vestigial.

Evidence for j¡rterpreting the single-florrered. i¡rflorescence e"s rcûuced,

and. the single 1:air of large flov¡er bud.-envelopíng "bracts'r as bracts, not

bracteoles, is presented- in ohapter T,1,6. A1I vestiges of other bract

structures are lacJriag, presu.r,rably havj¡rg been lost jrr the process of

j¡rfloresoence red.uctj-on. The bracts present reser,rble closely in thejr

forr.r ancl herbaceous margÍls the bracts at the base peduncle nod.es in the

infforescence of Laureliopsis. They nay be read-iJy rListinguished., never"

theless, by the silJ<y vesture on their adaxial face. They are also rnore

persistent than in ar¡r other genus, ancl usually remain attached. to the

ped.uncle after the fal-1 of stanninate flolvers and. until near the neturation

of the fuuitilg tgrpanthiu,n. Reasons for this are advanced. ín chapter fV,6.
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The flowers a^re stríctly unisexual. In staminate flovrersr stanens

only are present, anct their anthers d-ehisce i¡ centrifugal succession.

In pistilliJerous flovrers, the androeciun is invariably sterile; the

occ4sional occuruence of perfect anthers in these flowers (Rodv'lay LgOl)" is

not confjr.rnecl in the series of specimens exami-ned in the present stuc\r.

Though the arrangenent of the perianth reserables that in laureliopsis

anô l-ry:4-qÈ4ne- (Lerr:relieae) (chapter fv.lo), the tepals in Atþg¡-o.'leËlfg

d-iffer narked.Iy j¡ their nore petaloid. forn anc'L palmate-parallel venation"

The onJ-y data on ernbryological features have been provicled. by Sastri

(tl6l)rand. are reviewed, in chapter fV.12.

The cha¡acterístics of the fÞuiting hypanthium and mod.e of nutlet

d.issemination are d.escribed. briefly in oh:.pter VI. The eventual

recurving and. spread.ing of the elongated. hairy stamínocles to effect

nutlet d.isse¡rj¡atíon appears to be brought about by the lignifj-cation and,/o,¡

dryine of the fbuiting hypanthium as j-t reaches maturity.

Affi¡rities

Notwithstand ing its d.istinctiveness, .A+.herosnerma has had. a rather

ohequered. taxonomic history since íts establishnent by Labillard.ière i¡r

1806, rrith one st_recies, A. moschatul.. Brovør (fgf+) suggested. that it was

olosely::elateil to ],agre]_ig, ancl Hooker (tA5S, fB64) subsequently coräbined

the other then knov,':: generû, I+V¡:eJ-_ia and Byjùgg, und.er it. this broad

d.efinition vüas corroborated-, either d.irectly or ind.j-rect1y, by BaL1lon

(ra68, 1869, 1816), Bentham (r87o), F.Mueller (1979), l.rø. Bailey (r9or),

Rod.rva"y (J;lØ), and. Audas (flfO) í:r respect of fgl.¡¡e_l:þ, but not Lo¡f,plloI .
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Bail]on (1.", ) aisting'íshed. lgo,¿-o* on account of íts aristnte anthers

¡.nd. ]aterifixec-L styles. Recognising other dissjmíla¡ characters j-:l

Iqglg!þ, Bentham (fe8O¡ broke wíth convention in relating Atherosperma

to Lo¡¡æIqgg ¿ì.urong the genera of the tbè-e1:o.qpç-rIry! Sroup in the Monj¡¡iacere

alliance. Pax (fBB9) an¿ Hutchj:rson (tg6+) reiterated- this vierv, which

was based. on the fol'¡-ffol'¡erecl involucrate inflorescences corunon to both

genera. It is evafuated. in ehapter IX.

Species of the very different Senus lel]IglqlqtfrS"(D--É-{q"!þ, !-'-rAp1lr:

dulq)rï,rere also originally refe*ed. to AË]gr.o-s!-e-I4g by Tulasne (t855a,

1855) and. F, Mueller (t877) respectively, and- naintained r.¡nder it by

C. Iitueller (f457), ¡. Muel-Ier (rA6O, IBlT)r A. cle Cand.ol-le (fe6A),

Baj-llon (]:869), "d Perkins and- Gilg (r9or)*. I/lcre recently, A.C.Smith

(U],f ) has suggestecl that the comriron lvesence of bracts beneath the

flol'¡ers i¡d.ícates a relatively close relationship betiveen Atherosperma

and. DrVad.od.aphno. As ind.icated. i:r chapter fV,6, however, these 'rbracts?r

in the tv'lo genera. Íüre not homologous.

None of these su¡.mised affinities of Atherosperma have arSr substance"

Instead, as reflected. by the characters of the tribe Atherospernateae, the

genusismorec1ose1ya]].ied.to@.,ani[,invi¡tua11ya11ofits

rnorphological characters, is rel-ated. to the remalning genera of the famiJy

only through that genus, The pre-er'.rÍ-nent d.ifferences betl¡een these two

genera are mentione'o'. above and. in chapter VII ,

* In the case of D. repandula.
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I " Athetqsp-q-rrl-q1 rocÞ-clEt-t-qrn Labi1l"

Atherosoerma moschatum LabiII., N.llo11,P1'spec' 2(1806)7+rf '22+:: --- --------
,,Atherosperme mosch.atat'; Poir. i¡l Lark ' , Encyc.meth. Bot. g(f gOg)

BlJ "/Ultherosperma moscata"; Spreng., Syst"Ve8. 2(]:825)¡tU

Schnizlein, Icon. 2(I8+9)n.10! rî.16 trÀtherosperna mosclntafi ;

Lind_1., Veg King¿. ed..1 tGASI)5OOrf.2O7 
¡'Atherosperrna noschatalr;

Hook.f ., F1.1asn. 1(1855)ttrfZ r'.A.therosperma noschatarr; Tul.,

Árch.Itr¡s.Hist,Nat,Par. 8(1855 )ZT6 rZg1 rlrZOi C. loluell.in','Ialp,,

Ann.Bot, +(f8¡Z)fr8; F.L[ue]-l., Pl.Colon.Vict. 1(1860)2/# Zeyer,

Jahresberichte Q}É;r)l6g [t" t, ], V¡sctrr.prakt.Pharni. 1O(186f )504

or 5I1 [r.r. ]; Glad.stone, J.Chem,Soc" 17(1864)5; A'DCo, Prod"

:¿6,2(1868)676 "1,, moschata.'r; Ba.i11on, Hist.Pl. 1(1869)1t9 t335 J36,

f,36o-J65 ¡rA. moschatarr; Benth., FI'Austrat. 5(187o)28t+

ftA. noschatalr; Glad.stone, J.Chen.Soc, 2þ(1872)I2i BaiJl.,

Ad.ansonia 10(f-B7l)l5t "ltLerosperma moschatarrS F,l'4ue11., trbagrn.

8(187h)142; Bail1., Diot.Bot. r(r877)iLo,f , rtA. moschatarr;

F,t\ÍueLl-., Fragm. fO(f8-¿Z)fO6; F"lviue11,, Nat.I'1.Vict, t(t879)ZZ¡

tr'.guel1,, Syst.Cens.Austral.Pl. 1(]882)J; Moore, Csns.Pl.N.S.

lfal-es (fgg+)¡g ttA. moschata'r; F'Ì,{uel1., Key Syst.Vict'P1"

Z(uBBD)6, r(rae7,B)tZt 539; Hobein, Bot.Jb. l-o(1888)70 "Athero-

sperrâa moschatatr ; ùfaid-en, Useful Nat,Pl.Austral, (lgg9)9 rt56,

22tÞ253r3I5 r38O'rAtherosperna noschatate; tr|.Mruell,, Sec.Syst, cens.

Austral,pt. r(LBBù5t Pax, Pfl'zfn. 5r2(L889)10hrf.68 R-n; Moore

& Betche, Handb,Fl,l{.S.'',{afes (tAf)V; Iauterer, Proc.Roy.Soc.
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Queensl. 11(1895)Zl ".trtherosperna nroschata.r'; Solereder, Syst.

Anat.Di.cot. (f899) [transl.BoocLLe, trbitsch, & Scott, 2(1908)701,'

7O2l; F,1,l,Bai1., Queens1.Fl. l*(1901)tzg+ "4' noschatarr; Deane,

Proc"Linn.5q6.l{.S.',:afes 25(I9oI)587, f.XÐil/III.2; Perk. & Gi1g,

Pfrzr. 4(rgor)4, S rL;- rT}rf .22A-J i Deane, Rec'Geo1.surv.Vict.

f(r9)z)26; Rod.rvay, Tasm.Fl . (1gol)164 "4,. moscatal'; Dixon, P1.

IV,S.r,¡,íafes (fgO6)St ttlttrerosperma nosohatarr; Guilfoyle, ÀustraI.

P1. (rgfr)65,t+62i Perk. , Pflzr. 49(1911)47, Petrie, Proc.Liru:.

Soc.N.S.fiales t7 O9f2)LSg rt43 rLJIrIila; Scott, J.Chen.Soc.

IOl(lgU )t6lZ [r,.r. Jj F,]n.Bail., Conpr. Cat.Queensl.Pl. (l;gi-l)+g

rr.Atherosperna moschatatr; }lai.rilen & Betche, Cens.N'S.tr,¡a}es Pl ,

(r9fø)eo; MaÍden, For,Fl.N.S.ïiafes 6(1-917)289 rf , i Baker,

llard.wood.s Austral. (]9tg)llZ; Penfold, J.PI.oc.Roy.Soc.N,S.ïì¡aIes

D5Q9Z]-)ZJO r2J2; Brough, Ivlcluoki.e, & Petrie, Proc,Lj¡n,Soc.N. S"

lïa1es tP(rgZ+)USS; Jones & Smith, koc.Roy.Soc.Quoensf. 35(G92+)

62¡ Donil, Bibl.Bot. 89(1925)67+t Ewart, Ilandb.For.Trees Vict.

For. (:r925)z:-rr22rf .J2i Perk., Gattr:ng. Monim. (tgzS)7r8,r3r52,

f.àO A-J; Hutchi¡son, Fan.Fl.Pl, 1(1926)t.1rO; Mcluckie & Petrie,

Viot ., Cens . Pl.Vict. eC,.Z, (]?ZB)ZI ; trYanc is, Austral.Raín-For. Tree P

(tgzg)zo rz6 r3ïr95;'{Ie1ch, J.hoc,Roy, soc.N.S.lÍares 62(r)29D52

et seq. ,f .2i Patton, Proc.Roy.Soc.Vict. lÊ(tglO)f54 et seq';

Ewart, Fl.vict . (l:lll.)Saorf .2r); Patton, Iloc.Roy.Soc"Vict.

t6(tgll)t]7 et, seq,; Ganatt, Tbop.lïood.s 39!%t+)f9 et seq.t
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f .f.I; Fraser & VieJ<ery, ¡1.oo.L:irue.Soc.N.S.i-raIe s 62(I%7)289,

6l!gl8)t59,::61:, 1\.mrill, Cr¡rtis Bot. Ivlag' f65G9 +8)r' 43; d'e

Beuzevíl1e, Austrat,Tbees Austral.Planting (nú)UOrfSf; Henry,

Pl, Alkaloid.s ed. +r(t9+9)lZO; Audas, The Australian BushLand'

(;1gDO)9ZrßZ; r\{etca.rfe & Chalk, .Anat.Dicot 2(L95O)1141r1144,f.

275H; Money, Ba.iley, & Sr,vany, J.Arn,Arbor' 3f(f95OD)2, text-

r,6 rr.TI.26 jTI]*,39 i trbancis, Austral.Rai¡r-For' Tbees eð"2' (rg¡f )

24,\ß,t¡),LI2i Erdtnan, Pollen Morph. & Pl-'Taxon' (1:lSz)Z7t'

f .1578 rrÂtherosperma noscbatatl 1 and.erson, Tbees N.s.vales ed-.3 t

(lgS6)tll; Bick, Clezy, & Ctot't, -ê,ustral.J,Chem' g(1:gS6)tl1.;

Cnrtis, Stud.,F1,Tasm, 1(1956)¡'I'XTI "Sassafras't; Gilbert, Proc.

Roy.Soc,Tasm. 9J(1959)129 rft lfutchi¡son, Farn.F1,P1. ed'.zrI(I959)

IJlrf .IZi li¡alterr Veg.Er¿e (tgøZ)l¡g, f .1371108 rr.Atherosperma

moschatarts; Evans j.rt Bead.le, Ivans, & Carolin, Handb'Vasc'Pl'

Sydney & Blue ûtts. (1l6l)Vf; Buchhej¡¡ in Melchior, Sy11ab.

Pflzfhr, od,I2rz(lg6+)t.t zlt; Davies, Geogr.Rev' 5+G96ù2)+9 et

seq,; GoodrGeogr.Ff.Pl. eð'.3t(tg6l¡)zZo; Hutchj¡rson, Gen'Fl'P1'
II2,

útge+YIià; Bick & Douslas, Chen.& rnc1. (Lond on) (t965)691+;

Costernans, Tbees Vic'b. (t966)66rt.; Ctrrtis, Stud''FI'Tasm'

jO967)09)¡rf .L2l; Cr:rcumell-i-Rod.ostano & Kulka in Ûlanske'

.rllkal-oid.s 9Gg67) IJ2rIJ6i i;lill-is in Cochrarru, tr\úlì"r, Rother-

harr, &'r,iiJ1is, gL,Pl.Vict. (n6e)US rt.)+5I.

* Incorrectly referrecL to the fanily saxiflagaceae.
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TfpE: l*billnrd.i|re, Nova Ho11anôia [= Recherche Bay, lasnania]

isot¡rpes fu A, Bl"f, GHr K, I{EL, P(Z)'

herosperna inteerifolium A.Cunn.ex luL, r Arch,ìÍus'Hist'Nat'Par'

8(I855)tzti [n'. lc., Prod-" 16,2(1868)676 pro svn' AlLìere¡P-ellqqt¿s'

rrqs-c¡g!¿].

[YPE: see und-or A" moschatum subsp. íntegrj-floli-grn (tut, )Scnoaae'¡æ

tt(PD: Coghil1, Ie,unchíng P1ace, Victoria holotype jrr LYt

isot¡¡pe in 80"

Ather osp_e_r¡te_ e]_o4ffLgg Gder , o Br:11 . S oc . Bot . trbance 66(19}9)Z3Z .æ

ÍYPE: see ur¡d.er A, moschatum subsp. ínteerifoliu¡û (Tul-. )s"rrø¡e.

Atherosperrna nuticum Gdsr., Bull.Soc'Bot.France 66(1919)zlz.

TYPE: herb.C.Tüa1ter, Victoria, L9O2 

- 

holot¡rye in LY, no

isoQr¡es traoed.

Atþ_erosperma tasnranioum Cdgr., Bull,Soc.Bot.France 66(t9tg)Zll.

TYPE: Gunn, oceania, Tasmania, 1850 

- 
holot¡rpe in LY, no

isoQrpes traced.

, J. Linn.Soc.Lond..Bot. f7 (r879)5g5,
I Dendrosma lucid-a R,Br.ex Crornb.

nom.nud..]; fPerk,, Pflzr. l$(l:gn)n pro sJm. AtLeqo-9!-nqryliE

moschati I .



T6L

[tq$ao-t-"-qr¡ry-?-€!]fl"-" TuI,, årch.]'tus'Hist'Nat.Par. 8(f-855 ) tCO,

nom,nucl, pro sJm. Atherospurmatis ¡rog"þ-?!l [non EyplqqgqJq

glauoescens R.Br. 1Bl0 nec Hassk. 18À4 1r.".l]; C"Muel-I,in

r,Ia1p., Ärur,Bot . )+(L857)118 pro syn. Àt]lglorÊe-lqnat¿g- plggchq-[L

not valid.ly published. as not accepted. by either author:

T.C.B,N. l-966, afi3+J.

Figurcs J, L5, ?Iþ, !.)+8, c.

Diagnosís

See d.escríption of genus.

Detailed. Desoription

Mediun-sized, loss often sma1l or tall trees (l-)S-Zf(-5O)" n high;

bole ca B-40 ora ðLiameter breast height, sometj¡les branched. fborn the base

vritlt 2-3 trunks, + unbuttressecl, often coppicing; crovû1 + namov'tþ

cylindrical, ca L-* x 1en$th of bole, with brcnches + horizontal to

horj-zontaL-ascend.ing, and. leaves + horizonte"l" on ultj¡,rate branchlets,

Bark (2-)þ-10 mr,r thick when dry, outer surface rather smooth, or slightly

rougher and. striately pustuled., pale to mid. greyrsoneti¡res brownish, insid-e

d-a¡r'k crea¡r, drying brorvn to blackish. \1rood. pale grey-white to mid. orearn,

* Tbee heights of up to )+5 m record.ed. by J.D.Hooker Ogøf) and. Cr,¡rtis

(tl6t) may be exaggerated..
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gro!ïth rirgs obscure. Branchlet stens relatively closely branched', the

ultírnate 2-6(-8) j-¡rter:rode s (L)t-zi(-+) * long x t-Z(-l) mm thick'

sometj:nes thicker ín l-ead.er stens, round'ed. oonpressed- to tetpagonousrwith

angles + rour:d.ecl on younger internod.es, smooth to l¡rj¡kled-, drying pale

groy-brolrn, gold-en, or bro¡,'nrålac]r, often olive-tinted'' finely pale

sord.id- grey or stranjleous to sordid. blaokish brol'n hispid' or hÍ'spjd-

strigose on ultj¡,rafe 24aÇ6) internod.es, the hai¡s sometixres sparser on

stern faces subjacent to petiol-es, belolr beconi':rg spûrsert shorter, and'

darker, eventually oad.ucous, the l-eaf nod.es often slightly sl'uollenrand'

branchlet nod.es rnore broad.þ oonpresseù; shad'ec1 and' sar:IjJ¡g branchfets

v,¡ith ultjnate L-6 i:rternod.es longer, (r#-)z-+(-7) "* long, hard.ry thicker'

often v¡ashed marone, the haj¡s finer, more strigoser sparserr someti¡res

oonfined. to ultj.¡nate 2-3 j¡rternocles. vegetatÍve bud's of obscure forrn,

subsessile, the envelopÍ:rg pa.ir of bract-Ljke leaves often obscured' by a

d.ense sorclid. stra¡rineous silky strigose vesture, expanding when bud's 6-10

r:nm long. petioles slerrd.er, (z-)l-6(-8) nn long x å-rå ori thickr d'eepþ,

rarely shallovtly Í-rrpressod. on upper face, drying brovrn to blackish, finely

sord.id. strarníneous to brov,¡nish hj-spid.-strigose on both faces, eventually

glabrescent. Ireaf blad.es u¡rear-elliptio or n,lrrolrly lanceate to

broadly elliptic or ovate, (z-)l'lä(-I2) cn lons x (L)*^z(-7ä) o broad'

+ obtuse sornetj¡res ouneate at the base, acute to narrolvþ nuoronulate

obtuse, rarely attenuate at the apexi margins ontjre to (f-)Z-6(-8)-

toothed., markod.ly recurved. to revolute; texture thiJllJr to quite ooria-

ceous, the upper face usually fineþ wrirrkled- or rugulose, rareþ quite
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smooth'lineiì.1¡ithfinelyilipressed.,sometj:nesprorninulousnervesthat

anastomose obscurelJr tor¡ard-s the bla'd'e m"'rrgin; colot¡r I glossy nicl green

on upper face, pale grey-green to glaucous-v¡hite v¡ith nrid.rib often red.d-ish

brol-nr on lor,ter, in d.ry leaves often nitirl- pale brol''in-olive to blackish

olive on upper face, rernai-nilg j Slnucous on lower; nervation on upper

face as d.escribed., Ûith riridrib shaLlowly to cleeply irirpressed.r very rerely

alnout planate, on lolrer l¡ith nid.rib slenclerly proninent, ana (+-)5-lGg)

slend.erly prominulous main nerves anastonosing obsor'u'ely towards the blacle

margi.:r, the vei.n reticulr:n absent, rcrrely obscurely present; glabresceirt

onupperface,rtithsorùid.greytobrovrnhispid.hajrspersistentalong

mid.rib, persístently oreaJÌl-8rey to brovlnish strigose on lolver face, tho

haj¡s broltner, d.enser, nore hispid' along nid.rib, eventually cad.ucous;

l-eaf b.Lad.es on shacled. and. sa.pli.llg bra.nchlets usually rnore broad-Iy ovate'

3)+-É(-10) cn 1on6 x (Íu-)t*-lL(-5) "" 
broad., -v'rith + act¡¡¡inate apices'

and. nore d.9ep1y (o-)+-r+(-18)-toothed, flatter [iargins, subcoriaceous to

alnost chartaceous, nidribs often planate or slightly proninent on upper

face, nerves ancl their anastonoses more proninent on both faces, d'uller

d.arker on upper face, the glaucous bloon inegular or absent on lower

face, almost gla.brous. Bark, 'llooit, and. stens persistontly ancL svreetly

aromatic vritkr the od.our of safrol, the leaves equally aromatic, but often

with a rnore citronella-Iil<e od'our'

ïnflorescence bud.s ovoid., apioulate , (+)S-l (-8) *o }or¡g >< (z-)+-f 
^v'

thick at natr-uít¡r, borne on an elongate stipe (= ped-uncle of mature

inflorescence) d.escribeù belovr, the enveloping pajr of bracts cl'escribed'
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belol'l, enlarged. ancì. cornpletely enclosing flol,ier buc'ì., opening only when

natrre flolrer bucl i-s rea$r to burst. I'fature i:rflorescences clecurved.,

borne at ultinate I-2(-J) leaf nod.es ülong leaves, single-florierod¡

3,-)t-lì(-2t) cn long, d.ensely sorc-licl grey-stranineous silþ hispiC.-stri-
'+

gose, unise:<uaI, the C.istal nocì.e ffowers often stariinate and. inv¡"riebly

opening first" the proxirnal nod.e flor,rers pistill-iferous. Ped.uncles

(i)å-å(-1{) cn long x 11rua thick, terete, rrrinJrlecl.-costate, densely

pale grey strarnineous hispicl-strigose; bracts a si-ngle pair subtencli.:rg

the flower, entirely horbaceous, deepþ ovate c¡n:rbiform , (+-)f-l (-8) rnm

long x (l-)+-SG6) "* broac'L j¡ stsninate flowers, (¡-)Z-g(-9) nn lons x

G-)E-l ¡rm broacl in pis-billiferous flor,;rers, r,vith broaC.þ obtuse rrucronu-

late apices o.nc1 prominently cæinate abaxial midribs, uniforrnly greyish

strigose abaxially, d.ensely paler sillcy strigose aôar,xiaIly, persisting

after the falI of stalìin€ìte flowers anc'L to near matr:ration of the fbuiting

receptacle; ped.icels + laoking. IVlature f1ov,¡er bu.cLs enclosed. by valvate

bracts, the conposite bud. being the i¡rfloreËcence bu1 as d.escribed..

Open sta.minate flo'',¡ers of 1ar$e size, fragrant, Receptacl-e patel1í-

forn to planate, I-2(-2+) nle long 
" 

(Z,L-)I-+GS) nirn broad,, densely sordid-

pale stramineous to gre¡r-green si1þ strigose outsid.e, insid-e finely his-

pid., rarely 61abrous, shortly stipitate, the stipes (l peclicels) (t-)t-Z

(-l) n¡n long. Perianth vrhÍte to cream*lvhiter often pínk-narone puncta"te

in throat, cyathiform, 2-seriate, the ruhorls slightly unequal; tepals 8,

elliptic-ovate obtuse, (S-)6-g(-fO) mn long x (f!-)Z-DG7) mn broad., sub-

petaloid. with entj¡e ma:'gins, palmately1ara1lel-nerved-rwitJr usually J or
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5 mai:r nerves fron the base, clensely off-lvhite to pale Srey-green si1þ

strigose abaxiallyrwith hairs sparser to-u'¡arcl-s the rnc,rrgins, gla"brous

ad.axially, the inner tepals n¿ìirroiver than the outer, And¡oeciun vrhitish,

the connecti-ves washeC, pirk-red-, of (fO-)f 2- +- 20 stamens arnanged. +

spi-rally over receptacle; ste¡rens recurving-erect, (z-)ZL-+(-4"4) t*

lons x (Ðâ - r(-r4) run bro¡.d . å - $ rnn thick, the iru:er longer th',n

the outer, glabrous; fifanents slend.er, terete, ti-Z(-Z*) nni long x
I
! m thick; sta.minal- gland-s + d.orsiventrally conpressecì-, narrov,tly ovoid-

to + lanceate, shortly sti,;itate, (r-)rå-z(-zÐ nm long " G-Ê - å(-r)
mnr thick, attaohed to basal margins of filanent, slightly recurvecl;

anthers dorsiventrally compressed cy1inclrical, (*-)t-få(-laq) * long x

G )? - f (-få) r,ur thick, with broad.ened truncate apices, anr-l extrorsely.

d.ehiscingrnarrov'r1y elliptíc valves. StaninocLes and. carpels lacking"

Open pistilliferous fl-owers of large size, fragrant, liy¡lanthiurn

cupular, (Z-)l-+G5) r* lons x (+)SGl) mr thick, pubescent outsicle as

in staminate flov'ters, insid.e sord.id. hispid.-hirsute anong stalninocles ¿ncL

carpels, + sessj-Ie or infrequently obscurely stipitate on sti-pes up to

! mn longi rj¡r und.ifferentia.tecl, the perianth anc-[ androecium j¡rserted.

successively d.o'rnr concave rnargin of hypanthir¡¡n chanber. Perj.anth

colotrr, form, ancl- arrangement as i:r starnj-nate fl-orçers, often nore cleeply

cyathiform; tepals as in staninp"te flowers, averaging a. l-ittle shorter,

5-8(-fO) mn long x (tL-)Z-SGl) ¡rr broarL. Androecir:m pale green-crean,

entirely sterj-le, ot (z-þ(-4) rihorls comprising 2þ + 3j? g 40þ iso-

morphi-o st¿,rmj¡ocles jlr her¡licyclic or spiral arrangenent over j¡ner

t¡ypanthium wall, packed closely rround- gynoecitur; staminocles recurving,
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oompressecÌ narrovrly C.eltate, linear-lanceate, narrovrþ oblong, or

slightly cfavate, with narroI/rly obtuse to acute enti¡e apices, d'ensely

short strlgose but glabrous aC.axj¿Ily tor,vards the apices, the outer

(f-)rå-¡( -lL) * lons x (å-)*-l(-rå) mm broad, sonretjmes bearing vesti-

gial staminal gland.s up to I run long, the inner shorter, cauclate to

linguiforrn at the apices, e61and.u1ar, a1I elongatiag after anthesis, the

i:iner more than the outer. Gynoecium of ca 2þ l4O(- t 50) carpels;

styles exserted. to apices of sta¡rinocles i-n a slend.er finely hispicì.

oolunn; stigmatio coLumn connate at the base, usualþ steÌlate1y

branched. at flre apex, 1-4(-2) ru,r 1ong, exserted beyond. and. slightly

over-hanging starninod.e s.

Ripe infructescences borne at ultjmate (f-)Z-+(-!) leaf nocles among

leaves on branchlets, (f-)ftsfå(-Z[)cn 1ong, persistently sordåd. stramj¡r-

eous-grey híspid"-strigose, vrith nrost lgryanthia matrring per branchlet"

Prinary pealuncles å-f (-få) cm long x 1-$ mrn thick, of the san¡e form as

in inflorescences, straightened. and, s1i6ht1y thickened.; pedicels lacking.

Ibuiti¡U h¡rpanthiun globose-cupular, slightly contracted. tolvard.s the rÍm,

(¡-)+-6(-7) rnn lons x (+)6-g(-rr) mn thick, levigate, dr¡rins pale

sord.icL grey-green, d.ensely sillcy hispicl.-strigose, thinly lignifiecl with

lzalls 1¡-¡f-fJr(-1å) o"n thick, inclehiscent, rarely d.ehiscing lengthruise

into 2(-J) unequa"l valves; ri¡r ilf-d.efined.n perianth caducous,

androecíua persistent, the sta¡ninod.es 1Ílear, acute sometjmes cauclate,

thinly lignified., generally sillq¡ hispicl, and. pnomilently elongatecl, the

ir¡ner (l)+lGB) nla tons x (å-)t 1(-1å-) mm broad., longer than the outer,

surrounding the prominently exserted- style colt-utn, eventually reflexing
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to d-issemin.tte nutlets; hypanthiuni chanber broad.ly cupular, uniformì-y

d-ensely sord-id- pale brovrn si]]q'' hi¡sute, lvith nutlets ettachecl super-

ficially to the base ancr. lolver sides, t'lutlets elongatirìg ix maturinS

h¡rpanthium to inorease the exsertion of the style tips to (Z-)I-EGB) r'ç'r

beyonc-l apex of a.nd-roeciu¡.r; boclÍ-es of ripe nut]-ets ellipsoid' or slight]y

conical, Z-È(-+) n- lons >< fl>*-t+ nm thick, broad-ly gla.brous ad-ax-

ially, d.ensely sord-id- pale brolvn silky hjrsute abaxially, the hairs

straight, (+-)¡-z(-B) o* tons; styles of ripe nutl-ets (¡-)6-ro(-15) nin

Iong, hord_Iy erçand.ed. at the base j¡rto bod¡r of nutlet, the hajrs

becomi-ng gradually shorter to'¡rarcl-s the apex, the apical- I-2 mn: often

glabrous.

2-]:2-,noc1,eù sccùliq;s':' ce 1-16 c¡r i],i¡;h, thc stc:r i-nternod'es

tetragonous, )-15( -25) nn 1on8¡ smooth, + stramj¡reous stri'gose, particu-

larly in smaller seed.lings; cotylecJ-ons with petioles 1 mm Iong, ancl

blacles elliptic to almost circular, J-4 mn long x 2-1 m broai., lvith

obtuse bases, broaclly obtuse apices, entjre planate nargins, ch¡'¡taceous

texture, onti¡"ely pale green colour, obscure venation, ancL lvíthout hairs;

fjrst 2- ca 6 1;eaf pairs lrith petioles I-2 nm Iong, anc-[ blac-Les eI1iptic,

5-17 mm long x 3-7 rnn broacÌ, r¡ith obtuse to cuneate bases, mucronufate

obtuse to acute apices, d.eeply 2-l¡-tootheil planate to recurved- margins,

qhartaceoUs arrd- fÍrie1y rugulose textr.me, + uniformly pale Sreen colour on

both faces, obscure or prorninulous venation on both faces, glabrous or

't Record.ed. for subsp . moschaturc only.
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sparj-nélly hairy on the upper faces of younger leaves; successive leaf

pajrs progressively larger and- approaching the forn of leaves of ad-ult

trees, hard-þ glaucous on 1ov¡er face, remaining 1 g1abrous.

The eplthet ¡nojr_qþ_qt_uq refers to the a"rometic I'nutr,reg-1jkei' or rrnusk'-

scenteilî? od.our of the plant (F. lrtueller 1860, IB7g, Bailey 1901).

Verrurcul-ar names: ¡lustralian sassafras (eaitey L9V), Black sr.ssafras

(Moore & Betche 1891, Turrill t948V,X¡rclerson 1956, Evans jn Beadle, Evan,s,

and Ca"rof b I9Ø), Native sassafras (n.Mueller 1860, 1BB7,B), eluie

nutmeg (Turrill 19+81, Sassafbas (F.I,rue11er IBJ), Maic-Len ]889, Perkins

1911, l920, Audas I95O), Sassafras bark plant (euitfoyte 1!11, Tr:¡ril-1

19hÐ, Southern sassafras (Ewart 1925, I93I, FieIC. Naturalistsr Club of

Victoria l]28, de Beuzevil-le 1947, Îurrill I94B' Bick, ÇIezy, and Crol'¡

L956, iíilIis in Cochrane et, al.I96B), Tasmanían sassafras (euilfoyle .19ì'ì

Hutchins.on 196l+,
T¡'elctr 1929r turrill L9)¡E,a,rti'retca1fe and Chalk lBlciJ-siãír.-JtiO oo.tglas 19:15r'',

Victori¡.n sassafras (nl-üctcinger, quoted. by lalteret lÙ)i, Guilfoyle 19ll',

Petrie J:9ir2, Scott l-91-2 [n.t. J, Jones ancl Smith I9ZF, Tr¡rri11 I9+8),

Xyphalier r,rusqué (Poi¡et 1BO8).

Series of specirnens exar¡i-¡:ed: 16J collectíons, cornprising 6l¡ with

ínflorescence (- flo',rer) bud.s, laO with open steiniinate flor+ers, J1 with

open pistilliferous floi',¡ers , tp. r,rítln fbuitilg þypanthia at varíous stages

of meturity, and. 2 of seeillíngs.
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Geographic Distribution (t".p 4)

Athero erne moschatum occurs in the monntai,ns of south-eastern

.A.ustre,lia, from the Barrington-G1ot'-cester Tops, Nel¡ South 1,,ã1es, 32o5,

south-v¡est as far as the Dand.enong renge ancl- liilsons Promontory, Victori^,,

ancl + all- Tasrna.nÍo., to 4Jo4O'S. Incorrectly reported. d.istributions

íncfud.e the Cape Otway areal Victori¡" (F.wiuel1er 1860, Bentham ISTO'

Er¡a.rt f925), south Queensland ancÌ its borcler area 'r,'ith Neur South ì,.ales

(Moore & Betche 1893, Bailey 1901, Domi,n f925), anil the rlnorth and east

Austrelian regiontt (Goocl fg6+). the provenance rrDivid-ing Ranges (near

Geelong)" o¡ a col-lection of C.'i,'¡.lter (mSl¡ 67957) is aJso cLubious.

Ecology (figures +7-5O)

Atherosperma moschatun ís confirred- to temperate ra.ínforest and. cool

noist tree fern Dicksonia a.nta.rctica'l' ) gul1-ies throughout its geogra¡h'ic

range. In no¡thern parts, on the Barrington Tops, and. j-n the Blue i,1l'-r,:"¡[,--

dlns" end. Snony Mountains, lrlew South 
"iales, 

j-t is confined. to al-titud.es

of (5OO-)fOOO-f5OO n, In southern par.ts, on'rt-ílsons Promontory and- in

Tasnania, it extend.s to fower altitud.es, from sea-leveJ to ca 1200 m.

On mainfand Australia, Alhe_qglpgT¡l.l_ ]4_o..'sqlli_!tp is associatecL with

Nothofaeus over much of its range, except j:r the central a;reas between

the Blue Mountai-ns ancl north-east Victoria, At the northern li.mít of

its range on the Barrington Topsrit is largely confinec-l to lþlþglqgÐ.

r4o-9t-9-l-nglyJþ-olîq-gLsjeg-qs- forest (cf. tr'raser and Vickery 1937, tgi1);

+ 6ee ger:nination, und.er Atherosperma,
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j¡r southern Victoria, ít is associated. vrith {q_t_þpJg€i¿!__q_tf4fff4gbepi.,

El-aeocarnus holooetalus is another frequently associa"tecl tree species.

fn the Bluo Mountains lvhere }lothofa.eus is absent Atherosperrna moschatu¡n

occurs as a ninor efenent in Ceratonetalun anetalu¡,r-Dorn:hora sassefras

forest (Brough et a1" L92+, f,bancis l-95f). There it often grori/s

by rraterfalls, in associe.tion tith the conifer fuiicrostrobos fitzEeraldii.

It is vriclespread. Ín Tasmania'l¡here it is often co-d.ominant l¡ith

Itlothofaeus cunninshamii to forur the cl-i¡rax forest over much of the islancl

(trÌrlancis 1929, I95I, lurril-] I9t+8*tGilbert 1959n',',;alter 1962, Davies 196+,

Curtis f967). Other associated. species are At_t¡æ_tgf:Lq ¡_eþg!1o'_14.es,

¡_qcfI4_iygr_ {Þqqhl_+t1_i_i, and. E}fülÀqqlgquq_sËpþ-qi_ifo.!t]rå, particularly in

the rainforests on the t'rest coast of the isl-and..

Confilecl as a rule to everr,¿et sheltered- fern gullies, it oomlonly

extencls in such habitat into tall- overtoppilg eucalypt forest, particu-

larly on the Australian mainlancl where ít is often founcL locally only in

suclr sites (cf. Patton L93O, 1933, trbaser and- Vickeyy 1937, 1938, Îurrill

.l9t+BçrGi-lbert L959, 'iialter L962, Ctrrti-s 1967). Thou6h they give the

i.mpression of nefugia or tension areas (Patton t.c. ), such rrpocketsil or

Itgalleriesl? of vegetation nright lvel-l be regard.ed. as trigger units (of.

Herbert L96O). The part icular occurrence of Atherostrerna moschatum i¡r

creek bed.s, for excrmpJ-e, may be as nuch an actj-ve f,reans of penetrating

and. coloni-síng nrarginal eucal¡rpt forest j-n suita"bly cool rnoist envi¡onments

in lasmaniaras a means of survíval und.er more ad.verse cli:natic conC-itÍons

in the south-eastern mountains of the Australicn nai-nIand.,
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Phenologr anô Nutlet Dissemi¡ration

Flowering is seasonally regular throughout the range of the species;

Local populations appear to flol¡er at the same time each year, jne-

spective of seasonal climatic fluctuatj.ons, The young j¡rflorcscence

(= flo-vi;rer) tuas appeer í¡r November'Decenber j:r the early austral. suirner.'

before the f?uitirig LS4panthía of the previous flon¡ering se&son have

ripened., an¿. enla¡ge slc',lJ.y, through autumn and 'w-intell until June ancl Ju1y.

Flowers usually open betlveen early August and. mid. September ln northern

areas and. beti'¡een late AugUst and. late Octobef in Tasmania. The

d.uration of the flovrering period- is about l4-l vreeks, as i-nd.ica-ted' by a

population at Brovrn Mountain, Nelv South',¡'a1es. In this populatíon,

flovuers open in early Septer.rber, anthesis foflows in rnid. September, ancl

staminate flowers and. the perianth in pistilliferous flowers fall- ín

earÌy gotober, trbuiting l¡ypanthia usually mature between November and.

early March in northern areas, ancl, betl¡een r¡íd. Januar¡r and. early April

i.I1 Tasmanía, over the sunmer ancl- early auturnn months'

As d.escribed- bri-efly in chapter Vf, d.isseni¡ration of nutlets is effected

by the spread.ing and- recurving of the inner star¡inocle rvhorfs that closely

sr:nounrl the styles ancL retain the nutl-ets, allowing the nutlets to fall

out anci be carried. lightly to the Sround. by lvinC.s. The matu:re þpanthia

remaín attached. to the tree d.u:ring nutlet d.íssemination, but falI wlthin

a felr d.ays afterlvards.

* Gilbert (f959) record.s observing the plurnose nutlets being blown about

ljJce àov,nr ôuriirg clissemine,tion.
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The characteristics of the gerrnilation of nutlets on fibrous trunks

have been d.escribed- under the genus. Tn this connection, attention is

d.ralvn to Maid-ents (19U) publication of a photograph of a sapling of

Atherosperma nroschatum growing epiphyticr.lly on Dicksonia at Ringarocna,

Tasmania, If such gerrnination requirements are usua1, they lvould. appear

to control d.i-spersal by h¡riting the species to particular habitats,

Tnfraspecific Variation

CIínllaL varia-tion is exhibited- on a north-south grad.ient in the

folloi,rirrg chasacters: (1) stern compression, l,rhich becones tetragonous

on ultjmate branchlets, largely because of a sJ-ight d.ecrease in the

d-ensiQr anil length of stem pubescence, (Z) leaf blad.e form, in whÍch

bread.thrand. the frequency anc-l clepth of toothing on the blad.e marrgin

increases, particulorly on shailec'l anc-l sapling lee.ves, anc-L (]) length of

stamens, nurnber of staminoc-Les, J-ength of outer starninocLes, a"nå síze of

nature nutlets, all of l'rhich d-ecrease"

îhe olines are urost steeply stei:pec1 between the BLue llountains ancl

the l3irolq¡ Ilountains - south co'bt range populations in Nelv South'.,'al-es.

In conjunction l'rith the other cliscontinuities i¡ tree size, number of

sta^mens, and. geographic d-istribution, they provicle the basis for d.istj¡r-

guíshing truo subspecies. The two subspecies are separated. in this

region of Nerv South i,:ales by ca 100-150 míles of relatively d.ry inhospit-

able J.ov-¡-Iyirrg ta$l-eIancl, in the gicinity of Canberra and. Goulburn,
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sub sp, mols_q_h_{_t_W.

Atherosperm¡" moschattm Labil-l-. , 1806, !.c. i Hook.f . , l:855, 1. c ';
h1,, 1855, I.c.i .A,.Dc. , !%8, L.c.,P.P.i Bai11. , 1869t 1.c.,

p.p.i Moore & Betche, 1893, 1.c.r P.P.i F,l\f.BaíI' t I}OJ-. L.c.,

p.p,i Perk. & Gí1g, Lg1l-t I.c., p'!.; Dixon, L906, 1.c.¡ p,p.;

Domi-n, 1925, f,c., p.p.i Francis, 1929, I,c., p.51 Patton, I93Ot

1933, I.c.i Francis, I95l, I.c., p.li Bick, Clezy, & Crow, 1956,

1.c.; Gilbert, 1959r 1,c.; Davies, l9ü+, I,c.; Costermans, I)66,

I.c.i i.IiLlis i¡r Cochra.ne, tr\.ffþr, Rotherhar,r, & '',ri1lis, 1968, t.ltsl"

Atherosperma d.ilatatun Gd.gr. , L)I), I.c.

Atherosperrna nutict¡:l C.d.gr. o I9A9, I.c.

Ätherosperne tas¡ranicum Gd.gr. , I9I9, 1,c.

? Crvptocarva glaucescens TuL., \855t 1.c,]I

Dendrosrna lucid-a R.Br, ex Cromb., IB79tt 1.".]

FigureSJ-L.

Trees l:O-'25(-jO; n high, vrith relatively slender croïünsi branchlet

stens J guite tetragonous, often blackish, + shortr¡hispid.-strigose; leaf

blad.es of tree croïün el1iptic, lanceate, or ovate, (Z-)l-*(-B) cm long

-)t-Z(+t) cnr broad, r.rargins (l-)Z-6(-8)-toothed., i-nfrequently entire,

forking of mai-n nerves d,iscernible on one or both facesr' androecirrn of

stanjnate fLowers conpri-sìlg (fO*)fZ-f 6(-20) starlens, the outer stamens

(z-)z|-zX(-¡) *l longr the i.r:ner (z|-)l-Éçt+) nrm lons, all 1recurvecl

Gx
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e.fter anthesis, particularly the i¡u:er stamens; androecium of pistillif:::'

ous fl-owers compri sí.,'g ZþJO(-I>) sta.ninod-es, the outer staminod'es (1-)

;r!-z(-l) rnr,r lons; ripe nutlet bocLies 24G5Ð m long x fl l*-t+(-rå)

nn thiclc, styles ç5-)e-9ÇÉ) nrn fong.

Series of speci'ens exa¡rined.: L35 eollections, conprising J6 vLt'h

lrrflorcsccnbe (= fl-bi^-er) bud-s, 34't¡jth open sta.minate floruers, 26 with

open pistill-iferous flov¡ers t 36 wílin fruiting tSrya"nthia at various stc"gc;

of natr:rit¡r, a"nc-[ 2 of seed.lings.

Geographic Distribution (o"P 4)

Mountaj¡r ranges of south-eastern Nelv South ',iales, 36030'5, eastern

Victoria, and- all Tasmania, to 4Jo4O'S, fbon sea'leve1 to ca 1200 n afbi -

tud.e.

llev¡ south l,,Iafes " Tunut; Goobraganclra river; Tilba Tilba; Geehi-

Kh¡.ncoban; Cooma; Geehi river crossing; Brolvn Mountain; Glenbog;

Delegate cl-istrict.

victoria. Mitta Mitta; upper Hturre (= Nlur='ay) river; Mt,E11ery;

Big river, between irfts. Bogong anc.'L Nelse; Buffalo Hospice; Bend'oc

tow¡rcls grbost; Cqnberland. Fal1s; It{t.l\{argaret Gap tov¿arc-l Inke Mountr

playgrouncl; Bl_a.ck rs spur; Marysville; Goufburn river, Morysví1le;

Upper Yarra; Healesvill-e; Don river; Cenent Creek; üarburton;

I'a.unching Place; Upper Yarra; Pori¡ell I\{ountain; Pbr;clltoçrn; }lt'Balu Bat;

Mt.Disappointment; Tonaha"v¡k Gap near Beenak; Danclenong ran8e; Ferntree

Gully; Sassafras; Ka.lliSta; Sherbrooke lorest; Monbulk; Danrlenong;

Neeri¡¡ south; Tlrers river; Thorpd.ale; lfyora; hrtons creek; seale: É'
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Cove.

Tasmania, King island-; ci-rcular Head.; ï'iaratah; Riiegarooma; Roses

Tier; Mt. Bagow; Blue Tierrnear Launceston; Forth Fallsrnear Sheffieì-c1;

crad-le Mountain; llersey river; Meancler river; Rosebery; Loke st"clai:-'r:

Mt.Bishop, Maria islancl; Mt,Field.; . Derrvent river a.rea; Collinsvale;

Ûlt.ilellington; Mt.Lind.on; Ferntree; Hel-ls Gates; Gorcl-on river, fuJre

Ped-¿er; Picton river; Hartz ¡nountains: Bo.tlUrst liarbour; Hastings

river; Recherche Bay; Mt.Arrowsnith (ubi?); Karrgaroo Botton (ubi?);

Ocean,åa (ubi? ).

Infra-substrrcc-i-f j c Var iation

Characters shov,:"ing geographic variation are the petiolesrwhich are

shallovrly ir¡pressed and >

often acr.mir¡a.te, in Tasnanian forns, ancL the bole barkrwhich is d'i-stilctl,-

rougher i¡l central Victorian populations. Tasmanian forns are also

oharacterised. by often narked.ly broad and- d.eeply toothed' leaves.

b. subsp . fntesifol-it¡n (A.Cunn,ex lul. )S"hod-a", comb.et stat'nov-

Atherosperma integrifoliun ^A.Cr.¡¡ln.ex Îul., Arch,lúus.Eist.Irlat.Par,S

(].alÐt+2U lA.Dc., Pro¿, L6,2(1868)6J6 pro svn

moscha.til,

- Atherospernatis

IYPE: A. Cunningham l82ln Blue Mountai¡s, .tpril 1826 

- 
iso-

t¡rpes ù K, P(?), srNe, iT (lost).

¿ttro"o"lçfre_9loleelp Gdgr., 8u11. Soc.Bot -tr1' ance 66(79f9)42.

TYPE: ilîaid-en f = Forsyth]. rtJamieson Valleyir and- IrBlue i{ountains*

ifil.Vfff .IB99 holotype in LY, isotypes irr NSi,Í, US.



o errna rloschatum

475

auctt. lnon Labill.]: A.DC., 1868, f-c.

p,p.i tsa11J-., 1869, L.c", p.p'i Moore & Betche, 1893t 1'c',

p.p.; F.M"Bail-., 1901' I.c.,p.p"; Perk. & Gilg, 1901, I'c",

p.p,; Dixon, 1906, 1'". p.p'; Brough, I',tlcluckie, & Petrie,

L92t+, I.c"i Domin, L925, I"c., p.p'i Francis, 1929t I.c',

p.+t trbaser & Vickery,1937,1918, I.c.; trbancis, l95l-' l "',
p.5t .And.erson, 1956, I.c.i Xvans in Bead-le, Evans, & Carolí'z¡

1963, I.c.

Figure 3 L-f.

Sh¡ubs sr snall- trees J-10 m high, vrith relatively broad- croÍrns;

branchle-b stems round.ed-, hard.ly tetragonous, golclen to dark brovrnish,

d-ensely + hispid-; leaf blad.es of tree cror.¡:a linear-elliptic or narrolrly

lanceate, (z|-)+-lL(-rz) cm long " (tt-)*-tLGz|)cn broacì., marsias ontirr,

rareþ 1-2(-4)-olscurely toothed., forking of maj¡r nerves obscure on bai.h

faces; androecitm of staminate florvers comprisiog (f+-)18-20 or mol'e sta-

mens, the outer stamens (z*)l-#(-+) orm long, the ir¡ner (l#)È-+(-É) t"

long, all + erect after anthesis or the inner stamens sli€ihtly recurvcd-;

androecín¡r of pistilliferous fl-orrers comprisirg (lO-)lS-+O stanj¡rodes, the

outer staminod-es (rf,-)z-lGlÐ mm long; ripe nutlet bod-ios (Zi-)l-#G+)

mm long x1-$ nn thick, styles (¡-)S-fo(-15) nïn 1ong.

Series of specimens examineil: 28 col]-ections, comprising 8 v'¡-ith

jrrfl-orescence (- flolrer) bud-s, 6,;¡ith open stani¡late flowers, ! luith open

pistilliferous flolvers, and. 6 lvj-th fruiting hypanthia at various stages

of rrraturity,

GeographJ-c Distribution ("rp ¿+)

Samington-Gfoucester Tops, 32o5, and. Blue Mountajns , 3+oS, central

east Ne'rg South'!Ta1es, betr-reen (¡OO-)fOOO-1500 m altitud.e:
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Gui;ri'''i, Manning river; Pheasant creek; Khol¡It'¡ha (= Kholwha) creek;

Horne swamp; Barrington Tops; Bl-ue Mountains; betr,¡een Mt,îj-Ison ancl Mt'

Trvine; Blackheath; Minrrilehaha Fa1ls; Jamieson valley; Katoomba;

';entvsorth Falls; FecÌeral Falls; I"zchlan d.istrict (r'ratershed-?).

Infbasub specific Variation

The Barringon-Gloucester Tops and- BJue Mountajns populations ar'e

wirLely sepryatec] geographically; the sub-species a,parently d.oes not occui

on the j¡tervening Mt . coricud.g¡r massÍf , These popul-a.tions show fr¡rther

mi¡ror d.j.sconti-nuities in tÌre c1i:n1þ varying cheracters discussecl above.

Barrington-Gloucester Tops trees have rather more rounded. stens with a

d.enser ancl longer pubescence, and- nore obscr.lrely nerved-rand- d.ensely

pubescent leaf blad-es than Blue Mountains forms, as weJf as fÞequentþ

larger tepals in st¿rminate flowers, averaging 7-8 mrn x 4-5 mm agaínst

5-7 nn " z+-lLG5) *t, and. lorrger stanens, averagi-ng 3+'4+ mm 1on6

against Z*-3t r*n. In the BIue Mountains population, there is a s1i6ht

i¡rcrease in the toothilg of the leaves, concerning lvhich the southernunost

coflection seenrfrom the Lachlan (head.,,raters?) district (.l.Ouff: WL 3f7B\

exhíbíts a" leaf shape and. toothi-ng intermecliate beti,;een this subspecies

and. A. moschotun sub sp. rqo_qc]E:turn.

Taxonomic Notes anc-t Ty¡rification

The taxonomic íntegæity of .{therosperma moscho.tum has been maíntaÍnecL

by all previous revisers, except Tulasne (lrgss), Gand.oger (r9r9), and. ai:'y

shavr (1966).
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Tulasne d.escribecl the rather d.istinctive Blue L,[ountains form as a

new species, , and. it is note';rorthy that its

cha"racteristics have not been revieuecl again untj-l- nol,v, the fou¡ species

proiJosed. by Grnc-toger are lvithout basj-s. The uniforr:iity of the nateri-al

fbom v¡hich he d-istirguishec-L his three species fbon Victoria e.nd, Tasrnania

shows that he had. l_ittle iùee. of taxono¡iq aîr ¿e::j.a in ./,t.&q$lgJgl

49-Þ-9þq!-tI4 as a -rvhole. He d.icl recognise the d.istinctive features of a

coll-ectj-orl flor,l the Bl-ue ll'iountains, and-, presumc.bly in ignorance of

Tulasne t s Ar__þjþ_egtilq_1_irl¡ n¡mred. ít Atherosperma elonqatum. Airy Shar,r

record.s v¡ithout explanation tl¡o species in thc genus frorn Victoria, anfl

îasnanía,.

The narne D_#Iggng_+,q*ga. r¡as used. by cronbie (1979) urerely to refer
to a host tree for a licher¡ ancL is apparentÌy basecL on a manuscript name

of R, Brov,rn (see und-e" &I"^l-osE-l_eq), None of Brormts collections

avail-able to me caruy argr reference to this narne, nor d.oes the epithet

a"ppear j¡r his manuscript d-escriptions (cf, also Burbidge I95D).

Although none of the t¡rpe colleitions of .A.therosperma moschatum cite .l

bea¡ the locality'rín capite van Dienenfìl¡here, accord.ing to the proto-

logue, Labill-arrLière gatherecL then, their sirnil-erity to the orj_gina1

illustrations i¡r Labill-ard.ière (feOø) confjrus thei:: authenticity, They

t'¡ere eviilently coLlectecl in the vicinity of Recherche Bay (= Rocþ B*y,,)

in the translation of krbíllarc1ière's Rel-atíon (feoO)) on Iabitlardièrds
second. visit to îasmania in I79j. Accord.j_ng to the fJ_ovrering cycle of

the species, the speci:lens r¡oufcl have rea.ched their partj-cular fruít a.ncl
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inflorescenco bud. stage betvueen December and. February, a'nd no later than

March. 0nþ the second. visít coincid.es lrith these months. Topotypical

col1ectj.ons are represented by Mai¡len: NS"¿ 67869 and- SchocLùe il+O6, 3trf2,

'1J6,
Most of 1,ab11lard.ièrers collecting 1n Tasurania lras done j-n the area

of Recherche Bay Q-loiO'-LO'S) between 21 April ancl 16 NIay 1792 artÅ' 2a

J anuary a.nd. 15 February l79t " Tt lvas this area that he termed-,

appropriately, 'rin capite van Diemensr" Stearn (fg6o) and. Stafleu (fge¿)

in error put this 1oca.Iity consid.erably northward-s at Storm Bay, at the

entrance to the Derrvent river. Inbíflard-ière on pp. 1081116-117 of the

translation of the Relatíon (1.c.) indi"ates that Ac'!-venture Bay, Cape

Tasnan (- Tasman Head.), ancl the DrEntrecasteaux Chanrrel lrere north-east

of hís ttÎempest Bayrr anil Roeþ BaJ¡rlrhich trou]rf be ímpossibl-e if his

rrÎempest Bayt' lrere the presently named- Storn Bay.

The type speoirnens of Athqfo¡l,"ntog-i+lgg1:ilgllfot exarnined', irl'entical

ín form and. collectorts trimming anc'l agreeing in collector and. locality

d"ata, are labelLecl with d.iffering d.ates of collectÍon. One herb. K

isot¡rpe is d.ated. April 1:826, another is unclated-, and the herb. SING

isot¡pe bears the nr¡nber L824. Î¡Lasne in the protologue (fe¡¡) cites

IB2J+ß as & collectorrs r¡r¡mber. Accorcling to Hel'¡arcl (1841), cunningham

rvas í¡ the Blue Mountai¡rs area both in January and. aftor October in 1824t

and. fbom March to + August ín ì.826. Because the d.ate on the sheet in

herb, K but not that ín herb, SING appears to be written in Cunningharnrs

hand.rand. the sterile concLition of the specimens suggests an autumn col-
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lection, Aprí1 1826 is the like1y d.ate of collection. As i¡ldicated

by ft;1asne, the number 1B2J¡ apparently represents a collectorfs number'

ConcernÍng the typífic atíon of Atheros the locality

Launching Pla.ce is misspelt rtlunchir45 Placetr in the protologue. The

precise clate of colleotion, 2J January 1tOB, is r¡ritten only on the

herb_,B0 isot¡le.

Conoerni¡rg the typification of 4|4gfo-FIsl'rnj}--ç-1r4Ëg!yn, J .Fl.Maicìen is

cited. as collector in the protologue, anrL the specimen label on the

holot¡pe, aruootated. by Gand.oger, also i¡clicates Maid'en as collector,

Blue Mountains as locality, encl tt8.99" as co]lection d-ate. 0n1y the

locality ¡.nd. c-Late are vrrj-tten in Maiclenrs ha.nclrho',i'iever, lvhil-e the collec-

torrs n¿r¡re has been ad.d.ed. by Gand.oger, The holot¡rpe itself natches

perfectly tv¡o íd.entical collections of 1{.Forsyth: NSt/ 678/1.6, from Jamie-

son Valley (t'near foot of Fallsrt), U.VIII.1.899, and. US 12751¿65, fron

i:;entvrorth Fal1s, VIII.lB99. In view of the 1abel1ing, there can be

l-ittl-e d.oubt that it is a cLuplicale of Forsythrs collection sent to

Gand.oger by Maíd.en. there is a fl¡rther collection of Forsyth (NS'',í

1¡827) from lientworth Fa11s, clatecl 21.V8I.1899, rvhich d-iffers fron the

type series only in the slightly trigher proportion of female flowers

wÍth fallen perÍanths. It appears to h¡,ve corne fþom the same tree as

the type but, accord,ing to the label,o at a later d-ate,

.l.utlr,-,ntio spccÍ-nens of Cnrotocarv¡, Elaucescens Tu1 . in herb. Ïf (herl.

J,D.Hooker 53I and. 857) are apparentþ lost. The series loaned' by

herb. K fborn J.D.Hookerls herberiurn offers arübíguous interpretatLons for

ctrrtlrel'r-bic,:tio:i. 0n the one hancl, n.53]- may refer to the various cofloc-
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tions of R.C.Gunn, who always usecl this nu¡ober in his collections for

AtþS_r_p¡¿egq ¡i_o¡r¡gt_!¡p. 0n the other, the nurnber may be taken from a

d.ate written as tt5/3l 184Orr on a J.D. Hooker collection from Kangaroo

Bottom. The nr:¡rbeî 857 has not been traced..

Chemistry

The bark of 4lþgrorysrpa 4qq_g!e_tu4 contains essential oi1s, tannin,

resin, ancl various alkaloid.s. These ';rere fjrst examíned- by Zeyer (f86f)

ancL later reviewed by Mairlen (f889).

fhe essential oi1s, present alsointhe leaves and. responsíble for

the ch¿iracteri-stíc od-our of all parts of the tree, lvero subseguently

irrvestigated by Gladstone (re64, 1872) anc. scott (lrglrz) (riae Jones and.

Smith lj92\Ð.). Safrol was id.entified (Jones a.nd, Sr,rith IgZt+Ð., T\¡rrí11

rg+B); it is present in apparently smaller quantities than in Doryphg{a.

sqsqqtqq. .a,ccordi-ng to Maiden (t...), oil fþom the bark isolaterì. by

steam distillation is thin and. light, pale yeJ-lowísh brovrn, aromatic,

and. bitter; it is not rubefacient or irritating I'uhen rubbeiL on skin.

0i1 fþom the l-eaves ís d.istinct, of a greenish colour, and. resemblos oí1

of mace (l,ta:-aen 1.".) (cf" Doryphora aromatica ).

Characteristics of the tannin and. resin have been sumnarised. by

Maid-en (r.".). lhe tannin is a yerlolv liquid of faintly acid and.

astríngent ta"ste. The resj¡rs are red.-brovne and. faintly aromatic.

A melti.:rg point of 114oc and. a formula of cztï.uzo, ís recorded. for
aromatic resins (Maiaen 1.c.r p.L57), vrhire a nelting point of 1040ç

anci a fo:mule" ot rrrrn3rOro is reoord.od. for the apparently non-aromatic
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resins (lrraiaen 1. c. ¡ p.22+) .

lhe alkaloid.s from the bark ancl leaves have been recently re-examined'

i-n detaj.l by Bick, C1ezy, ancl Cron (tgS6), and. Bick an¿ Douglas (DeS).

The bark contains I,7-2,0þ totaf alkaloicis, the two najor alkaloid-s

present, berbamj¡re and. ísotetrand.rine, are of the bisbenzylisoquinoline

t¡rpe with tv;o d.iphenyl ether linJcages. Berbanine has the fornula

037H4OO6NZ, and crystallises in colourless plates which melt at tZgo-DLfC'

Isotetrandrine, CAgH,_rZO6NZ, crystallises i¡r cofourless prisnns luhich ¡relt

at IB2o-lBJoc.

A number of minor alkaloid.s have been isolated,, though not all have

boen investi6ated.. One, atherospermoline, is a phenolic alkaloid. of thc

bisbenzylisoquinoline type with two cì.ipher¡r1 ether linkages, It has the

formula Ca5ÊfiO6*, anð- comprises trvo lSrdroq¡-groups, tlvo metholqr-groups,

one methylimíno-group, and. a second.azXr anine grouP.

. Others are of the aporphi::e t¡4pe: ísocoryd.ine, atherosperminine,

methoqratherosperminine, ljriod.enine (- spermatherid.ine, Bick et cJ.

1956), metho:ryliriodenine (- atherosperraid.ine, Bick et al. I)i6), and-

spermatherine (in leaves only). Isocoryd.ine is a phenolj-c aporphine

with f,he formula CZOHZJ0'N, and- crystallises in colourless needfes vrith

a mel-ting poj-nt of 2320-231+oC. Atherosperminì:re, Cz,J.ZfZN, crystalliseg

in colourl-ess needlles rvith a nelting polnt of I99o-2OOoC. Liriodenine,

ar,HrrO;*, is non-þhonoligrand. crystalfises in bright yeIlow neecLles which

melt at Z760-Z-180C. Methoxyliriod.enine, CfeHfSO4N, is also nonlhenolic,

arrd. crystallj-ses il bright yeIlow neeclles with the sa¡ne meltin6 poilt.
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Of these alkaloid.s, berba.laine occurs also in the Berbericlaceae,

isotetranclríne in the Menispermaceae, isoco::ycr-ine in the Annonaceae and-

papavera,ceae, a-nc[ ljriod.enine in the Magnoliaceae. No other nembcr of

the .Atherospermataceee th¡.t has been investi-gated- chenica'lIy has so nar¡y

alka.loid.s i¡r comrnon i'¡ith other fsrlilies.

Uses

tr'ron the fbesh or dry bark and- leaves, rather bitter tea- or beer-like

ínf\rsions have been brevyed- l¡hich act both as a tonic and. mí}d- aperient

(T,inclley 1853, J.D.Hooker I}iJ, Î:lasne IB55t 3.Muell-er 1860, Baillon

1869, 1877, Maid.en 1889, Pax 1BB!, Perklns and- Gilg 1901, Perkins 1925'

Eryart 1925, 1931., Garratt 1;git+, 1u*il1 1g+1',Aud-as L95O, Anclerson 1956,

Airy Shair 1966, Curtis f967). Lind.1ey, Baillon, and. Maiden recommend

the ad-d.ing of nrilk to improve the taste I These inf\rsions have been used-

also in the treatnent of astk¡ra and- sonae for¡rs of heart disease (Maiaen

1.c.r Bailey ]:913, Bick et a"I. 1956), ín which the essential oils rnay

play a rote (ir,taiden ].c.., I¿uterer 1895, Turrill 19h8ù.

The tj:nber, with an a.verage lateraL hard.ness of l¡lO t<g (tletctr 1929),

is rather pale vrith a d.ark duranenrancl is light, strong, close-graÍrted-,

¡ret easily r,lorked-; it has been d.efjned. as e cabj¡ret softrvood. by Beker

(fgf9). It is suítab1e for j-nterior fittings, turnery, and cabinet

work, and has been used- for sash and. cloor franes, sr¡all hancìles, brush

stocks, wood.en screrrrs, cask staves, lrood-en buckets, shoe lasts, carvinS,

sor:.nd.ing boa.rd.s of rnusical instrr:nents, and. partioularly clothes pegs

(F.MueUer 1.c,, Maiclen 1.c.r lJelch L.c,, Garratt 7'cot Arrd-as !.c.,
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.And.erson 1.c., iïil-lis in Gochrane et al. 1!68). Aocord.Íng to lul-asne

(1,".) and. Baillon (t%9), the tjmber has also been used. Ln the con-

structlon of houses and. shíps. It is not in general use at the present

t j-ne.

The speci-es ls oocasíon¿ìJ.ly planted. as an ornarnental tree Ln Great

Britain (nrrrifr 1948).
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IX. TRTBE LALTRILIXAE Pax

I¿r.relieae Pax, Pflzfm. 1.2(LBB9)97 ,IO2 P.P. i Garratt, lrop";roods

fi(r%+)22 p.p.; Hutchinson, Gen.FI.Pl' 1(1964)l.lJ,120 p'p"

Ehrend.orfer, Krend.1, Habeler, & Sauer, Taxon 17O968DtÊ p'p'

ÎYPE GENUS: I¿urelia Juss., lectot¡¡pe.

Snal1 to ta11, rarely shrub-l-jke trees, aa (Z-)+-t+5(+O) nr high, with

wid.espread-ing or rather coltxlnar habit; trunks usually solitaryi cror''Ïls

rathor corSrmbiform to conpactly cylíndricaI, usually and' sometjmes consid'-

erably shorter than the bo1es, with branches ascending or rather horizon-

ta1; ba¡k smooth to very rough, and. variably fissured., longitud'1na]þ

f\:rrowed., or pustuled., aromatic or a ;oclourless; secondary rçyIen with

yellowish hue, the vessef members solitary or up fo 2O/o j¡r rad'iel-

nrultiples of 2-JÇ5), ce (lO-)ry-AS(-fOO) per sq. nm in transection,

j¡rnen tangentÍa1 d.iameter (3O-)¡O-fOO(-lt+O)lL, tho fibres (f,+-)t.9-2.+

(-Z.g) mnr maej¡m¡r length range x (tl-)Z+-50(-80) fl-outer tangentiat

d.iameter, thin- to relativety thick-wa11ed., pred.oninantly either fibre

tracheid.s, or libriforn wood- fibres with septae, or relatively transition'

al, lrith bord.ered- pits variably nurnerous on traoheid-s, relatively large

with bord.ers d-ístinct'F*, the ¡nultiseriate rays (0.2-)O.l-1.1(-1.8) *t

high or sometÍmesncce by aggregatiorr x(Z-)3-5(-8) celfs lvid-e, heterocel-

* Sonetimes 2 or 3 in a group in D

It* Often rather ind.istinct irt Læþ¡A4fq.

sassaflas (r.r9).
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lu1ar, u"ith procr¡nbent ce1ls J)-60/r" in tangential d.iameter, acicular

crystals present or absent, oí1 cells present or absent in marginal ce11s,

the parencþma absent or very spaJse and. d.ifftse; hairs where present on

lolver face of leaf blacl.es si-rnple, less often tufted"

Bise:nra.l, or monoecious. rarely polygamous*; inflorescences glabrouS

or glabrescent to rather d.ensely sord-id- greyi-sh or stramineous-golci-en

strigose; flolver-subtend.ing bracts or bracteoLes lanceate to ovo"te,

relatively sna11, not or hard.ly enclosing mature flolver bucfs'¡'þi h¡rpan-

thíu¡r of bisexua.l and. pistil-liferous florvers variabþ d.eepþ poculíforn,

the rj¡l flat, convex, or risi-ng sub-erect, d.ístinct fron d.eep Ì¡ypanthiu¡¿

chamber; perianth of open flowers + rotatiform*'F*; stamens obtusely

apiculate to ¿rristate or truncate at the apex, the filaments relatively

broad., + shorter than the anthers, the sta¡¡inal gland.s veriously wing-like,

lanceate-ovate planate, or peltate, stipitate onþ I'rhen peltate, ilisposecl

above the base of the fifa¡irents accorcì.ing' to the genus; staninodes i:t

bisexual and plstilliferous floruers confined. to rjm d.istinct from þpan-

thir¡n'r chamber, the irurer l¡horls ced.ucous or persistent and. not enlargecl

in fbuit; style col-tunn harc'Lly exsertecl or protrud.fug up to 2 mm beyoncl

h¡ranthiun rj¡r in fbuit; dissemj¡lation of ripe nutlets effected. by

d.ehiscçnce of fruiting hypanthir.¡¡n.

* Ie!qtg_]--þ only,

*# Lerger anc-l d.eeply c¡nrbiform only in lorylhoran and. oompletely enclosirrg

mature flower bud.s onþ in l-_Egåseltgå.

*rt{' Often or usually broad.ly cyathiforn in ï¿urefi.a.
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C.onera, Geograptric Distributi-on, and- Eco1ory

The tribe Leurelieae comprises five Senera, lgdllggqlt, lgæbgrg'

T,¡rt rr..el i n ancl Jdemggllgq, 
-rrhich occun in the nountains of

Nerv- Gui-nea, eastern Australia, Ilei'r Caled.onia, New Zeal-arÇ and- southern

Chile (nap 1). These genera are associated. w-ith essentially subtropical

raj-nforest. The tribe is of r,::ch v'l-id.er occuryence or¡ the eastern and'

western continental sea board.s of the southern Pacific ocean than the

Atherospernateae. 0n1y one species, L¿u¡retia-ÞgnpeIlvj{9lq, is found- on

the eastern gea board' The forests in v¡hich the genera occur have been

d-efj¡led- ecolbgically as subtropical or notophyÌI or sub-montane rain-

forests j¡ Austrc.lia (Baur L957 r'Jebb 1959, Baur f962), as subtropical

rairforest in New Zealan - (Coct<a¡me f958), ancl as lagrel va11ey forest

vríth a subtropical aspect in Chi-le (ïiarning 1925, Oberd-orfet 1960)'

In these forests, the genera a¡'e associated. to: a greater cr lesser

d.egree vrith Ng!þo&6¿q subsect. ÞaPg{,l¿!¿rg as d.efined. by van Steenis ç]:lSl)

in IVev¡ Guinea and. Nev,¡ Ge,led.onia, the only regions vrhere this group of

Nothofagus survives tod.ay. In Australia, New Zea1:anð', and. Chile, they

are found. j¡r forests rùhere, on c1jmatic and. floristic grounds, this group

of Nqtlefsggp_ night afso have been expected- to occur. That thj-s asso-

ciation has historical significance seems to be j¡d.icated. by the partict-rJl::

occurrence of !ryg4@ i¡r the _&thofe_glg forest zone j.11

New Guinea, D_=_gtgrq!4¡ieq is the feast specialisecrr species of a genus

that is the most centrally situated. and- Jeast specialisecl i-n the tribe-

gther f,rees associated. rvith the genera and species of the Lan:relieae

in these forests belong to the farcilies C-rmoniaceae, Elaeocarpaceae,

Escalloniaceae, Eucr¡rphia.ceae, Lauraceae, Pod.ocarpaceae, and. îinteraceae'
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.L11 of these families.. lvith the parti-a1 exception of fu"uraceae , lre

essentiafly southern hemisphere in both cListribution and. centre of

d.iverslty i aI:. have sj¡lilar if someti¡res more extensive ecogeogrc"phic

clistributíon patterns, Sone of the farlrilies, for example Cunoniacec"e

and- Esce.lfoniaceae, are ¡nore lrid-espread. only because of thei-r occurrence

i:r southern -Africa, from lyhere fossils of atherospermataceous plants are

knovrn.

Several of the genera, moreover, cÌosely paral1e1 geographic d-is-

tribution in the Äckama-spjraeopsis (Cunoniaceae) species group, Quintinia

(Escalloniaceae), and- the ÞgÞþþ (,;ü¡rturaceae) alliance in Australia.,

Ner,v Gu!nea", Nel,r Caled.onia, ancl Nerv Zealand., and. of 4l¿E-to1g1-1q (nlaeo-

carpaceae) in Austr"a1ir., Nevr Zealand, ancl southern South Anerica.

fihether these assoclations have a hístorical basis is unprovecl but

perhaps bot un1ilce1y. Any consideration of the phytogeographic orj-gin

of the Iaurelieae, however, nust take into account Dansereurs (lgØ)

warning ancl the present evid.ence of the fossil recorcl (chapter )iV), which

together inc'Licate that these florj-stic comnunities, so consistent i-n tl'rej'r'

compositlon tod.ay, msry nevertheless comprise groups of d.iverse origin.

Notes on the Characters of the tribe Leurelieae

It has alreac$r been notecl tha"t the vessels of the second.ary 4¡1em irt

all members of the I,ar.¡relÍeae are wid.er and fewer per unj-t transverse

area of lrood- than those of the Atherospernateae (tatfe f). The vessel

dianeters average snallest in Daphn+4rq (6O p ), tel]xg-}þ (6+ l* ), and.

D ¡fh.o_f? QO rU-), the more temperate-latitucle genera. In the tropical..
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Latitud.e genera of the tribe, the vessels are vricler, averagi:tg tO9,þ

d.lanreter ln Ðrygdo_43lhng_. Even in qq_r[phgrg, the mean vessel pore width

i-s greater j¡r the northern species, D.--qf-qrna!i-9-A Oe ¡t d'ia¡neter) tnan

in the southern species, D. sassafbas (6+t*díameter), ancl a sj:rila.r trend

is noticeabl-e i¡ D+pl4sndr-a, betr,reen the northern sp ecies Ð. renand.ula

anc1 the southern or¡es D. apatela ancl D. ten¡rþ-es-t. There is a para1Ie1

situa.tion in {othofagus, the tropica"l-latitud.e species of vrhich have

striki¡gly vrid.er vessels than thejr higher l-atitud.e congoners (Dad.swe11

ancL lngle I95t+),

The reasons for this pattern of varj-ation are not j¡med.iately cIear,

because both tropical-and- temperate-latitucle specles gror;'i in generally

sjmil¿rr cool misty evenwet habitats, That these d.ifferencos ín vessef

w:id.th result from selection il response to seasonal variations in

temperatr.re and. rajnfall in the temperate latitudes, or their near absence

in tropical nountain areas, is perhaps the most obvious explanation.

In the Inurelieae, the firequency of vessels per urrit transverse area

of u¡ood. is highest in the temperate-latitud.e general the reverse of the

trend. in vessel v¡id.ths. ].',rl:en the mean number of vessels per uni-t trans-

verse area of woocl is multiplied. by the mean vessel d.iameter for each

genus, the resulting figuresrruhich 6auge the refative vessel area per unit

'F Í'rgures for pcro r¡id-th are not particularly biassed. by the occuïrence

of grorrth rings, which are rather equally d.evelopecl in both tropical-

a.ncì. terrperate-latitud.e genera, e.g. Wegeqgæhne and. Þgrg^Ijig.
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transverse area of r,vooà, suggest little d.ifference betv¡een the genera. In

!_æ_l-]Iqrf,igil, the figr.re of relative vessef area is rather hiSher than those

of its congenersrand- may reflect an increase in vessel capacity in

response to the replacernent of fibre tracheid.s by libriforn lvood. fibres

in this genus,

The features of the nuttiseriate rays of the genera of the I-.,aure1ieae

have been discussecl in chapter IV.2. In general, the rays have larger

procumbent cells and., except in _D_rygf.i-o_c1qgtìIle_, 3.re Jess marked-ly hetero-

cellular than in the lttherospernateae.

The stanrinal gland-s of the gerlercì. of the Laurefieae a"re remarkable

for thej-r rì.iversíty of forn ancL total- lack of resemblance to stamens.

Tireir niod.ifice.tion on the sta"mens to function as nectaries and. land.ing

platforurs for insect pollinators has alrea"cþ been r:ontionecl in chapter

1y.8rl-1. That they serve such a purpose is particularly obvious in those

gonera lrith peltate gland.s, Dap-ry8-ry1giL, !l-tlr-e-1þ, and- Negrqelon' In these

genera, the gland.s are orientec-l ancl flattenecl d.jrectly beneath the anther

valves. In D_ry_g.1o{+lhry_, their cl-eveloprnent appears to be at a lolver

leve1 of specialisationrancl the clistinctness of the tv¡o species gtroups in

the genus is highlighted. by d.ifferences in the gland.s. The orect or

rather recu¡vecL l¡.nceate-ovate gland.s of D_qqXÈgfq appe¡"r to be more

obviously norLified. to fit the s¡rmnetry of the floiver than to serve ûs D!

lanùfurg platforrn for pollinators, Nevertheless, they 1Lo recurve sÌightly

relative to the slightly introrse clehiscence of the anther vaÌves, whích

suggests that they play some part ín attracting insects.
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the general characteristics of the fruiting hypanthiur have been

d.escribecL in chapter TV.16. Ia al-l genera except Nell¿alon, the hypanthium

is rather oblong-r:rceolate,

Ig--l[eqglJlogn it is quite globose-p¡miform¡ in tr¡o species of

oqplu.?e¡3{-+-, P'-;si!-e-q end. D-,--ip!Ur:s..q,¡r:4 it also approaches a 6lobose

shape, The value of such a d.evelopment is urkno!-rn. It may be to

red.uce the aroount of tissue put into fþuiting: the fruiting hypgnthia

cf Ne_nl4r¡ro_q are the smallest in the tribe, and. those of Ðggþ!.aLq]:a

.iohnsonii are the snallest in its genus.

The degree of lignification of the fruiting t¡i;panthitlro 'wall varies

betv¡een the senera. rt is thickest (r-:å(-+) mm thíck) tu IgUcLoÀqI¡4g'

and- thinnestralmost chartaceous)in some species of !3lhnc!ryag' fn the

remaining genera, the 1ígnified. v¡a1ls are fron I to 2 mrn thick.

Ihe number ancL eguality of the fbuiting þypanthiunr valves formed'

in d.ehiscence also differ botv"¡een the genera. They are correlateclrto

a greater or lesser oxtentnwith the nunber and arrangement of perianth

ancl androecium parts. In Ðqy-aè-q49lhne, l-o-¡ryp¡glg-ggpm49a, ancl

_Ngngq{gn, in which the perianth is basically tetrernerous, the þpanthÍa

split incipientþ into ,l¡ equal va.1ves, of which 2 or I¡ d.evelop. The

fissu¡es open betlueen the bases, scarg, or decutrences of the perianth

parts, a fe¿ture shown most clearly i¡t the ribbed. h¡rpanthia of the

specíes of D-gIJæþgrq. In hexa¡nerous l-q-r-læholq--çg-rsgfte-q, ancl ín

Lau¡e1ia wíth its more variabLe number of tepals, the þpanthia d'ehisce

inl . an i-rregular number of subequal valves. In ÐgÈa¡Iq{:. , with its
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rc.ther complex d-i-morphic perianth, the LSrpanthia ultjmately d'ehisce by

a si-ngIe fissure onlY.

Patterns of orna¡rentation of the outer hypa.nthium r'va11, and' the

persistence of perianth ancl- and.roeciun parts, d-escribed- in chapter w'16,

are also characteristic of margr menbers of the tribe'

Ta:rononic Notes

The tribe Lar¡re1ie¡"e vlas introd.ucecl by Pax (1889) to s"parate the

three genera þgrefia, !gp@, ancl ry-qlnq+lq4 frorn the tribes

Atherospermateae, comprising å!þ-q-Lqpp-eg!tg and' LqryIhojqg' cnd Siparuneo"e'

comprisi:rg S-i.Jlfglupa, Ç9r,g-1-egrit, and G-]sÉlgci-]Jnc, wíthin the subfarnily

Atherospermoidoae of the Monjmiaceae. Perkins anc'L Gilg (r9or) anci

perkins (1;lZS) subsequently emenòed- its cj¡cr-uscription to

incfurLe {tl.rego_s.germa ancL D- e-{y_pþg1lifrin ord.er to d-istinguish the group

as a vrhole fbom the Siparuneae. Garraffi (f%+), although follolving

perki¡lsr arrcngernent, drev¡ attention to the finer d.istinctions recognised

by pax. Hutchinson (116+) once môre separated At¡çrglpgr"a ancl lqrjæ-tLogg,

but incorporated in their steacl those genera that had' been referred to

the Siparuneae by Pax (f.".), Perki,s an¿ Gi18 (1.c.), ancì. Perkins (1.c.)'

On ilre basis of ohromosome counts in a fel"¡ Benere (Doæþftqlaq9, ÐorJÞh-o.qa,

Jg.*"]:", ancr. S.!Iaru!rg), Ehrenclorfer et al-. (fgeg) h¿rve co*oboratecl the

initíat amangement of Pax (t.c.) (see chapter fr/.19).

* As such, it was equivalent to the Atherospermataceae as defined here'

Ie¡aée (tlZl, I93o, r95L), A.C.Snj-th (rl4), and Money et al. (1950) arso

use<L the nr¡le for this concept.
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The tribe Laurel-ieae has been red-efined- here, to inclu.rLe Dora¡phora

(and Df¡ryuqq3gplgrg-), anC. exclud.e the S-ipq.ql+4a group. It ha: been

intj¡nated (chapter ],V.6) that the rel-ative sfuiila,r.ities in bracts ancl

inflorescence size between D-gr¡æ-bogg and 4lþ9l9e!,g4lA appear to repre-

sent convergenqe il response to sj¡rilar envj¡onrnents. In all other

characters found. to be of critical taxonomic value in the faraily,

DorypLoqg. exhibits the characteristics of the Lar.¡relieae ancl bears no

rese¡lblance whatever to Atherosperna.

Hutchinsonts treatnient (1.c. ) is extraord-inary, particularly in

vier,. of the clear j¡rcLications fþon recent but ear]ier studies (Garratt

1.c,, Money et al. f95O) tÌrat the Qi:fgl.\¿ry. 6?ouPr including Bracteanthus

is no nore closely related. to the Atherospermataceae than it is to the

Moni¡niaceae or Hortonioid-eae.

Key to the Êenera of the tribe Laurelieae

la. Tnfl-orescence exclusively J-f1olvered., the matr:re fLo';ver bud.s

enclosecl by a pair of large c¡rr^rbiform bracts; nature fruiting

hypanthiru: prominentl-y ribbed.; nutlet bod-ies glabrous, r,vith late"i- ,

al:rost basi-fixed styl-es; f}o-¡¡ers vrhite, with acute tepals,

G)S-t:( -rg) rnm long; stamens fl-exuously aristate, 5-10(-11) nr¡l

fong; stignatic cofwnn stell-ately brancl:ed- at the apex, rarely

conical; fibres of second.ary 4r1em + exclusively fibre tracheid.s,

never septate XIIT. Dorl¡phora End'1.

lb. Inflorescence variously tþrsiform, never exclusively J-f1olrered.,

the rnatr¡re flovrer bud.s nakeci; roature fruiting hypanthiun levJgate,
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or markecl with lignifíed. protuberances; nutl-et boclies variously

hj¡sute, r,rith terminal or subterminal- styles; flolvers pale greenish

or red.rlish, with variously obtuse tepals, Z-6(-l) rnn long;

stamens narrol'rly obtuse, truncate, apiculate, or broad'Iy rostrate'

(Ç -n+t(-¿,å) nm long; stj-gniatic column variouslv conical, infbe-

quently branched. at the apex; fibres of second'ary 4r1en occasion-

ally to fbequently septate .'5'"! a

2a. ,stanens narroi"lly rounc'Led- truncate, obtuse, apiculate' or

broad-ly rostrate, vuith gtand.s attached- to sictes of fílament;

maturefYuitingh¡¡panthiurnwithcad.ucousperianthanclandroe-

ciun, rather thickly lignifieci'rwith walls çi-)t-li(-+) ¡t'tn thick;

inflorescence th¡rrsiforn, lvithout accessory axillary flolvers;

(sma11-)ned.ir¡:i-sized. to large trees of primary rainforest .. " 1'

3a,Floliersunisexual;leafblad.eslilithr:ridribsplanate,

hard.ly inpressed. on upper face; ínflorescence d'ensely

pubescent; bracteoles tepal-Uke, contiguous luith

perianth;maturefruitingh¡rpanthiurrpusticulateorwith

lignifiecÌ protuberances toward-s base or apex'

XII' Te-qfglje Juss'

3b. Flowers bisexual; leaf blacles raith midribs marked,þ

irnpressed. on upper lace; inflorescence glabrous or

sparinglyhaired.-glabrescent;bracteolesbract-ljketo

rather tepal-]iJce, subtend.ing \ypanthium to afmost con-

tiguous r,iith perianth; mature fbuiting h5rpanthiun

leviSate ..... ,......... ,. . ... J c. e ! ø... l+
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)1ã. L{atr.¡re fbuitilg h¡rpanthium globulose-p¡æiform;

nutlets incurved. hippocrepiform, with vestigial

styles; tepals varj'ously [-6; stanrens slender' with

obtuselyelliptic-ovatesub.pcltatogland.s¡oarpels

!5t bark (and' leaves) strongly aromatic'

...io .'." """1'a"' XI' lYe¡rggton Baill'

J+b.I[aturefruitiireh¡panthiur.rcylind.rical-e1}ipsoid.;

nutlets narro.u,,ly e]Iípsoid., with 1on8, thickly subulate

styles; tepal s regularly 8; stamens thick, vrith

d.ivergent ovate-d-eltate to obtusely cupular sessile

grand-s; carpels (5-)8-1](-16); bark and' leaves +

od.ourless ' X' ¡qI4o34iuie S' Moore

Sta¡'rensbroaðlytruncateolvithgland.sattached.toabaxialface

of filament; mature fÞuiting h¡rpanthiuro with persistent

perianth and- and¡oecium, thinly lignified' or chartaceous, vli-th

walfs usuallY <

th¡nrsiforrnrwithfbequentaccessoryaxillaryflowers;srnall

to med.iun-sized. trees of + second'ary rainforest'

XfV' DaPiryqú¡g Benth'
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X, DRYAÐODAPHNE S.Moore

Dïr-a4oèl -ryi.e S,lvloore, J.Bot . 6f(f94)fog; fKostern', Rec'fbav'Bot'

Néerl . l+Qgl7)605 pro svn. !ç-i¡-&Liee]; A'c'snith, J'arn"Arbor'

21G9IC)W; trfonoy, Bailey, & Swamy, J,'A¡n'Arbor' TQ95oD7t

et seq.; L,ernée, Dict.gørphan' (supp1.) g(tgSl)tol: Stern, Amer'

J,Bot, P(tgSS)eaf; L.S.Snith, Proc,Roy.Soc.Queensl. 69O958)49t

Burbid.ge, Dict.Austral-.Pl,Gen" (tg6l)tos; saund-ers in Perry et

¿1. r CSIRO land. Research ser. n.l5(I965)l.zo; Airy sharu, '{illis

Dict.FI,pl,Ferns ed.,7 rGg66)ßZ; Ehrendorfer, t{rend.I, Habeler, &

Sauer, Taxon tlQg6SBtÊ"

lEE SPECIES: qfyiì.4-o49.Pryæ -oS13Ê!fo-i4e-å S'illoore, onlv species

I D. novozui:reensis (Perk. ).e,.c "smitrr] .

rso¡rerocarÞa A.C.Smith , J,Arn Arbor. 22(L9üa)25ot [i4,, J.arn'arbo:r"

\O?C)W pro syn. ¡rygdodap¡niEJ; fHutctrinson, Gen'FI'Pl'

l"(1964)11L pro syn, LgJieliSg].

TTPE SPECIES: Isomerocarpa novoAuineensis (tert. ),tr,.c.sritt,

only species i= (Perk' )A 'c 'sntith] '

Ðaphna:qfr. auctt. tnon Benth. ]: Perk,, Bot .Jb. 52(l9f5)2f7 P.P.i

Gilg & Schltr,, Bot ,Jb. 55(fgfg)rge; Perk.'r' Gattung'Ifonim'

(tlzS)6rBrtl, 15 rËl p.p. ; lA.c.stith, J,Arn..Arbor. 22(r9lf)25o

prp. pro syn. rgemer-oe4rlgLe-, ry(L91å)t43 p.p'pro sJm' Dnya4.o-

¿gìb@]; van Royen, Compl.Keys Fa'm.Gen,4r:gios'G¡nanos'N'Guin'

I
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(L959)JJS; Good-, Geogr.Fl'Pl' eù.3t (fg6+):-of P.P,r' Airy Shaw,

][illis Dict.Ff ,P].Ferns eù"7 tQgeø),to p.p.

IggæT-+g auctt. fnon Becc. ]: I(ostern., Rec.lrav.Bot"ltréerl- . 3+Q917)

605 p,p.; Hutchinson, Gen,Ff.Pl. r(fl6+)f14 p'p"

Figure s l:C,16,25-27, 368, U[)' )+5A .

TaIl bisexual trees, with lridespreacling, sonel'¡hat corXrmbiform groi-rnÉq;

bark, lvood-, Ste¡nS, and. leaVes + oc-Loqrless; second.ar¡r rgrlen Vessels

pred.orninantly solitarîr or up to to/o in radial- multiples of 2-1GL), ca

(p*-)+l-ysG6+) per sq.nm, (1. 2-)r,3-r.5G1,.l) mn lons x (¡o-)eo-loo(-14o)

llr ínner tangential d.iar::eter, the perforatj-on plates ancL vesseL-tay

pitting excl-usivelJ¡ scalariforn; fib:,.es relatively thick-vralled.,

2.L-2.J r,rm long x (ZO-)1O-50(-90) /t¿ outer tangential- d.j¿neter, varylng

fbon pred.ominantly thirurer-naIlecÌ fibre tracheid-s with borderecl pits

rather in¿istinctly bord.ered. in early lvood- to pred.ominantly thicker-

lvallecl- libriform wood. fibres lvith occasional septae in late woocl;

rnultiseriate rays (O.Z-)O.n-0,9(-1.1) nm hísh x (Z)yeÇA) ce1ls r+ide,

acicuLar crystals sparingly preseirt in procunbent cells, oi-1 cel-ls

present in the rnargins or absent,. ultinate branchlet stems + a.ngular

tetragonous, generally glabrous; peti-o1es shalfor'¡ly to d.eeply sulcate;

leaf bl-a¿.es large mioropþllous to+ notopþlì-ous, lrith mar¿;ins shal1ow1y

crenate to alnust entire, midribs sulcate on upper face, I-J-Iayeteð'

L1y¡lod-errnJ-s on upper face*.

* Ivloney et aI. (rl5o).
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Inflorescence bud.s + conpressed., stipitate before expansion; rnature

inflorescences slend-erly tþrsiformrlvith l-S(lùrvery rarely norerflowers;

accessory axillarXr florryers absent; bracts srna11, + isomorphic, (li-)Z-+

run long x z-rt mm broad_, usually cad.ucous in young bud.; bracteoles

present, herbaceous ancl bract-li-ke, subtend.ing floral hypanthir:m at apex

of ped-icel, earlY cad.ucous.

Flol.¡ers bisexual; períanth rotatiform, tetramerousr comprisi'ng 8

thick, oblong-elliptic, obtuse, obscurely pilnate-palminerved- tepals

+4.r+(-6) nur long x f-l(-¿r) mm broad.rin 2 whorls; androeciun tetrarnerous,

Z-+(-¡)-ss¡i,ate, the outer one or tv¡o l¡horIs comprisiÏI8 l+ or B stamens,

(r-)rå - z(-zÐ nim long * *ztGl) ruir broaa ,. 3-r mrn thick, v¡íth d-iver-

1entrovate-d.eltaterplanate to shall-owIy cupular, obtuse star'rinal gland-s,

and shortly apiculate to broad.ly rostrate, latrorselyJo J extrorsely-

d.ehíscing anthers, the i-nner whorls of + isomortrùricr lanceate-d'eltoid' to

al¡rost subulate sta¡rinod.e", {} -)å-2 mn }ong; pollen grains spheroid'a1 to

slightly ellipsoida1, suboblate, IE, QZ-)Z+'lO(42þx long'Lt

(zl-)zUllGlù l* , the colpi transversafes of regular to irregular

lerrgth, (tO-)t5-Z¡(-lO) l.+ long, sorneti.nes only one vuell ¿evelope¿, the

j-nterstitiaf eq¿atorial d-epressions rather extensiverbut very shallow

and. sometjmes entj-rely obscure, the grain r,¡alls l-2 y'L' thick, the

surface sculpture vrith }¡¡nina relatively regular and- rather cj-rcular in

outline, få(-r) /L rn dianeter; gynoecium or (¡-)8-tJGú) carpels'

the sfiz]es terminal, + hispid., the stj.gmatic colurn slend-erly conical,

+ unbranched.; ornrle narrovrly ellipsoi-d-, slortly and obscurely obtuse Iy
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rostrate at chalazal encl, anatropous on sub-'basal placenta-

trbuiting hytrranthiua cyi-inclrical-ellipsoid-, 1f--J+O(-45) mm long x

)F\3 nn thick, levigate, glabrous' clehiscilg regularl¡r into /4,

sornetjles 2, equal valves; perianth and. androeciulil early cad-ucous;

nutlets borne in d-eep pits on hypanthium ï1411, unífaterally si1þ hirsute,

the bod.j-es narro;ily ellipsoid. to obclavate, the stytes terminal, su.bulate

Ad.d-itional Characters Coillon to InfYageneric Taxa

Average tree height range 2O4a$ ni cro\"'/Tl branches horizontal-

ascend.ing i¡'open clecussate arrangenent; r,vood. pale creant to pale bror¡nish

cream or ye1lolîish, drying sord.id- brov,ar; ultjmate branchlet sterns snooth

or finely striate, dryfug usually blackish, broadenecl ancl smooth at

branchlet and- leaf nod.es, the branchlet nocl-es often swoLlon ana (Z-)4-tZ

(-f¡) rm broaC. on lead.er sten:s; vegetati-ve bud.s narrorily atter:ùate coni-

cal , the enveloping pair of bract-like leaves generally glabroul or some-

tj¡les irregularly, rarely uniformly or d.ensely sord.icl' stranineous tomen-

tose, lrith markec'Lly c'Livergent mucronate apices, expand.ing r,¡hen bud-s (f-)

8-10 m¡a or nìore long; leaf blacles lvith rnidribs shallowly to d.eeply

irapressed. on Upper face, conspicuously prominent on lovret', entirely

glabrous, bearing sparserbrolynisl: to blackishrsmallrpellucicl 61and.u1ar pj-ts'

Tnfforescence bud-s + cornpressed., narrowly obcord.iforn to suh-

hippocrepiform, ínitia1ly sessile and. conllanate with sten when f-2 rnm

long, the envelopÍng pair of bracts slend-erly lanceate, navicular,

glabrous, eventualÌy 2-l¡ mrn 1on8, with often narked-ly recurving apices;

bud.s subsequently elongating through the d.evel-oprrlent of a conpressed stipe
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(- lase internod.e of primary pe¿uncle of mat're inflorescence) up to

24Q) mm long belor,u the bracts rvhich d-iverge grad-ually to a]Iou¡

expansion of the ulti¡rate inflorescence axes and. flolier bucì's; nrature

infloreScences + d.ecurved, usually glabrous or glabrescent4r, borne at

ultj¡nate (f-)Z-+(-5) leaf nocles among leaves; peduncles often broad'Iy

conpressed. at base j¡rternod.erand- nore slend.er, tetragonous at d-istal

internod.es, the subterninal nod.es bearing usually solitary opposite

flor,rers, rarely sÍ.mple d.ichasia or second.ary peduncles; central flol¡er

in terrnj-nal d"ichasia, rarely solitary flowers at subterni-].ral nodes

opening first; ped.uncular bracts herbaceous, linear to narrolvly ovate,

navicular to carinate, with nucronate apices and- finely fi'nrbríolate marginst

usually glabrous, rarely tornentulose - hj-spid.ulous abaxially; ped'ícels

round-ed compressed, often tetragonous 'r,¿here teriainally central; brac-

teoles in sir:6*1e pairs, narrorvly d.eltate to ovate, navicular, *'Z*(-l) o*'

long x ? - ZL mn broad., '¡¡ith mucronate apices and- finbriolate nargins,
)

usually glabrous, rarely torne¡rtulose-hispid.ulous abaxially, bilaterally

conpressed. then enclosíng youn6' florrer bud'; mature ffol¡er bucls obtusely

to rather acutely obovoid- or e1Iipsoid., the outer tepals ve"l-vate to

j¡abricate, incompletely enclosj:rg inner tepals'
4,Vlz

Open flowers of mecÌi-um-$r.cl,1!- hypanthir.mr broad-1y-based-

turbinate-poculiforn, glabrous or glabrescent$ the ririr flat to slopin5

'r Except D. novoguineensís var. nacraf

'F* Except D, novoguineensis var, macra.
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slightly upvrard-sranC' glabrous except for a ring of short stramineous

hispid.haj¡sontireirurermargin;perianthpaleyellor,¡ishSreentopirl](,

marone'orpurp}ish,thetepalsçrithentj¡eor+finelyfjmbrj.olate

niargins, variably sparsely puberulous; stamens tlrick, apica,1]y recurving,

the fila¡nents thick, + terete, spnrsely puberulous abaxially, glabrous

ad.axially, the starnirral glancls broaclly and. oblique].y attaohed- along the

sid.es of the filanent fron just above its base aclaxially to just belorv

the anther abaxially, the anthers glabrous or sparsely stri-giIlose

abaxially, vríth olliptic valves; staminocles thickened. tor,¡ard.s the base,

wíth a I proroinent abaxj-aI niC.nerve, glabrous or abarcially hispiðu1ous-

strigillose, the outer staminod.es loqger, broad.er, th5-cker, anc. rirore

hairy than the inner, often bearing vestiges of staninal 61and's as snall

obtuse I'obes or d-ark Ïryaline areas in the base margins'

Ripe infructescences borne at ulti¡nate (t-)Z-y(+) leaf nodes among

leaves on branchlets, v¡iilr 1-2r rarely morerlSryanthia naturing per

infbuctescence; ped.icels of the sane colour and' form as in inflorescencet

but thicker, + broad.ly expand.ed. under fruitirg hypanthia, glabrous;

fyuitíng lS4ranthir:m variously thickly lignified'rwith walls f-¡å(-+) o*

thick, in d.ehiscence .¡,¡ith t,,vo opposite fissr.¡¡es usually extend'ilg f\¡rther

towards the base than the other tvrorlvhich sonetj¡nes rer'rain as obscure

notches at the rln'r; hy¡ranthium rin as in flower or broacler, scarred'

levigate, with haj-r-ring pensistent on ínner margin; tSrpanthium chamber

naJ.roly; nutlets attached. to sid-es ancl base of hypanthiu¡'l chzunber' with

straight haj:rs confj¡rec-l to ad.axial face, the styles broad-l-y expand'ed' at
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the base j¡rto bod.ies of nutlets, r'¡ith haj-rs grad-ualIy shorter toward's the

hispidulous, ultimately glabrous aPex.

The nane Ðr¿qÈo@pbnq is d-erj-ved- fron ôpi1CC , a dryad. or rgnrph

vrhose life uas bouncì with that of her tree, and. Mrptrr¡ for the sweet bay

or 1aure1 I¿urus nobilis

Species, Geographic Distribution, and- Ecologr

The genus ÐsgggÈgæhre. conprises three species, ttço in Ner,r Guilea,

and one in north-east .A¡¡straLía, betrveen 10 and. t6o35'S (naps 2r5), The

reeords of qæbryL+!'.g fron 1few Guj¡ea (Perkj¡rs I9I5, 1925' Gilg and.

Schl-echter 1918, Gilg and. Diels Ig25, van Royen 1959, Good- 1!6[, and'

Airy Sharv 1966) are all attributable to this genus'

the species occur in pri-nary cool subtropical and- nontane rainforests

betrveen the altitud.es uf (5OO-)6OO-28O0 r¡, they arerarely prominentrand

apparently never dominant elements of the forest. In Nelv Guinear one of

the species is associated. consistently rrrith t\g-t-lU!þg¿s forest, and the

other -urith lower altitud.e nixed- forest=

Ge:roination of seed-s occurs freely in the l-eaf litter and soil of

the forest floor (personal observations and. seed-Iings and- young sapli-ngs

of : Schod-d'e \8J8, and l-'-p!9-qenQligg:

Schod.de ü8I7, 4919). No d.ata are available f or D" trachyphl-oia. Sone

regeneration by coppici-ng,but not suckeri-ng,has been record.ed-.

F1o'wering j¡ the J[ew Gr-rinea speci-es appears to tcke place all year

round. in an envi-rorunent in r,¡hich there is relatively 1ittle seasonal

fluctuatíon in rainfall, d.ay-length, and- temperature. The flor,ering

cycle of the Australian species is inaclequately d.ocr¡':rented.
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Notes on Generic Characters

Drvadod.aphne is characterised. arnong ,the genera of the T.aurelieae

by its large r:rnbrageous tree forr,r, its secondary rylenr l'¡i-bh relatively

1ar6e pores, thick-wa11ec-[ fibres, ancl frequent oi1 cefls* in the rays,

its relati-ve1y ocLourless bark ancl leaves, a general 6labrousness, íts

smal1 bracteoles that subtencL the flor;¡ering l¡ypanthium, its bisexual,

regularl-y tetramerous flowors, its thick stanens with broad'ly apiculate

to rostrate apices and. b¡oad-Iy acute vring-like to obtusely cupular

stalri¡al g1and.s, and. its levigatercylind.rice.! thickly woorJ¡r fruiting

h¡rpanthia j-n luhich unifaterally 6labrous nutlets are borne in d'eep pits

on the tg4ranthiun ';ra11.

In both Ner',¡ Guinea sÐecies, which occur over the v¡iclest altitud'inal

range for the genus, the higher altitud.e forms have smaller but Senerally

thir¡ner ca.nopy leaves vqhere thicker leaves migtrt be expected (cf' van

Steenis 1957). [The higher altitu¿e forns of ]lgngqtpg also show this

trend-.]

The constantly B-parti-te perianth of Llïraqsq-epl$-e*' ¿ìJ.ran8ecl in ti'uo

tetramerous lïhorls, is uniclue j¡ the tribe Latlrelieaerancl resembles the

concli-tion in the Atherosperrnateae. Its thick tepals, t;roreovert have a--

obscure pattern of venation that e.ppears to be transitional betvreen the

unspecialisecl pirurate t¡4pe founcl i" Legfç]iopg¿-q. and LoJ)phorg.and' the

'h Except D, pterandrica'
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d.erived. palmate-paraIlel ty¡:e characteri'stic of A-lhetoj¡pglP¿!, Þ.n]ql3,_til".,'

and. Lat¡relia. In these charac-ters Dryad.oclaphne lirks gcnera of both

tribes.

It has been ind.icated- in chapters IV .6 anð. VIII tha'b, contrary to

the suggestion of A.C.Sniti: (19111), the srnall, early cad.ucous bracteoles

that regularly subtend. the flowering þpanthia ín all species of -W$g:

èapþire are unl.i-lce and. not hornologous l¡ith the f1or,¡er-subtend.ing bracts

of AtherosDeraa. Thei¡ rnore ljkely horlologues a,re 'tho outerrnost pai-r(s)

of herbaceous perianth parts (= perianth bracteoles) in the flolvers of

o-eÊ-lfAqn<J¡q, Igq:"-l-fqn and @ ("f. chapter fV.6).

Money et af. (1950) afso associate DryqSlgü+phne. with AtherosÞerma

where they d.escribe the staminal gland.s of both as being relatively
rrfree¡r from the fil-ament. For Dryad.od.aphne this is inaccr¡rate. Though

i-ts gland.s arise fron near the base of the fila¡rent on the ad.axial face,

they are stil-l clearly attached. to it; abaxial\6 they are connate with

the fLlament toward.s the a.nther. The short staninal filarnents rnake this

a d.iffÈ.eult character to measure,

The variation that occurs in the form of the sta¡rinal- gland.s and

anthers between anù v¡j-thín the species of lfyaåq9g¿þne- is not found i-n

argr other genus of the farnily. It is referued. to in ohapter IX, and.

d.iscussed. in niore d.etail in foll-olving sections. The outer stamilod.es of

all species usually bear the vestiges of staminal gland.s.

lily the species of Lry_Ld._o¡Lqpþne_, living in a relative unjftrm tropical

latitud-e envj-ror:rnent, have d.evelopecl or retained. a fluj-ting þy¡ranthit¡¡o
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that j-s much nore thickly lignifiec-l- than in nrembers of ar¡r other genus,

is not kno,;rn. It is notelrorthy that the h¡ryanthiu,ri t¡alfs in the more

sougrern Queenslo.nd. species are consÍd-erably thinner, (l-tiGtÊ) rnm thick),

than those of the tr,¡o i\Te,,v Guj¡rea specíes, ((r-)rå-¡å(-+) mm thick)' the

d.eep pits in l¡hich the nutlets are borne on the iru:er hypanthium wall

resemble the hypanthial ingrow'ths that enclose the carpels in the Senus

rS-ipq{uqe G:-gqfVla srouP ) .

Relati-vely few, often only one, fbuitinS þpanthia nature per infruc-

tescence, a feature lvhich is rnore markecL anc-l consistent in this Senus

than in ar¡r other of the femily. The reasons for such apparent

infertility or non-d.evelopment of the þypanthia are not knonn.

41fli¡rities

Despite its frequent corrf\-rsion with Ðeæ-LlA-tqfg in the }&terature'

H@.isa,we1l-d'efinec1genuSwhichhascfoseraffinj-tieswith
Nemuaron than arly other genus of the Laurelieae. In referrirrg it to

@,anremberoftheMoni¡lriaceaec1ose1yre1ated-toW,
Kosterrnorr s (f%Ð ancl Hutchi-nson Qgeù have misiclentífied' or nrisinter-

preted- its characters. A.C,Srnith (19Àa) publi-shed- it as a rle1ü genust

Isqqrglogqtpg, .r,víthout knolving of its earfier d.escription und.er the na¡rc

Drye4_o_d+glm.e by s.Moore. Moore hacl described. it in the T¿ruraceae l¿hich

ir,rplies that he recognisecl valvecÌ anthers even though he d'id' not mention

then.

Drvadodaphne re semble s Ne-qrJí1g in its second-ary xylem features

(relatively wicì-e vessels of r¡hich up to IO/o are in rad.ial- nultíples, and'
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relatively thick-l¡alled. fibres r¡hich shor¡ tre.nsitions fron fibre tracheidn

to libriform fibres)rin the form and- glabrousness of íts leaves, branch-

lets, and- spare thyrsiforr,r inflorescence, in its bj-sercuaL flovu'ers, in the

textr,¡re and. venation of its tepals, and- in the isomerous d.ehiscence of

its fruiting h¡rpanthiur. It also approaches the other genera of the

Laureliec.e in other characters" In respect of ÞI@igg-, these are its

6reen or recl-pigrnentec-l bisexual f]-ov¡ers with rotate perianth, its trend- tc

extrorse ¡.nther d.ehiscence anil abaxial stamj¡ral g1c"nrJ.s l¡hich are red-uced

to obtuse cupular flaps i" D"¡Lq{o-@ and' D.-Ifagþ¡pþIq-+9.'

and. its shortly or obscurely rostrate ovule. In respect of Ð_q-{rpho-{e,

they are the forrn of its seoonc-Lary 4¡1enr multiseriate rays, its bi-sexual

floi,,¡ers l¡ith e, constant nu¡nber of perianth parts, to some extent the forn

of its + rostrate stamens anc-[ relatively wi-ng-1Íke staminaf gIa.nd-s, anrl

the structure of its fruitiirg h¡rpanthium rvith its conpletely cad.ucous

perianth anci a,nclroeciurn. In respect of &rllf-q-1-ijl, they are the structure

of its inflorescence, and. the forn of its fruiting hypanthium anð- nutlets.

In summary, Dr.yad.od.aphne is hard.ly more closely relateil to one genus

than it is to another, except iil_e_qrqrç3_._ The forrr ancl- combination of its

rnorphological characters place it in the centre of the reticulate pattern

of rel¡.tionships betrreen the genera of the l¿rurefieae, this position is

perrticulnrly r,rell clenonstrated. by the above-mentioneci features of its

second-ary 4ylenrthrough rl¡hich it l-ir:ks Pqrypbgæ anð þlE!il--i¡ (vessels

preclominantly solítary, ancl fibres afmost exclusively fibre tracheid.s)

rrith Dglþn:Ur:df:a. (up to ZQ/o vessel-s i¡r radial rirultiples, ancl flbres fre-
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quently libriforn ancì. septate). The characters of lfreÈq¡l-alÞfe-

ind-icating its central position anong the gene'"a of the Laurel-íeae are

enumeratecL in tabl-e rV and revier,¡ecL in chapters W ancl XVI, They sug-

gest that the genus is the least si:ecialisecl- in the tribe'

Tnterspe cifj-c Rel-ationships

The three specíes of Lr¿gþQ.pqr1q fall- into tl¿o alliances' one

conprisine Q.r-I!-q-q+¡-c1.qi-ç-q.. (IrTer,r Guilea ), anc-!- the other D. novoguineensis

(New Guinea) and- D" traclryl:hloi-a (no::th-east Queens1a.nd. ) .

D_r_gteqg¡3.tisa stands apart in its rele.tivel-¡' broaclly obtuse, fre-

quently retuse leaves, generally cream-green flowers, equal lvhorls of

tepals, tlvo unequal l;horls of stmlens, broacì- i,,ling*-1iJce sta;aina1 gland.s

attached. nearer to the base of the filanent, shortly e"piculate outer

a.nthors, latrorse anther d-ehiscence, anc'[ shorter if thicker fruit.

Itisgeographica11ys¡mpatricvrithÆoveritsentiro

range-but ecologicelly allopatric, occr.mriryç generall¡,r at higher alti-

tud.es (figure 5f), the occu-rrence of red. or pur.L:¡lish pig:rentecL flo'r,uers

ancl a single fertile lvhorl of stanens in some collectious of D" Þteran-

eqi_qg from lorver al-titud-es nay j-nrlicatc introgress ion r'¡ith D" novoguin-

eqqÞ-iÉ. One collection fror,: Edie Creek, Morobe District (Henty: NGF

27J:69)'þ, for exanple, possesses not only these charactersrbut also the

more acute flov¡er bud.s e,nd. unequal tepal tvhorls of D. novosuiJreensls

v¡.ith the elliptic-obovate leaves ancl apiculate starrrens lvith r,viry3-like

*Treated. as D. pteranclrica in the text and. ind.ex to collections exa¡ni¡ed.
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sta.ni-nal gland.s of Ð_._p_t_e_r:+_+4llq_+.. Perha"ps significantly, the specinen

vras collected- inttd.isturberl- foresttr at an ¡.]-t:':tutLe of 2000 m lrhere the

altitud-ina"I range of the tlvo species overlaps. Neverthel-ess, no evid-enco

of introgression luas found- in populations of both species in the adjacen't

Aseki are¿ stu-c-[Íec'Ì. cursorily by rne in .April 1966.

The single v,restern lrIer.r' Guinea collection (Brass and. Versteegh 11194)

of !_r__p-t_qqq4rE:c_+ flora the oranje range approaches j¡ its general lecf and.

stamen form ancl floi¡er colour several western l,Ierv Guinea collections of

D. novoguineensis subsp. occic'Lentalis particularly the rÍost lr¡esterly

coflectj-on (van Royen a.nd- Sleuney 7JB7) fbo;r l,tt Nettoti, Arfak r,rountains'

These collections prornote an overall i-urpression tha"t -D-'-p-t-ery-4Àf-i-c-q- and-

D-__lLo_y_qg_U1¡_e_-e_qp_ie, d.istinct in forn ancl altitud.inal occurrenoe in east

and. central Nor¡ Guinea, merge or gracì.e into each other in r,rest Net'¡ Guine¡'

This sítuatíon resembles the ovcrlapping ring pattern of speciation

¡ecorC.ed- in certain bircÌs (cf. l\{ayr 1!{2), except that here the ring has

an altiturlinal as well as geographical basis, .t\vailabLe collections of

!_fy_aÈq{qDþ+g fron rvest Ne',v Guinea, sj:c in alÌ fron lviilely separatec'l

localities, are nevertheless too felv to ¡,IIov¡ ad-equate assessnent of their

position bet¡¡een D. pterand.rica and-

Cornmon to both D" novosuineensis and- D" trachyphloia are usualþ red--

or purl:1e-pigmented. flor¡ers, rather unequal tepal lvhorls j-n whicÌr the

inner series are narrol¡cr and. rrlore petal-like, and- a single whorl of l¡

stamens vtith prolongecl- ovate to linguiforrrr apices, rather extrorse c'Lehiscel:ee,

and usually obtusely cupulerr or short flat glancls. These chcrracters ¿ìre
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rrore special-ised. than those in *D-r-p-t-e.4?11ùqi-93, accord.ing to the evaluation':

given in chapters fV and- XVI. For exanplc, the red--pigmented. flor'¡ers of

the gqlq€glq"=Êåas_-jrl"è4.4* group are probably rnore effective in

attracting insect pollinators, Moreover, the tl¡o unequal staminal

u¡horls of !-__fú_eg+lld;ÉS_q, in lrhich the inner stanens ¿ì^re n?rrower lvith

srnaller appenclages and. nore closely resembl-e those of 9t--qo-v-o€g-i- Þ

anc-t D._ Ela-chlp-lr-J-o:ig: m¡.¡r represent a sta6e in the red-uction of the

and¡oeciun in Dryaclodapìne to a singfe st¡¡;rinal r,rhor 1, as found. in

D" novoEuineensis ancl D. trachnihloia" The staninal glancls ¿1so are

more clearly rnoc-Lif j-ec).

ln'.the...14-þter sp eci-es

the anther as shaffo'¡'¡

valves on the abaxial

D. novoguincensi-s

to function as lancLing platforms for insect pollíne itr:ls

than in q.-p_t-eggqþig-q, being attached- closer to

oupulnr protuberances rLirectþ belov¡ the anther

face of thc filar,rent.

and. D-i!I-+-c¡yp-h.L-o-þ erre vicarious specíe s.

D. novozuineensis is ratlier pol¡rmorphic, wi'bh trvo subspecies antl one

variety. Ð. trach¡nohl-oia is d.istinguished. fbom it by its shagry bror'¡n

trunk bark, absence of veín reticuh:rl on the lol-,¡er face of cro\ín leaves,

snaller inflorescence and flo';rers, nore sl-end.er stanens l¡ith ch¡.racter-

istically round.ed. linguiforn apices, and. rel-atively thin-r¡aLlecÌ fruiting

h¡lanthia, all of vrhicle are chare.cters of lesser taxononic significance

in the genus.

D. trachyphloia also apper,ìrs to possess a higher frequeney of oi1

cell-s in the rçrlen rays (cf . Schod.de 1152) than Ð-.--qolloêr-i¡9slls:!q' in whieh

they are occasionallY Presentt

ently ahrays absent"

or D" pteranclrica in which they are Ðppar-
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Key to the $pecies and. InfYaspecific Taxa of r¡q¡rgè-o-49æ-lp-e-

Sta¡rens B (very rarely [); outer stannens i¡c1ud.in6 appond.ages

broaùer than Iong, r,rith apiculate apices "ti¿('1l 
* long, and'

Wid-ely divergent, d-eltate-ovate, 3 t",ra" ur-t"ur] f+-lt-'å(-$-) n,,,i

long; l-eaf blad.es narrol,fly to broad.ly obovate, rarely elliptict

l¡ith round.ed. obtuse, fbequently retuse apices; tepals + pale crean-

green, rarely pink to li¿ìrone, in + equal lthorl-s'

D.'oterand¡ica Schod.d.e

Ib, Stanens þ sta¡lens includ-ir¡g append.ages longer than broad.r!, ruith

l-anceate to ovate or 1irr6:uiform rostrate apices !-f(-få) t* long,

and. slightly cliver6ent, fanceate to cupular, rather obtuse glands,

* - r mn lorrg; l-eaf blarl.es variously lanceate to elliptic, r'u'ith
I
atienuate to acuninate, rarely rouncled. obtuse apices; tepals pale

marone-brown, piÌkish, or purplish, rarely creâIl-Sreenr in unequal

l¡IfOflS ............c.e.,... .¿.¿' 'J""' "' 
2

2a. Iæaf blad.es with + extensive + fine vein reticufu¡: on lov¡er

faces tepals (Z')Z*-+(-6) mm long; fbuiting L¡vpanthiu'

(ff-)l?-+O(-+¡) nn long, r¡ith vra1ls (r-)få-J mn thick, an¿

pubescence in channber d.ensest tovlards rin; bank rather smooth,

finely cracked- to shall-ovlly fissured. ....' . .. 3

3a. Sta¡rinal 61and.s + thick, ovate-oblong, obtuse, o:l

sha1lolr1y cupuIa.r, å-å(-f ) mm longi crovm leaf blad'es

luith acurninate, rareþ round-ed- obtuse apices, and'

* Inflequently as broad- as 10ng i¡r west New Gui-nea forns.
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d_isti.Ilctly uncLulate-crenate to crenufate margíns; fuuitir€

h¡rpanthia 2-l¡ times longer than broad.,

. e...'' ! o "' 2o.D' ttol¡og''itt""ttslt (Perk')A'c'sntith subsp'

novogui¡leensis

\Ð.. Inflorescences generally glabrous; cro'u-/l1 leaf blad.es

(z-)+-ro(-12) cni lons >< (ï)t*lL(-4"1) orn broad.,

relatively thinly coriaceous, vuíth finely prominulous

to rather obscure vein reticul-uri on lov'¡er face.

2b.D. novoguineensis (Perk. )A.c.srith var.

novog-uil:l¡ensis

4b. Tnflorescences finely to d-ensely tornentulose; crol'rn

leaf blades (l-)5-L2(-L7) cn 1on6 x (2-)+'5G6L) cn

broacì-, relatively thickly coriaceous, t+ith conspicu*

ously pror,rinent vein reticul-um on lor,¡er face.

2c. D novoguixeensis var. macra Schod.de

Jb. Stamj-na1 gland.s + planate, lanceate to ovate, ra.ther acute,

å-f ^r 1ong; croì,rn leaf blad.es r¡ith. nar'owly obtuse, hard-hr

acuminate apices, anc-L obscurely unclulate-crenate, a}aost entjre

margins; fbuitinp; Lgrpanthia tf,-Z tines longer than broa¿.,

2d. L.=- 4-o-y-99-qu199q"..U sub sp .

occid-entalis Schoclcle

2b. Leaf bla|Les ¡,uith vein reticul¡¡n absent on lolver face except for

intramarginal forlci-ng (anc'L anas-tomosj¡rg) of nerves; tepals f|-z+

mnr long; fbuiting ì¡zpanthiå ¡"-22(-2+) rur 1on6, rvith rval1s

f-få(-få) nm thick, a.nd- pubescence i¡ chamber d.ensest towards baue¡

bark very rough, coarsely fissr:red. and- flaking,

3 . D. trachyphloia Schodcle
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1. D_rye4-g_È_ep_lAlte_p_t_e]l?4gqice Schod d.e, sp.nov.

¿eauctt.lnon(Perk.)rr.c'smitrr]:A"C.Smith.
J.Arn.Arbor. 4(f9lp)lú3 p,p.; L.S "Smith, koc.Roy.Soc,Queensl.

6g(Dsa)+g p.p.?

ïsomerocarpa novoAui:neensis auct, fnon (Perk. )a.c .Smith] : A.C "Smith,

J.Arn"Arbor. 22(t9t¡)z5t p.p.¡ 1.4(f9)C)t+4J p,p. pro syn" lqy.qqg:

d.aphnís novoEuineensis I .

Arbor magna 2O-1O m aIta, folia comparate l-1tlr obtusa saepe retusa,

series tepalorrrm aecluifornatae, plerumque vjrell-ae, stamína fbngentia

ooto rare quattuor, cum apicul-is brevibus, d-ehiscentia valvarum antherarrun

revera laterali, et gland.ul-is d.ivergentibus, late aliformibus, planis-

oupulatis, ovatis-lanceatis, acutis ve1 aliquantum obtusis, å-t]{-rå) mt

longis, et hypanthia fructifica.ntia comparrate brevia, (tE-)ß-JlGZl) *r,

longa x (S-)6-tO(-11) nm 1ata, crasse ligneaque. Ab omnj-bus speciebus

Dryad-od.aphnis combinatione horum characterum d.iffert

IYPUS: Schod.d.e )4ß16. Ángabena ridge, oa J miles east of Aseki

holotypus in C/ú\IB (rcle+), isotypi in A, B, BH, BO, BRI, CAltrB,

coNc, IllE, P t us.

Fig.r¡u" 4, 25, À1,Ð.

Di-ag::osís

Tnees 2O-3O m high; bark rather smooth, rarely coarsely lined.,

crackod., or fissured., pale grey to brolvnish gr.eyi lyood. wj-th grorrth rings

+ obscure; leaf blad-es narrot,rly to broaclly obovate, infrequentþ elliptic,
often retuse, (*-)zt-e(-10) cn long x (L-)t-:(-h) 

"r broad, with oxtensíve

G, K, r,,
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though finely prorri:nulous vein reticulu¡¡ on l-olrer face,

iltatr¡re infllorescences (*)l!-l(-5) cr lcng; pecì.icels slightl-y more

slencler than pri:äary pod.uncle, (t-)l-gGlJ) r.rm long x | - t rrr; thick, +

expanc1ed. under kgrpanthium; bracteoles (1þ)Z-Z*(-l) nm long x tf,-ti(-Zf)

mr,r broad.; flo¡¡ver bud.s obtuseralmost turbinate.

Qren flolvers with perianth pale crea-n- or yellolr-Sreenr rareþ whitish

or redd.ish, the tepal whorls + equal, v,rith tepals broad.ly obtuse oblong-

linsuiforrn to elu-ptico Qz)S-t*(-¡) tr,r lons x (IL-)Z-Z*(-¡) *tbroac'L;

androecium pale creaJir- or yellovr-green, the tr,¡o outer rvhorls conprising

14 stamens eachi stamens of outermost whorL broader than Ìong, (,')t+ -'

nm long 
" 

(fts)få-ZtGl) nm broad., r,'ith rvidely cr-i-vergent, + planate,

vring'-like, ovate- to lanceatedeltate, + acute stanirurl gland-s, (+)t-+

(-1å) nn 1ong, lo.trorsely d.ehiscing valves, anC. apiculate apioes; stamens

of irurer whorl + as bro¡.c1 as 1ong, (f-)ffÉ(-Z) nrn long x f-:rj.(-Zå) t*

broad, vuith shorter, sub-cupular, ovate to circularr I obtuse staminal

g1and.s, å+(-1) uu,r long, latrorsely d.ehiscCng valves, ancl longer apicu-

l-ate-rostrate api-ces; styles exserted (å-)f-tå(-få) n* beyoncl lS4panthium

rfu, stignatic colunn protrud-ing beyoncL apices of staminocies to near

apices of outer starrrens.

Ripe infbuctescences (ZS-)1-5G6) cm long; pedicels (f)f-tzç-15) nnil

long x l-1f, mm thick; fluiting h¡ronthir:rn (f¡-)fg-Zic27) run long x

(¡-)6-ro(-11) rnrn thick, thickly lisnified.,vrith ruafls (t|-)z'lt(-+) n*

thick, d.ehiscing ilto la, rarei-y 2, isonerous valvos, the chamber evenly

spnrsely haÍred; nutlet boclies (l)S-e mn 1ong, styles (¡-),2-rO(-r+)
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nrn long, with tips exsertecl 1-1+(-1å) rnn beyoncl the hy¡rerrthiun rj¡r.

Detail-ed. Descripti-on

Tbees ca 2O-JO n high, rarely nore; bole ca (zS-)+O-lO(-90) cm

d.ianeter breast height, + unbuttressed-, rerrely coppicin6i cror'Jn naffow1¡r

qnbrageous, ratÞ.er c1ense, shorter than the bole. farfi (4-)7-15(-18)

mrn thick when dry, outer surface rather snooth to finel-y, rarely coarsely

lined., cra-cked-, or fissured., pale ¡iç-1-- to brorrn-grey, rarely d-arker or

brov,rner, insid.e stranineous oI pale broi,-rnish crea¡.r, exceptioraÉllly light

orange. lfiood. usually pale bronrnish ye1low, sonetjmes paler creeJn,

growth rin6s obscure or fai-ntly d-iscernible" Branchlet sterns relativeþ

closely bro"nched., the ul-tj¡rate )¡-6 internode" (å-)f-+(-g) "t long x
th,ik

l-l(-L) ru-n b+ee.d, rvith lateral stens slightly slend.erer than lead.er stems,

co[ìpressed. ond. usually tetragonous l'vith sharp, less often round.ed- angles,

drying blackish or bronnish black, glabrous. or shoots an¿ bud.s sornetir:ies

unevenly sorcLic-L buff to¡:entulose, or vrith scaly incrustation; shacleù and

sapling branchlet stens less compressed.. Petioles (l-)S-gÇ1,[) mm long

x (å-)f-fLGZ) mrl tþick, usually 1o¡gest on shaded branchlets, cleeply

impressed., l,rith narrotù, or obscure, rarely broad. rnarginal flanges on upper

face, glabrous. Leaf blacLes narrowly to broaùly obovate, sometines

rouncLed cuneate, infrequently elliptic, (*-)ZÈ-e(-10) cn long x (+-)I4Gt+)

cn broad-, + attenuately cuneate at the base, broad.1y, less often narrovlly

obtuse, flequently retuse at the apex; margins faintly und.ulate, or

obscurely or obtusely crenulate, rarely nrarkeclly crenulate or entire,

+ narkeclþ recurve¿l, al-most revolute tov¡arcLs the petiole; texture quite,
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rarely thinly coriaceous, the upper face srnoothrr,'rith nerves sorneti¡nes

faintly proninulous; col-our slightly glossy rai-d" yellol,rish green to d.ark

green on upper face, clull-er and- paler on Ioi,-rer, in d.ry leaves glossy to

d.u1} pale ol-ive-bro'!ün or. miCL grelish olive on upper face, brol-'rner on

loruer; nervation on upper face as c-[escribed., on loï,¡er rvith (+-)6-g(-ff)

conspicuously promirrufous main nerves anastomosirrg often nore obscurely

tol¡ard-s margíns of blad.e, the vein reticufu¡;l nore finely prominulous,

someti¡nes obscure, extenc-ling tovrr,rds the midrib; bearing very spaJse to

frequent pale to brol'¡n-b1a.ck gland.ulcr pits; leave blad-es on shaded- ancl

sapling branchlets more elli-ptic and lrlrger , (Z-)t-lGtZ) cm long x

(l-)Z-lL(-421) cn broad-, 'lvith often narror/ì/er, sonieti¡nes acumj¡rate apices,

anct nore rnarked-1y cren-rte, planate nargins, more thj¡rly coriaceoust

generally d.ulIer green, nerves and. vein reticulu-n more protrlirrufous on

both faces. Bark, stems, ancl- leaves not or faintly arorniLtíc lvhen crushecl

with an oclot¡r like that of ll-voc-Lia*, the oclour evauescing in these parts

lrhen dried-.

Ir,{ature inflorescences stlarse, rarely congested. on ultir.late branchlets,

spare th¡æsiform, (*-)11¿-lGt) cn 1ong, glabrous, or glabrescent lvith a

sparsely sorclicl stra¡'rineous to rusty strigillose tonentufum on upper

parts, bearilg Q-)l or 5, rare1y J, 9o or l-1 flowers, Primary ped.uncles

(i)*-Z];(4)" long x fÇ -nf-+) nn thick, variously cornpresseil, striately

vurinklecl or finely costate, rarely quite smooth, dryíng blackish, rarely

* Data fbo¡a Hartley II6JI-.
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red.-broÍûâ or d.ark o1ive, glabrous, or glabrescent with fi¡re sparse

tomentulur.r persistent on young parts, t'Z(4)-nod-ec1, the subterminal

nod.es single-flo'n¡erecLrvery ra.rely bearii:g sirnple ilichasia; bracts lanceate-

d.eltate to narrowly ovate, râreLy oblong, çt[-)Z'l(-h) t* long x fþff, rnn

broad., early caducous, re.rely persistíng until anthesis; second.a.ry

ped.uncles I å "tt long, slend.erly conpressed., glabrous; perLicels slightly

morè sfencler tha.n ped.uncles , (t-)l-gçf) nn lorg 
" 

g - 1 rnm thick,

slightly to rather conspicuously expanrLecl unc-ler h¡panthiun, drying red'-

brollrn, paler, or blackish, glabrescent, sord.it stramineous to grey-lvhite

tomentulose when young; bracteoles lancea"tetelt¡.te to ovate-d.eItate,

(çL-)Z-Zf(-¡) *r lons x l|-tj4(-Zi) rcm broad., slabrous, or slabrescent rrith

a sparse to clense tonentufum abaxially, rarely aôaxia1þ, sorneti-mes pel:-

sisting until- a"nthesis. Mature flower buds obtuse, sonetj¡res ahiost

turbinate , (tL)zL-[ nn lons x (tL-)z-l(-l|) ,^ thick, glabrous, or

sparsely grey-rrhite to sord,icl stranineous tomentulose on h¡rpe'nthium and-

rnargins of tepals.

O¡ren flor^rers, Ilypanthiurn t-Z(-Z[) mm long x (r-)få-ZLGI) mr.r thick,

glabrescent, or persistently sprrse fine off-lvhite to greyish stra'¡lin-

eous tomentulose; ri:l 1-1-| mm broacl" Perianth pille creem- or yellolr-

green, rareþ lvhitish, pinkish lÍl-ac, purple, or marone adaxially, the

whorl-s + equal, the tepals obscurely lþt !)-nerved' fbom ne¡r the base;

outer tepals oblong-]ingulforr; to e11íptic, rarely narrowly obovate,

(t|-)*-tÉ(-¡) ,, long x (É-)z-z*(-¡) rr broac,., with broaclly obtuse

apices, sepaloid. or subpetaloid., glabrous or rerely sparsely sord.irL
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strigillose abaxj-aIIy, usually finely sord.id. tonentellous adaxial\r

tor,v¡rd.s the apex; inner tepals of sjmi]¡r shape, form, a"nc'l texturet

(rå_)¡-+(-¡) * lons x (]:t-)z-u(-¡) * broad., often thinner, varlably

spcrrsely sorùid. stra¡rineous puberulous on both faces, ra-,rely entirely

glabrous. Anclroecitl¡r pale crea.n-green or yellovr-Ereent so¡retjmes d'u11

purplish red-, (l)+(-5)-seriate, the outer tt¡¡o l¡horls comprisjrg l+ stamer"-s

each, the lnner I¡ infrequently rqith ebortecL anthers, the Ínner whorls

cornprising staminod.es; stanens of outer i"¡horl some"vhat incurved-recr.uved-

uprisht, (t-)+ - 2 nn lons x 0*t)lt-zi(-l) .* broad "l - l mm thick;

fila¡rents fl -V-*f-l) .,r* lons x (Ð? - r(-r*) r¡n broa'd x tJ¿ nun th:ick;

staminal gland.s rvidLely r).ivergent, vrilg-like and. planate or shallowly

cupular at the base, ovate- to lanceate-d-eItate, acute to narrolr-ly obtuset

f+-lt-tå(-lå) *n long; anthers broad-þ short apiculate, the apiculum +

d-orsiventrally compressecl, rarely broad.ly conical, rather obtuse to

broad.ly acute, #(- î) * long x å4 *tt broad., the pollen sacs with

latrorse or very slightty extrorse rì.ehiscence, f] -U - âf*> rnnr long;

stamens of irucer r,,,horl Srnaller and. more slend'er, similarly incurved'-

recurverl, (f-)ffr*(-Z) r.Lr long >< :;'tGZ]o) mn broail; fil-aments (+-)1'¿å

(-r) gt* ton6 x G-Ê - f, nm broad; staminat glan¿s less d-ívergenl,

shorterrmor: cupul:r, ovate to circular, I obtuse , L-iGl) mm long,

sometjmes aborted.; anthers obtusely apiculate-:rostrate, the apículun

thicker, r,rore broadly oonica.I, (á-Ë - â *" 1on¿5 x + - â mn broad., the

pollen sacs with sj¡rilar dehiscenc.rtl )+- f, t" fo"S; staminodes upright

to recurvi-ng, compressed. narroi,rly to broad.ly lanceate or d-eltoirL to
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subulate , fj ->*rå(-r*) rnn lonc ,. å - 1 r¡n broad-, apiculate, acute, or

narror,'rly obtuse, the outer stamj-nod.es often lvith '¡estigial sta.mínal- glancls.

G¡moecir:m of (¡-)B-L2(-:5) carpels; styles exsertecl- (å-)f-tå(-få) o* beyond.

Ìqryanthium rj¡.r in a slend.er colunn + - + rnni r,vid.e; stigmatic column nar-'t
rolly conical, cr:rling, |-t noo 1on8, exsertecÌ beyonù apices of staminod.es,

sorneti¡res to apices of outer stamens.

Ripe infbuctescences (ZL-)l-5Grr\ cm 1ong, glabrous. Prinary pedun-

ofes (1-)t1¿-Z*(4L) cu 1on6 x å-få r- thi-ck, of the sane forn anrL colour

as in inflorescencee hut usuafly less r:arkeclly tetragonousranil sometimes

nore broad.ly compresseù at the norì.es; pedicels (l-)S-tZ(-t-!) mnr long x

l--1f, n,n thick. If.uíti:rg Ìlypanthirrir cylindrical-elllpsoid-, soneti¡nes

almost clavate, (f5-)fe-4(-27) rrun long x (¡-)6-fO(-ff ) n:rrr thick, levigate,

often conspicuously Ja-, rarely to 8-ribbed. or -an61ec1 tovard.s the ri¡¡ l'rhen

j:nmature, slightþ glossy pa.1e to clark green, drXring C.ark grey or brol'rn

to blackish, thickly lignified- with rval-ls (ff-)Z-ltÇù ru:r thick, dehiseii:;

regularly into l¡, rarely 2, equal valves; ri:n l-lf, rua broad., relatively

1evÍ-gate r,iith inner sta¡rinod-es variably persístent; h¡ranthium ch¿u¡ber

sparsely sord.id. stramineous hispidulous-strigollose 'neri?' the rirn, equally

sparselylong sil-}q,¡ pale fa'wn hirsute torvarcls the baserwith hai¡s + confÍned-

to the rjms of the nutlet pits. lYutlets elongating in maturíng'l¡r¡ranthiur

to maintain the exsertion of the style tips 1-1{(-lå) mr,i beyond- the l¡ypan-

thitur rim; bocÌies of ripe nutlets narrolrly ellipsoj-d-, a]-rnost f\rsiform, or

narrow-þ obclavate , (t-)S-e n:m long x 1-rf(-1*) *r thick, sorclid. strani¡re-

ous to paÌe fav,n silJcy hi:rsute, the hai¡s (6-)e-fz(-14) t* long; styles of
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ripe nutlets (5-)Z-ro(-r+) r,r'r long;.

6-12-nod.ec-[ seeclling s ca IJ-JO cm high, the u]ti¡ate 2¡-6 ir:ternoôes

round.ecl compressed, 10-20 Í¡rlr long " T - 1| n:r'r ':hick, srnooth, drying d.a'rk

ofive-brol-m to blc.okish, glabrous, the nod,es hard-ly conpressecl; cotyled'ons

cad-uous; subsequent lea.f pairs l¡ith pctioles deeply impressec-L on upper

face, !-+rlu;x Ìong x ! r,ln thick in early 1ea"ves, 5-7 nv¡ long X 1-$ rnm

thick in later, anc-l leaf blacles oblanceate to narrotrly obovate, Z6-40 w"

long x l¡2-l:8 rnm broac] ín early leaves, 9O-L2O mm 1o16 x J5-4O m¡r broad in

later, with attenuately cuneate bases, narroi,rly to acuminately obtuse

apices, sha.lloi¡ly crenate margins that are planate in early lea'ves anfl

soneïühat recurved. in later, chartaceous to thinly coriaceous texture, d.ull

or slightþ glossy micl. green colour, d.eepþ impressed' miðrib on upper face,

promj-nulous nerves ancl- vein reticulum on both faces, particularly j¡t

chartaceous leavesr Sfabrous, glanc-luIar pits sparingþ present.

The ep ithet nterancLrica is d,erivecl frort'ÍTepov , a wingrand-

d,v6purcó6 , of a rr¿ìn or nale, in a]lusion to the broacl wj.ll8-1jke gland.s

on the stamens of this species'

Ilelanesia.n nanes: Dafa (Nerenavip vilIage, Ielefonin area

fboclin NGF 28507, 28rlr9), Kntor, (tfi-tigr'., iVIt. Ha6en area :-: SauncLers

670; Togoba, Mt H.agen 
".r,e& 

------ S^und-ers B/4J, 866)r I(orgi (Chir.tlu ore,l

Robbins 1189; üraj-ni¡.nrbuno vi1lo.ge, Chinbu å:'ea É-* Saunclers 81/),

Mov¡lcu (gte* language, Laiaga"n-r;iafta"€i area æ-. '',ìalker AI"IIJ 768), Mugu

(nnga langua.geo ii'abag FlenJ-ey I\I\ll 467), Mú (nttso larrs*uage,

lai-agam Saund.ers lOlO), irlopohn (Togoba, Mt, Hagen âreê, .-_

Saunders 862), Piljún (l,t*.tla"gen -- Robbj-irs 1O5O), i:i1ti.rno or Pilti-

mu (Kornia, Mencli
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Mt. Ilagon a,rea 

- 

Rrllen 56t), Oncla on 0nde (Asekl area, Kukt¡l<t¡kt¡

ranges Sohod.d.e Iþ16, 14ß32, 4918).

Series of speciarens exaninetl: !6 collections, comprising I wlth

l¡rflorescenoe bud.s, 31 wlth flovler bud's, 2l¡ with open flowers, 22 with

near or frllly nature fbuiting lSrpanthia, mð 1 of seedlings.

Geographic Distributlon (*"P 5)

nryadodapbpç ptera@r@ occurs j¡r the ¡rountai¡s of central- and. south-

east New Guínea, north-west at least to the Onanjè range, 5o4O'S to

9030'sz

Oranje ra.nge. Ba1íem river''

iü¡¡d.onburg rallge. Nerenavip areai

centnal highland.s. Kepilanr¡ sÍrunki; Kupalis near \Tabag; sau

valley divid-e; Mt. Hagen; Mt. 08a; Mt. Ktl¡¡'

Bisna^rck range. Mt. \Ïi1heLn; \Taima.urbuno; Marafunga, Qmahaiga

valley; Mt. Otto area; Daulo aree.

saruvuaged. range, Huon Peninsula. lïantoat; Abe; Matap¡ ogera.mnang;

Mt, Ranlinson; Sa:nanzing; Sanbanga; Yunza)ngi Marunasat'

East highLands. Spread.er Divid.e; Angabena rid-ge near A'sehi¡ Ed'ie

creek; I¡it. Kai¡tôí.

îriharton range. Garaj:ra - Mt.Dicksotl.

owen stanley range. the Gap; Mt. Ganeve; AloJ-a; Iala river;

Mt. Da¡man.

Although frequent throughout its geographic range j¡l its prefenred

habitat, a¡¡d. nol¡ the most comrnonly represented. s¡ecies of the genus in

herbaríun ooLtections, Dîyadod?ptrne pterandri has been forrnd.
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only recently. The oa¡]Íest col-lections are tbose of J. and. M,S,C1ernens,

gathered. i¡r the Huon Penj-nsula in 1936-7-

Ecot-ogy (figure 51)

D:$rad.od.aphne, oterand.r:Leg . occurs sparingþ to fbequentþ as a mature

tree of the forest canol¡r ín prÍmar5r, rarely oId. second.arXr, montane rai.¡'-

forest. In the north-vrestern and. central parts of its rang%it is found-

between the altitudes of 2O@ antl. 2BOO rn, ar¡¿ jJr the south-east between

(tlSO)rcOO-2tOO n i:r the East highlancls, and. Saruvraged. and. Ovren Stanley

ranges. It grows in faJlþ v¡etl-drained. sites, usualþ on the slopes.

ancL tav¡arcls the cror-rru¡ of mountai¡rs and. rid.ges. Flenley has reoorded

the soll on whicb one plant (AUf¡ Zlq) was grorving as a latosol, pH 5.5

t,o 6.Q3 there are no other soi.]. clata.

The. specíes is assooiatecl genoral-Iy with forests d'om:inated by

Nothofqfl¡e. Locelly, honever, ít often occurs ln forests of rnl¡red. tree

species in which species of 4Þ99r:na, 9g!3ry!g}g,, 9i4494W, 9&,Wþ,

ûflrptoqarya, DeggyjlilE, DLijSLs-, ElAe-operP.qs-, Evoiiq, Calbgli¡oj-na.' IIglfgI:

Þ, Ilg:L opocr.¡nqn:þ, P1g.pg¡!g9lta., þ!g, Bl¡ntlq, Qui¡rt:i¡rie' Sch!¡-!t:

ner4r .Þf99494, Sy-z;fgrr4g, Tj¡ngnfug,"$e-innqEÉ+ XanthoqJEÉue, and'

Zanthoxt¡Ium ane c olnonly found- (Sa.unclers n.tJíJipersonel observations).

Towarils the upper limit of its a.ltitudi¡al rango, it extend-s also into

conifer forests d.oroj¡rated. by species of B4ggce-Êrus, 9!U11*Ig}$, md

Pod.ocarpus, Ttrere ít often becomes rather stunted. and. heaviþ mossed-.
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lhenoJ.o6r

Floweri:rg and fbuiting takes p1a"ce continuously throurghout the year,

iffespective of season, altítud.e, and- Iocau-t¡r. Both l:ave been recorðed

in July and. December i¡r the grsen Stanley range (mass 221Ê5i Ca¡1r 13799 '

D$9)t a.rrd. afso j-n Decenber jr¡ the oranje range (Brass and' Versteegh 1119Q0

at the other encl of the known geographic renge of the species.

As a rule, flowering and. fbuttÍng occur guocessively rather than

oontemporaneously on ¿uly one tree. In the rnour¡tains of the Huon Penj¡rsulq'

fborn where the greatest nu¡rber of collections (f4) tfrroughout the yeerr are

avail¿ible, it appears that flolvering occurs precLorni¡antly betvueen

December and. AggUst-September, and. fbulti¡g betr¡een June antl Noveurber'

Inflaspecific Va¡lation

I¡¡ the eastern a¡rd central parts of its rafiger Dqrad'od.alrhne-pt>ranclriqg

is a fajr\r uniforur species; the onþ variation exhibited' is that cor-

related. Y¡ith altitucle. Lovrer altitucle forms tend- to have more slen'l'er

stems i¡ith less cogrpressecl nocles, largerrmore eI]iptic, thicker leaves,

vrith narrower apices, and. almost entire nnargins¡ a¡¡d- often for:r (or sir)

i¡stead. of ei.ght sta,nens, v¡hich are usually sonewhat transítional- i¡¡

forn between the stamens of the outer end irxrer r'¡horls of 8-st¿uten flowers'

fn such flowors, there erre fbequent si6ns of abortion of pollen sacs 1n

the stamens of the inner whorl and. of. the stamin¿l glanô.s on those of the

outer r¡horL (tiarttey :!2709, Henty 27L69, Sohoctde Ir918). lLlI flovsers j¡

trhich the tepals anr1,r/or and¡oecÏ¡n have been colourecl marone, pirk-Iilac'

on pr.rrplish are fbom lower altitud.e coJlections. The possibiJ-íty that
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these varj-ations result flon intz'ogression with Ð.-¡qvgg$+pgqq!s- has bccn

d.iscussed.. lhees fYon higher altitud.es tonc-l to have smaller, nore

obovate, retuse leaves, flower parts that are consistentþ pale Sreenisl:-

oreem, ancL regularly eÍght star¡ens per flovrer'

A single collection flom the Oranje ran€e (Brass and. Versteegh 11194),

at the l'restern linit of the geographic range of the species, is rather

ilistínct fbom eastern populations in the followíng oharacters: relatively

snall + entjre leaves; red.clish floruers; four snall staaens, of luhich the

shortest has the form of an outer whorl stamen, er¡rit the other three the

fono of inner nhorl stamens of B-sta¡ren flolvers; and very thick fþuit

(fO-ff uut thicR). Ibrthor collections are neecled fbon the region,

however, before the signifíce-nce of such tlifferences oân be d.eternj¡recl'

C?renlstry

No lnfornation has been published-. Accord.ing to Bick (pers.com*.),

one of the minor a1ka.loid.s of D._¡¡_t-Ç3r1dgl_91, a ¡re11ow one related. to the

aporphines, has been found. also as a najor alkaloid- of

antl Í:r very srna11 a¡nounts in Athq¡qs.lp_e_t4g_roo¡gþgllq.

Uses

Nenuaron vieil-Ìe*,:d 1i

Accord.Jlg to Robbj,ns (n.10!0, }189), the tinber of D.gte-rÊql¡Èca is

'I

used. j-n the Mt, Hagen and. Chimbu a^reasr Centnal h,ighland's,
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2. DrxleègÈ3æ¡Ire n--o.vggræ4qis (Perk. )A.c .snith

Drvad.od.aphne novo grri¡reensis (Perk, )¿.c .Smith, J.Arn.Arbor. 4Q9lP)

44J p,p.; I,.S.Srnith, hoc.Roy,Soc,Queenst. 69(L958)49 p'p'

Daphnandqg]ovogqingens:Þ Perk., Bot,Jb- 52(I9L5)?J7rf '5i Gilg &

Die1s, Notizbl.Bot'Gart.Mus.Berl. g(tgZ¡)Uß7 ; Perk', Gattung

Monjm, (tgzS)Sorf .5Bi lA"c.smith, J.Arn..Arbor. 22(L9\r)2,!1 pro

syn fsonel:ogarpag nsv!årj¡gens:Þ, 21(l9t/)À41 p"o syn' Dqfg4e:

daphniq--nqv*ogu-iqee-ns-ls-].

TPE: Ledermann 8939, Etappenberg __ holotype in B (1ost)'

isoQrpe in K.

Isomer ocarDa novoAuaneensag (Perk. )A.c.Srnith, J..Arn'Arbor. 22(LY'J)
a

251 p.p. , i.zl!gl.z)44J p.p. pro syn. 1"'

Drvad.oilaohne celastroid.es S.Moore , J.Bot. 6t(lrgzl)1.0gi Kostern,,

Rec.Trav.Bot NéerI . 14Q117)6ot; lA.C'smitho J.-Arn.Arbor. ryQY+2)

U+5 Pro sYn. nov ensl-s ; Leraée, Dict.gen.Phan.

(suppL. ) 9(r9¡r)roe.

IYPE: Forbes J2t¡" l{orj- Ïi'orj. Mt. holot¡lpe ín BM' ì'sot¡pes

1n K, MEL.

DaplqanL:g-ge¡1ç-i¡¡s:-i9rS¡- Gí1g & Diels, Notizbl'Bot'Gart'1[us'BerI'

9 (1925)ú6; -A..c.Smith, J.Arn"Arbor" 22(I9t+L)252.

lllPE: T,ed.ermann Bgit+, SepÍJ<-Gebiet (Snte), Otappenberg (e:fe A

Diels f .",) hoÌotype 1l1 n (lost), isot¡pe írr SII{G'

Figr.rres 5, 26, 368, t+lL.
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Di.eugnosis

Tþees (fo-)ZO-+O(-5O) n hreh; bark rather snooth or finely araoked-

to broad.ly fissured., pale lvhitish grey to brovinish; rrood' with gfowth

rin6s obscure; leaf blades narro!îIy to broadly eIliptic., i-nflequently

ranceate or ovate, + acumÍ^nate, (¿-)utz('L7),9rn long * (å-)rå-ft-6Ð c

broad., v¡ith extensive, often corgspicuously prorninulous vein retict¡lun on

Lower face.

Ilatr¡¡e j¡fl-onescences (t[-)Z4i(-5) cn 1or¡g; ped'icels more slend.er

than prJnar¡r peduncle, (Z-)+-g(-12) mn long x I - t nrn thick, hardþ

expand.ea under þpanthium; braeteofes (fS-)Z(-{) nrn 1on6 x (f-)få-25 nn

broad.; flovuer buC.s + ellipsoíd., often + acute.

6pen flovrrers with perianth variously red.d.ish, rarely entirel¡r 9r€a¡n-

green, the tepal nhorls slightly unequal, with outer tepals obtusely

oblong-1Í-nguiform, (Z-)¡-+(-6) o* long x tt-lGù nro broacl., ancl Ínner

tepals narrov¡ed to¡-rarcls the api-ces, more petaloid-, (Z-)Zt-Ê(-5) ¡ün fone

x (rþ)få-2+G+) mm broacl; and¡oecirur red.d.ish, the outer whorl on\r

oonprj-sing l¡ stamens; stamens longer than broad, r$ -lr*-z(-zÐ nm long

x 1-1å mm broad, with slightly d.ivergent, plai:ate, ovate to shallovr\r

cupular, + obtuse stamin¡rI gland.s, å-f trr 1on8, sligtrtly to marked.þ

extronseLy d.ehiscing valves, a¡rCr lanceate to ovate rostrate apices; st¡rIes

exserted. å-f r* beyond. \rpanthiwr rírn, stigmatic oolunn protrud.irg to

apioes of inner stalai-nod.es.

Ripe infructescenoes l¡-B crn long; peclicels 8-I2(-V) nn long x 1-1t --

thick; fbuitins t¡¡>anthiun (lf-)fZ-+o(-+¡) nrn 1on6 x (4-)7-15'¡,,u
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thj-ck, thiokly lignified. v¡ith wa1ls (f-)få-J m¡r thick, cLehiscing jr¡to l+,

rarely 2, equal valves, the chanber v¡ith haj¡s clensest toward.s the rin;

nutLet bod.ies (l)g-ø(-Z) * long, sQrles (¡-)Z-r+(-1þ) nre Iong, r,vith

tips exserted. t-$ urni beyond- the tSrpanthiuni rjn.

Detailed. Descriptíon

Variably 1ar6e trees (fO-)Zo-40(-lO¡ m high, youn6 trees sonetines

floweri.ng vrhen + J m hjeh; bole ca (æ-)¡o-go(-115) cm d.ia.neter breast

height, often buttressed., the buttresses short and. thick, 2-1(-4) m high,

rarely coppioing; croïrn variably umbnageous, operJy branched., shorter

than the bole. Bark 7-15(-ZO) m¡n thj-ck vrhen dr3r, outer surface rather

snooth to slightly roughened., finely cracked., or shallowly and. broad.ly

fissured., pale whitish grey to grey-brown o:n clark brovm, insirl.e pale yeI-

lolrish brol'rn to pale buff-brol¡n. l:trood. oreârÌr to brovrnish yellovr in sap-

wood., brovnrer or brovun-orean in heartwoocl, growth rings usually obscure.

Branchlet stenrs relatively openly brancheC., the ultirnate ta-6 j¡ternod.es

(Lr)Z-+(-5) om long x (f-)få-t*nn thick, wlth lateral sten'rs + rcarked.ly

slenclerer than ]-ead.er stems, compressed. and. usually conspicuousþ tetra-

gonous lvith sherrp, less often roundecL angles, d:rying blackisho rarely

greyer or brovrner, generally glabrous, or shoots, sometjfles apioal ínter-

noiles, sparseþ to d.enseþ sord-id. stramineous to pale grey-farrrn hispid.ulous

or tomentulose. Petioles (S-)l-15G22) nn long x (*-)f-¡(-fr) mn thick,

rarely longer on shad-ed. branchLets, nlr:nrot?ly ìnpressec'l with narrow

narginal $langes to broad. and. shallow1y impressed. urith broad. margilal
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flanges on upper face, generally glabrous, rarely sparsely striiiJ-losr:.

Leaf blad.es narroïrly to broad.ly elliptic, i:rflequently lanceate, ovate,

or narrorrly obovate, (Z-)+-V(-n) cn long " 
(å-)1å- 5G6Ð c;: brorcl,,

obtuse to wicÌely ounea,te, very rarely neirroi,lly cunea.te at the base,

narrorvly or acuni¡rateþ obtuse, rarely broad.ly obtuse at the apex;

margins conspicuously, if shalIowly undulate-crenate, rareþ e.lmost

entire, slightly to narkecLþ recurved.; textr:re thinly to quite coria-

ceous, the upper face srnooth or finely lj¡red. with promi¡ulous nerves and.

vein reticu}.u:i; colot¡¡ g C.ul1 mid. to dark Sreen on uPper faoe, paler

on lolver, in dry leaves often rather gl-ossy pale to d.ark greyish olive

on ugper face, flulI pale or brovrnish grey on lower; nervatíon on upper

faoe as d-escribed., on lovrer r-rith (S-)6'tt(-1]) I obscurel"y to conspicu-

ously prominent nain nerves alrastonosí-ng obscr.rrely to conspicuously

tolvarcls nargins of blad.e, the vein reticuh:n obscure to al¡rost as pro-

¡ninent as nerves, extend-ing in a fine open mesh from the nargi-n of the

bla¿e tov-¡ard.s the midrib, sometines uniformly prominufous over entjre

blad.e; occasional.lybearing sparse, pale brovrn to bl-ackish 61anc1u1ar pits;

leaf blacles on shad.erL anc'l sapling branchlets 6-12 cm long x 2-9r-ta$ cn

broad., v¡ith sometjmes no:erorïer bases, and. more narked.þ crenulate, planate

rnargins, oharta.oeous to thiirner coriaceous, b:il1iant:.:g1ossy groen on ' i

beth f,sceo, t€rvos anc'[ vein reticulum more and. equally proni-nulous on

both faces, glanclular pits often more frequent. Bark and. sapling leaves

often fYagrant, if weakly aromatict, the oclot¡r evanescí:tg in these parts

* Data fÞon Schodrle /a8/8, Snith NGF 1016, and TÙhite NGF 9592.
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when d¡ied..

IÍatr:re j¡fLorescences congesteC., rarely spi'ì-rse on ul-ti¡rato branchlets-,

tþrsiforn, (¡.L.)Z-IL(-¡) "* 1ong, glabrous or glabrescent to persistently

ancl- d.ensely off-white, pale grelr or yellowish tonrentulose-strigillose

on upper parts, bearing 3-5GÐ, veïy rarely up to 17 flowers. Prinary

ped.uncles 1¿,)r-f(-+2) "" 
long x (å-)r-Z(-zL) *o thick, terete to com-

pressed, rather srnooth to striate or fj¡reIy costa.te, dr;'ing dark broi-un to

blackish, glabrous, or glabrescent vrith a fine sparse to d.ense sor(Ljd $r'cllr

white or stramineous tornentulum ! persistent on nod-es and. d.istal lnter-

nod.es, l-3G5)-nod.ed., the subtermj¡ra1 nocles usually sj¡e1e-flowered',

rareþ bearing si-nrple d-achasia; bracts variously lanceate-d.eltrte, rareìir

linear-oblong, G*)Zä-+mm long x 1-$ rnm broad., very early catlucous;

second.ary ped.uncles" (5-)7-f z(-i-ilnmr 1ong, x ( 1 rnrn thj-ck, slend'erly

oompressed., glabrous or sparseþ tonentulose, the bracts + shorter a¡l-rd

broad.er than those on pri-marry peduncles, 2t *" long x 1å ott broad', ofte:r

fineþ tomentulose; ped,icels slenderer than peduncles, (Z-)+-g(-12) mm

1_
long x j - t nnr thick, rq¡e]y nuch expand.ed under lg4panthlun, d.rXring

grey-bror'ûc to bl-aokish, glabrous to rather d.ensely pale grey or yellol'rish

tor:rentulose; bracteoles la.nceate to ovate-deltate , (tt-)Z(-2!) nrn long

" 
(f-)få-2L t* broqd., glabrous or spar{sély sord.id s:r.:::'.gi11ose to d.ensely

orean-grey tomentulose abaxially, very rarely sparseþ sil-}çy sericeous

adaxially, rarely persisting until anthesis. ùlature flower bud's often

s kesent regularly only in var. macra.



228

narrowed. acutety at apex, t-5GÐ rnm long x Z4Gù nni thick, either

alnost glabrous v¡ith haj¡s confined. to margins of .topels or

entÍrely + d.ensely glaucous to sord-id' gold'en grey tomentulose'

gpen florvers. llypanthitur 1-2(-2+) nn long x (1-)1å-2L ,*, ttriick,

glabrous to rather d.onsely sorclid. pale gre¡r tornentulose; rim 1-$ um

broad.. Perianth pale narone-brot',rn to pr:rplish, pinkish, or redclish

brown, abaxially soneti-mes greenísh, rarely entirely crea¡n-green, the

whorls slíghtþ unegual, the tepals obscurely 3- or l-nerved' fbom near

the base, with a mid.nerve; outer tepals oblong-linguiform, rareþ nar-

roirly obovate, (Z-)l-+G6)nra long x tL+Ç4) mrn broad., wì-th broacì.Iy,

rareþ narrovuþ obtuse apioes, and. relatively thick nargíns, sepaloíd,

I Blabrous to pale sord.id. grey tonentulose aba:cial1y, usually finely

tomentulose-strígillose ad.axially toward.s the apex; Ínner tepals usrr'A'r-

sma11er, ellipticn Q-)zïlL(-¡) to lons x (].:i)tt'zieÐ nm broad',

lvith narrov.l apioes and. ttrinner margins, subpetaloid., variabþ sparsely

tonentulose on both faces, particularly tov¡ard.s the apex, rarely entirei;r

glabrous. Anclroeciu¡n red, purple, or pirk-narone, Z-i-seriate, the

outer r,-,,horl conprising l¡ starnens, the inner v¡horls staminod'es; sta¡rens

reourvins uprlsht, (tå -)É-z(-zL) mm lons x l-lf, nn broad. * ] - å *t

thiok; filanents (+)i - 3t+> urm lons * (i)¿*¿(-r) o* broad. " 
L, - ?

mm thíck; staÍrinal gland.s alightly d.ivergent, planate, lanceatê- ûF

ovate-ob1ong, nerrolrly obtusen rarely acute, to thiok, cupular, obtuseo

å-f ror long, often protrud-ing conspicuousþ fÞon the abaxial face of the

stamen; anthers broad-ly rostrate, the rostrt¡r dorsiventralþ cornpressed,
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na^rrorfly lanceate to broaclly ovate, acute, (å-)t-r(-rå) t* 1on6 x [ - t

mn broad, the pol]en sacs with Slightly to rnarked.ly extrorse d'ehiscence'

't,
1- ä nm ron8i sta¡ninod-es l upright, fanceate, d'eltoid'' or subulate'
)
G-){-Z u'ir long x lfit riur broaëI, acute, the outer stanrinod-es often luith

vestigial staminal gland-s. C¡moeci.rxr of 8-11 (-fø) carpels; st¡r1es

exserted. å-f o* beyond. tg4panthiun rj¡r in a slend-er colunn ( t nnrwid-e;

stigmati-c oolumn narro'rly conical, o'rling, Ç ->t-1) nr,r 1o¡r8, exserted

to apices of j¡urer staminod-es, rarely beyoncl'

Ripe infYucteseences l¡-B cn 1orrg, generelly glabrous, with ped'icels

sometimes persistently sparse puberulous' Pri.nary peduncles of the sa¡¡e

d.imensions, forn, and colour as i.l'r inflorescencer 1-2-nod'ec1, the d'istal

internodes often oaclucous; pedícels 8-f2(-IÐ nrm long x 1-$ mra thick'

trbuiting hypanthiwr cylind.rical-e11ipsoicl, rarely rather urceolate when

i¡nmatr.¡re, (u.)r7-Lc(-45) nrr long )< (4*)7-15 nntùick, levígo'to'

often fi-nely to broaclly ribberl- r¡hen int'uature, d,rying d-ark grey-brovn: to

blaokish, thickly lignified, with rvalls (l-)t*l mm thick, often narrooued'

into a thick turbj¡rate sti-pe 5-6 wrt long at the base, d'ehiscing regularly

into l¡, rarely 2, equal valves; ri-m ff-ff, nm broad, levigaterwith inner

staninod.es eerly carLucous; trypanthítun chanrber often d.ensely, rarely

sparsely pale stramineous-fatn hispicì-u1ous-strigillose toward's the ri'ur,

more sparsely and. longer, somewhat silkier, pale falvn hjrsute toï¡a¡ds

the base vulth hai-rs often confined. sparingly to the rj¡rs of the nutlet

pits. Nutlets elongating in maturilg þpanthium to naj:rtain the

exsertion of the style típs 1-$ uEr beyoncl the lSpa"nthiurn rin; bod-ies
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of ripe nutlets narrowly ellipsoÍd., a}nost fusiform, or na'rrovfþ obcla-

vate, (l)S-øG7) 
",rû 

long x 1-$ nrn thick, sor¿irl strarjìj¡eous to d-ark

fari.rnsilkyhjrsute,thehairs/-lonrnrlong;stylesofripenutlets

(¡-)Z-r+(-15) ru^r 1ons.

2O-2J-nod.ecÌ seed.li:rgstß ca 20-25 cm high, the ultimate '[-6 internod'es

obscurely tetragonous' 5-2o nrm long x l l mm thick, often striate'

dray.irig brorvnish or d-arker, sparsely sord.id. stramj¡¡eous in parts, the

nod.es hard.ly conpresseit; cotyled-ons cad.ucous; subseguent leaf pairs

with petioles d-eepIy i-u:presseô on upper fa"ce, 5-7 m long x 
Ç 

nm thick'

and. Ieaf blad.es narrowly obovate to e11iptio, l+5-65 mm '€Ër long x !2-2O nr¡

broad., lvith attenuately cuneate bases, acuminateþ obtuse apices, d.is*

tantly shallovrly crenate, . eobplanate ncargins, chartaecous toxture,

brilliantly gtossy mirl- green colour, shallowþ impressed rridrib on upper

face, prominr-ilous nerves but not vein reticulun on both faces, glabrous o::

very sparsely curli¡rs stTisose toward.s base on lovler face, glarid-ular

pits frequent.

. i-cla¡¡esian ir.s¡res: J;rùgrr¿,:a.r,rbi (crri:t'u rJcP. ' sniith lÌGF 1Û16)' Angttt

(.Akuna area -**: snrith NcF 1016), Anor¡ya (¿iyura ar€a 

- 

snith NGF

1016), Goekaai (Xapaukoe language, iíissel lakes a.roê 

- 

Virk & Schran

Bïf 8717), K.no (:rkapa, Àiyura a'.ea 

-r,-¡hite 

nfGF 9592), Nasa.pu (/rnona

or Arona, Aiyura area 

- 

Smith NGF 1Oú), gnd.a or Ond-e (asotci area,

Kukukuku ran€les Schod.d-e ltß75, SOBI).

* Record.ed for var. novogulqee¡g_i-s_ only (Schod.c'te !B/8).
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Series of speoirnens exanined: 21 collections, conrprislng ! with

inflorescence bud.s, lJ luith flor+er bucls, 11 v¡ith open flowers, IJ v¡ith

near or fu11y ma.ture fruiti-ng hypanthia, ancl 1 of seed-língs '

Geographic Distributlon (""p 5)

Dnvad.oc-laphne no-.'ogui¡leensis occurs throughout t]re mountaj¡ts of a1l-

Nevu Guineo, 1o- goJO'S: .Arfak nountains; 0ranje range; Toricelli

mountaÍns; Centra"l hJ-ghland.s; Ifuatke range; Saruluagecl range, Huon

Peninsula; East highland.s: iJharton range; Qlren Stanley range.

Ecologr (fiewe 51)

Dryadod.anhne novoguj-neensis occurs sparingþ to fYequentlY as a

solitary mature tree of the forest canopy Ín prinary hill and. montane

raj¡rforest, ancr, rarely as a remnant in second.ary forest. It someti¡,res

gror,ïs to great a.nd. pre-eminent proportions in the forest. 'Ihroughout

its geographic rangerit is found between the altitudes of (5OO-)7OO-18O0

(-Z4OO) n, generally belov¡ those occupietl by D.-:Lt-e.1+-lÈiqg. ft prefers

gu-ì-1ies, slopes, and- fairly v¡e1l--d¡ained. rid.ge croTms, the only

ínformation of associa.ted soil is provid.ecl by Virk and. Schran (gï gZfZ)

who record.ed. a young tree on sand¡r clay.

Grolring in forests of nixecl. tree species, it has been record.ed asso-

ciated. r,títh species of 4g_q._t-bie, Calop}¡¡l-h¿gr, C-typ-t-o-celì/a, Elg-.-q-c.9rpgÞ-,

Ga_r.b_¡¿ri-qiry, Notþ_o,l-?&q_s_, Q¿gçg4qûþ, and lyåIgågg, a.nd- r¡ith þ-+!e¡I¿s in

dense, ne11-rnossec'[ forest at 850 n at Etappenberg (eifg a.nC. Diels 1925).

Only once, at Mt, Nettoti (tlSO m), has it been found. associatecl speci-

fically vith -\gthqjqggUg forest (van Royen and. Sletmer 7587).
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PhenoJ-ogr

/rlthough the number of collections available of this species are sti11

very few and. the period. }Ía¡r to AugUst inclusive is represented' by only

three specireens, c.11 of ther.r other than those of seed-Iings and' young

saplings are fertile, errci either in flower or fruit or both' this

ind.icates that fl-owering ancì fYuitÍlg takes place contj¡ruously throughou'';

the year, as in the case of qrIggeqg!þne--!-t-er9¡!fi!g' apparently irre-

spective of the season, altitud'e, or area' As a rule' flolvering arrl

fþuiting appeer to occr:r suocessively rather than contemporaneousþ on

ony one tree: onþ one thj-rd- of the col-lections stuclieð bear both

flov¡ers (or r.rature flou¡er bud's) and' relatively mature f)fllit'

I::fYaspeoific Variation

LryAoðepll49-qovoguinarnrisísmorepol¡rrnorphithantheotherspecies

of the genus. Three infraspeoific taxa zrre d.isti:rguishable'

a. sub sp. pgogg-1!r-e-eF-s-aÉ

DdngnQle--qo-vpgg!+ee.¡gig Perk., I9I5, 1' c'

Drvad.od.a¡hne celastroídes S"Moore, l)2J, !.c'

Danhnandra nerkinsíae Gilg & Die1s, I)Zi, l-'c'

Isoqer_o_cjrg*L-q_o-v_o€_rli4gg,._sjÞ (Perk. )/t. C,Srnith, l9l4 , 1. G. P.P.

Dryad.od_aphng qgvoguineensis (Perk. )/t.C.Stoith, I9Vt 1.c. p.P.

fbees (fO-)ZO-40(-¡O) n high when f1o"¡eringi cronn usually wid'e-

spread.ing; bark suroothly striate to shallolvly fissured', vrhitish grey to

mid. brolvnish grey; sapvrood oreerl, heartr,¡ood. pale brorvnish ye11ow or

cream-örovrn; bases of lateral branchlets freqr-rently svrollen; ulti¡riate
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þ6 branohlet j-nternodes + angular tetragonous¡ leaf blad.es of tree

crovÍn lanceate to e11iptic, rareþ ovate to broad-1y el1iptic, (Z-)4-fO

(-tz) cm long * (å-)rå-tçt+) cm broad* or (l-)5-tz(-]-l) cn lons x

(Z-)Z|+G6+) !¡n broad*'r, r,uith v*riously acunínate obtuse, rareþ na*orrly

or round.ed. obtuse apicesra.nd- d.istj¡ctly, if shallollþ, und.ulate-crenats

to crenuJate, ra^reþ alnost enti.re]És$gbtly ¡ecurved margins' '', thinly

to guite coriaceous, the upper face usually lined. with promj¡rulous nerves

and. vein retioulun, the fower lvíth nerves and' vein reticulum obscr:reþ to

often conspiouousþ promi:rulous; outer tepa'1s (Z-)l-+G6) * long x

(:rt)24(-+) ,* broad-, the inner tepals usually slightly sna.ller and

narrovü at apex and. base, with broad.ly petaloid. rnargins; sta^ninal glanrls

relatively a.urp1exioa"u1, variabþ thick, ovate-oblong obtuse to obtusely

shallor,r cupular, i$G;-) mm long; outer staminod'es namowly d'eltoid-'

abaxial nid.nerve usually prorni-nent, vestiges of staminal glancls often

absent; fbuitins hy¡ranthiu.r (1-)ra-40(-U) nn lory; x (+-)7-f](-r¡) nm

thickr the lengtVbreadth ratio 2-lazt-'

' Series of specimens exa.mined: 16 coll-ections, conprising ! iuith

inflorescence buds, 10 vii.th flor,"rer buds, 8 with open flowers, 11 vrith

fYuiting hy¡ranthia, and 1 of seedli-ngs'

Geographíc Distribution (tuP 5)

East New Guinea, 3o!O.- goJo'S, bstvreen 5OO-24oa il s.'re : al-1 local-i-

+ Væ. novoAuineensis.

*)ir v¿ìtr'. ry,.
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ties east of the Toricelli mountaj¡rs and. oentral highland.s'

Tdithin the region of occurrence of subsp, qqr¡-gzui::een-r5-is-, tuov,r-rieties

are d.istinguishable,

b. var. rlovqgqi_rtegqqj-q

Dep-l{r4qêLe-llqvoeUi4eens-iq Perk., I9:..5' I. c.

hyad.od.aphno celestroid-e s S. Moore ,1923, 1.c.

D_glæ¡4q+ 'g pe-rlc_i4qiâq Gilg & Diels, L)2J, l,c,

ïsoüer oc arÞa novogtri¡reensis (Pert<. )ir. C .Stnitinrl])rI, 1. c, rp.p.

(Perk. ).4,.C "Smit]nrl-g)Ê, 1. c. rp.p.

Figure 5A - D,

Ultjmate [-6 branchlet jgrternod.es (f-)rå-¡(-+) tt thick, the nodes

not broaòly conpressed-, the bases of fateral branchlets often swollen;

petioles + slenaer, (f)l-t+(-ZZ) mm long * (*-)f (få) o" thick, narrorvly

sulcate on upper face, with namoll or obscure marginal flanges; leaf

blad.es of tree croi:¡r'I lanceate to elIiptic, (z-)+-lO(-12) cn long x

e4-)I+-ït(4.+) cn broacl, with distinctly acurj¡rate, very rarely na¡ro';¡ecl

apicesrand. d.istinctly und.ulate-crenate to crenulate margins, often

thi:rly ooriaceous, maÍlt nerves (¡-)6-f O( -1:2), + wicLely-spacecl, proni:ru-

lous, vein reticuh¡n filely promi:rulous to rather obscure on lower faco;

inflorescences vith upper peduncle nocles, ped.icels, ancl flolrer bud.s +

glabrous, or early gla.brescent 'with very sp¿ìJser sorùid, obscure,

tomentulose or strigose hairs someti¡res persistent on bracteoles ancl

perianth of flor'¿er bucls; primary inflorescence ped-uncfes (i')l-Z(=*)."tt

long x *-:;*mnr thick toi,¡arC.s base, with 1-2(-J) nocles, bearilg 3-5Gff)

Dryaùod.athne novogu jvre ens is
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floulers;

cn long;

thick"

j¡florescence ped.i-""f, ] - f nu, thi.ck; infbuctescences (+)S-e

fbuiting L¡ypanthirni(rr-)re-zSGIS) nun lons x (+-)Z-ro(-rf ) mm

Series of speci.raens exarni-necl: U collections, comprisi-ng l¡ vrith

inflorescence burLsr 7 luith faou¡er bucls, 6 '¡ith open flowers, 10 vuith

fÞuiting tS4panthie, anò 1 of seed.lÍngs.

Geographic Distribution ("t"p 5)

East New Gui-nee", between 500-1950 m s.m.:

Toricelli mountains (Ut.Sapau area); Etappenberg, near Hunstej¡r range;

Mt.Hunstein; 0kapa; i'farratabi; Aiyr:ra; Yunzai-ng, Saruwaged' range;

.tlngabena riclge, Aseki; Dieni, 0non6e road.; Subitana area, Sogeri

plateau; Iút. liori Vori"

c. vatr ma.crg[- Schod.d.e, var. nov.

Ianij-nae foliorun coronarum arborum saepe longiores qua.m 10 cm, latiores

quam f cm, et petioli (tL-)Z-ZtClÐ nm crassi, inflorescentiae relative

tomentulosae d-ense glauco-griseae vel afutaceae, et l¡rpanthia fluctifi-

cantia 35-l$ urn longa" A var. novoguineensi i¡florescentiat'rrm tomentello

+ dense glauco-griseo vel alutaceo et l¡rpanthioru¡n fructificantiurn

foliorunque nagnitud-ine majore va"ld.e reced.it.

TÏPUS: Schodd.e !081, /\seki va11ey, ca J rniles south-east of l\seki

holot¡rpus in C/lIrTB (l6tlZ6), isotypi in A, B, BO, BRI, CANB,

cidRrcoNc, K, L, LlE, US.

I'ieure 5 H.
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t¡-tj¡rate [-6 branchlet internocLes 2-l¡ nin thick, the nocies usually

very broad.ly coi;rpressed., the bases of lateral branchlets rarely swollen;

petioles broad-, (S-)10-15(-zo) mm long x (r.t-)z-7 G3Ð mn thickn shal-

lovrIy sulcate on upper face, r'vith broac-l ne.rgina.l flanges; leaf blac.es of

tree crovne broac-|l¡r elliptic, sonetjmes ovate or obovate, O-)5-I2(-f7)

cn long 
" 

(Z-)Z|-DG6;¿) cn broad, rvith broacì-Iy obtuse, sonetj-iles shortly

acuurinate apíces, ancl obsc ;reÌy unc-lulate-crenate, often almost enti-re

margins, quite corlaceous, mai:: nerves 9-11(-1r), closely para1le1,

proninent, vein reticulu¡l conspicuousþ proninulous on lower face;

inflorescences irith upper peiluncle nod.es, ped-iceIs, anð flower buds

finely to d.ensely pale to cream- or yellolv-grey tomentulose, the tomentu-

lurn invariably d"ense ancl persistent; pri-nary inflorescence ped.uncfes

(*-)t+-lGt.*) en lons x (t-)lå-z('zt) mrr thick tor,¡arcls base, vrith

çt-)Z-lÇ5) nod.es, bearing G-)¡-:-t(-fZ) flotrers; inflorescence pedicels

? - t sìn thick: infructescences !-B cm long; fruiting tSrpanthiur ca
5

15415 r:rn long x (6-)fO-11 (or nore) rur thick.

Series of specinens exami¡red.: J collections, conprising I v¡íth

inff orescence bud.s , 3 ,,tlrtl:- flol¡er buC.s, 2 lvith open floi,lers, ancl I l¡ith

submature fbuiting k¡ypanthia.

Geographic Distríbution (ri"p 5)

East New Guinea, betrreen 1000-2À00 rû s.n.!

Porget, north of 'l,fa"bag; Aseki vall-ey; 'l[au area.

The collection fron Porget (.ionerstey (VtI .I959)z C/il[B, L, l,Al) is

the only record- of the species above the altitud.e of 2000 n'



A. subsp, Sg_"_$_u-q-þ*1_tjl- Schod.d.e, subsp. nov.

Is oner oc ¡.rþa nov o.quine ensis

Drvaclod-clh-ne novoguine ens is

2t7

(Perk, )Â.c.snit\ r9tr7, 1.c., p.p.

(Perk. )^n.c.Snoit4 LilÊ t 1.c,, p.p"

Cortex relative asper fissuratusque, folia coronaruf,t arbortun relatj-'r¡e

anguste obtusa vjx acu:tineta ad. a.pices, et obscure und'uJa.to-crena"ta paene

i-ntegra, glanûu1ae s-i;arnj¡nlr¡ planae, lancea';ae acl ovatae, f-t nn longae,

et þpanthis. fþuctificantia 1zf-Z pfo longiora quan lati-ora" A subsp.

novo.quLneensas glancluli-s staminum d.ivergentibus longioribus et planiori^

bus, apicibus foliorun rotundioribus et narginibus integriori'bus,

t¡ypanthiis fbuctificantibus crassioribus, et cortice asperiore nagis

brunneoquc rececLit.

TÏPUS: Brass & Versteegh 11!81+, 15 l<n S.:,i. of Bernhard. ce¡,rp,

Iclenburg river holotypus in A, isotypi in 80, K' IÁn.

tr'igure 5 E-G.

fþees 340(-35) rn high nhen flo'rrering; crolün often or usually (?)

slend.er; b¿rrk often rather rough and. fissured, d.ark brovn:; saplvood.

yellolrish, heartivood. brol'rn-yellow; bases of latera.l branchlets +

unswollen; ultinate l¡-6 bra.nchlet internocl-es + round.ed. tetragonousi

leaf blacles of tree crov,¡n broed.ly eJ-liptic to ovate or obovate, (l-)+-S

(-ro) cm long x (l.È-)z-3â,çt+) cn broacl, vvith n¿:rorrly to attenuately

obtuse, hard-ly acr:¡:liiratc apices, and. obscurely und.ulate-crenate, often

+ entire, clistinctly recurvecl nargins, I euíte coriacoousn the upper face

usually snooth l.¡ith nerves only prominulous, the lovrer vrith nerves and.
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vei-n reticult¡:l fi¡ely to rather obscurely pronirrulous; outer tepals

2â-È nn long x t$-Z(-Zf) mrn broac3., the inner tepa.ls si¡rile.r in size or

slightly nar.rolïer, with slightJ-y petaloid. nargirs; stanina] gland-s

relatively d-ivergent, planate, lernceate- or ovate-oblory3, rmrror"tly

obtuse to alnost acute, Fl nn long; outer stamlnod.es + oonl-rresseC,

lancea.te, abaxial midnerve usually obscute, vestiges of stamj¡¡a"I gland's

usually present; fuuiting kly¡ranthigrù7-21 wn long x 10-12 r:m iCrie.k,

the length,/breacLth ratio 1:fi.22 1.

Series of specimens ex¿rnined: 5 oollections, cornprising J with

flower bud_s and_ open faorvers, anc. 2 v¿ith fbuiting hypanthia.

Geographic DÍstribution (*"p 5)

tríest New Guinea, 1o-4os, between 9OO-1BOO n s.m.:

Mt. Nettoti, Nettoti renge; Motito, 'iîissel lakes; vicinity of

Bernhard. Canp (= rrP ketenrr), Id.enbr.rg river.

The few collections are 1ike1y to reflect the mer.Sreness of botanical

exploration in the oentra.l ranges of 1,rest Trian rather th¿,.n arÐ¡ rarity

of the subspecies, which is probably fairly coLmon in the prirnr'.:ry

forests there at the above sta"ted. al-titud.es"

Infraspecifíc Reletionships

D. novoguj¡ieensis subsp . occid.entalis at the lvestern end. of the

species reqge, is read.ily c'.istinguisheri flon subsp. q9f-qg¿llte-ejqla!. by

its apparently rougher ¡rnc'L brov¡ner bark, its nore round.ecl and. entire

leaf blacles, its larger, n:ore ilivergent staninol- gh,nrl-s, ancl its
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apparently thicker fÞuíting l5¡panthia". In most of these characters

it approaches P._gþ_egqr$g+-ce, the sÍgnificance of v¡hich has been dus-

cussed. above.

There are no col-lections as yet betvreenr¡P ketentr*, the nost easterly

knovr¡r locality of subsp. o-cSj.39n-t-qfiq, anci the Toricel-Ii and' Hunstej¡t

ra.nges respectively, the nost westerly lcnovrn localities for subsp.

no_ye€s!4e_etF_is, a c..istance of about 2OO-25O miles. Because of this, it

ís not known whether the ùistributions of the trvo subspecies are d-isjunct

or conti-nuous. The latter seens more likely in view of the continuity

of rnountain ranges ancL pri-rrarSr mountain forest j¡r that sparsely irùabited'

ancì. poorly e>cplorecl region of New Guinea. If the d.istributiorsare

continuous, it beoomes i-nportant to knovl v¡hether or not the ch¡"raoters

ôistinguishing the subspecies are lirrked- clilalþ, Exa^mination of all

colfections of subsp . novozuj¡reensis throughout its geographic ra.nge

(ca lOO niles) reveals no mrrkecl trend. towards the west in the rouncling

of leaf apices or the lenghtheni-ng and. spreaclÍ-irg of the sta^nina1 gland.s.

t\vo of the r¡ost v,resterly collections fYom the central range at the

Etappenberg haverrespectivel4 the most attenuateþ acunlnate leaves

founcL in the species (Lec-!.ernann W39), ancl- quite short obtuserrather

cupular st¡¡nj¡al gland.s (LeC,ermorur 891ù" A thjrcl collection (Hooglancl

a1gfi) fbon Mt, Hunstein in the same region, has leaves with quite shortLy

acuminate apices arrrr akrlost enti¡e ranrginsra"pproa.ching the leaf form of

* The Ti¡res Atlas of the Vorkl, vo1.1 (fg¡A) p1,15.
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subsp. ggcjS_e¡þ_1_ig, ít lacks florvers, The occurrence of trees r,rith

such d.iffering leaf form in this region suggests that the ti,uo subspecies

are rather d.iscrete Seographically, the"t thei¡ ranges abut j¡¡led-ia"teþ

west of the Hunstein range, ancl that cl1nes i¡t thej¡ c-listinguishing

characters, if present at a.11, are steep. The possibility that this

d.ifferentiatíon of forms may be correlated. r,vith the clevefopnent of a minor

but sÍgnificant zoogeographic barrier for mountain bj-rd-s between the

Telefonin a,ncl He.gen regions in the sa¡ne sector of the central Nel'r Guine¡"

highland-s (e:-f:furrc1 anc... Lecroy f9&) shouLd not be overlooked."

Thougtr D, novozuineensis sub sp. qc_c_iÈqnj-+=lj¡l is knol'rn fron only three

localities in the Oranje range, lïissel lrrlces orea, ancl .Arfak mountains

separated- over a c-lis-bance of l¡00 niles, the speciniens fbon these rl-ist¿nt

¿ìJreas are very sfuiiler in forrn, partJ.cularly in the structr-¡re of the

starninaf 6land-s. The nost lvestern collection (van Royen and. Sleuiner

T87) fror¡ Mt. Nettoti hns partícuJ-erly broac-lly rounclecl leaf apices,

approachine Drxg4_o9glh4p_$p_qe¡LdrÉg_L in this chanacter more than the

others, lhe higher aftitud.e specimensrmoreover, have sma11er, more

crenate, ancL thiruner leaves (Bras" a"nd- Versteegh 11984, ven Royen ancl

Sleuner T87) than those fror,r lower altitucles. tri both varieties of

subsp. noïggg¿peelr_qis-, a sjmilar trerxl in overall size is apparent, with

Hartley 1JJ54 fbom 15OO nr at iianatabi- possessin6 the snallest leaves so

far record.ect in the species.

Higher altitucie forms of both subspecies, e.g. those cited. above,

appear to possess more clongate an¡1 flatter staminâl glancLs the"n forms
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fbom lower altj-tud-es. It uray, on the one hancl, be a further ind-ication

of possible lntrogression betr,veen D=-4-o-v-ogqi-49çIrj¡ig ant the higher

altitud.e species, D-r-p-tgtl-q411r:qq" On the other, it may rnerely reflect

d.ifferi¡g sglection pressures at hi¿;h anc'l lor;r al-titud-es. The val-ue

of this observa"tíon is uncertain because of the paucity of comparative

naterial, ancl- also because the staminal glancls in the specir'ren fror¡ the

highest known station for P-:, -ao-Y999-i-4 iÊ, at 2IOO-240C n (iioraersley

(V1¡t.1;959)z CAIIB, L, LAE), atre as short anc'L obtusely cupuI.ìr as those

in the lowest altitucÌe forns.

D. novoguineensis var, m?_cË.¿ì is a lnrge leavecl, large fYuited- fonrr lrith

conspicuously tonentulose ínflorescences. It has so far been found-

entirely rvithin the geographic rarìge of subsp. -qqv-ogr+i-!9e-nsji;Þ. the

features rì.istinguishing it anong populations of subsp. no-vig9-i{t-9-qlr-q!E

have not been forurd in subsp" _oqc_i0._e¡_t_t_!!q-, except perhaps for the

roun<l-ecl tiríces and. inole entire rirargins of the l-eaves. Both v¡rieties

of subsp. no_vogr¡.i,-IE_e_n_,s_is have been record.ecL in cfose proxi:nity in the

Aseki ¿ì^rea, vatr. g9v=g€ll4ge3lÉg from a ricìge crest (Scfroaae \B-li)ranð'

va.r, nir_crq fboni the foot of a river gully (Scnoaae 5081). Thejr

ecological occurrence appeers to be sir,rilar, though var,-mqçAq may be

ad.aptecl to wetter or mor:e poorly clrained situations in gullies (cf.

Schocld.e 5081), and. possibly higher al-titucl-es.
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Taxononic Notes and- Tlzþificetion

perkins I ren¿rrks luhen ËIescribing Daphn!ry.ia lr-ollo-f, i-p99¡-s.¿Þ- ind'icate

the specir';ren in herb. B as the holot¡rpe. This colLectionrUJ<e most

type uraterial of Dr-lç:Lfgq-i,g-e-, has been lost (chapter II), and- the only

d.uplicate tracec-L cluri:rg the present stuQy- has been that in herb. K.

It is sterile.

the holot¡rpe of stroicles S. Moore ff:.".i::l^Tot" o

photograph of the s by Moore. r,.w falls nithin

the range of variation of -D.sJad-od.aphqe__ngvogg_i_ne_e4ji.is 
var. nov-99!4¡-es.-q.rÉ-s-.

Deph4an(]¡'a-p-ql.kja¡¡ÆGilgS"Diels,ofvrhichonesheetofthetype

collection (Icderrnarur- 8914).but none of the parat¡ryesrrvere available for

stucl¡r, fal1s withj¡r the range of variation of Drvad.od.aphne novoAuineens is

var, 4gr¡ogli¡qg¡}qi_s_, As A.C.Smíth (fg4f) has al-rea¿y pred.ictod., it vras

originally d.istinguishec-l on r,vhat have provecì. to be insignificant d-iffer-

ences in the leaf.

Chemistry

No infor¡ration has been published.,

Uses

The bark of the species is chewed. and. rubbecl on the chest by Chimbu

natives i¡ the case of certain j-llnesses (fiae Snith NCF 1016),
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5. Dn¡a4gþpbry-trachvph-þia Schod'cler sp.nov'

Drr¡aclodaphne novogui¡regns-Þ auct . fnon (Perk. )¿.C .Snrith] ::æ----
L.S .Smith, Proc.Roy.Soc.Queensl. 6g (tg51)t+g p -p,

l\rbor magna graoilisque 35-l+5 m aIta, cortex asperissimus ct¡m fissuris

prof\-rnd.is, lignr:n eburnet¡t cr:m a¡¡¡ulis conspicuis, folia sine reticulata

venationr¡.4, inflorescentiae floresque minores, ped.icelli conparate crassí

pech:nculis aeguantesque, rostra staminalia linguiformia, an6uste obtusa,

I mm long " " + 
mm ]ata, colurmae stigmaticae j¡rfra sta^ninoclia persistentía

Ímmersae, of pila cavitatun h¡rpanthiorum fbuctificantir¡n vêltsus basj¡t

confertissima. species in Queenslancl.ia reperta et D. n9ve4i499n!i!

proxÍ-na, cujus fabricam florir¡m foliorumque formar¡rhabet, secl irr combina-

tione characten¡.m praecerì.ontir:m vero d-iffert'

IYPUS: Schod.d.e 33tP, Ghr¡rchill Creek, Mt. Lewis Range

holot¡rpus i-n CA¡üB (tZO459), isot¡¡pi tu Æ, BR.I, C-AlIBr L.

Flgures 6, 1:6, 27.

Diagnosis

fþees 55-I+5 n high; bark very :rough, coarsely fissured., and flakíngt

nrid.- to rusty-brown; wood. with growth rlngs usually conspicuous; leaf

blad.es l-j.near-1a¡¡ceate to broad.ly lanceate, + attenuately acuninate,

(¡-)+-A(-10) cn lons x (+)1-l(-È) .^ broad, without vei¡ reticulun on

lower face.

Idatr;re i¡tflorescences (t )f-få(-2) cm longí ped.icels + as thick as

primazy ped.uncle, (t-)+-SG6) o* long x I å tt thick, hartlly e:çanC.ecl
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under Ì5r¡ranthium;

+ obovoid., acute.

Qpon flowers with perianth apparently recld'ish, the tepal whorlu

s1i6htþ unegual, with outer tepals obtuseþ oblone-lj¡gUifor"a, 2-2|- *t'

long x t* - tt rnrn broad, ancl innor tepals narrowed toward.s the apices,

more petaloid., É-Z o*t 1ong x 1 mm broarl; androeciun red.clish, the outer

whort only comprisins l¡ stamens; stamens longer than broad-, $ * fon6

.2x å - ! nn broad., with trardly d.ivergent, shallowly cupular, obtuse

stanj¡al gIanc1s, ! - + mm Iong" + extrorselyd.ehiscing valves, and.

lÍ.:rguiform, obtuse, rostrate apices; styles exsertecl j - + mn boyond'

h5ryantlrium rim, stigmatic column sr¡nk below apices of í¡rner sta¡dnod.es-

Ripe inf:uctescence " (z*)l-tGù cn Lons; pec1icels (+-)S-IGB) tt

long x L-$ nn thick; fbuiting þrpanthium D,-22(-2+) nn long x 4-7 nn

thiok, lignified with walls f-f!(-Iå) o* thick, d-ehisoing into 2, rarely

L, equal valves, the chanber with hai¡s densest toward.s the base; nutlet

boities 3-5 nn long, styles (¡-)¡-fO(-12) nm 1ong, with tips exsertecl up

to f, mn beyond the try¡ranthir¡¡n rim-

Detailed. Descríption

Lerge trees 35-t$ nr high; bole ca (¡O-)¡O-foO cm or more d.íameter

breast height, slightly to often extensivel-y buttressed., sometimes cop-

pici:rg; crorrlïÌ broaclþ umbrageous, openly branched, shorter tha¡l the bolo.

Bark 10-15 mm thick when dry, outer s¡.¡rface very rough, coarsely físsurerl.

aJld- flakj-ng, micl- to rusty-brown, the fissr¡res sometimes d.eeply orange-

tintecl, jnsicl.e crealn. \'food- rrnifon'rIy rich nrid. creamr growbh rings

bracteoles å-1 mn long , I - f, mm broad'; flovuer bud.s
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usually oonspicuous. Bnanchlet ste¡ns relativeþ openþ branohed', the

uLtj¡rate t¡-6 internoaes (å-)f-3(-6) cm long x i-2(4) rnn thick, v:rith

lateral stens + markeùly sLenderer than leader stems, broaclþ oompressecl,

beoorning tetragonous with roundecl, less often sherp angles, d-ryir¡g d'ark

olive grey to red.ctish broum, often with blackish tints, glabnous or

shoots unevenly sparsely sæd.Íd. tomentulose¡ shad.ed. and. coppice branch-

1et stems with ultj¡nate 1+-6 j¡rternod.e" (Z-)l-l(-fO) cm long x Z-l(-+) nq

thielß, often more broadJ¡r compresserL, the branchlet nodes B-L5(-20) tt

broad. petiolos (¡-)g-f+(-18) mrn long x f-ff,(-Z) mrn thick, longest

an¿ thíckest on shac1ed. and. coppice br¿r,nchlets, neirrowly i^npressed. with

n€ì-r'row marginal flanges on upper face, $labrous. Ireaf blad-es Ii¡ear-

lanceate to broad.ly lanceate, sometj¡nes elliptic, rareþ ovate, (¡-)+-g

(-fO) crn 1on6 x (-rc-)f-¡(-È) cm broad., narrowly to broacLly ct¡¡reate at

the base, atteruateþ + acuninately obtuse at the apexi margíns shal1ow1y,

d.iatantþ, often obscureþ und.ulate-toothed., slightly :to markedþ recurverl,

texture thinly to quite coriaceous, the upper face smooth, sometimes

obscurely lj¡led. with promi¡rulous nerves; colour rather glossy d.ark greegt

on upper face, d.uII pale to bright green on lower, in dry leaves nid. to

d.ark brownish or greyish olive on upper face, brownish oU-ve on lower;

nerr¡atíon on upper face as d.oscribecl, on lower with 6-9 fa:¡tly or

d.istinctþ prominulous wÍd.e1y-spaced. mai¡r nerves forking obscureþ

toward.s margins of b1arLo, the vej:r reticul-un absent; glabrous, occasion-

aJ-þ bearing spa^:rse brorqr¡ish glandular pits; Leaf blad.es on shad.ed. and.

coppice bra¡rchlets more elliptio, B-17 cm 1or:g x (*-)S-6(-7) cm broacl,
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with more shortly acumi¡¡ate or obtuse apices, ancl subpla¡rate margils,

chartaceous to thinly coriaceous, stightly glossy green, nerves more

proninulous on both faces, vein reticu}.¡n obscr,reþ present, extend.ing

fþom the margi-n of the blarLe toward.s the nid.rib, glanclular pits not more

fbequent. Bark ancl. woocl with a fai¡rt sour or ]lnang_q:1jke od.our, the

leaves sometjmes lvith a faj:rt safrol-ljl<e oclour*, the od.or:r evanescing

i¡r these parts when driecl.

Mature inflorescences sparse to congested. on ultjmate branchlets,

shortly th¡rrsiform, (t-)f-få(-Z) cm 1ong, glabrousror glabrescent rv'ith a

fine sparse sorclid. whitish to greyj-sh tornentulum often persistent on

ped.icels and. flovuor bud.s, bearilg IGS) flov¡ers. Primary ped.uncles

æÊ - t(-r) cm lons. fÇ -Xt-l) ro* thick, terete to compressed,

rather rrrj¡rkled fineþ costate, clrying blackish to blackish olive,

generally glabrous, 1(-2)-noaecì-, the subte::srinal nod.e sin6le flowered.;

bracts U¡rear-lanceate, 2-1 wn long x å-f *n broad., genorally glabrous,

vety early oaducous; second.ar¡r peduncles absent; ped.icels + as thiük as

peduncles , (l-)+-S(-6) rr long x t * r*, thick, rarely much e:çandecl. r.¡¡rrLer

\¡panthir-rm, d{ying blackish, generalþ gl-abrescent, rareþ sparse pale

grey tomentulose tovrard.s the base; b¡racteoles ovate-de&tate, Ff tt
-2?-long x i - * nm broad., glabrous, rareþ pe:rsisting until anthesis.

Matr¡re flovrer bucl.s aoute at the apex, (z-)zi-$(-¡) m long x rtr| nm

thick, usr.ra11y sparseþ pale grey tomentulose on þpanthitrn ancl nergins

of tepalsr

O¡ren Flowers. If¡ranthiwr 1-1f nm long x 1å t* thíck, sparseþ gre$-

* Data fbo¡¡ Schod.d,e 311t9, 1352.
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white tomentulose-strigi-11ose; "in (1"-)t 3t+) nn Uroaa. Peria¡rth

apparentþ marone-brown to purplish, the whorl-s slightþ unegualrtbe tepals

obscr.reþ nerved¡ outer tepals oblong-IÍrgsiform, 2-.{- ^ long x J:þtt

mm broad, r¡¡ith broad.þ obtuse apioes a¡¡cl relativeþ thick marg"ins,

sepaJ.uid., entireþ glabrescent, or persistentþ pale stra,mlneous stri-

gillose ad.axially towarcls the apex; i¡r¡er tepals smaller, e11iptio,

t$-Z nn long x 1 nm broad., vrith narrovù apices and. hard.ly thirurer marginE,

subpetaloid, usualþ sparsely strÍgilLose tovvard.s the apex, sometimes

almost glabrous. And.roecÍr¡n, apparently red.rlish or purplish, 5-4-seriate,

the outer wliorl comprisi-ng l¡ sta.urens, the j¡¡ner whorls staminocles;

stanens upright hard.lyrecurved., +"* long x +-îmmbroad x *å*

thick; filaments |-+run longx +åmmbroad "!+rnrnthick; staminal

gland.s harcì.þ clivergent, thick, cl:pular, obtuse, | - + mm long, protrud.-

i¡g oonspicuousþ fÌrom the abaxial face of the stamen; anthers rostrate,

the rost4.rm d.orsiventrally compressod., lÍnguifom, hard.ly broad.ened.,

rather obtuse, ! mm long * å * þ¡oad., the pollen sacs with marked.þ

{ mm long¡ staminod.es + upright, la¡rceate-

$ *r long x + '+ mrn broad., obtuse to acute,

the outer sta.ni¡rod.es wÌthout vestiges of stùi¡raI gland.s. G¡rnoeciun

of oa 10 oarpels; styles exserted ! - + mm beyoncL lSryanthiwr rim ín a

slend.er coh¡mn t * ^t wid.e; stigmatlc oolumn short, acutely oonical,'t
,1
+ - i mm Iong, sunk below apices of inner sta.minod-es.

Ripe infìnrctescence " 
(Zä-)l-ÉGù cm 1ong, generally glabrous.

extrorse dehiscence,

d.el-toid to lanceate,

1
7-
2

7-

ÞÍmary pod.uncles <Ç ->+t+(-z) our long x 1-1S urm thiclÉ, of the same fom
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and. col-or¡r as in ir¡flonescence;. ped.icels (+-)¡-Z(-8) m J.ong x 1-$ rmr

thick. trbuiting lypanthium slonrl.erl¡cylindrical-e11ípsoid., sometj¡ùes

na^rrowed. jnto an obscure neck, 17-22(-2+) nm J-ong x )r7 mm thick,

levigate, often striate when i¡nmatu^re, d{ying blackj,sh, lígnifiec),

with walls 1-lf( -få) r- thick, d.ehiscing regularþ Ílto 2, :rareþ l¡,

equal valves; "^g - $ mm broad., relativeþ levigatervrith irv¡er

stani:rod.es + persistent; tr¡4panthium chanber sparseþ pale strani¡eous

to off-white strig"illose-hispiclulous toward.s the rirn, nore clense1y,

longer, somewhat sílkier, fawn hj¡sute toward.s the base, particurarþ

about the rjms of the nutlet pits. Nutlets elongating in naturing

lgpanthir.rn to rnai¡rtain the exsertion of the style tips up to $ mm

beyond. the tS4panthiwr rirn; bod.ios of ripe nutlets narrowþ ellipsoíd,al

or al¡nost f\rsíform, 3-5 nn long x (t-)f rnn thick, paJ.e fawn siJJry

hÍrsute, tbe hairs (6-)Z-fO mm long¡ sþIes of rÍpe nuttets

(¡-)¡-ro(-tz) rnn 1ong.

Seed.lings unknown.

The epÍthet traclltrDhlo:þ ís d.erived. fbom rplouo€ , bark, and

rrypÇ rough, and aLlud.es to the characteristicalþ rough brown

bark of this speoíes.
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Vernacufar names: Laclei (1oca1 wood. and. timber cutters,

Mt. Mol1oy area, North Queenslanrl). The nane has been taken f}'om

Pod.oca.ryus latlgl, bY nistake "

series of speci-urens exanined: ! collections, oomprising I

with i¡rflorescence bud.s, 2 with flower bucls, 1 with open flowers,

J vrith nea.r or f\rIIy matt¡re fbuiting tly¡ranthia, and. 2 of coppice

Ieaves. The collectíons of C.T.trThite 10689, 
^.G.Hanson 

5V62,

ancL E. Volck 5ilBg cÍtecl by f,.S. Smith (I95S) vilere unavaílabl-e for

comparÌson.

Geo6raphic Distribution (t"P 5)

Drr¡ad.oclaphne trachvphloia is so far known only fbom the

Mt.Iæwis-Mt.Sprrrgeon range, b.otween Mt. Mol]oy and Mossma¡, north-

east Queensland, t6oz5'- ]:6035'Sz

churchill creek; BustSr creek logging areai near Mt. Mo1lqy.

Eco1ory (fieure5z)

Dgr,arlodaphne trachyphloia occurs sparingþ as a mature tree

of the forest canopy in creelc becls and. swa.npy sites at the foot
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of gu1I1es 1n prímar5r mor.rrtai¡ raj¡rforest of njxecL tree epooies

at altitud.es betu¡een 600 ancl 1O00 m. Its confi¡rement in fow

nr¡mbers to such evenwet sítes ís stril<ing, both i¡ the forest

of the area, and. in oomparÍson vrith the habltat preferences of

the Nevr Guinea species of the gonus. Coupled. v¡Íth a lack of

seed.lÍngs and. saplÍngs observed. j¡¡ the forest on Mt. T,ewis, it

gives the impression that the species is sr.¡rviving in the ref\rge

of everwet gullies under an otherwj-se r¡¡rfavor¡rable environuìent.

Phenologr

hesent ínfornatíon, even when d.ata flon the above oxamined

collections are cornbj¡recL with those given by L.S.Srnith (fll8),

is insufficient to clefine flowering and. fluiting cycles.

Flov'rering speci-mens have been collected. in April and. May, an'1

specSmens with submattæe fìruit only in late August.

hflaspecifj-c Variation

Although the series stud-ied. is too small" to perrnit a :relj-able

assessment of variability, it cloes inclicate some variation in the

shapes anrl bread.ths of oanopy leaves fÞom tree to tree. Ieaf

shapes range from Ii¡¡ear-lanoeate ancL t-få( -2) cn broad. i¡r llanson:
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C.fi¡IB ,OBO! to broad. la¡loeate on elliptic and 2-$ cn broari. i:r

Schod.cle 33+O, 3352, l,.S.Snith (]-95S) has alreaQr d.ralwr

attention to the na^rrovrness of the l-eaves.

Ghemistry

Aocord.ing to Bick, ÐougIas, and. Taylor (rxrpubl., Biclc, pers.

oomÍr. ), tfre major alkal-oid. extracterl. fbør samples of ba¡k of

this species (vouoher: I"Iebb 5lU) ¡"" been identified as clr¡ra-

d.ine, of the bisbenzylisoquinoline t¡pe.

Uses

The tj-mber of the speoies is used locaIþ in the Mt.Mol1oy

a¡ea in the construction of builcì.ings. It has the character-

istics of bnittleness and. of warping rLuring seasoniag.

(nage 2!J fotlows)
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XT. NEI','iIIAR0N Bai-ll

Nemua¡on Bai11. , Aùansonia l0(1871)lSl¡ Benth. in B. & H., Gen"

pI. l(1880)1lï,IJ),rLS; HobeS-n, Bot'.Jb, 10(1888)52; Pax,

prrztu. 1,2(rBB9)97n::oz¡ Bai1l., Dict-Bot. l(l}gt)tøl; Perk ,

Bot.Jb " 25G898)E¡t; Perk. & Gils, Pflzr, 4(rlor)L,14,73;

Schltr., Bot.Jb . D!go6)ro6; Perlc., Gattung.Monj¡. (tlzS)6,

15 r47i Hutchinson, Fam.F1.PI. (1:gZ6)8g, map'rNemualonil;

',,'i11is, Dict.Fl.Pl.Ferns ed.6r(f9tl-)\\6; Lemée, Dict.gen.phan.

+(tglz)6ll¡ Garuatt, Tbop.ToocL s 39 G%+)zL,z3 ; Benry, Bot.

Èaz. )6(1935) f .Lrn.16 p.p.; Bemy, Geol.Soc.Amer.spec.pa.p.

I2(f958)f .2rn.I6 p.p. í Guillaurn., Fl,rlnal.Synopt.Nouv. -

cal6ctcole(Phan. )Og+A)ez; Money, Ba.i-ley, & Su'emy, J.Arn.

.Arbor. 3|Çr95ODB1 et seq.; Croi-.zat, Man,Ptgrtogeogr. (L9SZ)Z8i- ,

t.V.16 p.p.i Stern, .Amer.J.Bot. )P(I95t)SB1; Hutchj¡rson, Farn'

F1.P1, ed,.2r\(1959)f16, map rrltemualontt; Hutchinson, Gen.FI.Pl.

\f96+)r2}t MüI1er-Sto1I & Ì,[äd.el, lrans.Geol.Soc S.Afbica

6S!gez)t.6 p.p.; Aj¡y shav'r, r'fil-lis Dict.Fl"Pl.Ferns ed.7t

OgøefieUt Ehrend.orfer, Krendl, Habeler, & Sauer, Taxon

t7G96B)1\2.

TYPE SPECIES: Nenuaron vieill¿trdii (nail. )r"il., lectoqrpe

(Hutohinson 1964).

D-oglphqra? auct. [non Enc.l"]: Baill-,, A.àanson:-a g(1868)f28,

(t&g)rzg,r34 p.p.; Baill., Hist.Pr. r(r869)it1,335 p.p.;

leailt., .Arlansoniâ 1o(1873E5o p,p. pro syn. -ryggqqr9g].
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-Atherosoerrna auct. [non Labi11.]: Bailf ., Hist.PI. 1(1869D41 P,P.?

Figures ID, 28, 458'

Med.i1¡st-sizec-!- bj-sexual trees, with spread.ing, somevrhat cor¡robiform

crovrnsi bark strongly aromatic, the od.or:r week i:n stems anrl leaves;

second.ary ryì-em vessels preclomirtantly solitary or up to fO% in rad.ial

multiples of 24G+), ca 50-100 per sq. mm, ilner tangential diameter

(40-)6O-9O(-f¡O) ,lL t tìne perforation pla"tes and- vessel-ray pitti¡g

exclusively scalariforrr; fibres relatively ttrick-wa11ed., outer tangential

d.iameter (ZO-)25-4O(-¡O) ,/*, votying fbon thinner-nalIed. fibre tracheids

vuith bord-ered. pits rather d.istinctly bord.erecl i.:e early r¡ood. to pred.oni-

nantly libriform wood- fibres wíth occasional septae j¡¡ late wooù; nulti-

seriate rays (O.Z-)0.35-O.55G0.8) mm high x (z-)lG+) cells wicle, acicu-

le1¡. crystals present in procumbent cell-s or absent, oi1 cells absent;

ultj-mate branchlet stoms often angular tegra6onous, usually glabrescent;

petioles shalIowly sulcate, rarely planate; leaf blad.es microphyllous to

smal1 notoplgrllous, with nargins shallolvly und.ulate-crenate to al¡ost

entíre, mid.ribs sulcate on upper face, Z-J-Iayered- tSrpod.ermis present on

upper face'F

Inflorescence bud.s broad.ly compressed., stipitate before e:çansion;

mature ir¡florescences slend.erly th¡rrsiform, vuith 3-5ç9) flowers; acces-

sory alcil-1ary flovrers absent; bracts snaIl, + ísonorphic, 2-3 m long x

*cf, Hobein 1888, Perki¡rs 1898, illoney et al. I95O.
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lrS-Z rnrt b:road., usually cad.ucous i-n young bud.; bracteoles present, herb-

aceous to tepaloid., usualþ borne on hypanthir¡n and- often contì€uous and-

persistent with perianth, rarely subtend.ing floral tSrpanthium and- earl-j-er

cad.ucous,

tr'lotyers bisexural; perianth rotatifornr, comprising usually an outer

pair. of tepaloid. bracteoles, an.ì- Ja-6 elfiptic, obtuse, obsctreþ pi-nnate-

palmirrerve¿ tepals , tt-lt mm long x I-2 mm broad., in + d-ecussate arrange'-

ment; androeciu¡r 2-J-seriate, the outer lrhorl comprisine (+-)6(-/) sta-

merÌs, r+-Érnm lons "î - 1 mm broad x I - + r- thick, rvith elliptic to

ovate obtuse subpeltate stamj¡ra} gland.s, and round.ed. truncate to obscurely

apiculate, + ittrorsely-d.ehiscing anthers, the innerwhorls of J¡-8 isomor-

phic batilliforn staminod.es, (*-)t-Z mn long; pollen grains ellipsoid'al,

rarely approaching spheroidal, oblate to suboblate, T8 07-)22-26('29) u

x 1ong. Lt. (Zg-)l:,-18(-44).,,., the colpí transversales of regular to j-rre-

gular length, (fO-)f¡-ZO(-Zf) ,(;, lotte, occasionalþ only one rve11 clevelolreå

and. up to 2l¡.t- fong, the j¡rterstitia] equatorial d.epressions ne,rrow and-

variably extensive, the grain wafls t-Z(-21) ¡t. thick, the sr.lrface sculp-

tr¡re r¡ith lumina relatively i:,regular il outline, (L-)*--ti¡t' long; S¡noe-

ciurn of + ! carpels, the styles vestlgial, sub-terminal, glabrous, the

stigrnatíc coh¡rnn slenclerþ filarnentous, someti¡tes brareched.; ovule e11ip-

soid, often acumi¡ate at clraJezal ond-, hemitropous on sub-narginal placenla"

Fruitj:ng t¡y¡ranthir:n globulose-pyriforrn, 6-8 nm long x +-7 nm thick,

levigate, glabrous or very sparsely hairecl, d.ehÍscÍ-ng into 2 or l¡ equal

valves; perianth and- and.roecium eventually cad.ucous; nutlets attached.

superficially to þpanthiurn wall, enveloped. by hairs, the bod.ies reniforn-

hippocrepiformn jlcurved. on ned.ian axis, the styles subtermjJ¡al, vestigial,

glabrous apicula.
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Ihe name Nemuaron is taken from ttNenuaroîr, the no"me given to

Nemuaron vieil-l¿rrcLii by the natives of New Caledonia (Baillon 18lJ)'

Species, GeograPhic Distribution, and' Eco1o9Ï'

îhe genus Ng$q-qqn- is monotypic and. enclemic in Nevr Caleclonia , 2Oo3O'-

22o2o's.

It is confined- to the + subtropical raj¡lforests of mountain ranges,

rvhere N. vieilla¡'4ü is a relatively insignifica'nt elemerrt of the forest

vegetation.

Germination of seed.s occurs f?ee}y in the leaf litter and- soil of the

forest floor (personal observatíonsrand seed'Iing saplings of Nr-t¡igif-þÈ!1-:

SohocLde 52\ß),

Details of phenolo8y .î.re given under Nenuqgcg-v:lglLlardii"

Generic Characters

Nemuaron is the least l<novrn of the Eenenâ of the 'A'therospermataceae'

Although the herbaríum material exaníned. d'r-rring the present stu$r is far

rnore extensive than that available to earlier j¡rvestigators such as

BaiLlon (1:1:¿), Bentham (fAeO), and Perkins and. Gi1* (190I), it comprised'

onþ 21 coLlections. .li. mere three of these (Balansa 3t+57, McKee 12800t

l3tp9) fraa open flovrers.

The genus is clistj¡ct from all others of the faniþ in havilg perianth

ancl and¡oecir.ur parts very similar to those of &Ll¿Ile]¿a in bisexual

flolvers, sma11 globose-pyriform fruiting hypanthia lvith isomerous

d.ehiscence, anil carpels of extraorcl,inerry forn an[L arrangenent'
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in both flower and- fþuit. In particular, the up to 2 mn or more long

fíla^mentous stigmatíc co}¡mn (ttre tong fbagile style of Baillon l.c,r

Bentha¡T I.c,> Pax 188!, Perkins and. Gilg I"c.t Lemée 1932, and- Hutchínson

I96t+) terninating the vestigial subterninal styles, and the reniform-

hippocrepiforme nutlets d.isposed. around the sid.es of the tgpanthial

oha.mber, are unique. tjke DglhrÌg-nira ,itra.rely groï¡s to a tree ín exr.éss

of 2j m high.

It see¡rs renarkable that the earlier revisers clivined- correctly the

peculiar oonstruction and- orientation of the ripe nutlets fbom the two

rather scanty fYuiting collections (Vieillar<1. 108J, Balansa f52l-) avaíl-

able to then**. hyíng has made the fþuiting tfypanthla in these col-

lections clifficult to d.issoct, and margr of the nutlets have been d.islod-ged-

flom thej-r position on the hypanthium wal1.

Three collections of f!'uit¡r:**:l' i¡ various stages of maturity in both

fresh cond-ition and. preserved. fresh in ethanol were examined in the

present study. These have reveal-ed. the complete seríes of transformationE

* Subhippocrepiform, accor¿ling to Bentham 0.".), ancl Perklns and. Gilg

(f .".); campylotropousr accord.ilS to Baj-llon (t868, J,869, 1891).

*n It is evid.ent fron their descriptions a"nd. other published. d.ata that

thejr infornration vras d¡avm flom the various publications of Baillon.

¡srÉ* I,lcKee ]^.8097, Schod.d.e 5U+7, 5249.
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the nutlet und-ergoes before reaching maturity. after anthesis, tlæ

carpols grad.ually elongate i-nto a narrowly ellipsoid'-conical acute bo(1r

ca 2 nm longrterraineted- by an acute api-culunr, the vestigial styl-e' Thoy

at this stage are hard-ly d.ífferent fron those in artry other Senus of the

fanily, except for the long filamentous stigruas that protrud'e through the

mouth of the t5rpanthir:nr instead. of the styles (f.7C). As the fbuÍting

h¡rpanthir:¡ begins to expand. toward.s jis mature globose shape and' size' the

nutlets thicken, beoome a little dorsiventr¡ally compressecì-, lengthen to

nearly J nur, and- bend. j:r the micld.le l'¡ith the apex beooning incurved' and'

the st¡rIar apiculum remaining erect and. curvíng upwards. By the ti:ne the

fruiting llypanthiunr has mattrred., the incurvocl nutlets have become pressed

further in the sa^ne öjJection into a reniform or hippocrepiform shape

Z+z*nrn J.ong x 3-11¿ mm high. Sal-ient stages are illustrated' in figure Jt

ThecloseJ-ypacked-¿lrrangementoftheripenutletsi¡¡themature

fruiting þpanthir.ur ind.icates that the form of the nutlets and' of the

globose h¡rpanthia are f\rnctionally li¡ked', The nutlets approach, in

space, a sphere fitti¡s better into the more-or-less spherica'I t5¡panthiun

charnber, The form of the fbuiting hypanthiun itself appears to have

ovolved. thnough elimination of the ¡rneckrr region found' j¡ most other generp

of the fanily. That little or none of thÍs region is incorporated' in the

fruiting l¡ypanthium of Negg+ton is inclic¡.tec. by the attaclment of nutlets

any-,vhere over the h¡rpanthiuur chamber, as f¿rr up â.s iust belol¡ the rjm'

The placenta. in Nuqqqryt ís also rather d-ifferent fror¡ that of other

genera i¡r the faniþ in being sub-marginal rather than quite basal, as a
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result of which the ovule has a. more-or-less hemitr.opous orientation.

Pa.rtial- concrescence of the fì:nicle v¡ith the ovary wa1l has a.pparently

brought about this position (also Money et al. f95O). SuperficieJ-ly,

holrever, the atta"chnent ancr. orientation of the ovule gives the impressl-on

of being sub-pend-ant r,¡ith o supenior rnicropyle, and. therefore more-or-less

orthotropous. This has confused. several- earlier i-nvestigators, as

rLetailèd. belorr.

Misleading 0bservations Publishecl kevíously

Seriously misÌearJ.ing anc.L i¡acct¡rate observatj-ons that have been made

about the flowering ancl fruitíng structures of the genus are &s fol-lovus:

the flowers are quoted- as being hermaphroc'Lite or polygamous by Guillatu¡jn

(fg+g) rrhereas they are aluays bisexual; the receptacle (= hypanthium) is

record-ecl as flat or slightly concave in the youn€t' flol¡er by Perkins ancl

eik (1901), Perkins (t9zS), Lem6e çtllz), and Money et a1. (r9¡O),

whereas it is ci.eepJ-y poculiforn and. t¡rpicaJ- of the \y¡ranthia founcl in al-l

genera of the l¡.r¡relieae r¡ith biseranal flor,rers; the glancì.s ("associatecL

staminod.estt) of the fertile starnens have been d.escriberL as basally connate

to the sic'Les of the sta¡ren as j-n Lautel_ia a.nd. Dql:ylp-þ_ogs by Money et al.

(1.".) whereas, thor:gh sub-peltate ancl similar in attachnent to those of

kturglÞ, they are quite cU-fferent in forrn ancl atta.chment from those in

Dorypþ_orgt æ stamj¡rod.es have been saj-cl- to be present in each flol¡er

(Bentham lBBo, Perkins ancl Gilg 1.c., Perkins 1.c.¡ a.ncL Hutchinson L96+)

v¡hereas there are only l¡-B staminod.es in I-2',vhorls; similarly, ç¡: nut-

lets have been quotecl per fruiti-ng h¡4panthiurn (nailI-on l-868, Perkj.ns ancl
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Gilg 1.c,) lvhereas there are only ! carpels j-n the flolver, of r,vhich often

only 2 or J mature i¡to nutlets; the st¡ile of the ma'r;t¡.re corpels has been

d.escribecl as basal by Benthan (f.".), Perkins and- Gilg (1,".), anil Perkins

(1.".) whereas it is subterminal, a positi-on which it retains i-n the

nutlet; the ovule has been d.escribecl variously as pend-ulous wj-th a

superior micropyle by Baillon (te73), Perkj-ns and- Gilg (r."., p.71), and

Perki:rs (1.",¡l.4/), though also as erect by the latter two authors (1"c.,

pp.1h and. 15 respectively), e.ncl as erect with a superior micropyle by lemée

(f .". ), i.¡l:e:reas it is erect v,rith an inferior nicropyle; and the

frui-ting receptacle has been cLescribed. as fleshy by Bentham (1.".), Pt*

(f,".), nai1on (faff), Perkins and. Gilg (1.".) in part, Perkins (f,".)

in part, Lenée (f.".) in perrt, ancl Hutchinson (1"c.), rvhereas it becones

quite rvoocly in the fbuit, as in all genera of the fanily"

Affi:rities
Nothvsithstancling. the paucity of herbarium naterial- then available,

the genus ïr¿rs recognisecl anc-L clea"rIy definecl very early in its tcxonomic

history by Ba.i1lon (fgll), Benthan (feAo), fex (rBB9), Perkins ana Gil¿;

lf9of), anc-[ Perkin (lgZ5). Even its initial union rrith Dgrwb-oËe by

Baillon (f868)rwtien d.escribing the fi-rst species, was mac-le rvj-th reservation

on account of ttcet-be si:rgu1ière configr.rration cles carpellesrr.

Nemu_q¡:on_ has rel-atively rrell-m¡.rkerL affinities vrith !¡yg.19dæþ49 on

one sicLe and. r,¡ith laurelía on the other , a relationship consistent v¡ith

the geographic d.istribution of the three Senere. It resembles Lryq4-o-

Ègþ8, particulnrly L.Éqf"ndri!Ê, i:r its 6eneral branching and- leaf form,
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and. in the other characters d.iscussed- in chapter X.

Its close relationship to T,aur_e-l-i!il is inilicatecl by its general

perS-anth structure, ilclud-ing the position and texture of the

associ-ated. bracteoles, by the forrn of its and¡oecitrm, includ.ing the sub-

peltate stanrinal- glanrl-s, d.eItoid. açlculate-obtuse anthers, anc" batílJiform

staminod-es, by its rather irregular fruiting hypanthiur,l rj¡n marlced vrith

scars ancì. persistent staminod.e bases, by its aro¡natic bark, and. by its

its alk¡.1-oid-s v¡hich are principally of the aporphlne t¡rpe.

Evidence that Ngll_u_q¡Lon i-s interposed betvreen LrJaqqclplh]re_ and. Laurel-þ

is provid.ed- by the following characters. The variable positi-on and.

texture of íts bracteoles on the flowering þpanthium sug¡,est an inter-

med.iate stage in a trenC. from herbitceous bracteoles in fl-ovrer-subtend.jng

position (Ð¡y"qqqgp¡A.r_) to tepal-oid- bracteoles contiguous rvith the

perianth (L+g€]èa). The transitions involved. are described- in chapter

IV.6 The arrangen.rent of its perianth and androecium, in series of l¡ to

+ 6Gú) parts, is also intermed.iate bctween the regutarly tetramerous

p1an i-n Drv-adoclaphne . a.ncl irregularþ hemicyclic or subspiral arrangernent

in l,a¡¡Ig_lþ. Its subpeltate stanínal gla.nd.s ancL thickened. clavate to

batilliforn staminoiles, noreover, may be regard.ed as respectively transi-

ti-onaI between the wing-like gland-s and. narror,;ly d.el-toid. to lanceate

sta^ninocles of Drva.d.od.aphne-¡.nd. the quite pel-tate gland.s and compressecl

batillj-form starninocles of L¿r.urelia.

llgqrlgllon resenbles Ðgnþ-_"gq. among the other genere of the Iaurelieae

in two nota"ble characters: stipitate inflorescence buds that are stron$ly

compresse¿ when young i-n a fl-at obcord.iform shape typical of the large
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moture j¡floresoence bucls of Lgfnhqla, md subtermjnal though not

basa1st¡r1os.Theunon1argod.j¡rf].orescenoebuc1sof.Ð@.

aro also simílar i¡r struoturo, if not so strongþ compressod.

obcord.iform, 0n the other hand., the pair of bracts enolosing

the jnflorescence bucl are very earþ cad.uoous i¡r both ltg¡nggrofr-

an¿ !rva4egÊp¡49, whereas they aro more persistent in Dpqæ-borg.

Roasons for the d.evelopmont of j¡fl-orescence braots of variable

size and. persistonce i¡r the family have been suggested. ar¡cl d.j.s-

oussed. in chapter fV.6.
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I Nemuaron vieillarclii (na:.u. )naiu

Nemuaron vieÍIlard.ii (nairr. )Baíu., .frdansonia 1o(1871)lgt rfil
¡'N.V1ei1l-arditr; Perk. & GíIg, Pf:-:z'r. +(lgOt)llr74, f .2oP1.

Guil1ar.m,, Ann.l,Ius,Marseilles 19(f9ff)8; Perk", Gattrrng"

Moni¡r. (tgz¡)t,16g; Gui11aum,, Fl..Anal.Synopt.Nouv"-

calédonie (rrran. ) (tgUA)Pl.

DorÏpþpte-v_ieif¿ereii Bail-l-., Adansonia 9 (1868)t28'rOersphora?

Vieillard.ir'; Baill., Hj-st.P1 . I(L869)3t7 uo.? Vieill-ardi¡r;

f.aain., Adansonia 10(187 3)lSo rlSl'rDor¡ryhora? Vieillarditt

pro sJ¡n. Nemuaron vieiLlardii]

TYPE: VieillarcL IOBJ, montagne l{analo f= Canala] _-

holot¡pe fu P, isotype in P,

Ne¡auaron hunbol-d.tii Bail]. , Âdansonia 1o(1873D5t+t Perk., Bot.

J¡; z5(rBgï)ESI; Perk, & Gi1s, Prlzr. +(tgot)ll,J)a, f .2o!,;

Guillat¡m., Ann. Mus. l[arseil]-es 19 ( fgf f )A ¡tNemear on Hunb old.tiitr ;

Perk,,
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Gattung.Monim. (t925)t.J6txi Guillaum., ¡'1.¿¡'¡al,Synopt.Nouv.-

Calåd.onie (phan. ) (fg48)fZ¡; Guillaum., Mém"Mus.Ilist.Nat.Par.

n. ser.B, 8(1957?)41,

TypE: Balansa 1689,[Mont-ttunbo1d. ] - plt.]turibo1dt]- holotype

in P, isot¡¿Pe in .4..

Figures l, 28, 45F..

Diagnosis

See clescription of genus.

Detailed. Description

Shrubs to usually med.ir:¡n-sizecl trees (Z-)+-fB(-25) n high; bole ca

15-LO(-L5) cm d.iameter breast heÍght, + urrbuttressed., rnreþ coppicing;

crorrm sproaclingr I round.ed. cor5mbÍformrusua.lly short, ca. + - + " 
length

of bo1e, ¡rith branches horizontal-ascend-Írtgrand leaves + erect on ultjmate

branchlets. Bark (l-)!-10 mni thick when dry, outer surface rather

smooth, finely pustuled. arrl fissured., pale brovrnish Sreyr insicle pale

brovunish crean or pale buff*rov¡n, drying the same colour. 'food' pale

brov,¡nish or yellovuish crear:r, dqt/ir¡6 pale greyish oream or off-whitet

grorrth rings obscure, Branchlot stems + clenselyrrarely openþ branchecl,

the ultj¡nate )a-6 j-nternode" (*-)f-+(-Z) "t long x J-ZtGl) nm thick,

compressed, often + angular tetragonous, s¡nooth on ultl-nate 2-3 internod.es,

becoming striately wrirtlcled. or obscurely costate, rarely pustuled. below,

dJyir¡g blackish, less often clark grelr ¡¿16-greJr, or olíve-brown, glabrous

or glabrescent, with shoots ancL sometimes ultj¡ra.te f'2(4) internod.os
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sparsely to rather d.ensely sorclid. stramineous to pale groyish hispld.ulous-

strigillose, the branchlet norLes on lead.er stems slightly to someti.rires

strikingly sruoI1en, 3-I5 rm broad., smooth; shacled. and sapling branchlet

stems with ultima"te t¡-6 internod.es l-6(-8) cm 1ory;, similnrly compressed..

Vegetative bucls narrolvly conical, the enveJoping pair of bract-like )eaves

invaria.bly uniformly anc-L rather d.ensely grey-white to sord.id. gold.en

stri¿;illose, with suberect glabrous mucronate a.pices, expand.ing when bud.s

ca ! mm lons. Petioles (¡-)+-g(-10) mm long' x (L-)*-Z mm thick, shal-

lovtly impressed-, infrequently planate on upper face, d.rying blackish,

glabrous or often sparsely sorclid. stramineous strigill-ose, Ieaf blad.es

obovate or rounclecl. cuneate, elliptic, rarely oblanceate, (t!-)Z-9 cm long

, (É')f-+(-tÉ) cn broacì., broaclly to sometjmes attenuately cuneate at the

base, broad-Iy, infrequently narrorlly obtuse, often retuse at the apex;

margins shallorvly and. filelg or obscurely crenaterto faintþ unclulate

almost entire, sli¿;ht1y to often marked-ly recurvecl, afmost revoJute tolrard.q

the petiole; texture thinly to quite coriaceous, rru:ely almost sk:,arta-

ceous, the upper face rather snooth, often lined. vrith prominulous lateral

nerves anastomoslng toward.s urargins of blacr.e; col-ot¡¡ s1i6ht1y glossy nid.

to d.ark green on upper face, cLuller ancl paler on lovrer, in dry leaves pale

greyish to bl-ackish oU-ve on upper face, brol,rner on lower; nervation on

upper face as clescribed, with miclrib sha1l-ow1y to d.eeply irnpressed., on

lorver rvith miclrib conspicu.ously proninent, and (2-)6-9(-ff ) rather

obscurely prominulous main nerves anastomosing tolvard.s margins of blad.e,

the vej¡ reticulun spare, often obscurely intranargirral, extencling tolvarcls
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the ¡niclrib; glabrous or glabresoent ancl sparsely sord-iil strigose towarùs

bAse of rniclrib, less often blad.e, on lower face of youqg leaves; leaf

bl-acles on shaclec'l and. sapling branchl-ets more elliptic, l+-B(-9) cm long x

2-+(4.+) cm broacl, lrith more narrolvly obtuse apices and more fleep]y

crenul-ate, planate margins, thinly coriaceous to + chartaceous, nerves and-

intramarginal reticufum more prominent on both faces. Bark persistently

aromatic r,'¡ith safrol-like oc-lour, the oclour lveaker ín ste¡rs and- leaves,

evanesci-ng in these parts lvhen d¡ied., + absent i¡ vrood..

Inflorescence bud.s relatively broad.ly compressed-, nanolrþ obcord.iform,

initially subsessile and. conrplanate with stem l¡hen 1-2 mm lor\9, the

enveloping paír of bracts lanceate-navicular to ovate c¡rrrbiform, sparsely

to d.ensely pale stranineous strigillose, ultimately Z-ZiGl) mm long, with

slightly dlverging apices; bud.s subsequently elongating through the

d.evelopment of a compressed. stipe (= base j¡rternode of priroary ped.uncle

of mature i¡¡florescence) up to 2-3 nn long belor,r the bracts which l-ater

d.iverge graclua11y to aflow expansion of the u]-timate inflorescence axes

and. flov¡er bucl.s. Matu¡e inflorescences + cleourved, + congestecl at

ultjmate l-l(-L) l-eaf nod.es alnong leaves, slend.erly t\yrsiform, (]:þ)tS-Z)

(-li) cm long, spa:rlngly off-white to sordic-l stranineous strigillose,

beari:rg 3-5ç9) fl-o.;icrs, the tercir:ally contral f1o\'¡er or solitary flowers

:nt subterninal nod.es openír,,6: fi-rst. Þimary pecLuncles f] -)|fX-l|) cn

long x l-f mm thick, rather broarl-ly compressed- or the d.j-stal- internod.es

often tegragonous, + smooth to finely costate, dr¡ring brovrnish bIack,

sparsely to rather clenseþ off-v'àite to sorclià stramineous strigillose,
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t-Z(i)-nod.ed, the subterminal nod-es usually bearing solitary opposite

flovrers, rarely s1mple d.ichasj-a on second.ary pod'uncles; bracts herba-

ceous, d-eltate navicular to ovate cymbiform, 2-3 mm long x IS-Z rm broarl,

with mucronate apices, variably strigillose abaxially, + glabrous ad'ax-

ialþ, + cacLucous before anthesis; seconclary pecluncles ca l¡ mm long x

ca f, rnm thick, sjmilar in form to primar¡r pecì.uncle, perhaps more d'ensely

strigillose; peclicels (f-)Z-+(-6) ** long x <

terni-nally central- or subterminal solitary flowers, terete to slightly

tetragonouso not or harclly oxpanded- unðer LSpanthiun, d.ryirrg d-ark

brov,¡lrj-sh black, often more cLensely off-vthite to sord'icl stra^mineous

strigillose than pedtmcles, inflequently bracteolate with bracteoles

subjacent to or subtencling the t¡ypanthium and. cacl-ucotrs rvith braots'
¿hi¿K

tr4atr¡¡e flo'r¡er bud.s obtusely obovoid'c1avate, 2-* * long x 2t-3 o hed,

spari:ngly sord-irL grey-v,rhite strigillose, the hairs longest and. densest

on the h¡rpanthiun ancl bracteoles, the bracteolex usually attachecl tor"¡arcls

h¡rpanthium rim, valvate, incompl-etely enclosing tepals, sometj¡res absent'

þen flowers small. Isrpanthiun poculifor^, t-;'J¿ mm long x I nm thick,

sparsely to rather d.ensely gre¡re1¡þf1e or sordid. stramineous stli8illose,

bearing a pair of subtepaloicl bractooles usually toward's the rim, infre-

quently tov¡ards the base; rim flat to slightly convex , +4 run broad-,

rather clenseþ stramineous to off-nhj-te hispid.. Perianth lvhitish Sreent

2-l¡-seriate in + d.ecussate aruangement, the outer l¡hor1 comprisin6 usually

a paÍr of subtepaloid. bracteoles, the iru:er vtrorl-s [-6 sepaloid- to

petaloid. + ísomorphic tepals; bracteoles ovate-circular, 1Ë-l o* Iong x
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1-2 n¡n broad., 't¡ith broad.ly obtuse mucrqnulate apices and- entj-re or fj:nbrio-

late margins, herbaceous to subpetaloicl, finely carinatc, glabrous, or

variably d-ensely strigillose abaxially vrith hai-rs concentrated- on midrib,

persistent r¡ith tepals; tepa.ls broacÌly to oblong elliptic, tt-tt nm long

x I-2 mm broac1, with broad.ly obtuse apicesrand. harclly thinner, entJte,

often und-ulate margins, sepalod:d. to petaloid-, obscurely I ot J(or 5)-

nerved., generally sparsely sord.ld- grey-vrhi-te stri6i11ose, the hai¡s denser

or absent ad-axiaÌly, the inner tepals often slightly nâjrrorrerr shorter,

more petaloicÌ, aniL rnore ilensely haired. ailaxially than the outer. Anòroe-

ciu¡r* 2-J-seríale, the outer whorl comprising (*'')6(-l) sta^rnens, rarely

fei'ver by abontíon, the inner r,vhorl(s) +-g staminorl-es v¡ith usually J-l¡

staminocles i¡r each; stamens incurvin6 erect, fif* mm long 
" f, - 

t 
^^

,l
broad. x * - f nrn thick; filaments broad-, round.eil to d-orsivontrally com-

212
pressecl, i - t run long x L - f mm broad.r sparsely to + clensely strigillose

abaxially, oftten glabrous ad.a:rially; stamina.l glanrJ.s eIì-iptic to ovate,

subpeltate, obscurely stipitate, + - f,* fote x åmnr broad-rattacherL alon6

the sicles of the filament ancl overlapping its acLaxial face; anthers nar-

rorvly conical-cylinc'Lrical, incurved., î - 1 nim long x ! - f, nm broad-, with

naryowly round.ecl- truncate to obscurely apiculate apices, and' 3 introrsely-

d.ehj-scing narrowþ ellipti-c valves, glabrous; staminod.es slightly incurv-

ing, narrowly clavate ancl expanrled. abaxially toluard.s the apex, or d.onsi-

ventrally compressed batit-Iiform, (-Í-)r-z mm long 
" + - Ç 

urm lroaa,

rt Colour in life unrecordecl.
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obtuse, sparsely to d.ensely strigillose abaxially, sparseþ strigillose

to glabrous aclaxiaLly, vrithout vestiges of staninal glancì.s. GSnroecir¡m of

1 5 carpels; styles vestigial, subterrninal, enclosecl entirely û¡ithin

lgrpanthium charnber or exserted. as fe"r as h¡ranthiun rJm; stiSmatic

column slenclerly filamentous, sonletj¡nes branched., 1-2 mn lor€, exserted.

to near apices of starniirod-es or beyond-.

Ripe infbuctescences borne at ul-timate 1-/a 1ea.f nocles anorÌg leaves on

branchlets, (t-)l'l¿-Z$(-¡) 
"r long, sparsely sord.icl stramineous strlgillose,

with 1-l(-4) h¡ryanthia matr.rrílg per infructescence. Primary peduncles
-l

i - 2 cm long x L-2 mm ti:ick, of the game form ancl colour as in infl-or-

escence, but more spari::gly strigitlose almost glabrescent; ped.icels 2-/

mm long x +-I+ mn thick, of the same form as in irrflorescence, nore

sparsely stri-gi-tIose. Fruiting h¡panthium globulose-p¡rriform, 6-8 mm

long x 4-7 mm thick, levigate, nid. green, drying grey-brown, lignified.,

with vralI" (f-)få-If, rnni thick, d-ehiscing lengttnrise from the rin in 2 or

4 eqtlal valves; rirn scarrecì., irregular, and. hispid., vrith sta¡ninod.e

bases, rarely entjre st¿unjnod.oe , persistent; tg¡panthium chamber spherical,

uniformly sparsely pale favrn siì.ky hirsute, v¡ith nutlets attached. to the

sicles and. base. Itft¡tlets enti:rely enclosecL withln h¡rpanthir:m chamber,

24ç5) matr:ring; bod.ies of ripe nutlets cì.ecurvecl, ultimately conpressed.

renifom-híppocrepiform, 2+-2+ mm long x 3-1* mn high x I-IS mm thick,

enveloped. by spaz.se straight to curlingrsorilid. golden-fat'Ín or cinnamon,

siJky hi¡sute hairs, þ-1O mm long that are usually d.enser on the sj-d-es

of and- sparse oæ rabsent on abaxial ancL ad-axial faces of the nutlets; styles
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of ripe nutlets subtermj¡¡al, vestigíal, persisting as fj¡e glabrous api-

cula; end.osperm strongly aromatic, lvith a saflol-like od.our.

I5-25-noded. young plants ca 3O-5O cm high, the ulti¡nate )a-6 j:tternocr.cs

broad.þ round.ecl compressecl, hard-Iy tetragonous, (tL-)Z-+(-7) c^ long x 1-5

mm thick on lead.er stems anc-[ 1-2 mm thick on lateral stems, smoothly

striate, d.rying olive-brovrn to blackish, glabrous or glabrescent, the

nod.es on feacler stems broad.ly compresseC.r J-10 mui broacl, smooth; coty-

led-ons caducous; subsequerlt leaf pairs vrrith petioles impressed' on upper

face, (f-)6-g(-10) mm long x Ç - L mm thick, glabrous, rarely very
t

Sparsely strigilJ-ose, and- leaf blad-es narrolvþ to broaC'1y elliptic,

6-8(-9) cm long x 1t-l(-4) cm broail, with ctrneate bases, shortly acumin-'

ate mucronufate obtuse apices, closely crenulate (sub-)phnate margins,

chartaceous texture, glossy mid. green colour, narrolvly impressecl mid'rib

on upper facer S-11 promj¡rulous nain nerves a.nd. intramarginal vej¡r reticu-

1um on both faces, glabrous or the nj-drib sperrsely stramineous strigose

on the l-ov'¡er face.

The epithet rigj-il-qa1_i.¿_ commenorates E.vieil-l-arcì., a surgeon in the

French nar6r rvho collected- plants on New Cal-ed-onia at times between l8ll

anð. L86J, Ínclud.ilg the fi¡st of this species"

Mefanesian nenes: Nemuaro (natives of Nelv Caleclonia Baillon

l-:8731 1891, Perki¡rs and Gílg 1901)'

Vernacular names: Bois pernod. (UctCee 12800, field- officers of the

Servi-ce Forestie:,:, New Cal-eclonia (pers' conrn. )).
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Series of specimens examj¡recÌ: 21 collections, comprising l¡ tivith

j¡¡florescence buds, 3 r,títln flov¡er bud.s, J t'vitti open flowers, 5 viith

yollrrg or harC,ly ex¡rand.et fbuiting tgrpanthin, l¡ with near or f\:11y mature

fbuiting h¡rpanthia, ancl 1 of your:g plants.

Geographic Distribution (rnaP 6)

Nemuaron vieillard"ii occurs throughout the mountains of New Cale-

d.onia, 2oo3o' - 22o20'Sz

I{t. colnett; col cles ñousettes; Katrikoil, Hte"Boghen; Table

Unio; Dogny; Sentier Ciu-Koínd.e; mountains neer Canala; Mont Hun-

boId.t; Mois cr.e nai; Mont Mi\r.

Ecolory (rieure ¡¡)

Ifid.e spre acl anc-[ 1oca11y rath er fl'e que nt, N_elr\¿gr_on _vjlglllard.ii is

usually sub-canopy tree or shrub in nontane rainforest betl¡een the

altitudes of (¡OO-)taOO-1100 m. Like many other members of the family,

it appears to prefer the d.amp sheltered. heacls ancl sic-les of smalJ gullies

ancÌ d.efiles, as at Tabl-e Unio (personal- observation) . There it rvas

recorcLecl most f?equently betrveen the altitucr.es of /00 and. 900 rn.

I\{cKee (n.12800) also founcL it common tov¡arris the al-tituc-l-e of 8OO n in

the region of Bourail, This mi6ht suggest that the altitud.inal range of

7OO-9OO m is optimal- for the occurrence of the speci-es at the present

time,

It has been recorclecl- growing on gneissic soil at Mt.Colnett by

Y¡ l,ocation not knovm.
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lltirlinann (n.l!lO), on serpentj-ne at Mois ile mai by Barmarur-Bod.enheinr

(n.151:29), and on h¡restone at Table Uni-o by illcKee (n.LiP9), thus

ind-icating that it is not confi:recl. to a particufar soil type and. is

tolerant of a l'rid-e ra"nge of soil pH.

It is still little known ancL collectec-L,

Phenolog¡

The availabfe colleotions and_ published, record.s, even though

scantv. inrl-ica.te that fl-ollrering j¡r Nemuaron vþilla"rd.ii occurs in the

austral v¡inter anrl spring nronths (lvlay-septenrber), and. that the fruiting

hypanthia mature anqL d.isseminate nutlets i¡r nic-[ and. late sullmer months

(Decenrber-March). Inflol:escence bucls for the ensuing flolireri-ng season

begin to appear betrveen August anct September or lateq whj-Ie the fbuiting

ÌSpanthia are still- enlarging; they reach ma"turi-ty by March to May"

Thore d-oes not appear to be a. close relationship betwþen the fl-owe:''

ing cycle and- seasonal fl-uctuations in temperature, which are slight, o:r

¡ai-nfa1l, vshich is heaviest betlveen December and. March. The cycle nay,

hov,rever, be controllecl by d.ay length responses as d.iscussecl- in chapter

TII.

There also seems to be a time 1ag in flowering and. fruitj¡g in trees

at higher altitud-es. Tbees from Katrjkoin and. Sentier Ciu-Koi¡cle at

LOO-5OO m have been rocorcl-ed- in open flolrer j¡r June (Mcfee 12BOO), and.

in almost nature fruit in early December (l,tctCee 18097). Others from

Table Unio between 750 ancl lOO m altítud-e are in advanced- florver bucl ancl

open flower in Septernber (tttct<ee L3t+29), u.ttd at the co:responclilg fruiting-
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stage ín mfcl January (Scttod¿e 5U;l) " A tree at B!0 m on Table Uniô

(Scnoaae 52+9), holvever, had. s1i6htþ more ad.vanced. fbuít on the same

date,

fnfÞaspe cific Vari-ation

the two species, N" vieillardii anrl Itl. humb 1l- d.escribeC. in tho

genus have been ba.secL on v¿rríations of leaf (anc1 tree) size. the

variation is correfated- r¡ith altitud.e, higher alti-tud-e forms being

smafler i-n tree sizer, vuith smaller but often thjnner leaves. [ffre

sane variation correlatÍon is found. i-n Dr.yad-od.aphne. ] Lovrer al-titude

forms are representec-l by trees !f5G25) m hj-gh (Roblins: CAItlB, from

l¡BO m s.m.), rvith rather thickly coríaceous obovate-elliptic leaves up

to 7-10 cm long x 3L-Ê¿ crn broad (Balansa IJZI).'r The extreme high

al-titud.e forrns are represented. by shrubs 2-5 m híghr lvith coriacoous

obovate-rounclecl cuneate leaves 2-L¡ cm long x l--2 cm broad. (Balansa l.689,

from IJOO n, type or N.Lr¡qù-9.1q1èa),

fn the small series of herbarir¡:l material seen, the extrene forms

are nevertheless tinlred. by a rather completc range of i¡rtermed.iates.

The type collection of N. vieillardii from mountains near Canala, is an

oxanple: it has rather thickly coriaceous obovate leaves 2f'5 cn long.

A rather absr¡rcl- aspect of thís is that if the type of N vieíllardii

were d.etermined. accorcLing to the key characters of the two species of

* ft is assumecr. that the site of col-fection of Bala.nsa I32I on Mont Mi

is at a relatively 1o',r altitud.e.
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Ne_!i_qq.:Lon statecl by Perkins anc-[ Gilg (190t), euittaumin (fg+B), and to an

extentBai1]-onQer),itl'tou1c1beíd.entifiec1as&_I@.

Taxonomic Notes and-'Ilrpification

Beca.use of the above-tLescribed. continuity in the range of varia-

bility in leaf si-zeo ancl the abscnce of any other cliscontinuity of

variation in avaiLable material, N, humboldtii is here un:ited with

N. vieillard.ii

There are two sheets of the type collecti-on of N vieillarcLii in herb.

P. That be¡:ri¡E a sketch of ¿r d.issectj-on of a nutlet and. the aru:o-

tation trDoryphora? Vieillarcli H,Bn,rt in 'what is presumecl. to be Baillonrs

hanclris consiC.erecl to be the holotype. The sheet of the t¡pe collec-

tion of N. hurnbol-d.tii in P t aru:otated. ttl'Iemuaron Humbold.tii H.Bn.'r ín

the same heued., is also oonsirlered. to be the holotype of that ruLme.

Chenristry

Accord.ing to I.R.C.Bick (pers,conun. ), the principa.l alkaloid.s of

Nemuaron vieillard.ii are of the aporphine type. The species aLso

contains a yellovr alkaloid., of a type related- to the aporphines, which

has been isolatecl as a minor alkaloicl of Drvad.od.aphne ptera"ndrica ancL in

very sma]l a.mounts f¡on .A,therosperma moschatum.

Uses

Baillon (t973, 1891) records that the bark possesses a powerful stir=

ulant that is usec-L as a d.igestive and. stornachi-c by the natives of Neli¡

Cal-edoni-a. He mentions çrctl), i-nter alia, that the taste of the bark

is hot, rttrès-intense quanc'L on Ia mâchett.
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XII. LAIIRILIA Juss.

Laurelia Juss., Ann.Mus.Hist.Na.t.Par. 1¿+(1809)ll4 [to*.cons, : noü'

nov. pro P+yorl-ig Ruiz]; Poir. in La'm., Encyc.neth'Bot' strppl'J,

OA1])[\ [R.Br. in Flinclers, Voy,Terr.Ar¡stra-l-. (r8r4)554 pro

syn. Pa.vp41gr.-e- Ruiz]; Spreng', Syst.Veg. 2(1825)t*lO; End-l',

C,en.PI. suppl,1, (184L)1178; .A.Cunn', Ann"Nat.Hist. f(fg¡8)¡gO;

End.l,, Enchir,Bot, (f8,+l)fg¡ ,196; Meisn-, Pl.vasc.$€rI¡ 1(18J¿)

32+, 2(L8t;-) z16; Rchb., Nomencl. (Herb-buch) (rep)69; J.B"

Mue11., Bot.iTörterb . (tA+)Zt+6; End-I., Gen.PI" suppl.2, (nUZ)l¡,

suppl. 4r2(I8t+7,8)56; Schnízlein, Icon. 2(f849)n.f05; Gay, FI'

chit. 5(1g51 or L852)Ji3i Hook.f., F1.N.Ze1. 1(1851)Zte; Lincll.,

Veg.Kingd. . od.SrlASl)loo; iHoot.f ., Fl,Tasrrr. f (fA¡¡)fr pro syn'

.A.therospernatis I ; Tul., Arch.l\{us.Hist.Irlat.Par. BQBSf)ZI'r2B3,

29Orl!¡i C.Muell,in'vÏalp., Ann.Bot - +OBf)JJS; I'Iv{uell', Pl'

Coton.vict. r(r86o)2+t A.DC., Proc-l. :16,2(r868)6t z'67+ p,p';

BailL., Adansonia 9(r868)tt6rtzzi Benth, in B. & H., Gen'PI'

l(1880)U9rlt+5 p.p.! F.Phi1., Cat.Pl.Vasc"Ghi1. (rggf )zg¡ P'P'!

Hobein, Bot.Jb. 10(1888)55r7rr71 p.p.; Kirk, For-Fl.N.Zear.

(reel)r5o; p¿rx, Pflzfhr, 3,2(1889)95,97 ,102 p.p,; Bancroft,

11.oc.Linn.Soc.N.S,1-'iales 214(1890)1061; Perk., Bot.Jb" 25(1898)

552ï:Ã Solered.er, Syst.Anat.Dicot. (fggg) ftransl.Bood-Ie,

Ibitsch, & Scott, Z(ryoA)61! et seq,]; Perk. & Gi1g, Pflzr.

4(rlor)2, Brl-or11r1l+r 76 p.p.; cheesem., Man.N .zeal-.Er. (rgoe )

J))r6ao; 1'ing & Blackrvell, Pl.N.ZeaI. (tgoø)tllç Dqsén, iiss.
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ergeb,Schrvecl.Süclpo1ar-expec1. 3 JQgOB)h p.p"?; Stapf, Curtis

Bot.Mag. Ð5\gq9)t.gz79 p,p.; Perk. , Pflzr. ttg(I9ll)ú p.p,;

Petrie, Pnoc. Linn.Soc,IrJ.S.iiale s 37 (lrgJ:z)tSz; Skottsberg, Kungl.

Sv.Vet.-Akad.Ilanc-l1. f6(nß)lJ et seq. p.p.j Cheesem,, Man.N.

Zeal-.Fl . ec.'.2,(tgzS)l*57 r+5A; Perk., Gattung.Monj-rn. (t925)9 r1:O,

II.I2 rIS rIS r5I p.p. i Hutchinson, " Farn.Fl.Pl. (t926)8l,lO;

Allan, N.Zeal.TI.ees & Shrubs (ryZa)ú1; Berry, koc.U.S.Nat"

Ivtus, /J, 22(1928)2Ir22; Lemée, Dict.gen.phan. llglt)glo;
$i11is, Dict.Fl.Pl.Ferns ecÌ,6, (tgll-)l6grQ9i Garratt, Trop.

Voocls j9O%+)20 et seq. p.p.; Berry, Bol,Gaz. 96(f%5)751 et

seq., f.1,p.p.; Berry, Geol.Soc.Amer,spec.pap, I2(I938)5rt6 rZ3,

3+ et seq'., 75 of seqrf .2 p.p,; Crarure11, Rec..Auckl.Inst.Mus.

z(tgt^z)2g1,293¡ Heru¡r, Pl.Alftaloids ecl. +, (r9+9Vzz; Metcalfe

& Ghalk, .¿lnat,Dioot. Z(t95O)tt39 et seq.p.p.?; Money, nâiley,

& Srva.rny, J.4rn.Arbor. 3I(L95O)fit et seq. p.p.i Lalrmence,

Taxon Vasc.Pl. (fg¡f )¡ff p.p.?.i Croi,zal'-, Man.Pþtogeogr. (tgSz)

181281 et seq, , f .5i Couper, N.Zeal.Geo1.Sr:rv,B1rLI. zz(tgfl)+O;

Core, Plant laxon. (lgSS)Tg p.p,; Stern, Aner.J.Bot. )eQ955)

871+; OÌiver, Svensk. Bot.Tidsk, l+9!955)þt Scl¡mithüsen in

Schmíthüsen, K1app, & Sohlrabe, Bonner Geogr.Abh. 17(I951)lZ;

Bick, Clozyo & Crow, Austral.J.Ghem. g(J)S6)l-J.l-; Cockayne, Veg"

ltr,Zea1. ed,.1 :GSZA)VO1176 r)+2rFi p.p. í Hutchj-nson, Farn.F1.P1.

ed..2r1(1959)136* n:p; Muñ,oz-Pizamo, sinops, fl. chil. (lrgSg)tSS

p.p.; Zj¡nmermann, Pþlog.Pflanzen ed,.2r(lg|g)6Og; Croizat,
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kincipia Botanica rù,(r96oV79t Coupel, N.Zeal,Geogr.Surv,

Pa.leont.Bu11. t2(f96})17 r47 ; Goc-L1ey, hoc.Rry.Soc. Lond .B,

I52(f96O))+59,\61 p.p.i Skottsberg, ibiclp 450 p.p.; Oberd.orfer,

Pfl-zsoziol.Stuà.Chil-e (fgøO)gO et sec1,p.p.; Allan, Ff .N.Zeal.1

(I96L)r2+rI38rI39; Müll-er-Stoll & LÍadel, lrans.Geol.Soc.S,

Africa 6S(tg6Z)t"6"; Fleming in Gressitt, Pacif.Basin Biogeogr.

Qgel)nzrf ,2i Poole & Ac-lams, Trees & Shrubs N.ZeaI. (tg6l)l-r+;

Br-rchhei¡r in Mel-chior, Syllab.Pflzfr¡. ed,,I2,2(f96+)J,22 p.p. ;

Good-, Geogr.F1.Pf. eaJ(t961*)lrÚ; Hutchi¡rson, Gen.F1.P1.
Ir2)

r(rge+)frl,Vo p.p. ; cavaco, llebb:.a" r9Q965)589,59t, napi

Airy Shaw, r,,'ilfis Dict.Fl-.Pl-.Ferns ed..7 tQgøe)eZl; Ehrendorfer,
-l'axon

I(rendl, Habeler, & Sauerr^17O968DP; .L'a11 
& A11an, Bot.Names

N.Zea1.Fl. (s.cr. )48.

TYPE SPECES: Ia.urelia aromatica Poi-r. [= I¿Luqglia _segL-ea:

v_j{gnÞ (nuiz & Pav. )tur, ] (typ. cons. ) .

PLïgIt g Ruiz in Ruiz & Pav., Fl.Per. a Chil.hod. (tlg+)lZlrf .28,

I nom.ílJ-eg,] lnon Cav, 1/86 nec Lerm. 17922 lr.,r,] vel Poj.:r. i-n

I¿m. 1806], (tlgl)lJ5, f .281n.v.); Ruiz & pav., Syst.Fl.per.

& chi1. t(tlgï)zSl: Poi¡.in Larn., Encyc.neth.Bot. 8(1808)81/;

[,luss., .Axri.lvfr¡s.H:ist.Nat,Par" 1la(1809)ff9 "t seq. pro syn.

Eç_r_igç,]; [uor., Sass. Chile ec1.2, (J8lrO)t$,297 pro sJrn.

_T_4_.yge_e_]; R.Br. in Flind.ers, Voy.Terr.Austral-. Q1+)SSS; Iiinctl.,

fntr.Nat.Syst.Bot . (rc3O)29; Encì.1,, Gen,P1. Qgn)StE; iHook.

f., Fl.Tasm. 1(l-855)11 pro syn " Atheros¡ermatisI 1 0.Kuntze,
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Rev.Gen. z(ta9t)568.

IYPE SPECIES: p_aW¡ia _seqp_e_f__v*]"Ists- Ru.i-z & ?ev., only species

I
3 Latmelia semoervirens (auiz & Pav. )rur, ].

TLeyeq Mol,, SoEs.Chil-e ecl.2,(fAfO)fe3 llbiAg Mol., lbið..p.2)J,

orth.var.]; lSpreng", Syst.Veg. 2(1825)470 "3híga' pro ,"¡m,

¡ ¡"_+eu]; fnnctl., Gen.Pl, (ßll)ilf t'Thisat' pro syn.

Pefqqiile_ Ruiz]; [Hook.f., Fl,Tasm. f (lg¡¡)rf rtThigai' pro sJrn.

AtLgr_o_plegmq_t+g].

TIPE SPECIES:

semÞervi-rens

Theyea chilensis

(nui-z & Pav, )n r. ].

Mol. , only species l= Þr¡.r"Þ*

Atherosrrerma auctt. fnon Labin. ]: Hook.f ,, Fl.Ta.sm. 1(1855)tt p.l";

id-,, Hand.b,N.Zeal.Fl. 1(1864)Z4O p.p.; Bail., Acì.ansonia

9(t869)rl4 p.p. ; Bai11., Hist.Pl-, t(1869)j2t,320,329,343 p.p";

Benth., Fl.Austral, j(fAZO)Zg+ p.p. j Baill., Dict.Bot. 1(1877)

J10 p.p.; F,i\luel-l., Nat.Pf ,Vict . f(1.9l9)Zt p.p.; Bai1l", Dict.

Bot. J(rggf )ZO¿ p.p. ! tr'.[f.Bai]-", Queensl.F1. 4(1901)1294 p.t?";

Aud.as, The Australian Bushlancl (fg¡O)gZ p.p.

Atherosperma sect. l,+¡f_"-];L1 (,luss. )Bail-l,, Aclansonia 9(1868)tt6,

r27 t

521.

id., Hist.Pl. 1(1869)lZlt j-d.., Dict.Bot. l(]..3gt)zoe ,

TYPE SPECE"S : 4!þegpe¿egne_-_qgry9åv_ileqs_ (nuiz & Pav. )Bail-I.,

only species [= @ (nuiz & Pav.)r,¿.].

Figures IE, 29, 30, +5C, D e,
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Meclium-sizecl- !,o tall- monoecious trees, lvith lvicLesprea[ling coryln-

biforrn to long narroil crol'¡ns: bark, Il/ood-, stems, anc'L leaves either

strongly aromatíc or ocl-ourfess; secondary >ry1en vessefs pred.ominantly

solitary or up U 5% in radi-at multiples of 2-3, ca (5O-)60-AO(-fOO)

per sq.ärn, I.1-L.7 mn long x (+o-)fS-15Çtzo)p i¡gter ta-ngential

d.iameter, the perforation plates and. vessel-rey pit-bing exclusively

scalariform'l'; fibres relatively thin-vrallecl, ce l-.þ rnm long x (15-)

25 +5 G+O) pt out er tarrgent iaf ciiame t er, pretominant ly f ibre trache icls

vl.j-th borcLerec-L lrits r¡ith rather reclucec'L borc'iers, occasionally libriform

woocl fibres r¡¡ith septae in late lvoocl; rnultiserinrte rays (O.Z-)0.3-O.B

(-f .f ) nm high x 2-D cells wicle, acicufar crystals an¿ rnarginal- oil
not scJerosec-l.

cefls apparen'b1y absent; primary cor{ô:y'with largê intercellular opaces{"';

ultj¡late branchle'c stems + markeclly tetragonous, sparsely to d.ensely

haìry; petioles planate, infbequentl-y shallorvly sulcate; leaf blad.es

lnrge rnicropkgrlfous to notopt¡rlIous, l,rith rnargins variably shallolvþ

obtuse crenate, mid.ribs J plana.te on upper fa"ce, I-J-Iayered. tgrpod.ermis

on upper facedi;:<:lr, oil ceffs confinecl to rnesophyllt¡**'i'.

* Both sirnple and. scaferriforrn perfora"tion plates are recorc-Led. by l'[et-

calfe anc-L Chal-k (fg¡A), but the fornier rvere not fou:rd- i-n wood.

examinecl d.uring the present stucl¡r.

{'* Hobein (r8gg), Solered.er (1899), IVletco"lfe anc. cha.rk (rl5o).

>F:ï* ¡1o6"1n(feee)rSolerecler pB99)rMone;r et al. êg¡O). AJ-so present on

lower fa"ce in I-raureU-a sempervirens

'h{":('i' Hobein (1BBB), sorereder (r999).

(Hotein I-BBB, Solered.er IB99).
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Inflorescence bud.s I globose, sessi-le or obscu-r'e1y stipitate before

orçansion; rnature j¡tfforescences slend.erly or laxly thyrsiform, ldth

$-)l-tl(-2f) flor,-ters, monoecious,rarely polygamous or unisex;a1;

accessorl¡ axillary flovrers usually absent; bracts smalJ-, slightly

d.i-rnorphic, base nod-e prÍmary ped-uncl-e bracts c¡rnrbiform-navicular,

(É-)z-+(-5) mlr long x (t-)tt-l mm broad., + lisnified, ancl persistent

d.urirrg florvering, d-i-staI nod.e bracts shall-owly navicular, Z-lGf) ,*n

long x 1-2 mm broatL, usually cad.ucous before anthesis; bracteoles

present, herbaceous to subpetaloid., + contiguous and. persistent lrith

perianth on fforal receptacle or h¡ryanthiur rim.

Irlor,¡ers + uni-sexual-; periqrrth lratel-liforn to broad-ly cyathiforn,

coriprising an outer pair of sepaloid- to subpetaloid- perianth bracteoles,

ana (2-)3-B(-12) ovate-oblong-circular, obtuse, pahate-parallel-nervecL

tepals ,2-6(-Ð nìn long x (J.t-)z-+(-¡) mrn broad., )a L-2(-3) ouscurelv

trimerous or spirally aryanged + equal r'lhorls; a'nd¡oecium i¡ staminate

flor¡ers of (4-)6-tt(-tZ) stamens arranged- spi.rally over receptaclerfh< sl4,'¿4"s

(z-)zt-lL(-4+) rmr lons " ê )t-.1(-rå) run broarl ,, + - Ç mm thick, 'ith't '- t
elliptic-ci¡cular peltate stamj-nal- gland-s, and- obtusely apiculate,

slightly introrseþ-d.ehiscing anthers; anclroecium in pistill-iferous

florvers of (fO-)f2ú2(-4ß) isornorphic to d-inorphic dorsiventrally conn-

pressed. batilliform to tooth-l-jke#staninodes in Z-+(-ù subspiral lrhorls,

* I¿urelia senpervirens,
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Èú-ziGù rim lons. (+-)å - r(-rå) nn broad, someti:nes partlv or

fully fertile in outer whorls*; poIlen grains rather ellipsoid'al to

near sphoroiclal*{., sub-ob1ate, W Q+)26-lZ(-16)|U x long. Lt. 10'56

(-lÐ.1Ê,t*z!,v, the colpi transversales of rather regular length, 22-29GlZ)

# Iong, both rvel1 d.evelopecL, the interstitial equatorial clepressions

short but rvelL- clefinecl-, the grain l¡alls l-2 y'¿ thi-ck, the surface

sculpture rvith lumina + cj-rcular to irregular i¡ outlíne, (*')l-t:;(-.ZL)

,*+ Iongi gynoecir:n lacking i¡l staminate floirers, conprisinS in pistilát'ev

Ìate flor¡ers ca (Z-)a-¡O(-45) carpels, with terniinal + hispid styles, and-

broad.ly obtuse conica.l or cylindrical unbranched. stígnratic column; ovufe

narrovrly el1ipsoir]., obtuse or apiculate at chalazal end-, anatropous on

basal placenta'

Fruiting hy¡ranthium oblong- to ellipsoid--r:rceolate, (t+);¡l-.ZO(-ZS )

mm long x (¡-)6-A(-g) .- thick, scarred. rvith lignifiecl protuberances

tov¡ards the apex or pusticulate tov'¡ard.s the base, sparsely hairecl,

d.ehiscing int,o 2-J subequal vclves; perianth ancL androecíu¡n eventually

cad-ucous; nutl-ets attachec-L superficially to h¡4lanthir'ur wa1l, + uniforml3

* I,ar:relia semDervirens.

*,F The grains d-escribed. anù figured- by CrarurelL (:.9tZrI953) fot

L novae-zelend.iae are more markecì.ly ellipsoid'al.

*¡sâF Erc'Ltman (1952) gives di¡nensions of L. senrpervirens as 27fl+7xJ6 ,4]'

aniloft.qqÏÊqz-e1andiaeas2ox4Jx37/e.Measurementsgi.venby

Crarrl,rell (l,lÊ, Igfi) for @ are 36-úþ long

axis or t¡OxU¡þ.
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sillq,r hJrsute, the bod.ies f\rsifor¡r to narrovrly ovoid-, the styles terminal,

subulate "

Ad.d.itior¡al Characters Common to Infrageneric Taxa

Average tree height range \O-JO ni vrood- lvhitish to c1uII grey-brovl"n,

often tinted- yeIlor,rish, clrying sorclicL greyixh, grolvth ríngs faintly

d.efined. or obscure; ultimate branchl-et stems d'rying grey to blackish

brov,6, ruith cortex souretjmes squashecl- ancL flattened. fbon ste1e, sj-ightly

more conpressecÌ and- smoothrbul, notswollen at branchl-et and. leaf nodes;

vegetative buds narrolvly obcorc-liform-conic¡.1, the envelopilg pair of

bract-ljke leaves c-lenseþ sord.id. white to gold.en or 6¡reyJ-sh sericeous,

with + erect nrucronate apioes, expandi:ng r'vhen bucls ca +-5 mm long;

petioles drying d.ark-Jrrovrn to bl,ack; leaf blad.es with nidribs thickly

prominent on lov¡er face, va.riabþ persistently sparse hispid'-strigose

toward.s base ancl on niclrib on lower face.

Infforescence bud-s rather rounded obcord-iforrn to globose, remaining

sessile or sometines becoming obscurely ancÌ thickly stipitate, the

envelopíng bracts ovate c¡r'rbiform, sparsely stramj-neous or brownish

strigillose, evenüra11y Zå-{,îbrs x It-1mm th-j-cl<, vrith diverging apicesl ú'l'e

bud.s eventually cluite globose, 3-6(-8) mn in d-ianeter. before the d.ensely

hispid, ulti¡rate inflorescence axes and. flower bucls comnence to expand.

bety¡een the grad.ually d.iverging envelopi-ng bracts; mature inflorescences

d.ecnrved., sparsely to d.ensely hairy, borne at ultimate l-5G7) leaf nod-es

arnong leaves; terninal prirne,ry pecltrncle C-ichasia with centrsl flolver

staminate, exceptionally pistilliferous, ancl lateral ffowers staminate or
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pistilliferous, the subterminal ped-uncle nod-es bearing usually solitary

opposite pistilliferous flowers, ancl basal nocles either solitary opposite

usually staminate flowers or seconcl-ary pecl-uncles r¡ith 3 ot 5 usually

stamin¿te flo.uvers; staminate flolvers (or inflorescences) maturing

before pistilliferous flolvers (or infJ-orescellces), ancì. those l-¡here

either solitary or central- in terrninal cLichasia opening first; pecluncu-

fa.r bracts herbaceoLls, mucron¡'te acute, those at base nocLe of primary

pod.uncle rather amplexícaul, prominently cnri¡ate, sparsely to d-enseþ

hispid-ulous-strigillose or glabrescent abaxia"lly¡ I Slabrous ad'axial]y,

those at clistaf nod.es smaller, d.ivergent, obscurely carinate, less

attenuately nnucronate, more d.ensely pubescent abaxially; seconclary

ped.uncles similar in form and. pubescence to prirnary ped-uncle, slend'erer,

the brncts si:nilar in form to those at cr.istal- nocles on primarXr ped'uncles;

br¡"cteofes in single pairs, e11iptíc to ovate-cl-eltate, ra'rely circuÌar,

varíously c¡rmbiform, (z-)zL-+G¡Ð mm long x (rå-)z-3+Gt'+) mn broad'

.t¡ith nucronul-ate acute or obtuse apicesrancl enti¡e, hnrd]y thir¡rer

margins, faintly to prominently cari-nate i,¡.ith 1 miônerve, raj".e]-y i

obscure nerves, variably stri-gose-tomentose abaxially¡ 1 glabrous

ad,axially; mature staminate flol'¡er bucls + globose, mature pístillifer-

ous fl-olrer buts cylind-rical to broacÌIy ellipsoicl, the bracteoles valvate,

j-ncompletely enclosing tePals'

open staminate flo¡,¡rers of smalf or rnedirun sizel receptacfe patelli-

fo:rnrd.enselyhispid.-strigose;perÍanthpalegreenrthetepalswith

enti-re or fi¡,rbriolate-erod-ec1 thin petaloid- rnargins, variably hairy;
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stamens paLe green, !ïith recldish pu:eple anther valves, slend.er,

incr:::ving-erect, the filaments slend-er, d-orsiventrally compressed-, the

stemínat- gla"nd-s fi-nely pitted. and wrir:kled-, Hq - É(-r)t* long x)
4 - |f-r> rrm broaù, attachecl by a slender stipe to the margins of the
tt'
filament and. overlapping both or particularly adaxial- faces, rarely

abortecl, the anthers narrollly conical, narrowed. into a narrowly obtuse

or obscurely retuse apiculurn + - + 
mm long, v,rith narror'vly ellj-ptio

valves; sta¡nj-nocles anil carpels lackirig"

open pistilliferous flov¡ers of sma1l or mediu¡n-large síze; hypan-

thium variably poculiform, clensely haírec'L; perianth of the game colour

and. structure as in stamj-nete flolvers, the perianth bracteoles usually

smal-ler ancl more rnarked.ly acute than the tepa"ls; functional stamens,

where present, of the same form as j¡r stamilate flolters, snaller;

sta.ninod-es with fIat, erçand.ed.r+ obtusely d.eltater j sccrious, recurved-

apices, the outer sta¡lj¡rod.es longer ancl broacler than the inner, occa-

sionally beari-ng vestiges of sta¡ninal g1a.ncì-s as hyali-ne âreas or rouncleC,.

lobes on the lolver margins.

Ripe infructescences borne at ultinate (f-)Z-6(-10) leaf nodes

among leaves on branchlets, with + a1-:- (2-4(-6)) f,yp"nthia maturing per

infþuctescence, ancl staninate flowers ancl- thei-r ped.icels early caducous;

base nod-e ped.uncle bracts soneti¡les persistent, often caducous;

fbuiting k¡rpanthiu:n lignifi-ed vrith wa11s averagirtg 1-$nn thick, in

d.ehiscence with 2-+(-6) incipient fissures cleveloping fborn the rim, of

rvhich onAy 2-J oxtenci to the base; hypanthium chamber sparsely sord-id.
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str¡mineous to fam'r sillqr hj-rsute at the base among nutlets; nutlets

attachecl- to lo¡,ver sicles ancl base of hypanthir.¡n charnber, with straight

hairs sparser on ad.a"xial- face, the styles hard.ly expancLed. at the base

into boclies of nutlets, lvith hairs beconin6; grailually shorter tolvarcls

the ultinately hispiclulous or glabrous apex.

The na¡ire _þ_uqç_l_i+ is taken fromrrla.urelrr, the narne given to

lqgte-1_iq--s-e]|rl_e_w_ilgnq by the Spanish colonists of Chile because of its

resembfance i-n aromatíc properties a"ncl. uses to the svreet bay or laureJ

(LryI:q¡ 4qþl-f:e) (cLe Jussieu 1BO!, J.B"Itueller l8p, Tulasne IBDD,

C. n{ueller in iralpers IBjl, ïiafl- and.Al-lan s.cl").

Species, Geographic Distribution, ancì_ Ecology

The genus lgvre-I-i¡ comprises tlro species, one in Neir Zeal-ancL

(lotfr island.s) betrveen 35o and 46o5, ancl one in southernchil-e betr,reen

JJo anù ¿1ZoS. (maps 2, 7, 8).

The species occur in primary cool- subtropical raínforest between

sea-Ieve1 and. 2d00 m altitud-e i^n Chile ancL flom sea-level to 6OO(-f6OO)

m in Nevr Zealanð'. In Chile, íts opti:nal- occuæence is in the Laurel

valley forest of Pe]p.e_q_ l--in&rlq and. Nothofagus obl-iqua , belor,u the alti-
tud.es p"ncl north of the latitud.es of occurrence of nost species of

Nothofagus in the region. T,ikevt-ise in Nevr Zealand., it is associated.

l'l'ith rnixed. rainforest, often with po¡Lop-q{prl_g_ in seni-swamp sites, at
loner altitu-1es and. more northerly lntitud.es than Nothofagus forest"

Accorclir:g to d-ata avail_able for I,. novae-zelancliae gerrnination of

seed.s occurs in the litter ancL soil of the forest floor ùuring the
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austre.l spring betlveen AugUst and- Dece¡nber or January, shortly after

nutfet ùissemi¡ation (L{oore: Clfr. 875\2, Olj-ver: iIELT ]-7926' Schodcle

fiOÐ, In that species, regeneration by suckeriqg anc-l root .rafts fron

the base of the trunl<s anc-L l¡.teral roots has also been notecl,

Floln'ering is strictly seasonal ancl teJces place in the late austral

spriry; fron September to lr]ovenber in both species, und.er prevailing

seasonal conc-liti-ons of rela.tively uniforn rainfal]- an¿L werrler sumnÌer

and. col¿er l¡i-nter temperatures. trbuit is set in late suç,ner ancl- autumn

months (January-M"y), and- the infforescence bud.s for the follolving

season appear between February ancl May, bofore fruiting kSpanthiurt

d-ehiscence.

Notes on Generic Cha¡acters

Despite the extensíve d.ifferences betr,veen its tr,vo species, T,ar¡relia

is a uell--clefined- genus in the tribe I¿urelieae. It is c'Listinguisheól

from other members of the tribe by its relatívely nanrolri 2-J ce1J-s +ricLe

rnultiserj-ate :grlen raysrthe presence of large ínterceflular spaces in

its primary bark anc'[ cortex* (Holein 1888, Solered-er IB99), its +

sessíIe globose inflorescence bud.s, its pubescent t\rrsÍforn monoecious

i¡florescencos, its tepaloid. bracteoles that are hard-ly d.istin¿;uishable

from ancl + contiguous l¡ith perianth tepals, its often cyathiforn perÍanth

,t This may account for the peculiar flattening or squashing of bark or

cortex frorn ultjma.te branchfets that is founcl occasionally in herbarium

specímens of both species.
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with an i;.regular number of obtuse tepals with palnate-parallel nerving,

its stamens, iIlregular in ntmber in staminate flowers, lvith peltate

stamj¡aI gland-s and conical anthers, i-ts igegular m:mber of recurving

batiLliforn staminocl-es J-n pistilliferous flowers, anc'l íts oblong-

urceolate fluitíng h¡rpanthium with cad-ucous perianth ancl androecíum and

a srnooth or scarred. but never ribbed. neck" Aspects of these and- other

morphological peculiarities of Iguf-q-lia are cLiscussecl belol¡'

\Jhereas the inflorescence bud-s in other Senera of the family become

rnarkec-L1y stipítate before expand-i-Irg, they remaj¡r almost sessile and'

globose in l,qure-'L-ig, as d-escribed- j-n chaptet T-'I'3' Thejr form in

laureli.a appears to be refated to the greater amount of protection

tiia,u they neecL in the tenperate rseasonally vcriable latitud-es in

irvhich the genus occurs, The inflorescence bud.s enlarge anc-[ expand'

d.r]ring the austral winter months, and. the outer envelopinS pair of bracts,

which are the bracts of the base nod.e of the prinary pecluncle, are

apparently retained. to protect the bucì. cluring this period..

The base nocle bracts cliffer íro:l tl:o:c of thc nocì-e¡ above

j-r¡ thej¡ thick, somelvhat lignifi-eð. texture, cLeeper c¡rnnbiforrn shape,

usuaf lack of d-ense j¡rd.umenturn, and- persistence. They are smaller in

lraUre lia novae-zefancl-iae than in L semoervj¡ons.ancl d-o not enclose the

infforescence pri¡rord.ia to such an extent. They appear to be comparable

in their function with those enclosing the flolver bud-s in ÐsryItler.g,

which they resenble in form, if not síze, and- vuith which they may bo

homologous (cf. chaPter fV.6).
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Bracts of sj¡tilar form occur regularly at the base of later¡'f

leaf! branchlets i.n Lar¡refia s em ervi-rens but in no other sPecies in

the familY.

Frorn all herbarium naterial studiecJ-, ít nppcars that trees of both

speciesof@areinvariab1ymonoecious,neverdioeciousashas

been record-ed in many cÐ.ses (cunnir8harn 1BJB p.p.: J"D.Hooker LBJJ, 1864*,

lulasne !855\" .4.. cle Cand.oll-e 1868*, BaiJfoi- 1869',r" Benthe"m 1880*, Perx

1889r!, Perkins and. Gilg 19Ol*' Cheeseman 1906* ' 
l:g25* ' 

Perki-ns l9254 '

Richard.s I9t;1, Hj-nrl-s and- Reid. ¡1957 o .t'11-an 1;96;-t Hutchinson 1964*)f '

the i-nfl-orescences themselves af,e usualþ monoeci'ous, inflequently

poþgarnous or staminate, Sarnpson (tl6l) has also obxerved- this to be

the case in aI1 trees of L. novae-zeland.iae he examined-.

und-oubtec'lly because of thejr tepal-1ike form ancL proxim!try to the

perianthontheþpanthiun,theouterpairof'lperianthpartsltinthe

flor¡ers of both sexes in .Inul-el:þ have never been recognised' as bracteolest

That they are bracteoles is ind-ic¡.ted. by thejr position opposite to each

other in the transverse p1ane, their essentially herbaceous texture,

prominent aba.xial mid.ribs, ancLmucronulate apices. These features are

,i. Though the authors astcrisked. refer specifically to ttflollers dioecious

or polygamous¡l or ''f]-owers .. ".po1y5e-mo-c.!-ioecious, 
in axillary

racemes", the contexts of thej¡ d-escriptÍons im-ply that the trees

or inflcregceilces are d-ioecious'
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found. i.¡r the pec-luncular bracts but not the iru:er perianth tepals,

Moreover, the venation of the bracteol-es in ÞL¡lelia-n.-vae-:Z4elt4ig-9-,

in comprising a prominent, + solitary mid.nerve, resembles the pattern in

the ped.uncular bracts rather than the j¡ner tepals (S"mpson 1967) 
"

lïhether the bracteofes are homologous r,¡ith those in Nenuaroco and-

Dryad.od-aphne is uncerta.in but perhaps not unlikely in vievr of the close

relationshi-p betlreen the three genera.

The inner tepals in one collection of T,:-¡gy-qq-z-glen4ige (Petrie:

M1T 67911) fror Te Al<atea are constricted- at the base ancl there bear

paired. peltate glanc-Ls simila"r to those in fertile stanens. Except for

their lack of pollen sacs, they resembte the foru of the outer stamens

in Gomorteea (Gomortegacea.e), anrl- paralleI the occurrence of petaloid-

sta¡rens in ÐqSypþoqa D. aromatica

The occasional presence of apparently functional stamens in the

pistilliferous flolvers of both speciest of the genus has afread-y been

inferrect by Gay (fg¡f or IBJ2), Tulasne (lAff)., Perkins and. G116 (f9Of),

perkins (tgZ5), Hutchi¡rson (lr964)rancr. others by their references to

'rpolygamousrr florvers (- ínflorescences). Sampson Ogel) has suggested.

that the presence of apparently fertife stamens in pistilliferous

flor¡ers is linkecl not ivith pollen procLuction but r,uith the nai-ntenance

of the associatecì. gland.s that function as nectaries to attract i-nsect

pollinators. If this is correct, f\.rnctional stanens appear to have been

retainecl- because the staminal glands r,¡oufd- otherwise have been aborted-

conconitantly rrvith the anthers i:r the c-levelopnent of sta¡ninocles. Thus

* Fel¡er ancl more irregular
L novae-zelanclj-ae .

in occurrence j:r L. semrervi¡ens than il
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the occurrence of occasional stamens in the pistillj-ferous floluers of

I,ellreffg species nay not represent the result of atavisn, as l'rould appear

at first síght.

variations in the form of the fruiting h¡zpanthlr' of both species of

the genus have been revielrecÌ in chapter fV,16' The h¡rpanthium of

Laqrefia sernpervirens is uniquely scarrec-ì- vrith lignified protuberances

vrhich, representing the bases of cad.ucous bracteoles, tepals, ancl and¡oe-

ciurn parts, are c'Lisperseci over the uppel ha.lf of the hypanthiunr" In the

flower of that species, the whorls of perianth ancr' and'roecir'¡¡n parts are

closely contíguous on the rather il$.efinecl ri', shor,ving that, as the

hypanthiurn enlnrges cluring fruiting, elongation of the lSrpanthiun lva1l

occurs partly by i-ntercr"lary growth betr¡een these whorl-s or their reni-

nants. Gro,,,¡.th in this region of the hypanthium in the family is appar-

ently confiled. to thls species, and- to laÉry¡$¡g where it is much less

rna¡ked..

-Aff inities

Although j-t has been thought to be closely refatecl- t o Athersnerr,la

(Broorn 181J+, Bancroft 1890, e.ncl Cheeseman L)2J), ancl- lvas even unitecÌ with

that genus by J.D,Hooker (tgSù, Baill-on (1868,l:869rI877,18!1) (rvho

treatecl it as a section of A.tlergBpermq)rBentharn (fe7O), F-v.

Ir,4uel-Jer (:'gn), and other", Tju+lgf-fq ís as d-istinc t f?om Atherosperna

as any genus in thc family. The only featr-¡res corlll;1on to the tl'¡o are

unise:cual flolrers, 3-nc1. a rather cyathiform perianth oî obtuse,
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oonsplcuously pubescent tepals with pal.matelarallel ve¡ration' Both

featr:res are i.n the speoialísed. cor¡¿.ition for the farTiþ (taUte nf), ana

are likely to have ovolve,l in pafallel" All revlsers

afte¡r Bentha¡r (fgæ) have acoepteô @!þ as d'lstinct'

I¿+urelia 5-s more closely allíecl to W'and' through it to 
'

Dlyad.oÈaphnenthantoanyothergenuglnthetribe.AsHetlasic¡tx.,vÍng

verîr occasiona] Iibrifors'r rvoocl fíbres I'rith septae in l-ate vrood, Ít

resembles Neqqqr-g¡l aLso in the form of its porianth anc' and'roecium parts'

as discussed i¡ chapter xI, imespectlvo of thej¡ oçcurrence in flowers

of d,ifferent sexes. Its alkaloirl's, which are apparently oxclusívely

of the aporlphine tJæe*, bear out this ¡leLa'tionship'

Ler¡re1ia also approaches D,ryaðodæhne-, and' to lesser extent

Daphnand¡a, in its molle conventlonal fnrÍting structr:res, notably in

the gener aL foÏm of its cylindrical-urceolate fruitin8 trypanthiunrand'

its nutlets whioh retain the long hÍrsute terninal style' lts si¡lilar.ity

toPSIuI@inthebasalirrflorescencebractshasbeenmentioned..

certaS¡ characters of ita secondar¡r 4rlem, such as the pred'oninantly

solitar¡r pores of nod.ium clia,neter, nesernble those of [954@ nore

closeþ than those of arSr othen genus. trr view of the many other

ftrr¡la.nental d.ífferences between the two generar it is not r¡¡rl-ike1y that

such simjLarities have d.eveloped. who11y or partþ in pnrallel for the

rgasons d.iscuSSecl in chapter IX. Moreover, the occasiOnal prevalenoe of

* Data for lrcune 1ía novae-zelancliae onlY.
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vq.l¡,-tørge pores i,n the seconcì.ar¡r lçrIern of þqeIia novae-zelarldþqr as

in sanple 7,,J:O, nay reflect the slrra¡npy environ¡rent in whioh the species

grows rather than j¡d.ioate a necessarily close affinity vlcith ry@g}gþry.

and. Nenuaron.

Irterspecific RelatlonshiPs

iat¡rçIig__lgnle.r:vl{gt1g and L._ ¡gyee -zsf4!4iqe. are vicaríous spe c ie s .

They ane sepeirated. geographically in Chile and' New Zealand- (cf, Cavaco

1;g61), If thej¡ clistribution results fbom forrner land. con-

nections, os seeç¡S likeþ for the reasons poiltecl out by Dansereau

(]:lØ), lhey ind.ioate either that there have been historically recent

land. corutec,cions between Chile and New Zealand, (which nevertheless appear

to anteclate Cretaceous tj¡ces, cf. Ad.le in Gressitt f9$), or that their

rate of etolution has been slow accord.i¡g to the assessment of rates

given by Stebbins (f950, chpt. XrV) for vrood¡r plants,

Both species, nevertheless, are more clifferent fron each other than

are those in any other genr¡s of the famíþ. Except for the nore sepaloid

obscurely-nerved. tepals ancl greater frequency of stamens i¡r the pistil-

liferous flov¡ers in L, novae:Uefa.nl:þe, the floral and. fruit characters

by which they d-iffer appear to be at a less specialised. level of

organisation in L. gemperviJens. I¡r tr__æglCTvj¡gqs_, the llnflore scence g

a¡'e more loogely branchecl; the base internocles of the pniraary ped.uncles

are more contrastingþ flattened., the courrter-pErrÈs of basal prirnary

i:oeluncle bractg occur at the b¿rge of ler-flr arcillaqr

branchlets; the bracteoles are ¡nore bract-Ilke ancl are fbequently
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inserted. ri¡el-I below the perianth on the try¡ranthiun in pistilliferous

flowers; the tepals, androecfurn parts, and. carpels are greater in

nr¡nbor per flower; the stamj-nodes are d.imorphic; ancl the vestiges of

bracteole, perianth, and. androecir¡n trnrts persist as lignified. protu-

berances on the outer l¡a).I of the fluiting hypanthiun.

the t¡vo species apparently cLj-ffer significantly also in the size

and. frequency of thei-r second.ary rq¡lem pores, the greater size of the

flowerr of I!-¡-ç¡pgr.¡¡I-egg, ancl in patterns of floral pubescence. The

r4ylem pores average 56 /a i¡r inner rLianeter anC. 80 per sq. rnn i¡r tran-

sectlon j¡r I. sernDervi-rens , ancL larger, wíth an average inner cli¿neter

of 72tLL and. a ftequenéy of 62 per sq. rnm, in L.- nqgge-zçl@ias, these

characters are usualþ much nore constant betv¡een the species in other

genera of the falnily (tatfeff ). \Thether they have been jr¡d.uceC' by the

rather d.ifferent ecological- sites occupied. by the trvo speci-es - reletively

well-clraíneC. j¡r the case of IJ.ge¡,lpe-rv-ilens.and. semi-swamp in L. novae-

ze1a.¡rdiae - has not been investigated.rbut may not be unlikely in view

of how the fþequency ancÌ size of pores ¡nay vary between species d.epend.ing

on whether the species grorr i:r wet or dr¡r situatíons (Brazier 1968).

As fan as can be jud.geil fþo¡r the li¡nlterL number of poIIen sanples

examineal, the gra.in reticuLt¡m is slightly coarser in I¡_ ¡slnpervi-re+e

(trrn:na t-z(-z$) ¡¡ longest arcis) than 1n L. novaq:ge-leFd:lB.e (tutui¡a

X-r,*(-z) /t dtaneter) (r.h5c, D).

The presence of less specialised. morphological feat¡rres i¡r the

Chileah rather than New Zealand specíes eppee"rs to be i¡roonsistent flom
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a geographic point of vielr. It night be elçeotec!' that L' novae-zelanaiaet

geographically nearer to @ i¡r New calodonia end Þryg4eagP¡4g. in New

Guinea, woufd. possess the greator nr:mber of unspecialised' or lir¡kj¡rg ohar-

acters because l.¡ar.¡rel:þ is more specialised. than either of these two genera

j¡r nost homologous featr:res (cf ' table IV) '

A d.isti-l1ction need.s to be d.ravrn here between unspecialiseil or

Irprírnitiverr chErracters per se which may be retained, and' those r''rhich

lir¡lc taxa because of comrnon origin. I¡r this caser those characters

v¡hicharelossspecialised.in!.--e9¡.pe¡Ji.¡re-4ethanj¡rtheNewZea]:and.

species clo not oocur i-n sj¡niIarþ unspecialisecl form in either Nent¡grcq

or I5u4@. Many characters of lgr¡{-elia ilo-vee:ze}4i99, on the

other hand-, approach their counterparts in Nqsgq'rg4 and' Ðrxar1gl4hne nore

closely than cl.o those of the chilean species. Exarnples are the pattern

of pubescence (or lack of i.t) on stems, leaves, a¡rd. nutlets, the forro of

the leaves, the lack of od'ou¡l (aromatic olls)' the forn of the base nocle

pri.na^ry ped.uncle bracts, the texturo and- nervirtg of the tepals, and' the

structure of the frult{og bypanthir:n. Some of these characters' such as

pubescence and. leaf form¡ maü be fortuitously si¡niþr bocause of envi-ron-

mental i¡rfluenoes. Even so, the complexity of these similarj'ties'and

d.ifferences betlreen the species of lJgul.glie and- the genera Neguaren al'¡d'

¡rya&4gI-llqg illustrates the reticulate nature of relationships in the

tribo l¿r¡re1ieae, a¡d the d.ifficulty of aligning the tarca in an unequivo-

ca1 pþlogenetic sequence.
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Key to the Speoies of tauÍglijl

Ia Ïbuitl¡¡s tSrpanthiun scarred. with lignified. protuberancos to'war¿Ls

theapexrlovjgatebelolv;allpartsstrongþard'persistentþ

a¡omatic; peria¡th of ð an¿ I flov,¡ers (6-)B-fO(-1[)-partite, of

med.ir:ur size; leaves + elliptic, vrith sha1low1y crenate to

r¡nrlu}ate margins; staminod.es d.ensely pubescent tolvarcls the

baso ... ....... 1, L. sempervj-qene (Ruiz & Pav" )n'l'

Ib trbuiting lSrpanthir.ur levigate toward,s the apex, pusticulate

tolvard.s the base; all parts + od.ourless; perianth of ð anct 9

ffowers +-¡(-7)-partite, smaIl; leaves obovate-spathulate, with Tatt'e1

d.eepþ orenate-d.entate rnargi-ns; sta.ninod.es usually entirely

glabrous 2- L. novae-zefandiae A" Cunn.
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1. Laurelia. semDervi¡ens (nuiz & Pav, )n t.

Lar,¡relia semDerv j-rens (nuiz &. Pav.)n¿., .Arch.Mus.Hist.Nat -Par.

B(1855 )+6; C.Muell.in t,ia1p., Ann.Bo b. L(1857)116; A.DC.,

*oct. ::6,2(L868)675 n.n.i lBaitl., Ad-ansonia 9(1868)¿6 pro

syn. Athero tis l-s ; [r,erril., cat.P1,vasc.

Chi1. QgAl-)ZeS p.p. pro syn. J,s'Uf91ig9--qfgmatiÆ et L.'--ssr:

qjl,!qe- R,Phil-. non Bert.]; Hobein, Bot'Jb. LO(1888)71; Pax,

Pflzf¡n, 3rz(t8}9)loJ p.p. , t.67b-c; [o' Kuntze, Rev.êen.

ZOAgÐS6B pro syn. Pavonjilq _ s_elqLe_qv:iregb:þ_]; Solerecì.er,

Syst..Anat.Dj¡ot. (1899) ftransl.Bood-Ie, I!:ìtsch, & Scott,

z(rloa)7oo]; Perk. & Gilg, Pfrzr' 4(rlor)+,IL,77 p.p.-, f.21

A-K; Dusén, rJiss.ergeb.Schwed.'Südpolar-exped. 3 Jþ9o8)4r2r+;

Stapf, Cr¡rtis Bot.Mag. D5O9O9)I.82-/); Perk. , Pflzr-

+9 (r9rr)I$; skottsberg, Kung].Sv.Vet.Akac1,Hancl1. S6(tgl6)t*tn

226¡ Perk., Gattr.mg Monin. (tlzS)7rtzrl3r5l, f .J9 A-K; tïarming,

Oeco1.PI. fÐngl.ed. ]ed..1, 1npr,2r(L9ZS)ll9 ¡ Garatt, Tbop. rr'ood-s

lg!gl+)Zt: Looser, Rev.Asoc.Chil.Qujm,y Farm. Zl(Jgtù9;

Berry, Bot.Gaz. 96(1915)lf+; I\{acbrid.e, Field lvfrrs.Bot. I3r2

Qgß)lA+; Berry, Geol.Soc..Amer.spec"pap. tz(tgl9)lS; Money,

Bailey, & Svrangr, J.Arn.Arbor. 3l(I95O)t89 1392, f,III.J8;

[fuñoz-pizï"o, sinops.fl.chil. (tgSg)]'Sl r2]+4, f .r17 ; ober-

d.orfer, Pflzsozío1"Stud.Chile (l-9€0)86 et seg.; Buchhei¡n in

Melchior, Syllab .Pflzftn. ed..12, z(tg6+)tzz; Hutchinson, Gen.Fl"
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Pl. 1(196¿r-)rzo.

Pavonia sempervj¡ens Ruiz & Pav., Syst.F1.pêlr,êt chil. t(]tlgï)ZSl;

[A.cunn., Ânn.I{at,Hist, 1(18]8)JB1 pro syn . 1-Ð, liae chilensÍs

[G.y, !']-.chil. 5(1851 or LBJ?)JJi pto svn. I¿urelíae ticae

[l\rf ., Arch"Mus.Hist.Nat.Par. B(1855)416 pto syn' Ilaq¡lg]-igg

Erug{y-A9:l1:g.], [Bail]-., Hist-P1. 1(1869)JZJ pro svn' 4$þero:

qp-qI.nlq!:Ê--silopq]]-vjq94jis] ; F-DhiL., Cat.P1.Vasc' Chil' (f Agf )Ze¡

pro syn. La.ure-l-iae- erelnqElcae only]; O.Ifuntze, Rev'Gen'

2(189r)568, I (1898 ) z7 6 .

TItpE: Dombey, fCirife] [Concepcion] iConoeptione] feérou]*

lectotype i-n BM (é ancl Ç flolrers), syntypes in BIU, K, L, [fA, MEL'

P, US (photos-raPh).

A-tèçlgel¡eqma_s-gl!Æqvjfen¡- (nuiz & Pav. )a*i11., Adansonia 9(1868)tt6;

Bail1., Hist.PI. r(1869)321 1336, r.369,37ot Bail1., Dict"Bot.

r(rezz)¡ro, r.

I¿r¡relia erornatíca Poi-r.in f,an, , Encyc,meth.Bot,suppl. 3 r(LïJJDIS

[noro.superfl. ]; Spreng., Syst.Veg" 2(I825)+Zo'lo; Bert', Merc.

chil, JJO829)685 [r,t, ] ltransl. Ruschenberger, Amer.J-Sc.

zl08lÐ8gl; [4,cunn,, 4nn.Nat.Hist. 1(18]8)J81'"'r pro synr

* In error.

*+ Authors incorrectly citing de Jussieu as the author of lrar:re1ia aro-

qetieq.

t

,
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I¿ureJiae i Gqçy, Fl,chil. 5(1851 or I85z)355T ¡ [n'1.0ns S

pro sJ¡n. Athoros tis sem

.Arch. Itus. Hist.ITat . Par, 8( ]855 ) 4f 6, l-'j-7 pro FJrn. @

ti¡]; R.Phi1., Bot.Zeit. f¡(rB¡Z)+or¡ foa:-tt,, Hist,Pl " r(1869823

; F,Phi1., Cat.Pl.Vasc. Chil.

(rAOr)zø5*; iHobei¡, Bot'Jb. 10(1888)7t, pro r. Laure liae senoervi-

ren.b:i_s- sine comb. ]; Lesquereun, U.S.Geol.Surv,Monogr . n(f892)fOa;

Reiche, Bot,Jb. 21(1895)U et seq.¡ Schenk, Deutsche Tíefsee Expe¿.

2rI(IgO5)I27 l,in errore pro _I'g.'eliopsq philappianq?], Berry, p"roc.

U.S.Nat.Mus. 7Ï,t22(t928)zli rTi-llis, Dict.Fl.Pl'Ferns ed-'6r(t93t)165'rT ¡

Garratt, fbop.\Tood.Ê 39!%\)19 et seq.p.p., f'III,2*+¡ Schi:nper & v'

Faber, pflzgeogr. ed..3r2(f955)6BJ p,p.?; Motoalfe & Chalk, Anat.Dioot.

Z(fg¡o)ff4+rkvr; tudtman, PoLl-en Morph.& Pl'Taxon' (rynz)Zl\ Core,

plant Taxon. (lgSù1¿g; Schnithüsen in Sch¡rithüsen, K1app, & Schwabe,

Borurer Geogr.Abh " :IlOgSÐlS; Cookayne, Veg.N'Zeal" ecl. 3tG958)tl'1,

Goorì., Geogr"F1.P1. oð..3 tQgø+)Zß; Hutchinson, Gan.Fl.PI. f(f164)

112**; Airy Shaw, ifill-is Dict.Fl.Pl.Ferns od.7r (I966)62t**.

@A.Cunn.,Arrn'Nat.Hist.1(1B]8)J81|nom.superf1.].

Thevsa chilensis Mol. , Sagg.Chil-e eù.2r (fgfO)f6¡ [-rLiee--"ht1"4Ê¡Ê. MoI.,

ibid.. p.297, orth.var. ]; fSpreng., Syst.Veg. Z(tBzS)+lo

* Authors i:roorrectly citing Sprengel as the author of Lar:relia aromati-9,?"

+* Suthors j¡roorrectly citing d.e Jussieu as the author of l¿urelia

tis

aromatica.
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"Thiga chil.ensis" pro syn. Lglel;þ-e--a{9rytjlceg]; f-A'. furur-,

Ann.IÏat.Hist, 1(1838)ln ttThiga chilensis" p"o syn. I'qglElige

chil-ensis ; [Tut., -Arch.Itus.Hist.Nat.Par- 8(]855)4J.7 "Thj€n.

chÍlensis " pr o syn. þ-qrI1ie9--s-elp-e-{g!I-e-qb:Lq] .

lWE: lost,

I¿r¡relia serrata Bert. , Merc.chil. þ(1829)68! [n,v'] ftransl"

Ruschenberger, Amer.J.Sc " 40$3)891 lnon R.PhLI. L8571;

Intr., Arch.Ihrs.Hist.Nat.Par. 8(1855)1116 pro syn. fraureliae

semnervi:rentis I ; [eaitr., Hist.P1, 1(186g)lzt pro sJrn.

]; [n.rnil., cat,PI.vasc. chil

(:-.aa:-)zø5 pro sJrn , I¿r:relÍae aromaticael .

T[PE: Bertero J6l, laguatagua isotype in P.

llaureli¡. orenata Pöpp. ex T¡¡1., Arch.ilftrs.Hi-st.Nat.Par. 8(f855)r-J6'

non,nud.. pro sJm, þ\ttglise--lqaperv-j{e¡Jis;,A.DC., Prod..

L6,2(I868)675 pro s¡'n.@f:!e9--s9p-p9åY=to941iÐ Bai-11-., Hist.

Pl. 1(186g)lzl pro syn. F,Phil.,

Cat.P1.Vasc. Chi1. Oggl)ZeS pro syïrç Ïaurelieg--gggmgtÍ-cg€.;

Hobe in, Bot . Jb . 1O ( 1888 ) 81, pr o f . I,arire Þ-qg-seqrpe¡l-v-i{9¡t is sine

comb,; Perk. & Gi-lg, Pflzr. +(tgol)ll pro syn. @!!qe.
g-gm.Êel]il]lgq!-a-s_o- not validly publishecl a.s not acceptecl by

any authon: I.C.B.N. 1966, art.J4. ]

il¿r¡relia od.orata Sclunithüsen in Sch¡rithüsen, I(lapp , & Schwabe,

Bonrrer Geogr,Abh . f7 í957) 42, nom.nud..]
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Ttre follor,vi¡lg lllustrations referred- to as

Bai-ll., laurelia aromatica Poi¡. , æd lr-j¡esperÏi{ens Ttrl. rospectively

in T¡rcl.ex Lond.i¡ronsis have not been seen but are 1ike1y to refer to this

species: Baillon, 1¡aité Bot.Méd.Phan. 1(1881)Slt¡ i1arburg, Muskatnuss

(1WÐ5O6; Castillo & Dey, Joogr.Vej.Rio Vald.j.vi.a ed.2rf(fgOA)5f;

Bei11e, Bot.Pharrn . 2(J:9o9)i26.

Fígures 18, 8, 29, lþC.

Diagnosis

fbees (tS-)ZO-lO rn high; bark pale grey-brov,m; ultimate branchlet

stems + tlensely stramineous to brournish hispid.-strigose, with a pair of

bracts often present at base of lateral branchlets; leaf bfad'os +
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elliptic or rather obovate, 3 aamor,'ly obtuse, (Z-)l-lL(-11) cm long x

(t-):IÈ-i1j(-¡) "* broad, v¡'ith shallovrly and. cListantly crenate to +

und.ulate margins, ancl fti.ntly prominulous vein reticulurn confinec'l to

blac-Le margín on Jovrer face; all parts stroqgly aronatic'

yature inftorescences clivergently branched, (Z')l-S(-6) cm longr

stra¡rineous-5o1d.en hispid--strigose; base internod-e of prÍmary ped'uncle

rnarked.ly shorter, nore broaclly compressed, ancL more sparsely hai:red' than

d.istal internoC.es; pedicels (¡-)+-fO(-20) mm long x :#(â mm thick in

sta¡ninate florrrers, (+-)Z-r¡(-2i) w':t lons x G )g - É(-r) nn thlok in

þistílliforous florvers.

open staminate flov,¡ers of med.íum ;,,íze; receptaole hispirJ' among

stamens; perianth (6-)8(-fZ)-partite, the j¡rner tepals (*')yf(-6) t*

1on6 x (É-)2-3(-+) o,m broad., a petaloid, + sparingly haired.; stamens

(zä-)l-lL(-4+) nrm long, with filaments + clensely haj-red on both faces.

Open pístil-l-iferous flovrers of nred-ium-large síze¡ lrypanthirlm (t-)ZL-lL

(-¡) *n 1o16 x (Z-)l-1.*(-6) t* thick, the rjm obliquely erect, hispicì.;

perianth (A-)t fO(-14)-partite, the perianth bracteoles c1e1tate, mucronate

acute, herbaceous, (4)l-+(-¡å) n* long x (r|^)2+-1+çt+) mn broad,

usually insertecl belorr tepals, the inner tepals (l-)+'6(-Z) *o long x

(fþ)Z-+(-5) o,n broacl, I petaloicl, + sparinely haired.; anrlroecit¡m +

entirely sterile, comprisinE 2-1 outer v'¡horfs of (fZ-)f6-Z+(-lø) batil-

liform, basa.lþ strigillose staminor).es, anrL f ir:ner ,¡¡horl of (6-)$(-fO)

tootþ-1jke, clensely hispíci staminocLes i¡rserted. on rin; rynoecium of

(tE)ZO-lO(-+¡) carpels, the stigmati-c cohr¡nn broacì.ly obtuse(1 conical,
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(t-)z(-l) mm 1ons.

Ripe infyuctescences with ped.icels (fO)fZ-ZO('Zf) mn long; fruitirg

lg¡panthir:n + cylinclrical-ovoid., scarrecl- toruarcls the apex lvith lignifiecL

protuberances, levigate tolrarc.s the base; boclies of ripe nutlets fusi-

formn rarely narror,rly ellipsoirJ- , (l-)S-6(-8) *"' long x fl ;+f-rå) tt

thick.

Detailed. Description

Meclium-sizec1 to te.]-l trees (1¡-)ZO-JO or more m high; bole oa 20 or

more cm d.iameter breast height*, buttresses anc'L suckering unrecord'ed-;

crorfil rather lvid.espread-1ng*s, apparently shorter than the bole, with

branches obliquely horj-zontal'"'**. Bark oa 10-15 mm thick*llf' l¡hen dr¡rr

outer surface rather smooth or finely fissurecL, pale grey-brovrn, insid'e

d.r:fÍng d-ul-l brown. r'IoocL whitish, ti¡ltecl- yelloll"ish $res¡*Þk**, d'rying

sorc'lid. greyi-sh, the c]r¡ra¡ren often liJìecL blackish*. Branchlet stems

openly branchecì., the ultjmate \-6(-8) interno¿es (å-)f-+('6) cm long

* (:--)få-/-+) n'rm thioJ<, variably angular tetragonous on ultímate 2-l¡

internoc-les and. more rouncled. compressecl belolv, smooth, drying brownish

bIack, less often cLerk grey or brolirn' spe'rgery to d'ensery sorclid stranine-

+ Bertero (tez9).

+* Perkins anc'l Gi18 (1g01).

*:r* grrfior-Pízarro çtl5l).
:**'r,:t TUIâsne (f g5¡).
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ous to d-irty brolvn curly hispicì. or sorûervhat strigose, glabrescent below;

shaùecl a.ncl saplin¡; branchfet stems lrith ultimat,e )a-6 internocles (f-)Z-+(-Z)

on 1ong, cìrying olive-grey or brolln, more sparsely pubescent; an early

cad-ucous pair of bracts often present at base of leteral- branchlet stems.

petioles broad., (l-)f-to1-15) n'm long x (l -)fi-z(-zÐ mn tþick, sha1lor,r1v

or.
impresse4Tplana,te on upper face, sometjmes r,vith namow ma"rginal flanges,

persistently sperse sord.ic'l curly hispic'Lulous-stri€t 1lose, cventually

glabrescent, particularly on shad.ecL a.ncl sapling branchle-bs, Leaf blacles

narrorìr1y to broaclly e11iptic, or rather obovate, (z-)l-lL(-11) cr,r lon¿; x

Q-)L+-j+(-¡) "* broac-[, obtuse to broad.l¡r,rarely ncrror,rly cuneate at the

base, narrol,ily, less oftql broaclly obtuse, or slightly acurninate, very

rarely mucronate acute at the âpexi racrgins shallowly ancl clístantì-y,

less often d.eeply eSgnote, or ¡.fmost unclula"te, sliShtJ-¡r to markeclly

recurvec-L; texture coria.ceous to thickly coriaceous, the upper face +

smooth, often conspicuously linecL l¡ith proninul-ous nerves; colour 51ossy

d.ark greenr.', in dry leaves pale olive-grey to c-Lark olive-brol'¡n on both

faces, sometines l¡itir e chr.racteristic sub-glossy 6o1c1en or yellolvish

tone; nervation on upper face as d.escribec-1, l,rith micl¡íb 1 planate, on

l-or¡¡er with (4-)5-B(-9) main ncrvcs ha.rc.ly rnorc prominulous than on upper

face, anastomosirag: obscurely tol..rarcLs blaclc margin, thc veirn retículum

faintly prominulous, confineC, to bl-ad-e margj-n; glabrescent l,tith vory

sperse sorcLicÌ stramj-neous errrly stri6ose hairs, occasionai-ly beariog sma]3-

* Comber 592.
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pale broï'rn ðlanrlular pits; leaf blacles on she"rl-ccl- ancl saplíng beanchlets

5-9çfI) crn long x 2-3LG5) cm broad-, r,rith ne'"roìver apices, ancl' nore

d.eeply closely crenate planate margins, tJiinly coriaceous to almost

charta.ceous, nerves anc-L vein reticulur,r more extensively prominent on

both faces, + glabrous. Bark, lÏooc-l, sterrts, anc-l leaves strongly and'

persistently arornatic l,¡i-th a sv¡eet safrol- or camphor-hke oilour, the

od-our sometj¡res evanescing in clry lvooil ,

IVIature inflorescences rather clivergentlJ- branched- thyrsiforn, mon-

oecious, rarely unisexual with either staminate or pistitliferous

flovrers, very rerely polygemous, (Z-)I-SG6) cm lon€;, sorclic-l stramineous

to golc1en hispicl-striSose, bearirri,- $-)7-f7 (-21) flovrers' Primary

ped.uncles (r-)rå-+( -rL) " fon8, the base internoce" (å--)lå-ztGl) ,r*

thick, short, rather broad-ly compressec-I, + sparsely brownish strigose, the

d.istal internocles sfend.erer often tegraSonousr more densely pale sord-id'

stramineous to 'ce.uøry-golc-Len hispid.-stri-gose, (Y)l->(-/)-nocì'ecl-, the

subterrninal nod-es sÍng1e-flolrerecÌror oÍ'ten bearíng ueconcì'ary pec-Luncles at

basal 1-2 nocles; base nod-s bra.cts of primary peduncle ovate-d.eltate,

c¡nrrbiform, (:rL-)Z-+(-ù mm 1o16: x (t-)24 mn broa.cl; ¿istal nocle bracts

ovate-d-eltate, nore shalJ-olv1y c¡rmbi-forn, 2-3 nm lorr¿j: x1-2 mn broad-;

seconclary peiluncles (f, -)L-lz(-Z) cn 1ong, f-2 nod-ec-L; ped-icels in

sta¡rinate fl-cwers slender, (¡-)+-ro(-20) r'run long x #e) nr¡1 thick, in

pistilliferous flor,¡ers longer o.nd thicker, (+-)Z-f¡( -2J) nrt 1on6 x

È )3 - *(-r) nn thick, terete harc',ly compressec,, clensely sorc-licÌ strarnine-

ous to tarrrny curly hi-spicl or hisoic'i-stri6ose, the terrninall¡r central a"nit
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l-ower subtermina"l pec-Licel-s occasíonally bracteolate. Itilaturc stamj¡ate

flower ruas (Z-) zi-lLGù mrir lons x (Z-)zt'tLGù mm thíck, sparselv

sord.ic-L tarirqlr hispicl-strigose, the hai¡s markeclly d'enser on rcceptacle;

mature pistillíferous Îl-ower bud.s broacl-ly ellipsoid-, sometimes òovoic-l,

G)+-SG6) n* long x (Z-)l-+mm thick, rather more d-ensely ancl un:iformly

paler hispir'ì_-stri8osc th¡"n in starninate floruer buc.s.

gpen staminate florvers of mediur¡ size. Receptacl" (ts)å-få(-Z) n*

long x (L-)tL-zL(-¡) o* broacl, + clensely, rarely sparsely stramineous-

tavrny hispic-L-strigose outsicr.e, hispid. insid-e among stamens. Perj-anth

sha.l1ovr1y patelliform to a.lmost rotatiform, (6-)A(-tZ)-perrtite in ¡(-4)

whorls; outer pair of, perianth bracteole s broad-ly ovate-cLeltate, rarely

oblong or cilcula.r, often shalloruly c¡rmbiform, (z-)z|-ltGù rm long x

(tf-)Z-lGlÐ mm broacl, with acute, infrequently obtuse mucronulate

apices, herbaceous to sub-peta1oid., 1- or J-nervec-l lvith only micl nerve

conspicuous, sparsely to rather c-l-ensely sord-id- strarnineous-tawn¡r

strigJ-1lose-tonentose abaxialì-y, with hai.rs Ctenser along a neclian kee1,

glabrous acÌaxia1ly; tepals (¡)6(-fO), n."roluIy to broacÌIy to oblong-

e11íptic, rarely ovate or cj-rculer or obùvate, planate, (Zt-)l-¡(-6) t*

long x (li)2-3(-i+) nun broad, wj-th broaclly to narrortly obtuse apices,and-

entire to i¡regularly untulate, or f jmbria'i,e1y-erod-ed. margi-ns, sub-petaloicl

to petaloicl, l conspicuously (1 or) 3 or !(or J)-nerved. fY.om the base,

sparsely, rarely rather d.ensely pale sordicl strigose on the med-ian re¿iion

of both faces, rarely akrost glabrous, the inner tei:als longer anC: narrower,

more petaloilwith more c-l-eep1y ancl- irregularly erod-ed. nargi-ns, rîore con-
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spicuouslymiil-nervec'',rand-usu¡'lþmoresparselyhairec-lthantheouter'

.Anclroeciur comprisins 6-1]-(-12) stamen " (zL-)l-tGt+) mm lons x (â -)*-L

12rm oroacr x 7 - 3 
mm thick; filaments t^N¿(-z) nn long " ll )*,-1{ rnm

broacÌ, rather cÌensely sorc-lic-L whitish to stramj:reous hispid--strigose or

strigillose on both faces; st¿uninal glanrls elliptic-cilìcular, rarely

c-lepresserì. elliptic, Hâ - å(-r) mm lons x t - IC'l rnm broad'; anthers

(ra-)r+-z (-21+) mn long " ç2, )ï1 mm broad, glabrous or the connective

sparsely strigillose at the base.

open pistil-l-iferous flowers of rneilium-large síze. I{ypanthium broacìIy

poculiform, (¡-)ZL-*Gù mn lor,s* x (Z-)l-t*(-6) o* thick, clenselv pale

tawny to sord-id- pa.le grey hispicl-tomentose or si1þ strigose' the

bracteoles occasionally borne belov¡ the perianth on the sicles of the

Ì¡ypanthium;rimiIl-clefined-robliquelyerectrcafmrnhigh'stramj¡reous

tooff-r,vhitehispiC-ra-btheapexd-enselylongbrownishhispicl'dentate'

peria.nth shallorvly patelliforrn, (g-)¿ fO(-f+)-p¡rtite in 2-3 I'u'hor1s, of

the sa.rne form as in starninate flolrers; perianth bracteoles as in staninate

flov¡ers, but usually more d'eltate mucronate acute' larger ' 
(z!-)t'+(-¡å) "*

long x (¡L-)ZL-ILQ.Ð rnm broad., more thickly herbaceous, sorneti¡nes

d-ensely pubescent, often inserted conspicuously belolr tepals on hypanthium;

tepals as in stamj-nate flor,re¡s¡ but larger, (l)+-6(-7) tt- 1o116* x (t|-)z'+

(-5) ,nn broaù, rnore petaloirL toçuarc-ls the margins, conspicuousþ (f o'^) 3

or !(o:r !)-nerved- fron the base, the i-ru:er tepals longer, narrolterr anc-[

more petatoic- than the outer as in staminatc flol¡ers. iurdroecium +

entirely sterile, J-4-seriate, the 'r'shorls unequal, the outer 2-J comptising
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QZ-)rc-Z+Gle) variably batil-líforn stamj-nod.es, the inner whorl (6-)* g

(-fO) tooth-like staminoc-Les insertccl on the apex of thc rirn; functional

stamens, ruhen present, ZL-IGù r,rm long; stani-nodles of outer lrirorls

recurvin6 to refl-exec'. tolrarcl-s the apex, the outermost staminoc-les batil]i-

forn, (tL-)z-ZL(-4) n* long x (.'.i')r.* broad-, the superjacent staminodes

suraller, more broad-ly batilliform alrnost trr-'-llate, rarely lileer, (å-)

fi-fi(-z) r.r:r long " fl ¡? -,*(-rå) miir broa¿l, closely sorcÌiû strami-neous

strigillose on both faces at the base; st¡¡ninod.es of inner ühorl erect,

narror,vly to broacÌIy d.el-tate or d.orsiventrally compressecl- conical , (L, -)3 -,
- 1 ir

run 1ory< x Ë -i(-1) m broarJ-, + d.ensely enveloped bS Ion¿; d:rrk stramineous

' 
.,'

to brournish hispid- hai-rs extend-irg to f nm beyond- staminod.e apices,

Gynoeciinn of ca. (lS-)ZO-lO(-+¡) carpels; styles rarely exserted. beyond.

hypanthium ri¡r in a thick cylind-ricaf cofuntn; stigmatic colgrTn broailly +

obtusely conical, (r-)z(-J) t* long x f(-l) mn broad, exsertecl up to 2 mm

beyond apices of i-nner stami¡ocles.

Ripe infructescences (J-)4-fGl) cm long, persistently sorCric-L stramin-

eous to golcÌen hispicÌ-strigose. Prirnary ped-uncfes (å-)få-lÇù cm long x

(t"l)t;-ZtGl) mnr thick, of the sarne form as j-n infforescencersometimes

more sparingly pubescent l¡ith the base internoCre frequently glabrescent;

pecr-icets (ro-):.2-zo(-z1) nur lons x {Ç -l*-r(-tå) mm thick, often wid.ely

d.ivaricate, longer, thicker, ancL more liguifiecr. than in inflorescence,

often slightly expand.ec-L uncler hypanthiun, sometirnes more sparsely hispicl.

trbuiting þpanthiun cylinrì.rioal-ovoicL to narrot'¡1y ellipsoid.-ovoicr., hard.ly

narrowed into a neck, (t+-)tl-zo(-zS) mm long x (¡-)6-g(-9) r,rnr thick,
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scarreal tor,rard-s the n¡ex luith lignifieir. protuberances d.evelopecl fron the

bases of cad.ucous, rarely persistent perianth bracteoles, tepals, and-

staninoc-Les, levigate towarc.s the base, clryinS fai'rn to reiL'J.ish broi,'n,

rarely blackish, sparscly hispld.ulous-strigillose, the hajrs d'enser

tot¡arcls the aper, an,f d-ensest ancl longest in the axils of the sc¡rs ancL

lignified. protuberances, the vtall-s (*-)tþ1t(-Z) nun thick; r1m elon6atecl

anc]. obliqu:ely erect, usually ðensely hispicl, irregularly obscurely

cÌenticulatg r,rith the j¡rnermost staminod.es usua'lly persistent; hypanthium

cha.mber narro,,vly rounC.ecl at the ba.se, d-ensely short pale stremineous

hispid. torvarcls the rim. llutlets elon6atÍ$g in maturir€ tS4panthium to

increase the exsertion of the style tips to f-Z('l) mn beyond' the hypan-

thi-um ri-m; boties of ripe nutlets fusiform, rarely ruLrro'l'ily ellipsoid-,

G-)E-6(..B) inm lons x fl S*-r].-tå) m thick, sord.icl dark stra¡rj¡¡eous to

brownish sillcy hirsute, the haj:cs /-11 ljui] long; styles of ripe nutfets

(6-)8-ú(-1f) rmn 1ong, d-ensely f ine hispic'l at the apex'

The epithet F_.elqpçr_v_lrerrq refers to the everLiTeen character of this

speoies vrhich apparently rencLers it d.istinct at a d-ístance in forests of

o-bherwise preclominantly clecicluous trees of W#, (cf. Ruiz and- Pavón

rTgB).

Inc1ian names: Hague (herl. Bridges 668), Theygue (Uotina 1B]O),

Thihue (wtofina 1810, GÌry 1851 or IBi2, T'ulasne 1855, Perkins 1911, herb.

Krause: US f69O27B), TiJrue (Wfuãoz-eizarro f95Ð. Tltese are apparently

variations of .the one naJne lrlihuett given to -ühe species by the ¡\raucanian

InC.ians
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Verrracular name: I¿ur¡rel (nuiz ancÌ Pavón l-;98, Bertero lr829, Gay ltil

or I8i2, T\rfasne 1855, R. Philippí LBJI, C'I'(uel1er ín îalpers IE1J'

perkins anr)- Gilg 1901, Stapf I9O9, Perkins 1911, 1925, Garatt 191)+'

¿
\ilunozeízarro 1g59, herb. Dombey, herb. I(rause: US 1690218, herb' R'Mor-

ton MÍd.d.Ieton: BÌ,4, 1eg, F.Philippi and- Borchers 1885, R' Philippi 280)'

series of specinens examined.: J9 collections, comprisin6 J t'uith

expanc-ling inflorescence bud-s, IJ ivith sta¡ninate flol¡er bucls, IJ lrith open

staminate fLorrers, 1O with pistilS-iferous flor¡er bucls, 1/ with open

pistilliferous f}oivers, a,nð lJ with near or fulIy ¡lature fruitfug

tqrpanthia.

several collections have been someti¡res mixeil on the one herbariurn

sheet, for example those of Dombey v¡hj-ch includ-e the lectotype of the

species,ancr.naycomprisefloweringanc]-f}uitingmaterialtogether.

ifhere they have id.entica.l d.ata they are cited- wrcLer ort' collection in

f.rtûox I.

Geographic Distribution (t"P 7)

Ieul-gl-tu--g.q4p-9-qfr{-g}q is confj¡eC' to southern Chile' fbom the coast to

the west scarp of the And.es, betvreen JJo anð' ca 42oS:

prov. Concetrnlóa. Tomé; Talcahuano ac1 Antuco; ConcepCi6n; envÍrons

of Concepcí6n¡ Lota.

Prov. Arauco" Nahuel-buta Chacras Buenas'

kov. Ùla1Ieco. Capitan Pastenes, Al-reded'ores'

kov. Cautin. Maquehue; Temuco; Llolli?

Pr'ov. Vald-ivia.. fangíj-pdffj-; Ca.]le-Calle; Vald'ivia;
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Rif,ihue; Corral; colonY -Arique.

Prov, Osorno' Centinel-a; Osorno'

kov, Lle"ngui-true' Puerto Varas'

Chiloé? Sancta Carolas?

perkins (fgff), citing Dusén, record.s it fbon the coastal cord'j-llera

above llngol, Kuntze (fggg) fbom Ercilla anc-l southwarcls, anù Skottsber63

(l-¡gt6) *or,r near .Ancud., Chiloé, and front Fuella am løgo, Toc'l-os 1os Santos,

antl Perez Rosales Gap in prov. Llanquihue. North"vard-s, it has also been

recorcled. at Puchacay, Itata, Rere, and- Ca.uquenes (nuiz and- Pavón'17?g).

Looser (I%t+) consid-ers it to have its northerir limit in the San Fernand'o

ran6e at ca J4oS, but gber<l-orfer (ff6O) implies th,at it rnay extend- north-

warcL of Valparaiso (¡¡oS) in confj¡rec-l areas rvhere pockets of south

Chilean or Veld.ivian lat¡rel forest occur, Severaf earfier reviel¡ers -

Tulasne (fg¡¡), C.I,tueJler in Talpers (t957), t+. d.e Canùo11e (1868),

perkins ancr- Girg (r9or), ana îerkins (1925) - quote its distribution as

definecl by Gay (ig¡f or IBJ2), i.e. Chile between Jl+o and- 4ZoS (Cn:-loé)'

pax (1889) gives ít as ChíIe 3+o- lZoS, the J2oS probably being a misprint for
, ^o^42, Ð.

The species has also been record,ecl beyoncÌ Chile in Peru (Perkins 1911)t

ancL in the patagcn¡ian .And.es (Skottslerg I)16, Be:='y 1955, f%B)' Its

* One collection of the species is mixecL vr¡i-th a collection of Larrry:I:lslgÞ

ohilippiana on a sheet bearir:6 the single locality rrex Sancto Carolo

ohiloensirr i¡ herb. IVIA.
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occurrence in both these regions is cl-oubtful" Perkinsl record was basecl-

on what she presurnec'[ to be a. pa.vón co]lection, anc-l- appaiently part of the

synty¡re series of Þ:ogigi-gDLeI]r]J:e¡lÊ' Äs is pointec-L out belol'r' many

of these specimens are l-abeJl-ed. incorrectly vríth the printecJ' localit¡r

t,pérou,,; all of ther¡r cane from Chile (cf , Macbricle f%8)'

SkottsberglsanclBerrytsrecord.sâl.efronrl,i.LgoNahuelhuap5.and.Puerto

Blest.Tlreyarenotconfirnreclbyherbariuncollectionsseen,a}though

theæe are severaf collections of the cì.i-stantly relat ecl- I^aurelioPsis

ph-i,Li-rrrig.g¿r. availa"ble frorn these l-ocafities' Even though Skottsberg

lres a-!ïare of'some of the d-ifferences between the speci-es (cf" Perkins

1g11), the possibility tha.t he nay have conftsed. or mistaken them must be

consid-ered. The present envj-ronnent of the region appears to be

unsuit ab Ie f or I4gle-1ig-Þ-eg¡p grJi{-e-gq'

Schenhts (f9ol) recorcl of the species from the ttFeuerländ-ischen ïialclrl

ia elso iloubtful for the same reasons ancÌ probably refers t o Lar:refioPsis

pLilfÈp+g43 (chaPter VII) .

Ecology

usually a tree of the forest canopy' rarely a tall sbrub' !aur-q]&'

semDervi-rens is a prorninent efenent of the îtVB,lcLiviantt rainforest'ó or

south chilean lar¡rel va11ey forest'i"k Ïrlth a subtropical aspect'hì!*'

t Skottsberg (l9tO rI9I6r196C), Schi-mper & v. Faber çtllÐ, God'ley (f9eO)'

Kuschel- (116o).

** Oberclor f er (1960) .

:F*'r¡ -r¡r'affij.* çtlZS).
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It occr¡rs rnainly i-n mountains up to 2fO0 m altituc'Le jn the northemparts

of its range(cf" Pöppig co1l. 3, rt,It5), more ex'bensively in the valleys

an¿. lorrlan<1s in the central parts"r and. to near sea-Ievel in the south

(St<ottslerg I)L6, Oberclorfer 1960). It is found- frequently or usually

in r'¡ell-clrainecl sites ( cf . 1,. novae-zelancì.iae ) .

Tt is most frequent and- someti:les a co-c-Lominant j¡r the latl¡eI forcst

associations of irlo_!¡_o{ggeq _oÞJlqua - Pe_{_see.}å49u9, and. tique forest

associations of I¡rpageria rosea - Aextoxicon punctatum. These range

altitud.inally betr,reen l¡OO anù 8OO n at J6oS near the centre of its geo-

graphic range, ancl c-loi,¡n to sea-level betr¡een J8o-41-oS. It is also

occasionaf or rare in the hfstroemeria aurea - .Aristotel-ia chilensis

aesociati.on, the Rha"rrhithamnus spj-nosun - ^åristoteU-a chilensis

associ¿rtion r'¡ith Nothofagus oþIigg, N._ÂogÞ-eyi, Eir¡yÊ--wIftg{i, and.

Egg_¡næhiq__coqLif,_ollq, and. the tr\¡chsia nageJlan1ca-åristotelia chilensis

associati-on r,vith lilothofazus obl-iqua anc'ì. Cald.cluvia paniculata at higher

altitu<l-es (8oo-t7oo n, at J6oS) anc-t rnore southern l-atituc-les (Po-l*los,

at sea-Ievel) (from schmithüs en I)JJ , Oberd.orf er 1. c . ).

AccorcÌilg to R. Norton Ùiid.dleton (co11. in herb.Bt\{), Ir¿Lurelia semÞer-

:Éfgg rra"s very abunc',ant before the turn of the Ëresent century but has

si-nce becorne grac'Lually sca.rcer, uncl.oubted-ly because of forestry qterations

anct forest clearing"

l,qu_f_%fiopsiË__pili_hpI¿g¡ra, thc only other Chi-lean mernber of the faraily,

occurs in cooler tenperate rai¡rforest at nore southern l-atitud.es" ìlhere

the ranges of the two species overlap, it,;is confined- to higher altitucles
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(chapter vII, Loos er I)l¡). ittri-s relationship is conrparable to that

b e tr-¡e en l-o-rfæI9¡p-¡g-p¡g-flg¡- an l

l\ustralia (figr-rres 49, 50). ]

noschatuni in south-easternAtherosperna

Phenologr

Floweri¡g is seasonally regulo.r, lnd. occurs frour septerrber to November'

Onc collection (Montald.o 11.45, fron prov. /irauco) has openi:Tg flowers j¡r

February. The fruit ripens betl¡een January and- þril, cl-uriry; lvhich

period. the inflorescence bud.s for the ensuir\g season appear in the upper-

most leaf axils,

Infforescence elongation ancl ffov'rer buc'L enlargenent d'o not com¡'rence

until a month or so before flovlering, so thrt the infl-orescence and'

flower bucl pririrord.ia renain encl-osec-l by the base prinary ilecÌunc]e nod'e

bracts rJ.uring the austral autumn and. v¡inter nonths in the same manner âs

ø-l
thosc in 4!¡e-_{_q_Ðelryr^ D-o-rv-pþgg-'

Infras,re cific Varir"tion

No l¿elf-rrrarked- or consistent variation in the vegetative characters

of the ultinate branchlets, or in the characters of the flor¡vers ancl fruitt

îIas apt)ârent in the series of specj¡rens examinerl'

It nay be significa.nt that those collections from the northern part

of the geographic ranÍje of the species (co1l. Donbey, Clauùe'Joseph lagp,

fbor,r Temuco) h*ve generally larger anc" broad-er leaves than those from

farther south. Col-lections from nílinue, originally, (Kausel J8), and'

puerto Varas (Hicl<en: SI) at the southern lj¡rit of íts range have tþe

sma]lest anc', narrovqest leaves of any seen' But it is uncertai¡r how much
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thesechara,ctersareaffected.bya}titud.eorthepositioninthetree

crotïn, ryhether exposeil or shacLccr., fron ',uhlch the specinens lïere taken'

Ältitucles have becn rarely recordecl on the specimen l-abels ancL ¡re not

given on any of the above colfections. The fl-owering collection .'rith

the larges¡ anrl broai"est leaves seen (Buchtien 25-XI"l.896z GH, L, US,

fbom C¡.11e-Ca11e) is fbom nea.r the sou.thern geo*raphic 1j¡¡it of the

specíes encrl appeoJs, from its sub-coriaceotrs leaf texture ancl- general

lack of pubescence, to have corire fbon shad.ed. rather than exposecl

branches.

Taxonor,ric lTotes anc-L T;rpification

So tanglecl is the taxononiic anc-L nomencfatural history of Þltrelig

-g.gllp-9¡,-Y+e-!-s tha.t a cietaifecl account is glven below"

The species lras first c-Lescribed- und'erfhe naure Pavonia sernpervj-rens

by Ruiz ancr. L'avón (fZgB) frorn observations arr¿- nateria"l collectec" in

chile ín I7B2-3 by the ¿çreat botanica"l exploríng exped'ition to Peru and'

chil-e fosterec-L by the spanish crolrn. Bece.use the coll-ection of type

nateria.f has been attributecl to pevón (an.'. Ruiz) (Perkins l9lr, collec-

tions in herb. K), it is necessary to point out that of the Chilean

specimens coll-ected. b¡r the expec'iitionls tklree botenists, ¡.utrz, Pavón,

and. Dombey, only those of Donbey reached. Europe safeh',, The Ruiz ancl

pavón collections rîere Lost at sea lrith the founc.ering of the San Perl:ro

cl_e Alcán.bara. (vid-e Steel-e L96L). Herbarir¡::r sheets on r¡hich Ruiz an¿r

pavón or pavón are indicnteC. as the coll-ectors are probably fror.r the

sêf
poorer duplicatàlboorl"y had. to leave in Spain before bein¿; alJoweil to take
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his coll-ections to trlrance,

bore no collectorsl na"nes.

Three sheets loasred- by herb. i\44 for stud¡r

Because@u¡asdescribed.fromaranSeoffloiuer-

inganclfruitingmateríalgathered.obviouslyoverseveralmonths,it

ma.y be typifiecl by Dombeyts entire collections of the species' A nurtber

of these bear the incorrect locality I'Peróu'r printe'J on fþe label'

The error mcry be explainecl by the fa.ct Dornbeyrs anr3' the expecr'itionts

co11-ecti-r¡g was centrecl in that country, Ma"cbride (1918) quotes a type

collection j' herb. I\{A labe1le¿ r¡ith the locality Concepción' But as

there are at feast three d.lfferent collections of the syntype series

there and. two be¿rr the locality conception or conceptione, he carlrot be

helc1 to have j-ncl-icated. a lectot¡rye. A lectot¡rpe, therefore, has been

chosenhere,inaccord'ancgwiththeprovisionsoftheGuicleforthe

Detern'rj¡ation of Ty¡res, I.C.B'N' l-966'

De Jussieu proposecl the nai:re !qrl4¡-!þ in 1809 to replace Pqyglr-i3

Ruiz & pav. çttlù, a later homon¡rm of Pauvsgþ cav. (rzae), He con';:id'-

ercè, thc genusþn1y, ignoring the species involved.' and' it was not

until rB55 rrlat rufasne macLe tlæcorrect combination Ï-,q-tggfÞ-Þ-esp-qlvi-tcrq'

Mearuvhile Pojret (1811), arl-opti,g de Jussieurs na.¡me for the genust

published. the species urrcler a ne'n narle, Le,urelia aromatica. Baseil on

Leu:rel-ia Juss, anc-l in turn PÐLggiq Ruiz & Pav. r'uithout the inclusion of

any ñêw material, it is a nornenclatr¡r¡rl s¡rnon¡n^r of Pavonia i¡ens

Ruíz & Pav. The cornbi¡ation I¡LrqeLLq pl-olij!-tjlc-q has been attributecl

vrrongly to d-e Jussieu (fgOg) ly Sprengef (fBZ5), A. Cunningha-m (fg¡g),
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:Jilfis (:l:glt), Garuatt (tgl+), Metcalfe ant Chalk (lg¡O), Hutchinson

(tg6+), an¿ /.iiry ShÊrï/ (1966)" eay (r35r or I8J2) ancì. ¡', PrrÍlippi

(fggf), moreover, have attributed it to Sprengel (tgZf)'

The monographi-c trea.tments of f\rlasnç (f855), du CandoJle (fa6e),

Bail1on lfA6l), Perkins and Gils (fgOf), anc-L Ferkins (fgff) anc'r the

comments by Stapf (fgOg) U*ve- àhor¡n clearly that Lar¡relie sempervirebs

is the correct nane for the species ancl th"t -l:g.ul:t]:-!L3r-qEe!i9e ís

superfluous. It is re6retta.b1e, then, that the latter narne has been

used- persistently in a number of nod.ern general texts in the fielcLs of

ecology (Scnimper an¿ von Faber l%ù, ana.tomy (Metcalfe and- ChaLk l95O),

paþnology (nrdtman rg52), taxonomy (core r95Ð, plant geograptSr (Good.

fgû), as well as j¡ revisions (Hutchins on l96L+), and. d.ictionaries

(hiry Shaw 1!66),

I¡"urelia chilensis A. Cunn, 1fa:a) is a.l-so a nomenclatr'¡raI synonJrxx

of !r--F-elqpQlv-ilerìÞ-. r,iithout mentioning any new material, Cunningham

proposecl it as a nevr n¿ure for the species to t¡hich the names Pgyo¡lq

trq!,.q{y_L4,e]Þ, -Þf¡fuË-e--ufgtnÉi"q, and T4gJ€e--qtl-i-þnÞis had' alrea(y been

given, It is doubtful- whether l4ggg:_g!]þ""t! is the basion¡rrn because

Cunníry;han, although citing it r'¡ith the other above names in synon¡rnry,

d.oes not ind.icate it as such. T,eiurelia chilensis has not been talren up

by any subsequent a.uthor ancl" is not listeci in Ind-ex Kewensis.

There are three ta"xonomic synonJÆ'rs of LA9{91i-e--EgIfpeLqAçÞ' The

first described. is TLe¡ea--gh:i]l:*+q1F- MoI. (fAfO). No type has been

located. ancl, accord-ing to Professor I. Bertossi (þu*s;cu*ç)rtMoljn¡"ts
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collections rïere lost abour r77o in transit frorn Santiago to Borogna-

Nevertheloss, there is littl-e d-oubt that Mol-inats species is the sarne

as I¿ure lia s ervi.re . Not only are its tlvo d-escriptions on pages

163arf,2!Jrespectivelyoftheseconded.itionofhisSagÉ;ioChile

conrpaìib Ie lvith le"urelia erv but also th+ Indian n¿a-me t'Thil:uerl

quotecl for it (p,297) is the sarne (see Ind-ian n"nes)'

Tulasne ç1¡l1ù ancl cle Canclolle (f868), hov,rever, vlere nislecl to

believe that chilensis Mo1. in the second' ecti-tion of the Saggio

vüas synorÐrmous with Þg]:¡J- chi-l€Il¡-lg l,/iol" in .the fi-rst edition (t7AZt

p. 16ù [p.l[O j¡r the trbench translation by Gruvef (]l}g)], unclouttecr.ly

on account of the si¡nilarity in the Inclian name, ttThiegett, given for

salix chil-ensis. The issue is fi.¡rther conplicatec-L by l{olina v'rho used-

tv,¡o nanes ín the seconc]- eclition for the genus: Theyea chilensis

(p.IØ) anl !þiee--chjJçlæiE (p. 297)' Most subsequent authors have

citerl the generic name as Îþ'!ga.

quotes Sprengel as its author.

De Cand.rirlle (f .c. ), inciõlenta'l}y

The seconct' is Lat¡r elia serrata Bert , (nz9). The onþ type

speci:iienseenissterileanc..fallswithinthera.nge of L. semÐervi:rens.

Looser (tglù has alreacr.y poi11tecl out tha"t it is not d-ísti'ct frcnn

L, gen'oervjJens.

The third., Ie.r.relia crenata Pöpp.ex Tul, (lg¡¡), is without

nomencla.tural status. Tt ís l:¡:,seð on Ptspeic coll. J pI Chil" n.115, of

.,rhleh oae shee-b j-n hrrb. BILI has becn seen. A br¡rrchlet i¡ith stûL:j-naie

fftewer
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buds, it falLs l¡ithin the range of ve"ríation of lag]:e]-ig-ggnlPgllvj{gni-'

fhe name has a}7a"ys been cited. in synorgn-;ry with t,--¡-CEgeIv-q'-elqg anc-L is

thenefore not val-idly publishec-t (I.C"B.i{.1966, MtJ4)i it a"1so lecks a

d.escription.

T\ro fi;rther names appear in the literature, One, Atherylpg-Tqq

sempervi-rens (Ru:_z & Pav.)Oa"iff . (1868) is the formal combination naC.e

by Baillon lvhen uniting the genus lqqqq]_+g, with At_l}_eI¡pege¡mq:- The

other, Laurelia od.orata Schmithüs u" (tg1l), ís a nomen nur1r.¡n apparently

printerL in error for l-.--q{-orn¿'"-ticg Poir.

I¿Lurelia sempervirens has also been confhsed taxonomically with

Iraureli sls the other Chil-ean rnenrber of the fanily, by

A. ûe Canctotl-e (1868), Pax (1889), Perkins and- e:-k (f901), ancì. others.

The tr¡o are rernarkably si-mil-ar in gross leaf and. inflorescence formn

as has been mentioned. in chapter VII. In both, for exeurple, the ultíroate

branchlet j-nternoc-les are relatively cLensely curly hispid.-strigose, the

leaf blad.es have planate nid-ribs on the upper" face, ancl the inflores-

cences are thyrsiforn and- hai:Y'

I¿r.¡relia sernpervj:ens ncy be rea.d-i1y d.istinguisþed-, nevertheless,

by its sir,rple if sometines tuftecL strigose leaf hairs, its rnore el-aborate

inflorescences, its usually unisexual flol-iers, its apicufate anthers

vrith peltate gland-s in staminate flowers, and. its elongate ellipsoicl

fuuiting hypanthia wj-th scarred apices and- ultinately cad.ucous perianth.

Diag.nostic field. ch¿rracters Fre its more obtusely or broaclly elliptic

or obovate leaves v,¡ith more bluntÌy crenate rnargins, and. its slveet,
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aLmost síckly, safÞoI-like or camphoraceous od-or'lr j¡ the bark and' loavos"

ït is the only species j¡r the family i¡r which a tSrpod'ermal layer has

been recorded. on the und-orsid.e of the leaf blad'e (notein IBBB' Soloreder

l8gg ) .

ChemistrY

No information traced'

Uses

TLreploasantlyaromaticleavesand-bar]<areuse<]-local}yj¡rChilefor

proparing tea-l-ike infusions antl- as cooki'g or piclcli'g spices (Ruiz ana

Pavón 1798, Gay IBJI or :-:8j2, lufasne 1855, Pax 1BB!, Perkins and. Gilg 1901,

perkj¡rs :;925, 'iîitl-is :;93I, Garratt I91+, Buchhej¡n f96+)' The fruiting

Ìg¡panthia,rknolcnasPeruviannuturegsrhavealsobeenuserlforthispurpose

(çirris !g1I, Metcalfe and chalk I95O, Core 1955' Hutchinson 1!6[, J\iry

Shaw 1966). Ruiz ancl Pavón (fZgB) add. that the crushed' leaves may be

employed- as afr inhalant for curing catarrh and' cleari:lg the nose' Bertero

(fiae Ruschenberger ISJJ) gives an engaging accor¡nt of its uses' recording'

j¡ter a:fi.ta, that beverages and. fumigations from the leaves are respoctively

antivenereal and usef\rI for convulsions and- paralytic ôiseases' Baíllon

(L877) mentions the vafue of the bark as a stjmulant an¿ d'igestive"

The vrood., bei¡g easily cut and- worked-, is usedrvid'ely in the makilg of

f\rrnitrrre, and- also ag poles, stakes, and' tjmber boams in buí]-r].ing ancl

8eneral construction i,vork (nuiz and. Pavón !.c.e Gay 1.c., herb' R' Ilorton

Mid.d.leton: BM).
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2. Laure lia novae-zel.anùj-ae A,Cunn.

-t3¡ffglfq- -n-qvg-o:a 
e, ]+-+Èi-qe A. Cunn,, Ann 

" 
lrTa t . Hi s t' I ( I Bl I ) I 81

lf," Novae Zeland.iaerr; Raoul, Choix Pl.N' -ZéI' (7&16rØ

rrï,aure1ia Novae Zeland.iaerr¡ Hook.f ", Fl.N"Zel. I(f8fi)2l.8,

f,5l ttlaurel-ia Novae-Zelancliaelt; Tu1", Arch,Mus,Hist'Nat,Par"

8(1855)Z9t "taurelia Novo-Zeelancliaetr, +7 ?tlaurelia Novae-

Zeeland.iaetl; C.Muell.in \Talp., Ann.Bot" /+(1857)l.f6 rtlaurelia

Novao ZeelanrLiaeir; iHoo:r,f ", Hand-b'N.Zeal-.F1. 1(1864)Z4O pro

SJrn. Atherosnermatis novae-zeland.iael ; A.DC., Froil. 1612(1868)

675; Hobein, Bot.Jb. 10(1BBB)71; Kjrk, For.Fl.lI"Zeal. (1889)

31rl3o, pl. 71; Pax, Pflzl¡. 3,z!e1g)tØ, f .67n trl,aurel-ia

Novae-Zeeland-iae1,; Bancroft, Þoc. Linn. Soc.N. S.l1ales 2, 4(1890)

1061; fo. Krmtze, Rev.een" 2(1891)568 pro sJrn. Pavoniae novae-

zel-and-iae I ; Perk. & Gilg, Pfrzr' 4(1901)rI,77, f "2IL'M;

Chee sem., Man.iri,Zeal. Fl-. ( fgO6 )6OO t' Lar.¡relia novae-zealancliae t' 
;

Laing & Blackwel-1, Pl.N"ZeaI. (;¡gO6)tl+; Dusén, $iss'orgeb'

Schwecl.Süd-po1-ar-erçed.. S rtQgOB)t+; Malcolm, lrnn"Rep.Dept'Agric.

r,tr.zea!. (rgog) [r.,r. ]; Aston, J"chem.Soc. 97(f910)1181; Kirk,
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N,Zeal.Pl. (fgfo)4l; Perk. , Pfl.zr. 49Q91-l)ú; Petrie' Proc

J,inn, S oc . N. S .-iiaf e s 31 (191:2)15 2 " ter.rre lia- II6vae -7'e al.anð"o' ett i

Chee sern., l'{an 
" 
N. Zeal. F1. ec- . 2, (tlZS) 45 B " I-oture lia novae-

zeala.rrc-liaet'; Perk., Gattung.Monjm. (Wzf)t3r5I, f '19IrM;

Allan, irT.Zeal.fbees Shrubs (JfZA)fll11:681' Barger & Girard'et'

Hetv.Chlm.Acta. 1¿+(1911)LBl ln"v. ]; Gi:.arc-let, ibid-. (rgll)So+

[r.rr. ]; 
-r;illis, Dict,Fl,Pf ,Ferns ed''6r(:rgll-)16S'r f.,aurelin

Novae-Zealandia.er,; Barger & Schlittler, HeIv.Chim.Acta I5O%2)

lB1 fn .u.f; Schtittler' ibid. (tgtz)lg+ i.t'"']; Çarratt'

Trop.îoocl_s 1g(l:g14)t9 et seq.; Richarcls, N.ZeaI.lbees Ffowers

(tg+l)il5, f .i Henrv, Pl.Alkaloíd's eil' 4,(t9+9þzz; Metcalfe &

Chalk, Anat.Dicot. 2(L95O)Ð39 et seq., f .2768 t'JourelÍa novae-

zeyIa.nrllvçtt; Money, Bailey, & Swamy, J.årn'Arbor' l1(f95O)iB3

et seq., text 1.I5, f.II'2J, TY")p; Ercl-tman, Pollen Morph' &

pl.Taxon, (lgSZ)ZlU Cranwell, Bull..AuckJ.fnst.lt{us " 3O951)T'

text. f .2tf .I.l]2r1trTIT.2o; Couper, N'Zeal-'Geo1'Surv'BuIl'

22(Lgfi)r3r40, f .Y,l+4r45 "Im:rella cf ' novae'zealan¿iaer'?;

ihnske in l.b.nske & Holmes, Älkaloids +(1915+)tl+rl17 
rrlaurelia

novae-zelanclaert; Core, Plant Taxon' (|955)JIB "L' novae-

zealanc..iae.t'; Davies, II.Zeal.Nat.Pf-SturL' (lgS6)g9 t f '15i

Hi¡rcl-s & Reid., For.Trees & Ti¡rb.N.Zeal- (tgSl)tol: maP!

Cockayne, Veg.N,ZeaJ. eð-.3tGgng)Vt et seq'; Cockayne &

Tnrner, Trees lÏ.Zeal-. ed..4, (Df})zo,7l,r6L, f .+9t Haj¡ &

Beuzenberg, N.Zeal,J.Sci" 2(¡959)f50, f.21 rrl,.r¡relia novae-
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zealand.j-a-e-'r; Couper, II.Zeal.Geol.Surv.Paleontol'8u11' 32(f96O)

36r47?; .Lllan, FI.N.Zeal , I(1:96I)119t Dansereau in Grossitt'

Pacif.Basin Biogeogr. (tg63)ZgS: Poole & Ad'arns, Trees & Shrubs

N.Zeal. (tl6Ðt-;- (r. ),¡¿; Good, Geogr.Fl.Pf ,ecl-' 3,(tg6+)zzz

il.Iar:relia novae-zealand.iaer'; i{utchinsonr Gen.Fl.Pl, r(196+)I2rt

Airy Shavr,'iillis Dict-Fl.PI.Ferns ed-'7 rG966)64; Salmon'

N.Zea1.F1.pl, (DeÐeg, p1.180-182; Ehrend.orfer, Kren¿l,

Habeler, & Sauer, Taxon 17(1968)îC "L. novae-zeal-ancliaer¡.

TïPE: A,Cunningham (79)' near the Keri Keri river [Ba'y of

Isla.nc-Ls], Oct.:1826 

- 

holotype in K, isotypes in A(?), nU

(¿tran 196r), K,I[EL,sr]lG.

os'erma novae-zelancliae (A"Cunn. )noo:..f., Hand.b,N.Zeal-,F1.

1(1864)2LO rîAtherosDeTma novae-Zelanûiaett; Bail1., Hist.P1.

1(1869 )3ry¡16, f .166-168; Bai1l., Dict,Bot, r(I877)3Io, f ,;

[tCrt<, For.F]-.N.Zea!. (f8gg)t¡O pro syn. þr¡reliae nov¿re-

zelancliael.

Pavonia e-zeland.iae (.o..cunn. )o.Kuntze, Rev,Gen. 2(1891)568

up, Novozelanctiaerr; fPerk. & Gi1g, PîIzv. h(190I)77 pro syn.'

].

The foll-owing illustrations refe1.recl to as this species in Ind-ex

f,oncLinensis have not been seen: Baillon, Trai-té Bot, Méd-.Phan. 1(1881)

fir ( ); cockayne, N.zeal-.Fl . od'2,(lglg)tll '

Figures J0, l+5D.
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Diagnosis

Trees 254O(-+o) rn high; bark pale crearll-*rey to I'rhitish; ulti¡iate

branchlet stems + sparsely off-,'rhíte to greyish or go1äen hispicJ-ulous-

strigillose, rvithout bracts at base of lateral bra"nchlets; leaf blacÌcs

obovate to spathula.te, rarely elliptic or ovate, + broarJ'ly obtuse'

(z-)l-SL(-7) "* lons x (t#)z-1L(-4+) cm broad, vrith deeplv + closelv

crenatedentate margins, ancL clearly proninulous vein reticulun extensive

on lower face; a"11 parts + non-aromatic'

I4ature i¡frorescences slend.erly raceme-like, (f-)r*-¡(-Àå) cm 1ong,

palegrey-stra¡nineoushispid--strigose;basej¡tternocleofprimary

pecluncle harcr.ly d-ifferent flon d.istal j-nternoc-les in il1:nensions anc-[

pubescence; peclicels 2-+('5) mm long . 
= å(- 3) '* thick in staminate

fLorirers, ff, ;+ltGl) run long " (+ )t-*(-r) n¡: thick in pistilfifer-

ous floiYers.

open staninate ffowers sma11; receptacle glabrous arnqlB starnens;

perj-anth +-5G6)-pcrrti-te, the inner tepals (Z-)ZL-IL(-+) *t lons x 2-J nrt

broad.,sepaloid.tosub-petaloicl,d.enselystrigose-tomentose;stamens

(Z-)ZL-l(-l*) * 1or+ìr 1uith filanents + glabrous aclaxially' 9pen pis-

tiltiferous ffowers smalI; hypanthium (]'i)lL-z|ç4z) ru:r long x É-r-z

(-ZL) rnn thick, the ri¡i flat or convex' glabrous; perianth (+-)¡(-Z)-

peutite, the perianth bra.cteoles elliptic-ovate, obscr.rrely mucronulate

obtuse, tepal-lilce, (Z-)ZL-lGrÐ rirm long ,. 2-2LGt) nun broad-, contiguous

vrith tepals, the inner tepals 2-5GI+) nr:r long x(få--): Z(-l) mn broad,

sepaloid- to sub1etaloid., ôeirsely strigose-tonentose; anclroecium often



t22

partly fertile, comprising I outer r'¡horl of +('5) fully or partly

firnctionat starnels, end 24Gù irrner rvhorls of (fO-)f2-15(-18) batil--

liforrnr, + entìrely glabrous steminodes; 6Srnoccit:::t of (Z-)8-72(-L5)

carpels, the stigna"tic column slend-erly conicai-, # mr'r long'

Ripe infructescences rvith pec-licels (Z-)yrG7) *, 1on8; frr,riting

h¡rpanthi-r:n + urceola.te, levigate tol¡erc-Ls the apex, pusticulate towarcls

the base; bocr.ics of ripe nutlets narrolrly ellipsoid. to ovoic", $-)6-A

(-g) *" lons x (t|-)z-zi nm thick.

Detail-ec1 Description

Ta1l tree s ca 2i-3O(-+O) m hi¿;h; bol-e ca 6O-fOO(-f!O) cm ôiameter

above buttresses, extensively buttresseil r,¡ith plank buttresses; root

root grafting a.nd- suckering from lateraf roots frequent, often cleveloping

slen¿er cornpressed.rlenticellatercLichotonously branchec'ì- aerial- roots ca

t-t-Z* rul ín d.ia¡neter, and- uprÍ-ght, broad-ror conical pneumatophores ca 12

rärn high'F; crol:m rather narroïi, ca as long as or longer than bole, with

many seperate corymbiform he¡.ds of foliage on large sub-erect branches.

Bark B-12(-f¡) nn thicl< Lrhen dry, ou'ter st¡rface rather smooth, pale

cream-grey to almost lvhite, i-rrsid-e very pale buff-brown, c'Lryi-ry- pale

brown. îooct pale crean to c-1u11 grey-broirn, clrying r,vith yellotr¡ish or

greenish tints, the ..iuranen clarker, often prettily streakecl- and. cloucled-

d-ark brovrn{"ß. Branchlet stems relatively closely branchecl, ultimate

'þ cockayne (1954).

*lt KiTk (fae9¡, Cheesernan (t9O6, I92Ð, Inin€; ancl B1ac]s,veff (f906),

Cocka¡rne anc'. Turner (fg¡g).
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L-6(-B) internocler (Ë-)l-lGÈ) cm long r. (r-)rå-\Gl) r.6r thick, com-

pressecì- angular tetragonous, smooth, clrying C.ark Srey-favrn to blackísh

bror-rn or grey, sparsely, ra"rely d-ensel-y off-white to sord-id. grey or

golclen bror,¡n hispiclulous-strigllIose, glabrescent belolv; shacled. and-

sspljj]g branchlet stems r¿ith ulti:rate þ6 internoiles (t-)z-s(-7) "t fon6,

more narkec'11¡r l¡¡gul-¿¿r tetragonous, nar.one-purple tintecl, c-Lrying grey- to

olive-brotv-n, more spe"rsely pubescent, sometimes entjrely glabrescent;

bracts at base of lateral bra.nchlet stems lacking. Petioles slencler,

G)O-gGl,Z) r,ln long x 1-$ mn thlcir, sha.11olrly anc'L narror,vly impressed..,

or planate on upper face, sparsely sordici stramineous to grey-l;hite

hispiclulous or gla.brescent. Leaf btacles obovate to spa.thul-ate, rarely

rather elli,otic, circular, or ovate, (z-)l'Si(-7) 
"* long x (r+)24+

(-l-å) cm broad-, narrorvly to broaclly + cuneate at the bc.se, broad.ly, less

often namolvly obtuse at the apexi rnargins usually d.eeply ancL rather

closely crenate-d.entate, rarely shallor,vly crenate, slightly to marked.ly

recurvec-L; toxture thinly to quite coriaeeous, rarely thick., tire upper

face smooth, obscurely lined- with prorninufous nerves, rarely veln

reticult¡¡r; colour rather glossy mid. to d.ark green on upper face, paler

but glossy on lovrer, ín dry leaves pale grey-brown to d.ull-brown on both

foces; nerr¡ation on upper face as clescribec.i, with niclrib planate or

sometj:nes shallovrly impresserl tol¡arcLs the petiole, on lor¡er v¿tn (¡-)6-8

(-fO) + prominent nerves a"nastomosing conspicuously, the vein reticufum

clearly proninulous, extend-ing betlveen the nerves tol¡arcls the mid.rib;

glabrescent, or persistently and- obscurely sparse sorclid. stramineous
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hispicì.-strigose; leaf blad.es on shacler1- ancl saplirç; branchrets (¡å-)5-7

(-fO) cr,r long x (t:;-)l-+GS) cm broad, r,¡ith more d.eeply crenate-dentate,

planate margins, subcoríaceous to chartaceous, nerves anc-l vein reticul-u¡¡

nore, often equalþ prorninent on both faces, I Slabrous' Bark' r"ioocl'

ancl sto¡ns + ocÌourless, fþesh leaves very r,leakly fragrant'h.

lfature infl-orescences ulencler, racene-fjke thyrsiforrn, rarely

cLivergently brancheò from the bese, monoecious or polygamous, sometimes

staminate, the monoeci-ous-polySamous inflorescences borne at ul-tjmate I-J

leaf nocr.es on branchlets, (f-)f*-¡(-4ra) "t 1on8, the staminate ínflores-

cences at noc-Les below, (1-)li-Z];(-¡) "t lon.rwhen both occur on the same

sten, sorcl-ic'l pale grey-stramineous hispicl-stri8ose, monoecious-po1y8â'Inous

inff orescences bearing 7-lJ.(-ry) flowersranc-!- staminate inflorescerices

G)l-gG1l) flovrers. Prínarv ped-uncles (J.i)tt-z!GÐ cm lons x

(t-)*-tt(-rf) r* thick in monoecious-poþganous i-nfl-orescences' (å-)r-rå

(-2j-2) crn long x I 1 mm thick in staminate i-nflorescences, the base

internocle hard-Iy more broad.ly compfessec-L than the slenderly tetragonous

distal internocles, + uniformly and- usually rnther densely sord-ic- strami-

neous to sorclic-l pale ¡;rey-8reen hispid.-strigoser l;1th hairs rare]y d'a'rkcr

or sparse on the base internod-e, (f-)¡-+(-!)-nocÌecl, the subterminal

noc]-esusuallysj.ng}e-flolierecl,rarelybeariry;seconcì'a,rype&unclesat

basal l--2 nod-es; base node bracts of prinary peduncle narror'lly to broad-]y

r¡ Cheesemonts comment (f906, 1925) that the fresh stems anrf le¿rves &re

strongly aromatic 'lvhen bruised seems to be an exaggeration'
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ovate-deltate, sha1loi,i1y c¡rnbiform-navicul¡r, (1.l¿-)Z-+(-¡) mm long

x (f-)f|-UGt) mm broacl; d-istal noðe bracts narrower ovate-deltate,

shal1only navicular, (2-)2+3G5) rnm long x L-2 mm broncL; seconc-Lary

ped-uncles L-lJ. on 1on¿;, l-2-noclecl; peclicels in staminate fLor,¡ers 2-+('5)

- 1, 2' pistirliferous rlowers G )É-tå-(-Z) "ntn::r long 
" liG j) ,* thick, in pistilliferous ' --"-'- *J .,-¿

long x f\ -lt-::rf-l) mm thick, terete or sor¡er-,,hat tetragonous r¡here

terminally centrr.1, usually crLensely sord.ic'L off-l¡hite to golcì.en stramineous

or pe.le greenish grey hispicl-strigose, the tenrinally oentral pecÌiceIs

frequentþ bracteoLate. Ivlature staminate florrer bucLs (Z-)ZL-I uun long x

(Z-)ZL-I nur thick, unífornly d.ensely sord.ic-L off-white to gold.en strarnin-

eous strigose-tonentose, almost hirsute; rnature pistilliferous flolser

buc-ls cylind.rical-eJ-lipsoicÌ, 1t-+ t*,,t long x J nm thick, pubescent as in

staminate flo',ver buc1s.

O¡ren sta.rninate ffowers small, Receptacle (lã)å(+) mm long x

(i)Í-i(-tå) * broad., + clensely pe"1e stramineous to pale Srey-*reen

hispicl-strigose outsic-le, glabrous insicle among starnens" Perianth broaclly

cyathiforrn to shal-1or,,r1y patelliform, +-5(-6)-partite in 2 r,"uhorls; outer

pair of perianth bracteoles elliptJ-c to broacLly ovate, shalloi,vly c¡mrbiforrn,

(Z-)ZL-lt(-4) mm lorrs x (Z-)Zi-Zf(-l) uun broaù, rvith obtuse obscr:re1y

mucronate opices, herbaceous, obscurely l-nervecl, t':ensely sorC'icl. streinineous

to pale grey-green strigose-tornentose abaxially, lvith haj-rs i.'-enser anc'ì.

longer along a rnecfian keel, sparingly hairerl, al¡nost glabrous acì.axially,

r,¡ith hajrs confinec'L tol¡arcls the bese of rnecllan nerve; tepals 24G+),

broac-l obloqg to ovate, obova.te, or aì-tnost circufar, p]arutte to slightly

cynbifornr, (Z-)ZL-ILG+) mm long x 2-3 mm broai'., ririth broadrly obtuse
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apicesrân¿ entj-re, sometifies haiJ-flingec'- margíns, sepaloic', or sub-petaloiil,

+ obscurefV 3(or 5)-nervei-. fron the base r¡ith miinerve obscurely pronínent,

pubescent a"s in peri-anth bracteoles. .ÊinCroecium compri-sing (+-)6-fO(-U)

sta.rnens (z-)zt-lGl1+) r,ìn 1on6 x +-1 rnn broa.c-L x # rm thick; fil¡ments

(Í-)f-rå(-f) r,tn long x + å "- broacl, sparsely, rarely dlensely pale

stremineous strigil-fose aba::i-aIly, usually glabrous aclaxially; sta.minr"l

glanc'Ls elliptic-ci-rcular, | - Xf-tl rirn long 
" + - ! n:,n lroac.; anthers

(f-)rtsrå(-l*) mrn lons x *'.-1 mn broail, slabrous.

Qren pistill-iferous flor;ers smal-I, Hypenthium poculiform to poculi-

fornî-urceol¡.te, (rjr)rå-zLGlÐ mr lons >< Lt-2(-2å) r* thick, c,ensely

sorc-Lid. stra¡rineous to greyish hispic-L- or silky-strigose, the bracteoles

contiguous ruith peria.nth, very rorely borne slightly befor'¡ on the sid-es

of the hypanthium; rim narrorv, rather flat or 1 nconvex, "" 7 - 2 mn trid-c,

glabrous. Perianth bro¡.cì-Iy cyathiform to shaIlowly patelliforn, usually

spreac'-ing ]ess than i-n staninate florrers, (+-)fGl)-portite in dr¡horl-s

of the sa,ne forn an.-L pubescence as in staminate floiiers; peria"nth brac-

teoles as ín sta:linate flolrers, but often more shalfor'¡ly cynbiform,

sna11er, (z-)zL-l(úz) ,* long x z-ztGl) mr broaC.; tepals as in

star.rinate flolvers, but often more planate and- smaller, 2a(-+) mm long x

(iå-) t 2(i) mra broacr., luith rnore obscure nerves. .Ancl¡oecium partly,

rarely entirely, sterile, 2-+(-5)-seriate, the vhorl-s subequal, the outer

* 9-10 perianth parts in J',r¡horls of 2, 3, an{- L-5 in sone pistill-iferous

flov¡ers of one ccl-lection, Mathelrs: -,.r'ELT l-7918,
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whorl- comprising 41i-¡) fully or partly fertile starnens ¿rniL staminocles,

rarely enti-rely sterile, the inner ivhorl-s (lO-)fZ-f5(-18) variably

batilliforn staminorLes; fu-lty -or pa.rtly functional starnens 2-2$ nn 1on8,

r,¡ith fil-arnents nore sparsely stri61il1ose a'baxiall¿ anc'l' stamina'1 glanùs

smaU-er ancl attache.,rr rilore tor,'tarcls base of fil-ament than in staminate

flowers, the anther thecae often partly abortec-l-; starnj-lloc-les erect to

rather reflexec-L toi,'¡arc]-S the apex, the outer stamínod-es stamen-hke to

batilliform, (1t)lt-Zç+) mm 1on6; x å-l mm broacl, the iru:er starninocles

narror,ïer batilliform, (t-)r-rå nm lons " (+-)å - +ç ?l .* broacr''

glabrous, or the outer staminoc-les occasionolly sparsely strigillose

abaxíally. C.Jrnoecit¡m of (l-)A-p(-lþ) carpels; styles exsertec-l ca

¡;5GZ) mm beyoru.r l"6ryanthir,ur ri¡n in a slenclerly cylinclrical or no'rro'wly

conicaf colunn; stigmatic column slenc-lerly curling conical, # *o long,

exsertet to apíces of outer staminoc-!-es and. stanens.

Ripe infructescenc es (z-þ$4_,+(-6) cm 1ong, + sparsely sorðic-l

stra¡nineous to pale grey or brournish hispiclulous-strigí}lose, ultirnately

glabrescent, Primery pecluncles (1-)É-ZL(-l) ""' long x l-1| r^rn ';lniekr

of the sanre form as in j-nfforescence, more sparingly pubescent to occa-

síona1ly glabrescent; pecÌicels (Z-)I-SGZ) * lons x (å-)l(-iå) mm thick,

longer, thicker, ancr: rîrore lignifieù than in inflorescence, harclly at all

expanåeù uucler Ï¡ypanthium, sparsely haj¡el' to glabrescent. Fruiting

h¡rpanthiun slenc1erly urceolate to cylincrricaf-urceolate, (lS-)tl-ZO(-Z1)

mm lopg x 6-8 thick, narrowec'Ì. ínto a long neck c] L 'Ç x lenSth of

Ì5ryanthir:n, lovigate to'warc-ls the apex anc'. sparsely J conspicuously
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pusticulate torvarc.s the base, rather glossy micl 6reen, clrying pale to

micl greyish brouun, uniformly sparsely hispíiÌ.u1ous-strigi-llose to glabres-

cent, the va11s (*-)f-få nun thick; rj¡n unenlargec-I, f1at, gla"brous,

irregular i,vith variably persistent l-ignifiec'. bases of peria-nth parts

ancr. staroi¡ocÌes; tSrpanthiun chanber spherical at the base, glabrous

towarc-Ls the rjn. I\iutlets elongati-ng j:r naturing Lrypanthir:¡r to maintain

the exsertion of the style tips 1-2 mr,r beyonc-l the hypanthium ri:ri; bocl-ies

of rípe nutlets narro'u,rly ellipsoic.l- to narrowly ovoicl, (f-)6-A(-9) rr' long

x (I+-)Z-Z| w,., thick, sorcr,i,:], grey-rrhí-te to farln or bror'¡c silky hirsute, the

hairs (B-)g-r-r-( -I2) nn lons; styles of ripe nutlets (8-)9-t4(-16) nun

lon8r finel¡r hispiclulous to glabrous at the apex"

2-l¡-noc1ec1 seecllin¿;s ca 6-IJ cm high, the stem j-nternoc-les tetragonous,

j-2O run long, srnooth, glabrous; terrninal bucì.s sparsely goldLen grey

hispic-L; cotyled-ons lvith petioles 2-l+(-5) mrn 1ong, anc'. blacÌes elliptic

to ova.te, 12-Ð+(-16) mm long x 6-10 inn broacl, vrith obtuse bases, broact-ly

obtuse apices, entire planate margins, chartaceous texture, obscr:rely

reticulate venation, with or without occasional lrhitish hispid. hai-rs on

both faces; first 1ea.f pair r,øith petioles 4-5 run 1oqg, anc'l blailes Inore

broacr-ly orbicufa.r to obovate or spathulate, 9-15 rlm long x 9-10 nm broatì',

lvith somewhat cuneate bases, broacr,ly obtuse aplces, d.eeply crenate-cr.entate

margins, + chartaceous texture, lvithout hairsi successive leaf pairs

progressively lcrger Anc'. approaching the forn anc'. pubescence of leaves of

ailult trces.
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Mraori na.riles: R;katea (Hooker l.851, Tulasne 1855, Ki-rk 1889, Bancroft

IB9O, Cheesenan 1906, Ig25, Iaine anc-L BlaokÏsefl 1906, Kirk 1910' 'Allan

1928, ]f96: , Richarcls L9+7, Henry l9l+9t D¡'vies 1956, Hinc'r-s snd- Reiil 1957'

Cockayne L958, CocÌ<ayne anil- Turner I)iB, i\llan l96l', Poole anil Aclams 1963,

Salmon l9Ø), or s.ppa.rently incorrectþ Bukatea (Laing arul Blackivell 1'c'),

Pr.¡ketea (¿rtan f96f), Ð.ncl. Pucatea (c,l'1.'eller 3.BJI)' friie names Tawaj¡o

(Tulasne 1.c. ) or 'I'ov'¡ai-ro (c'Ifue1ler 1'c' )r have been citeit possiblJ in

error for Beilsch¡nieclia tawa Þ.,-l-afiEef, or lieinneimia syJvicoþ. ]

Series of specinrens examined.: 63 collections, comprising J';r;'t¡'

erpancling inflorescence buc',s, 1l vlith stami¡ra"te flolver bucls, 2! r'vith open

stami¡ate florrers, 10 with pistilliferous flol¡er bucls, 22 'oltith open

pistilliferous flor¡ers, 1J vrith near or fully mature fruiting Ì5rpanthia"'

J of seecì,lings, anc-I 1 with aeriaf roots'

Geographic Distribution (maP 8)

Iaurelia novae-zelancl-j-ae occurs thror-rghout the North IslanrÌ of New

ZealancL except the central plateau about LerJre Taupo, 35o'-lrloSO'S, ani-l the

northern anrl western coa"st of the South Islancl of }Ielv Zealanct-, south to

l+2os in the north-east and, 4605 in the south-ivest:

North Islanr.l. Fairburn; Kaítaia; Kaiaka; Kerjl<eri river;

Kohr-rkohunui; -,fhangarei; '',,'aipoua; Paparoa Kaipara; Kaipara; Little

Ba¡rier island-; Huia, southern end. of vaitakere ran€le; Titirargi;

.Aucklancr., I].lerslie Racecourse; Manukau Harbour; Mauku; Papekira;

Ngr:ruawahia; D-rnphail farra, Te AJ<atea; Glen Massey, Te Al<atea; Pr'rkea-

marui Mt, Hj]<t¡rarjgi; Egnont Nationa] Park; Foxton; otaki Forks-
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ffaítatapia; lTaikanae¡ Kaitoke'L'ater Roserve; Porinra; Horokilvi;

i-trairarapa¡ Leke Ponui¡ Maka"ra; tTai¡tuiomata valleyi Mt. illatherr¡s.

Sorith fsland., Catheri¡rors Cove, DrUrville islancl-; Nelson;

Ngakuta inlet¡ Kenepuru¡ Marlborough Souncls; Gne¡rmouth (Íntrod-uction?).

In the North IslancL, the species is most abuntlant in tlto areas,

between Raglan Harbor:r anù the Mokau river ad.jacent to the ltest coast,

and. betvueen le Aroha ancl Rotorua ad.jacent to the Bay of Plenþr (n:nas

a¡rcL Reicl 1957). In the South Is1and., it has been record.od. fron Nelson

and. Marlborou6h provinces no farther south than oa |eoS ¡y lai¡rg and.

BLackwell (r9oe ), .{i.l-lan (nz}), Davies (lgS6)r lti¡ds ancl Reid. çtlSl),

Cocka¡me (U5B), Cockayne ancL Turner (WSA), and Poole and. Adams (r9Ø).

Kl:lt< (1889), cheeseman (t9o6, l:925), Richards (r9+7), A1lan (196r), ana

Salmon Ogel), holvever, j¡¡d.icate that it is also rare ancl local i:r r'¡est

coast areas southward.s in the Ï[estl¿¡rrd. ancl Southland. provj¡rces to 460S

(Preservation T.rlet). No specimens have been seen from these southern

localities.

Ecolosy (rigure 54)

Laurelia novae-zeIand.Íae is a troe of the forest can opy or subcanopy

of prirnarSr subtropical rainforest j¡ general, and.
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of lowlanc1 r'semi-slïampu forest communities in particular (tt:'nAs ani'! Reicl

Ig5J, Cockayne fg58*, Cockayne a.nc'. Turrler 1958*, Allan 196I, Poole ancL

Ac-tams L963, Safnon f9(¡). It occurs fbon sea-l'eve1 to 600 m altiburì'e,

rarely to ca 1600 m as at Mt. Hikr:rangi (Petrie: ]ÍDl,T I79U) i¡r ttre

North Is1ancl, ancr- to 150 n in the South Isfe"ncl (ttinc'Ls anil Rej-c1 1957),

It is confinecl nia"inly to swa"rnpy lancr, or cl,rmp shac'ì-ecl- banlcs of streams

anc-L gullies, is intoferant of d.rought, e"ncl has been termocl a rrserni-

obligate?, swarp species by Cookayne (f958)" lr'eria"l- roots and. pneunato-

phores have been unc-[oubtec-1y d.eveloped- in response to the habitat'

Nevorthel-ess, the species occasionally occurs in tlrier situations,

though alvrays r,rhere ra.infall- is rreLl ctistributeci through the ye^r (HinC's

ancl Reic-1 L957, Cocka¡me ancl Turner 1958). Shunning fbost anc'l snovr, it

is found- at its southern linits only in sheltereô sites rvith a sunny

aspect (ttinc'[s anc. Rcj-d f957).

It has been recorr]ec'l on ileep ferti]-e soils that ¿rre persistently

v,¡et or inclinoc-L to boSSiness, irrespeotive of v¡hether they are derivec'l-

flo¡ir lj¡restone or pr-unice (Hincts anc'ì- Reirl tgyT)i it is therefore tolerant

of ,io#h* range of soil pH. The latter rock forms soil lvith greater

r! Richarcls (195Ð refers to the rair¡forest in New Zea]:arrcl (and- southern

Chile) as tornperate or antarcticrbecause it is dominatetl by tenrporate-

latituäe speci-es such as Nqlh€aguq-ranc1- has a flora which is not tropical'

Cockayne (f .".) anC. Cockayne ancl Tt¡rner (lr,) nevertheless rl'istinguish

betr¿¡een tho subtropical rainforest end- tenperate or sub-antarctic

(fuqlqog+gÊ.)forest of higher a1títucLes anC- latitucles in New Zea1,ancl"
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rxoistu-re retentivitY.

Lar:relia novae-zelanåiae usually occurs il forests of nrjxecl tree

species, but is frequently associatecl r"¡ith Egqgcaqp¿-ÈaqlyctiqiflgÉ as a

sub-d.ominant in lvhat has been termec-l- KahjJ<atea semi-s'rîarrp forest (Coct<-

ayne 1958), .A,l r.,'aipoua forest, south of Hokianga, it is aLso co-cloninant

with Rhopal-ostylj-s sapicla (uirrau pâ}jl) (Cocka¡me 1958). Other trees

with which i-t is frequently associatec-L a.re Egil-sr]l¡l1€4i4"-lergili,

D¡fs_oUfl¡¿q-sge.cljlþ:&, Vi-t€åf-q-o-e.¡É., and- i,le-i-r¡lelrnj,a-sy-1-]¡åco-Ja ín the

north part of the North Islant, 35o-JBoS, anc', Beilsctunieclia tav¡a ÐacrXr-

-ùifryr-çttp-re s-Þf.-p!Il, Þ-o-ry-1g4--sp9-q-tqbåþ ( cf , iTalk er il6f), Poclocarpus

{çqI.,f6}pq,¿!,, P._¡l-i-qg!qÊ., anc-L L-L"!qfg over the southern part of the

North Islanc-L. I*lurelj-a novae-zelanc-Liae is a host tree to many epiphytes,

partícularly trbeycinetia banks-!! ancl- L{etrosiC-ero¡-loþ-qgÞ (ttintts ancl Reicl

rg57).

Phenolory

Flowerirqg is seasona-lly regular, and. occurs fron late September to

Novernber, Aberra.nt specimens have been recorded- i-n flo,¡er in February

(Thomas: SING, frorn Titirangi) anl M¿rrch (Petrie : i.TT,T L79I9, fro¡n Te

.Akatea). The fluit ripens anc-i- c-l-ehisces betv¡een February anc-l l\{ay, rarely

persistin6 until Jufy (or November, cf. Se;rpson1967). The j:tflorescence

bucÌs for the ensuing season begin to appea,r betlreen Xlarch ancl May, usually
m** l¿i,s h\qYq

before the + m¡.tr.¡re fs*,it+a+ bccn *j-sscninatec-1. The flolvering ancl fruit-

ing periorls recorc'ì.eól by Alla.n Oget) are not oonsistent with those

inclicatec-ì- by the series of herbariun col-lections seen.
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A fletailecl account of the annuaf eycle of initiation ancl naturation

of organs and. spores in the inflorescence and infructescence in trees at

Ner,v Plyrnouth has bcen given by Sampson (1967).

Infbaspecific Variation

Ier¡reli¡. novae-zefanc-ì-iae appears to be a rather nonomorphic species.

In the seríes of specfuìens exeminec'L, no v¡ell-cr.efínec1 or consistent

vari¡.tion i-n vegeta-tive, f1ora1, or fruit ciraracters couli-, be relatecl, to

geog-rrphic or altituclinal position.

Taxonomic Notes anc-i $rpifi-cation

Sínce its clescription in IBJB, the species has been acceptec'l by

all revisers. No forms have been cr-istinguishecL,

The chrorrrosome nurnber, 11 = 22, has been reportecl" by Hair and-

Beuzenber I G959) .

That the sta.nj¡ra1 glancls fl¡nction as nectaries has been clenonstrated.

by Sanrpson (tg6l). The sugars sucrose anc perhaps raffinose are

secretecl (see chapters fV.B ancÌ IX), Pollen has been observecl to fill

the lobes anc]- orinkles in the glancis in at feast one col-lection (ioocl.:

us 201872+).

The rnorphology, ontogerqy, sporogenesis, antl embryology of the

inflorescerlces, flowers, ancÌ fruj-ts have been examined- in cletail by

Sanpson (1g67). Relevant aspects of hie investi6ation are referreC. to in

appropriate sections in chapter IV.

Tn typifyi¡g LErure Ii-a novae - zelanüiae it ís necessary to d.istinguish

between A" Cunninghants 1826 ancl l-8JB col-lections of the species, because

the latter have been treatecL as t¡4le naterial in sever¡.l herbaria. In
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the origina.l publication, cunningharn cleer.rly ind-icatecl the collection

frorn lvhich he c-Lescribecl, the species with a 1ocality, trKeri-Keri rivertt' a'nt-l

a ùate, ]:826. His collections are not so precisely 1abellecl, anc' often

lack this locelity or clate or both" Authentic material, hor'feverr can be

recogn-ised. by its relatively thick, insect-eaten leaves, ancl nature

inflorescences. Tkre only other colfections of the species nacLe by

Cururingharn, in I:BJB, have relati-vely thin leavesranrl expa'niLing globose

i:rfforescence butls "

specirnens on a sheet in herb.K, nunrbeted J), and- fab-ell-ed' vuith the

c'ì-ate ftOctt.I826" ancl Jocafity rtrnargins of running streams neas the Bay of

Isfanlst' f= Keri Keri river, cf" oriSinr'I t¡rpe citation]rha've been treated

as the holot¡pe because the labeI bears other annotations on the charac-

ters anc., relationships of the speci-urcns in Curueingha"nts hancl' They are

r¡rixed. on the sheet lvith one sterile branchfet of the 1BJB col]ection, and'

tr,vo labels nu¡nbere..,3;5+ anù 600 respectively, neither of rvhich epply to the

type. The siieet ha.s bcen seen fron a photograph'

It is noter,rorthy that al-though cuminghan in the original rLescription

says that fer¡ale floluers v¡ere unhnovrn to hin, florrers of both sexes are

present on the t¡>e collection'

ChemistrY

All alkal-oicls isolatecr. so far froin this species are of the aporphine

t¡rpe (aston 1!tO, Berger and- Girarc',et I)JI, Gjrarc-lot I93I, Ba.rger ancL

Schlittler ll912, SclÑittl-er I%2). They comprise pukatei,er(Cf#IZOJN)' o

feeble base r¡ith a melti-ng point of, 2OOoC, conprising one phenolic
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Ìydrolry-grou-p, one lrl+,rethy1-group, anc'!- a nethylenecì-iory-groupi laureline,

(tr_gnrgOlN)rl,rhich crystallises in tablets, is feebly basic' has a rneltir,e-

poi-nt of 97oC, ancl comprj-ses one nethorq¡-group, one N-methyl -group, ancÌ a

metlgrleneòio4¡-group; and- laurepr:ki¡q (tr-#tZo+*), which crystallises in

colonrless nee¿Lfes or hexa6onal plates with a nelting point of c¡' 23ooc,

anc-!- comprises tr,¿o phenolic hyd.rory-groupsrone N-¡,rethy1-group, anl- one

nethylenecì-io>ry-group. Their structures ancl properties are sumrnarisec-l by

?etrie (1gtZ), Hu'"y (lg+g), ancl Manske in Manske ancL Hol-nes 1fl5h)'

Uses

The alka"loid-s ha.ve potential use as drugs: they have the physiological

action of pronoting excitability, foll-ol¡ecl quict<þ by loss of porver ancl para-n

\rslo (Ba.ncroft 1890, Malcol¡r 1908).

The tjnber, although soft, is strorlg, tough, ancl.not reaclÍly spu-t or

burnt, ancl- has been usecl pri::cipally in boat builc-,-ing, clespi-te its tend'ency

to become r,vater-loggea (J.D.Hooker ]:851, l:86+, T\rfasne ].855, Kfuk 1889,

l9lo, Cheeseman 1906, 1925, Laing and- Blackrvell 1906, Garratt I934t

Richarc',s I9l+7, ancL Hinc-Ls ancr- Reicr. 1957) n To a lesscn extent, it h"'"s been

employe¿ in furniture rnaking, cabinet lvork, aniL turnery (firt 1889,

Perki-ns anc'L Gilg 1901, Cheesernan 1.c., Perkins 1925, Garratt I,Q,t Meùcalfe

ancL Chalk I95A, Hinc-ls anc]- Reic-L 1.".). It has also been usecl occasionally

for r,¡eatherboarcLs (IC-rt< 1889, Garratt 1.c", Ilincr.s ancÌ Reic-l 1.".), ancì. for

posts Í¡ san(1r soil (Garyatt 1.c.), although it reputed'ly lacks d-r:rability

when in contact with the grounrL (ftrf< 1889' HincLs ancl Reiù f.c.). A

recent occount of the silvícultural features of the speci-es anc" the



336

eoonomics and. plroperties of i-ts tlmber has been publisheC. by Hiuis anC.

Reíd. (l-.c.). They necorcl, j¡r acld.ition to the above-stated. uses, its

value in the builC.lng of motor bod.ies, tre1lís laths, bottle stoppersn

wed.ge heeIs, o1ogs, minir:g Slulces, veranclah floors, vual1 fbames, and.

fence battens.
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XIII" DORYTHOR/! ENd.I"

Dor¡rphorq EnrLl., Gen.Pl" t(l}Sl)lt5 fnon Kütz, 1B4Or' [.'t. ] nec

Rchb. 184lr."r 1, suppl. tr(t}t¡)y7ïi iil., Enchi¡.Bot. (rg4r)rg¡,

196; Lleisn. , Pl. vns c . sen. t(teUl)lzt , 2(I8rl')2t6t lRchb . ,

Nomencf . (Herb,buch) (rg4l-)6gr pro non.iI1eg. sub syn. learosae

Schnizleín, Icon. 2(1849) n.IOJ; Lincil. , Ye1.Kingcl. ed-.3tOASl)

3oo¡ lHook"f,, F]-.Tasm. r(L855)tt pro syn. Ath-elqqslgg-rnq{b:-LÊ];

TuI., Arch,I/ius.Hist.Nat.Par. B(f855)294r422; C.lluel-I. i:e .lalp.,

/inn.Bot " )+(r857)8Jrrr); A"DC., Proc-L. t6,2(rB6B)6t-,2,616; BaiÌl.,

.A.clansonie 9(1868)127, (1869)tZ9 rt3+ p.tl. i Bail]-., Hist,Pl.

r(L869)3t1,3t9,335,3\2 p.p.; Benth,, tr'I.Austral. 5(1870)283,284t

Baitl., Adansonis. 10(1873)35O,151; Bailt,, Dict.Bot. t(l.9ll)lto;

Benth. in B. & H. , Gen,PI. I (1sBO)11B,IJ) ,ilaJ; îooIls, Pl, Indig.

Neighbour, Syrl.ney (fggO)gi F.i\{uel.l-., Syst.Cens,Austral.Pl,

t(rcez)1; F.IÍ.Bail., synops.Queensl.Fl. (rag¡)42r; Moore, cens.

pl.N.s.lt'ates (18SJ+)58; Baill., Dict.Bot. 2(1886)+6Bt Hobein,

Bot.Jb. tO(1888)53 r71,7J; F.Ifue11., Sec.Syst.Cens.l,ustral.Pl-.

1(1889)5; Pcx, pflzfh. 3,2(1889)96,l:O3,tO4; t.M.Bai1., Cat.

PI, Queensl. OAgO)lg; Moore & Betche, Hanc-lb.F1.N.S"ilales (tB%)

It ficle Baillon (1886) anc-l Pex (rgeg).

:i::rr ¡gT'vrcþg¡s RChb ., Nonencl. (Herb.buch) (lB41) !6 = Dorycheile Rchb.,

1,c. (Orchid-aceae). Do¡fpþgla. Rchb. is not va.ì-idly published

as it was not acceptec-L by the author (t.C.e "N" 1966, art.J4).
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It+,I5; perk. , Bot .Jb, 25(IB9B)552. SoferecLer, Syst.Ane"t.Di<ot "

(f899) itranst. Boocr-le, Fritsch, & Scott 2(L9oB)699,7oI1; F'lu'

Bail", Queenst"tr'l. h(1901)fZeert295; Perk. & Gilg, Pfl,z]". 4(1901)

2r\rBtLIrl.+r|gi Deane, Rec.Geol.Surv.Vict . t(:r9OZ)26; l'{aic1en,

For.Fl.N.S.ie.le s t(i9q)p.; Petrie, Proc. Li'n.Soc.N.S.ltales

37 (I9L2)rJ9 rJl+6,1-51 et seq.! F"lf"Bai1., Compr.Cat'Queensl'P1'

(tltl)lrJ:g; Iilaicr.en & Betche, Cens-N'S.';¡al-es Pf ' (r9f6)80; Perk',

Gattung.Monj¡'i. çtlz5)S,619,IO,IJ,16r52i lvlcLuckie & Petrie, FT'oc'

Linn.Soc.N"S.1lales 52(f927)l_75 rIB4; trbancis, Austral.R¡.in-For.

Trees (tgZg)94r95; ifelch, J.p1.oc.Roy.Soc"N.S.l;Jnles 62(f929)162 et

seg.; lemée, Dict.gen.phan, Z(tglO)lZ6; r'lillis, Dict'FI'Pf '

Ferns eù.6,(tglt)zzl; Ga.rra'tt, Trop.iiooc-is 39e%+)l-! et seq";

Berry, Bot,Gaz . 96(f%5) f.lrn.18; Berry, Geol'Soc'Amer'spec"

pap. P(1938) f .Zrn.I}i Lemée, Dict.gen.phan. 7Q%9)zlS;

Metcalfe & Chalk, Anat.Dicot. z(tgOo)1t|9 et seQri Money,

Bailey, & Swamy, J,Arn..Lrbot. 3I(;-195OD81 et seq., text-f '16;

trbancis, .rlustr¡.1.Raj¡r-For.'lrees ec1.2 r(fg¡f )fOg, 110; Croizat, Man.

Phytogeogr. (tgSz)zgt, f .Jrn,l]}l Stern, Arner.J.Bot, l.z(t-gSE)gl+'

881; Anc-Lerson, Trees N.S.Tales ec1--3:QgSe)fig; Bick, Clezy, &

Cror,r, Austral.J.Chem, 9Q956)fff; Baur, Austraf.J.Bot. SQSSI)ZOf

et seq. i l,.S .Sr,rith, P:roc'Roy.Soc.Queensl. 69Q958)t+Br)$t

Croizat, Principia Bota'nica U(f96O)llgr f.1/1-l+C P.P.i Müller-

Stoll & Iitäd.e1, Trans.Geol.Soc.S.Africa 6SQg6Z) t.6; Burbiclge,

Dict.Austral.pf .Gen. (tt6l)fO4; Evans in Bea<L1e, Evans, & Carolin,
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IlÂ¡nd.b" Vasc.Pf. Sycl,ney & Blue Mts. (tl6t)tlO; Buchheim in

MeÌchior, Sy11ab .Pflzfn. eC.12, 2(f96+)122t Gooc-L, Geogr.Fl.Pl.
rrr,rr2,

ec1-,J,Og6+)tn; Hutchinson, Gen.FI.Pl . r(I9A)122, Rüffle, Geol.

Jahrg . I(f96Ð$t Airy Sharv, ilillis Dict.Fl.Pl'Ferns ed.7r Qgee)

377; Ehrenclorfer, Krencll, Habeler, & Sauer, Taxon L7Q968B\2,

3+3.

T\TE SPECIES: Dorvphora sassafras EnrLl-. , only species,

llor,rencl. (Herb.buch) (rg¡r)6g lnom,nov. prI,esg_o_sê Rchb.,

EnC,l. ]; ic-[

icl,, suppI.

lp2 pro sym

2+.

o Dorvohora

., synon.red-uct. 40; Enc-!.f., Gen.P1. suptrtl-. Z,(tSlZ.Bf;

+,2(rù;7 18)56; [mr., .frrch.Mus.Èist.Nat.Par. g(ra¡¡)

, DoryplLo-{o.e EndJ. ]; F.Mtuell-., Pl-.Colon.Vj-ct. 1(1860)

Doratonhora Le¡n.ín Orb i1ny, Dict.hist.n¿t. ¡(re+¡)119 fn.v.] [i"
e:nrore pro LqIJDhere Encll,?]; [-naitt., Dict.Bot. 2(rBB6)t+66 pro

syn. 
-D- 

qtapþ9reg- EncÌI. ].

Atherosuerrna auct. inon Iabi1l.]: Hook.f,, Fl.Tasn. f(f955)11 p.p,;

Hook.f., Handb.N.Zeal.Fl. f(f864)Z4O p.p.

ÐephggIE_ffL,auctt. fnon Benth. ]: F.M,Bail., Queensl.',fooc.s (fgø)ø+

p.p.r (I-ggA)g¡ p.p.; F.l,{uell-., Sec.Syst,Cens.Âustral.Pl. 1(1889)

5 p.p.; Pax, Pflzfhr. 3r2(IBB9)to3 p.p.?; F.li(.Beil., Cat.P1.

Queensl. (tAW)n p.p.i F,l'il.Bai1., Queens1.Fl. 4(1901)U88,I295

p.p.i Perk., Pflzr, 49(fgff)44 p.p.; F.[i,Bai]-., Compr.Cat.

Queensl.P1. (tgtl)4lO p.p.; llaiclen, For,Fl.N.S.'i,;'ale s ZQgzt)168



3+o

et seq" p.p.; Donin, Bibl-.Bot. BlrZ(tgZù614 p,p.; Perk.,

Gattung.Monj¡r. çWZf)n p.p. i -,:elch, J.koc"Roy,Soc.l\.S.ria.les

62(1929)362 et seq. p.p.; Lenée, Dict.gen,phan. z(Jglo)Sol p.p.?;

"rillis, Dj-ct.Fl.Pf.Ferns ec',.6 r(tgl:-)ZOe p.p.? i Croízet, I[an.

Phytogeogr. (tgSz)z8;-, f .5,n.r7 p.p.?i Bick, crezy, & vernengo,

J.Chem.Soc, n.!!o(f96o)+928 p.p.; Hutchinson, Gen.Fl.Pl. 1(1964)

120 p.p.; Airy Shali, 
",'i11i.s 

Dict.F1.Pl.Ferns s¡1.. 7r (1966)ilo p,p.

t$-lr-qgpgggtst:=Þ -ti"Cunn.ex Tul., .Irch.l.{us'His-b.Na.t.Pa.r. 8(1855)l.ZZ,

non.nuc-I. pro At!,9l:o-9-tr¡-eIgli! p.p. pro syn. lgyPþ-o-qqq Encì-l-' 

- 

not

valid-ly published. as not acceptec-L by the author¡ I"C.B .N. 1966,

art. Jla] .

Fígr;ros IF-G, 17, I8, 1I, 32, 37A, t6L,

Tall- bisexual trees, lvith slencÌer, compactl$ cylincr.ricaf crovrns; bark,

wood., ancl- leaves strongþ, slveetly aroi:tr-tic; seconclary 4fler¡ vesseJs

pre<l,on:inantl¡. solitarTr ra.rely up to 5% an racLial::rultiples of 2-J, ct-'-

(+o-)¡o-25(-85) per sq. trü1, (r.l-)r.5-L.7G2.0) mn lons x (¡o-)eo-Ao

(-f¡O) ¡L inner tangential cliar¡eter, the perforatJ-on pla"tes anc-L vessel-ray

pittilg exclusively scalariforrn or occasional-þ replacecl by pittet areastr;

fibres relativety thin-wa11ec-1, (t,9-)2.3-2.+(-2.6) 'n long x (ZO-)ZS-5

(-¡O) þ outer ta.ngentj-a.1 d.iameter, + exclusively fibre tracheicls rvj-th

clistínctIy borclerecL pits; nultiseriate rays (O.Z-)O.L-O.B(-1.J) rilr high

* Recorc-lecr. by Garratt (1914), lut not observecl in speci¡ens examínec'. in

the present stttdy.
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x (2-D-5(-Z)* ceIls urid.e, a"cicuLar crystals anc-L nnrginal oi1 cells

absent or rare**; prinary cortex sclerosetÌ, without large intercol-

lular air spaceslFr!'t, uftj¡¡a,te branchl-et stems col.lpressec-l rounc]-ecl

tetragonous, gla.brous or very sparsely strigillose; petioles shallolvly

to cÌeeply sulcate; leaf bfacles large nicrol:k5rJ-lous to notophyllous,

',lith margins cleeply crenate(-serrate) to un,Ìul-ete or subentire, mic-lribs

sulc¡,te on upper face, l-J-layerec, ts4poilernis on upper face ¡:)i"F*, oil

ceLls confj-necl to nesopþ11'l!F:¡:s* c

fnflorescence buds + broad-ly conpressed-, sti-pitate before expansion;

nature inflol.esoences (fal-se) siraple c"ichasia; accessory ax1llary

flowers absent; bracts 1ar5e, clirnorphic, the bracts of the flrst

ped.uncle nod-e (outer bracts) aeeply navicular to c¡rrlbiforrn, herbaceous,

G)f-A(-10) mn 1on6 x 2-5 rm broac-¡, + enclosing all mature floi'¡er buils,

caducous + at anthesis, the bracts of the seconcL pecluncle node (irurer

bracts) eniptic to oblanceate-obovate, + tepaloicl, ¡-B(-fO) mn long x

l-J mr.r broacl, suþtend.ing terninal- flower, cacLucous + lvith outer bracts;

bracteoles absent.

* Garratt (tl:+) record-s rays up to B cells r,-¡id-e.

'F,i. Oi1 ceIls observecl as occasional in occurrence by Garratt (tgT),

but not coirfiÍ¡e,L by the present stucþ.

:i:** Hobein (feAe), Solerec-Ler (f899), Metcalfe anc'l Chalk (fg5O).

*;F*t. Hobein (fae8), Solerecler (f8gg), I\[cluckie anil Petrie çtlZl),

Money et al. L95O.

/¡*¡((¿tìï HobeÌn (1888), solerecl-er (1899).
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Flo¡,vers bisenral; perianth rotatiform, obscurely trinerous or

d.i¡¿erous, conprisi"s (¡-)+ or 6(-B) lanceate, acutc, penninervec-l- tepals,

(+)S-tl (-tg) nm long x (tå-)zL-+Gl) mn broacì.rin + 2l'rhorls; androeciurn

J-l¡-seriate, the outer rvhorf/d conprising (+-) ¡ or 6, exceptiona"lly rirore

starirens, 5-rc(-lJ) nn lons xi-Z!(-2f,) nm broad t å - | nm thick, with

l-anceate to ovate-C,eltate planate staminal glancr.s, and- flexuously

aristate latrorsely- stightly introrsely- d.ehiscing a.irthers, the inner

,;,rhorls unequal, the outer comprisi¡g 3-6(-8) stanen-ljke staminod.es,

(ZL)lL-l (-8) nri" longr rvith reducecì-rrarely vestigial starninaf glands, the

in¡rer J-2 whorl s of J-L2(-f+) style-Iike stamjrtoc-les, (Í-)f-Z(-ZL) tt*

long; po1lon grains ellipsoicJ-a}, rarely subspheroid-aI, oblate to sub-

oblate, T8 Q5)2642(4ùlLx ron6. Lt. (zl-)lo-4)rGt6)o*k, the

colpi transversales of + regular length, 20-52 rll.Ior:g, one frequently

rather longer ancr, broacLer than the other, the interstitj-al equatoriaf

ctepressions rather short but cì.istinct, the Srain r¡a1fs tf] -lf+-É(-2)/t

thick, the sr:rface sculpture v'¡ith funina + regularly circular j¡ outline,

tG])rtt-in cì.iarneter; gynoeciun of 6-I2(-J-!) carpels, the styles lateral,

hispíd., the stigmatic colu¡rn stellately branchec-l, vet5r rarely entirely

t Sanpson (7967) correctly points out that the 6 sta¡.rens of -D.- 
qqggg!{gå,

1ike the tepa"ls, are in tr,yo whorls of J each, these tv'¡o whorls are

mccroscopically obscure, more of ontogenetic interest, anc-l a"re not

àescribecl j-n d-etaíl here.

*ì'Erd.tnan (WfZ) gives the lon6est 6rain axi-s of D'-s-tÊ-gêfraÞ as jOl¿¿.
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connatei ovule eI1ipsoid., obtuse at chalazal enù, ana,tropous on ba"ss'l

placenta.

FruitÍ:lg h¡rpa.nthiur:r urceolate, rarefy 3 cylinc-lrical, (lO-)tl'ZIGZS)

mir long x (3-)5-B(-fO) rnm thick, 4-6-ribbed frorn tepal ùecurrences,

sparseþ anil l r.mifornly strigillose, c'-ehiscjlS ,3 i:.regularly into

Z(-+) equal or subequ¿l valves; perianth anc', and.roeciun early ca.d'ucous'l';

nutfets atta.chec-l superficially to hypa.nthiura rvaI1, the bod.ies ovoiC- to

ellipsoid., glabrous, the styles sub-basal, filiforr'r, silþ hi.::sute.

/rilclitj-onal Ch¡rracters Coi,u¡lon to Infrageneric Taxa

Average tree height range 2o-Jo a; bole often coppicilg; crol'¡n

branches + horizontal, usually short anc-L cfose; branchl-et stems +

closely branchec'L, the ultj¡late 2-J jlternoc'l-es + sniooth, often striately

lrri¡ùclecr- and. pustulecl below, clrying greyish brov'rnish, glabrescent,

usually very sorc-licl lihite to tawny brol-'nnish strigillose, vrith hai-rs

oftan crrerlsest about noc-Les anc'-/or ster,r faces aclja.cent to the petJ-ole

clecurrences, the brc¿rchlet noclgs broac-Lened., often slightJ-y slrollen;

vegetative bucLs narrowly conicaf or obcorcLiforrn, varj-ably compressed-,

the envelopirrg pair of bract-ljke leaves ilensely of'f-i,¡hite to pale Srey-

green or d.Írty golc-Len brolrrn strigose, lvith + erect g,labrous rnucronate

apices, erçancì-ing when bucls 7-9 ntn 1on3; petioles shallorrly to cleeply

impressed- on upper face, rLrying clark olive-grey to bl-ackish brown,

rarely pale brol.rn; leaf blacles wj-th upper face snooth, often faiutly

'F Innernost style-like stani¡rocles varia.bly persistent.
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Lined. vuith prominufous nerves, rarely vein reticulurn, niclribs shallovrly

to rì.eepIy iraprcssed- on upper face, conspicuously prominent on lovuer,

generally 61abrous, vrith usually a few short sorrlid- r'',-hitish to stramine-

ous stri¿1ose haj-rs tolrard-s the base of the nicLrib on the lov¡er face,

particularly on younger l-eaves; anticlinal lval-Is in leaf blad.e epiclermal

cells und.ulatetá, or straightlt*; berrk, lvooc'1, and stens strongly anc'ì'

sweetly aromatic with the oclour of safrol, the leaves equally aromatic

but with a nore citronel-l-a-ljke oclour, the ocLor:r lveaker in sapli:tgs and

shaclec-l branchlets, a.ncì. persistent, rarely completely evanoscent in all

parts lvhen d.riei[,

f-nflorescence buc'l-s sllghtþb to broactly compresseù, obcord-iform,
when

initialty subsessile anC- coreplanate with ster'y'I'Z mm 1or¡g, the envef oping

pair of bracts ovate to Janceate, c¡rmbi-forn to navicular, spa"rsely sorclicl

pale grey to tai'rr¡y strigillosoo ultimateþ (¡-)¡-g(-10) mm long, with

erect apices; bucls suhsequently elongating through the cleveloprnent of a

broacr.ly compressecL stipe (- b"se internocLe of ped-uncle of nature

inflorescence) up to (Z-)+-g(-ff) mm loqg belol¡ the bracts r'Ihich enclose

the ultjmate inflorescence parts untiL the fl-ov¡er buc'Ls are al-llost mature

or reacly to burst; mature inflorescences cì-ecurvecl, generally strigillose,

borne at ultj¡rate 1-t¡(-6) leaf noc'les among leaves; pecì.unc1es essentialJ-y

2-nocled. ,the base internod.e well-cleveloped-, broacì-ly conpressecl, the f jrst

*onobein (1BBB), solerecler (re99).

'i'{'l\{oney et a1, (rg¡o), by infeÈence.
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no¿e beering solitary opposite flowers, the ilistal internoc-le + suppressecl'

or slenc-Lerly tetragonous, bearing a soJ-ita"ry ternj-na"J flowerI'lhich opens

first; outer pair of bracts clryin¿; thinly li3neous, c-La.rk brown to

blackish, sparsel¡r sorclic-l pale grey to tarvrSr strigillose abaxially,

often more cLensely en,i finely silkier strigose acÌaxially; iirner pair

of brac-bs r.¡ith obscurely nucronâte a.cute api-ces, ancì. sli¡;htly incurving

margins; pelricels not or ha"rfly e4panJecì. r-':rler hypanthiu:r; mature

fl-oluer buc-ì.s usually attenuately ovoiil acute, the outer tepals imbricate,

partly or almost entirely enclosing inner tepals.

Open flolrers large; kS4panthium poculiforn, d.ensely strigillose, the

ri¡ flat to sloping slightly upwarcls, glaJrrous tovuarùs outer rriargin,

hispic-Lulous on inner margin aìrìong starni-norles; perianth white, the tepals

petaloicl, l,¡i-bh entire, rareJy eroc-lecl or unc'Lule.te nargins, conspicuously

nervec-L lvith lateral nerves anc'l. vein reticufuxi, C.ensely Srey-lrhite or

sorcl-ic1 pale grey-green strigillose abaxially rrith hairs longer anc-L

clenser along miclnerve, more sparsely auc-l unifonrly strigillose acì-axially;

and.roeciur,r white, lvli;h yellolvish crearn a,nther valves, i-nner staminod-e

vuhorls sometj¡¡es appcaring ilisposcc-L in a cfose spiral, with occasiona]-

merrrbers transitional i-n form betr,¡een outer st¿i¡nen-li]ce sta¡rinocl-es anc-L

inner styl-e-like staminod-es; ste"mens erect, the filaments broa"d.Iy

clorsiventrally compressecl-, gle"brous or strigil1ose abaxially, the

staminal 61atrcr.s broa.c'rly sessile along the margi¡rs of the fila¡nent tovuard-s

lts base anc-[ conpressed. ín the sa"rne plane, the anthers glabrous, r'tith

ci¡cular valves and infrequently partly abortecl poI1en sacsi starflen-Uke
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staminod-es erect, dlorsiventrally conlpressecÌ at the base, with paireil

subsessile gland-s on the nargins, rarely r'rith partly c'evelopec pollen

sacs; s[r.le-IiJre stamj-noc]-es vrith recurving, caudate-subu1a"te, gla.brous

apices, ancl erect, thickenecl afmost ventricose, clensely brolvnish stramin-

eous hispic-l-strigose bases, usuer.11y eglancl-ular; rynoecium with stigmatic

co}:¡rn exsertec', beyoncl ancì- slightþ overhangi:1.6 inner staminoc-Les'

Ripe infructescences borne at ultirrlate 1-4(-B) leaf nocLes among, rarely

belovr lea"ves on branchlets, unevenly ancl spersely fine pubescent, some-

times entÍrely glabrescent; ped.icels of the saure thickness and. forn as

in inflorescence, not e4panc-Lecl uncler fruiting lSrpanthia, slightly more

sparsel-y haj¡ec1 then in inflorescence, those of lateral hy¡ranthia usually

longer than those of terminal hypanthia; fruiting þpanthium contractecl

into a" ribbecl ,.eca ] - Çf-n x ler¡gth of l.lypanthium, lignified r¡ith wal1s

å4(-l) mm thick, in clehiscence r,'¡ith (r-)Z-+(-6) incipient fissures

d.eveloping between the neck ribs f?om the rim, of which ortly 2 opposite,

rarely 1, 3, or l¡ extend. toruarcls the base; hypanthiurn rim of the same

form as in fl-ov¡er¡ glabrescent ancl scarecL, the inner nargin fihely

hispicÌ, irregular, vri-th irurermost styte-hke staminocles and- sometines

broken bases of stanen-like starninod.es variably persistent, rarely com-

pletely cacì.ucous; hypanthiurn chamber round.ed- at the base, d.ensely sord.id-

or golclen brol^¡-n silJcy hirsute, shorter paler hispicl-hirsute on neck

towarcls ri:n; nutlets attached. to sid.es ancl base of h¡rpanthium charnber,

the bod-ies clorsiventrally fl-attenec-L l¡hen infertile, pale to C-ark or greyi-sh

brolvn, the styles attachec-ì- to ad-axial- face of nutlet, unexpanclecì. a"nc'L
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easily broken at the bcse fron nutl-et boc'l¡ uniformly silþ hirsute with

straight hairs, the hairs grad-ual1y shorter to-u¡arC.s the sord-id- off-l¡hite

to pale grey-green hispicÌulous, infrequently ultirnately glabrous apex;

enclosperm strongly aronatic l¡ith a, saflol-l-jke od,our,

The nane Dorvnhora is forried. frorn Eopu , a spear, an<i- <popo6 , carrying

or bearir43, probably in all-usion to the fleruosely aristate stamens and

outer staminocles (Tul-asne IBJi, C.ilfueller \857, F.}l.Bailey lBBr, l-901-,

Perkins an.J Gilg l-901, Maicten I?O3, Fbancis 1929, f95f).

Specics, Geogra"phic Distribution, anci Ecolo6y

The genus Ðq_ryphp_f+ comprises two species in coastal- ea"stern .Austra1ia",

one in north-east Queenslancl, anc-L the other in south-east Queenslancr, ancl

ea.stern irlel¡ South -,'.ales, beti¡een 160 ancr. JJoS (naps 2, 9).

The specíes occur in prir.rary cool subtropical anù/or subrnontane raii:-

forests between sea-1eve1 ancì. 1!00 n altiturle, and enter temperate rain-

forests up to 1100 m in the southern region, In northern anc-' centr:af

regions_the.y a^re rÌ frequent though inconspicuous element of floristica,lly

rich rainforests, while in southern areas, one species becol,res a co-c-Loninant

wi-th Ceratopetelum apetalurrr south of about JOo-JtoS, ancl ultirnately a

single d.ominant efement of the rainforest south of about 33-3+osralong the

sea boarc-L of Nelv ffouth -,nles.

Germinp.tion of seed-s occurs freely in the leaf li-tter ancl soil of the

forest floor (personal observations of both species, ancl seecì.li.ngs anrJ.

sapl ings collectecr. of D. sa.ssafras: SchockLe 3476 , 3+91). Regeneration

by coppicing i-s of frequent occr-lrrencei suckering has not been rec.rrc-Led."
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Flor,leringisstrictlyseasonal,occurringataboutthesametj¡refor

both speciesrfrom micl or lete Mey until late r'iugust or early Septenrber

over the austral lvinter and- early spring, notv¡ithstanc-lin6 that one species

is confj-ne<l- to tropical latitud-es under relatively sli€;ht seasonel fluc-

tuations in cu¡rate, whi-le the other occuf.s in more tenperate latitud-es

r,,ith more ma.rked. cli¡la.-bic vari,ation. Fruitiirg hypl.nthi¿r matr're and-

d-ehisce betrveen late spring ancl early autunn (Septenber-May). InfJor-

escence bud-s for the fol-lol,iing season usurlly appear before the maturation

of the fruitíng hypanthia in the southern species (

usually after " in the tropical-latitud'e species

The flowering anc.. fruiting perioiì- of the latter is apparently rnuch shorter

(about five monttrs) than that of the former (about seven months)'

Notes of Generic Characters

Dor¡/.i:hora is cListinct among thc gencra of the 1,0-ureli-eae i-n its

seconclary >qr1em in r¡hich large murtiscriate rays (z-)l-S(-7) cerrs wide

are associatec-l .t¡ith a grouncl mass of + excfusiveì-y fibre tr¡"cheicls with

large and. very frequent bord-ered- pits, anc-L in its essentia]ly three-

florverecl inflorescence, the flot,¿er bud.s of l¡hich arc enclosecl in a pair

of large c¡rr.rbiform or fleeply navicular bracts and' lack bracteoles or their

honologu-es, its large perurinervecÌ tepals ancl- ffexuosely ¡'ristate androe-

cium pcrts, its relatively high frequency of antlroeciqb parts transitional

in forrn between tepal, stamen,a.ncì. staminoc-le, its lanceate-c'leltate stamj-nal

glancls tha.t ere oompresseC- j-n the sa"ne plane as the fi-larnent, its carpels

with glabrous boclies a¡rd. s.1en¿.er Jateral styles, íts stellately branchecL

D. sassafras

aromatica

) , and
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stignatic coluillns, ancl- its rj-bbecl fruiting hypanthia" Further a.spects

of these norphological features are consid-ered- belolr.

It is apparent, fron a comparison of inflollescence structuresin the

fa"raily (chapter IV.6), that the infloïescence of D*ryæbo¡g- is a three-

flolverec'i t'cl-ichasiuml? through red-uctiou of ¡" more elaborate irrflorescence

of the t¡pe founc-L in Dryad.od.al:hne anc',. Lar.¡refia. The homologies anc-l

d.i-fferences in the inflorescence bucLs and- bracts at the base (= first)

ped-unc1e nocles betv¡een D__olyphgr.i, an'. þ¿!ur¿}g¡4jlÊ, D_rt¡.i!4_o-Ê_¿æ.þne-, -!419:e-1-!-3,

and- Nemu-aron have been c'Liscussec'l- in cha,pter TV"J16,

Othcr inc-ì.ications of inflorescence rec-luction are to be founcl in

d.ifferences in i¡fl-orescence structure between the two species of Þglþ_q_qg.

(r,1 n,G). fnD anom¡.tica the prirnary pec'luncle has two cListinct

internoc-Les (f .9 3rJ), At its ternninaf noc-le it bea"rs a solitary florver

which is flanked- not by a pair of flolvers fborrr the sa¡ne nod.e to form a

simple c-Lichasium as is usua] in the family, but by opposite solitary

florvers fbor:r the subterminal nocle. Though the rlistal internocìe may

resemble the peC-icels in its slencl,erness anil pubescence, eviclence that it

is none-the-less part of the pri:eary reùuncle j-s provic-led by a second- paJ-r

of large -cÌensely haj-:*etl braots at its terrninal nocle, by its tetragonous

forn, anc-l by the occasional- development of solitary aborteù flolver bucls

in the axí]s of the seconc1 bracts,

In !o!lypllo_r_qj_åq_s_s-q!!'aq, the d.istel internoc-Le of the prir,rary ped.uncle

is al-most ronpleteþsuppressed., as inc-Li-catec-!- by the second. pair of bracts

which are r"ttached. more-or-l-ess at the too of the subterr,rinaf nod.ercon'bigu-
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ous with the base pair of bracts. It neecls to be emphasised' thatt

d-espite superfíoia1 appoaranoe sr particularly in -0"-s-qsigfr:eÉ., the

i¡florescence of Do¡rypho_ta is a fafse simple d.ichasium j¡r which the

solitary teruinal anrl- two flarncing flowers arise fronl d'ifferent nocles'

The regrrlarly hexamerous flolirer of @ is unique ìrt

the farnily. Its d.erivation may be envisaged- through the red'uction of

parts in a tetrâJnerous ffolrer r'vith biseriate perianth and stamens as

ilescribed. i:e chapter IV.IO. .An i¡terrned'i'ate stage i¡ its developrnent

may be ropresented- by the flov¡er of -D_La'ro-4até94, I'rhioh comprises a

basically but not regularly l¡-partite perianth with sometimes 3, 5, or

6 tepals, emd ¿un and¡oecium vl'ith usuaLly 5 but occasionally )¡ or 6 stamens

(see follorrilg sectj-on).

TransitionaL structures betvreen tepals, stamens, and- stanj¡ocles are

rather frecluent in flol¡ers of the genus. Examples are stanens with

either tepal-15ke expansions to their filaments and apices, or aborted-

po11en sacs an¿ reclucecl staminal glanrls. Staminocles iltermed-iate i¡

forrn, pubescence, and. vestigial glands betl¡een stamen-like and- style-like

sta¡ri-nod.es also occur, These transítional structures &ppear to i¡rd'icate

an unstable or inperfectly settled- floral pt5rllotaxis (see follolring

section).

Laterally attached. sty3-es are peculiar to the genus. Irn carpels in

the unopenod. flolvors, the styles are sub-ternj:ral in position on the

ad.axial face of the carpel bo{¡r. As the florver matures and. the young
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fYuiting hypanthiunì conulences to en1¡rge, the apex of the car;oe1 body

elongates so that the style becomes attached relatively furbher ancÌ

further dovm the siC-e of the nutfe-t until, at nutl-et maturi-ty, it is
{øc; t' L ¿'t i'1

sub-ba.saf . This cì-evelopment may be either concerned. luith sher4e*íng

the pnth of the pollen tube to the micropyle of the basa"l- a"natropous

ovu1e, or resul-t fron a c-lissociation of tissues in response to rìoclifica-

tions of pat-i:erne of vascularisation of the tlrpe occurrir¡g ín other gellera

of the fr.nrily (l.loney ct ¡.I. f95O). Carpel vasculari-sation i" Lgy:þgfg.

ha"s not been stucliecl In Á.therosÞerna and- !g14lq!þ (ivtoney et a1. 1.c.,

Sarnpson fg67), the style is vasculariserl, by an abaxial stranc-!-, ancl this

may be the usual- cond.iti-on in the farnily. Beoause the style it Ðgypþ-qg-q

becomes d.issocia"tecl fron the ¡.c-l-axíal fa"ce of the ovuLiferous section of the

carpel, rnarkecl moil-ification of this system Ina"y be expectec'l .

The ribs on the fruiting þpanthia are alignecl r¡ith the scars of the

fa1len tepals on the hypr.nthiun rim luhich, i-n the case of D aromatica

are someti¡res a tittle belorr the rii:r proper on the ou-tcr h¡>enthiura v¡all"

The three obsclue ribs on the floral hypanthirxt of D:_-Ë_Ls-s_Qfr¡.s-, ilecurrent

frorir the outer three tepals¡ DaJ/ l¡el1 inc-Licate that the entj-re hypanthiur,r,

not just the neck of the fruitíng hypanthiwr, is cì-erivcc-l fror,r floral- parts

rather than ¡"xial- tissue.

/uffini-ties

Since its d-escription, en.L even before (cf. R.Brov¡n 1814), Dorvnhora

has been recognisec-L as a genus d.istinct fron elÌ others in the fc.rrrì-ly,

except by J.D"Hooker (t955, fB6+) r¡ho uniteù al-l genera knor,vn in the family
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at the tine unc',er the one genus, 4!þS_{-qÞp_g_I!,9, Ð_orylþ_q_f_q is es d-istinct

from AtherosÞeraa os any ner.ìber of the tribe Le,rurefie¡"e , notwithsta"nd.ing

that the tlro genera have been associatec-l for the reosons d.escribed. in

chapter VfTI and. evaluatecl- in chapter IX. It also st¡.nris apart frona

other genera of the Laurelie¡"e ancl is only relaterL to then through

!_fy-qçlq_cþp_lfæ, in the vray discusseil in chapter X.

Chemistry

Despite thej¡ cLose raorphologícaf sii:rilarities, tì:e tr¡o species of

Dorvphora have remarkab Iy d-ifferent al-kal-oicl-s. Those of D. aromatica

are of the bisbenzylisoquinoline type, ancl the tvro nejor all<aloid.s

present, claphnoline and. a"ronofine, a,:re founcl- also in species of !sp!IIeE!-L_q.q"

Those of D. sassafras c onprise both bisbenzylisoquj-noline anc-l aporphlne

types. 1r'hi1e none of thern have becn found in either Dormhore. aromatica

or species of DgplEXl+:1r¡1, at least one, li-rioclenine, occurs i* {tÀ"Æql4g
noschaturr ancl the l,{agnoliaceae. It is d.ifficult to assess the signifi-

e.ance of tbese-clifferencesr especially as ncither species has yct been

exaninec-L in great ËLetail vrith ¡loc'ì.ern methocls (n:-ck, pers."onar.).

Intersp ec ific Relationships

the trvo spccies of Pp¡¡æ¡pfa are vicarious, a.nd. resembfe each other

closely ín mos'b features. They cl.iffer essentiiLll-y in the ùegree of

recl-uction of the infl-orescence anc'l- conconitant increase in the size of the

outer fl-or¡er bucl-encfosing bracts, in the structure of the inner bracts,

in flot'ier size ant number of flower pa.rts, and- ín the nu¡rber of ribs per

fruiting Lg4panthiun, as lve1l as by mi¡ror d-ifferences in the shape, texture,
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ar¡d- veruìtion of the leaves, anci surface of the bark" îhe po]len

grains of Ðr_glol*_Lí_cg (f¡¡lancr. tffl) also average sma.ller in cl-imensions

(re. e5)zï-j)"x 1on6. Lt.(zl-)lS-+cfr) tn¡.n those ex¡urined- in D"--¡g¡pe.--

€r3ë, but the d.ífferences, corning from a single collection, cannot be

ooncJusive "

Except perhaps for the nu¡nber of style-ti.l<e inner stami¡oc1es, the

features which d-istinguish the species appeer to be at a less specialisecl

level in the tropical-latitucLe species, D- a¡lolla-tlgg, and- approach more

closely the form of these characters in other Senera of the family'

D. aromatica has , for example, smalfer flowers- Its number of tepals

ancL stamens not only approaches the basic tetramerous er¡angement of

f1ora1 pa.rts but also varies from flol¡cr to flov¡er and- suggests, as

r,rentionecl before, an intermecliate stage in the clevelopment of tlic regulnrþ

hexamerous ffov¡er representec-L by D-,--sjlsqq-Aq.:1" Its proportion of

androeciu¡r parts transition¡"I in forrn between tepals anc-l stamens (and-

starninod.es) furtfrer emphasises the state of flux in the ôifferentiation

of its flov¡er parts, Its infl-orescence is less red.uced., the second- or

cListal nod-e of r¡hich occasiorrelly bears abortecl fateraf flor¡ers flanking

the terminal flot'¡er in a true simple d-ichasium. Its outer (= lower)

inflorescence bractsn moreover, which are only slightly enlarged- to envelop

the flower bud.s, resernble the bracts at the base (- fj-rst) nocl'e bf the

prjma.ry pecluncles iir Dapþ¡iLn-4-Lq, !¡yaè-o-4apryæ-, a.ncl bf¡lqq]l-g much more

closely th¡"n those of D-ory:¡þotg--s-qr:¡-Uk!{;-.

The ra,ther larger, less coriaceous, ancL rnore openly veined. leaves of
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Dr_319_4ljjcg aÞpârently reffect the rcore r.¡niforn environ¡:rent in vrhich the

species grotïs. fts smooth bark r:ray also be vielvec'- as the enil point of a

lrell-l¡arkecl cline Ín the roughness of bark on the trunks of -D--q-asqa-ttqe"

In that specíes, the bark is roughest ¿uecL nost d.eeply ftrrolrecl j¡l southern

forns anù snoother in northern forr:rs "

Exclnd.ocl- Species

D ora austro-oaled- seen., Fl.vitL (t%l)zo6

¡tDor5ryhor" ( ? ) -t\ust::o-Cal-eC-oni-cusir'

The leaves ancl habit of the type of this nane j¡r herb. BM, seen from

photographs ancl several leaves, are unljke those of any living menber of

the Atherospermataceaeþut appear to resenrbfe those of an As"q'rj¡".

D¡.FI,S,McKee (pers.costrit,) shares this opinion. The col-l-ection is sterile.

Key to the 6pecies and. Infraspooific laxa" of Dorfpþ-q€a

1¡." Pecluncles v¡ith 1 i¡¡ternoc'Le; peri-anth of 6 tepals, exceptionally

more or less, (6-)7-15(-rg) mn long; j¡rner style-like staminocLes

(4-)B-fZ(-14), i-n usually tvuo 1rhorls; mature fruiting kS4panthía

6-ribbed.; leaf b1ac.,es iLeeply to shel-lolr1y orenate-seruate, with +

close proninent vej¡r reticufum on folrer face .tc..-....D...o ",.'".. 2

2a. Crov,nr leaf b1eùes Q-)6-9(-:.i) cm long; mature j¡florescences

(È-)z-l cn lons;¡ nratu¡e fbuiting Ì5rpanthia (V:-)I6'zz(-25) nn

long . .... . e ........ 2a. Ð_. Þj\Þ_Þ-afbas Enc'i1.var. sa"ssafras



3il+a

2b. Crovrn J.eaf blades (f-)¡-6(-9) cm long; mature inflonescences

(t"t)tL-z(-zÐ cn long; mature fbuitíng t¡y¡ranthia (tz-)tl-t6

(-19) mm long .... 2b. L'-legÉef:laE- van. q-igrplhLllg Schodde

1b, Ped.uncles vrith 2 j-nternoaes (aistal- jnternode pedícel-like);

perianth of (l-)à(-6) tepa1" (+-)fq(-rO) mm lons; j¡rner style-

l.ike stani¡rod.es 3-6, fu I one whorl; mature firuiting hypanthia

¿¡(-6)-ribbed.; leaf bJ.acles sha]lolly crenate to undulate al¡nost

entire, u¡ith + spere obscure vein reticulum on lovuor face.

L. Dr aMellqq (n.u. Bail.)L.S. S¡nith
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1. Dorrrphora aromatíca (F.M.Boí1. )L,s .smith

D-ç@(F.trl.Bai1.)L,S.Smith,Pnoc.Roy.Soo.Queens1.
6e(1958)t$.

Danhnandra aromatica F.M.Bai1. , s¡mops.Quoensl.F1. suppI.1, (1886)

l+6¡ F.M.Bai1., Queensl,itrood.s (ßAe)øE Banoroft, J,hoc-Roy.

soc,N.g.\'rlales 20(1887)7ot r.M"Bai1., Quoensl.',[ood.s (rAAA)g¡;

Maid.eno Useful Nat.Pl.Austral. (fA8g)l1J-+; F.Muel-l., Soc,Syst.

Cens,Austra1.P1. r(rggg )¡; F.ûi.Bai1. , cat.P1.Queensl. (r99oþ9t

J.F.Baí1., Queensl.¿g.J. ¡(r8gg)+or; F.M.Bai1., Queensl.F1.

¿(rgor)rz)i112)6¡ lPerk. , Prrzr. lig(rg11)44 pro sJm' Daphnan-

drae :repond.ulael ; Petrie, Iboc.Li¡n.Soc.N.S.Tia1e s 37(1:91:2)tSz¡

F.M.Bail., Compr.Cat,Quesnsl.Pl. (tgl-l)+lot f .t,-t5' Maid-en, For.

tr'l.N.S.lTales 7O92L)169 r37I; Jones & Smith, Proc.Roy.Soc.

QueensL. 5579z+)6trr11; Domin, Bibl..Bot. 89,2(r925)674t

perk., Gattung,MonÍn. (lgZS)SOi trbancis, Austral.Rain-For.fboes

(tgzg)zo¡ ï/elch, J,
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il'ood.s nQ%+)A9, Hurst, Poison PI.N.S"'!üales (lgp)tZl
ltDaphnand.ra aromaticli; Bick & \Iha11oy, Ilniv.Queensl.Pap.

rrzï(r9ttß)r, rJ3(t9h1)r, Bick & Todd-, J.chem.soc, (tgts)ztlo;

rfebb, C.S.I.R.Bu11. n.232(I9\ß)fOg; Bick, El-ren, & Todcl, J,Chem.

Soc. (tg+g)zl6l ¡ Ena"ncis, Austral.Raj¡r-For.Trees ocl. zr(t95t)24,

t+ÐI, f .2t,t,i Kulka i¡ Manske & Holmes, Alkaloid.s 4Q954)ZZL;

Bick, Clezy, & Vernengo, J,Chem.Soc. (tg6o)+9zïi Kulka in

Manske, ALkaLoj.d.s 7(1960)\43.

|IIPE: Bancr.oft, Johnstone River, 1885 

- 

holot¡rpe in BRI

(lost?), isot¡rpe jrr MEI-,, NSif .

Daphnand¡a r epa¡rd.u1a auctt. [non n'.lvlue11.]: Perk. , Pfl-zr. 4g(fgff )

lllt p.p. i C .T.',:rlhíte, Contrib,.Arn.4rbor. +(1pfi)52 ,

Figures 1.F, 9, 17, 3I.

Diagnosis

Bark smooth or occasionally striate anrL sparsely pustuled., pale to

mid. grey or pale grey-broi,rn, often tinted. pink; ul-tjmate branchLet stems

often somev¡hat angular tetragonous; crollÍn loaf blad.es elliptic to obovate,

(z-)4-rr(-il¡) cm long x (l"L-)z-$GÐ cm broac-[, v.rj.th shallow1y crenate

to und.ulate or almost enti-re margÍns, and rather inconspicuous, loose,

spare vej¡r reticulun on lowor face.

Matt¡¡e lnflorescence bud.s s1i6'ht1y oomprossecl obcord.iform; pod.tmcl-es

of, natrre i¡florescence 2-nod.ed., the base j¡rternod.e rathor compressed.,
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fÇ -)ftf-t+) urm broad, the d.istal i¡rternod.e pedicel-like, slendorly

tetrasonous, å - if+> cm long " È -Ê - ?f+> mm thick, densely

greyish hispiùulous-strigillose; outer bracts slend.orþ navicufar-

cynbiform , (l-)S-6 mrn long >< + 2 mm broad.; jnner bracts slightly

navicular, + herbaceous, l-4 rm long x l--1{ nm broacl.; matt¡re flolver

¡u¿s (l-) +-6(-7) mm lons 
" 

(l-)1å - zGzÐ mm thick, often slend.erly

clavate lvhen terrni-nal i¡r i¡rfloroscence.

Open flouers wíth perianth oompri-si-ng (l-)+(-6) lroaaly lanceate to

ovate tepals, (+-)S-lGIo) rrun long x (tÈ-)z!-*(-+) orm broad, i¡r 2 + d.e-

cussate lrhorls; androecium J-seriato, comprisi-ng an outer lrhorl of

G-)f(-6) stamens 5'6(-lt) * long >< *t* mm broad., an i¡ner rvhorl- of

J-5 stamen-Ijke stami-norLes 4-7 mm long " + - j- mm broad., arrd. 1 j¡mer-

most rvhorl of J-6 stylo-like staminocles (fr)r-ú(-tÐ mm tons " + - +
run thick¡ grnoecium of 6-8(-10) carpels.

Ripe irrfbuct e scence s rvith p ecrrunc 1e s (*- )f tsf* (- Z*).* f ong, 2-noclocL,

the distal internocle ped-icel--}ike, tetra"gonous; fruiting lSrpanthium

lvith (-6)-ribbecl ireck, the ribs short, sometimes obscure; bod.ies of

ripe nutlets (zt-)l-t*(-E) mm lons x (r-)z(-2j) *" thick, the hairs at

the base of the styles (8-)ro-r5(-re) mm 1ong.

Detailed. Descrj-pti-on

Slenrl-er trees 25+5(-+0) ur high; bol.,e þ-60 om dianreter breast

height, not or slightly buttressod-; crovm, usually short, "" + - if+>
x length of bole. Bark up to 10 run thick lrhon d:ry, outer surface smooth
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or occasionafly strie.te and- sparsely pustulec'r.'ß, variously pale to rnicl

grey or pale grey-brol-rn, often tinted. Þiù, insicle pale pirk-cream to

pale ye11olrigh, d.rying pale bt'oi'unish" r,jood- yellolr-creo'm to pink-crea'm,

d.eepest in heartlvooc-l-, cÌrying Sreyer or broltner off-whi-te, Branchlet

stens ivith ul-ti-rnate 2-5 j-nternocles (å-)l-¡LGÐ om long 
" 

(i-)t#l'iGz)

mm thiclc, compressedl, often somelhat angular tegragonous, d-rying

greyish to rather c-Lark olive-bro"'rn:, someti¡es blackish, glabrescent,

the ufti¡ra.te I-3 internoc-les often very sparsely strigillose; shad-ec].

and sapling branchlets li,ith ultj¡rate 24a ínternodes l-lGgi) cm 1on6 x

:'lrZi mp thick, rnore rounilecrr compressecl. Petioles (+-)¡-g(-11) mm

long x t*-lt-tå(-rå) rrr thick, glabrescent, the yourger leaves verxr

sparsely strigillose. Leaf blacl-es variously elliptic to obova.te,

rarely ovate, (z-)4-rl(-il¡) cn 1o116* x (t[-)2úf;.G*) cm broad., varriously

ouneate or faùhõr obtuso,oÖ the baoe, naæol'lly to + acuminately mucronu-

late obtuse, rarely broad.ly obtuse or rather acute at the apex; mnrgins

shallolrly and. cl-istantly orenate to unclulate or almost entire, obscurely

recurvecì., soneti¡nes alnost planate; texture thinly to quíte coriaceous;

colour d.ull to I glossy rather clark 6reen on upper face, c-lufler anil

paler on 1oûer, in ilry leaves o]-i-.'e(-brov.,rn -)grey on upper face, more

brov,rnísh grc5r on lorver; nervation on lorver face rrith 5-8(-11) prominu-

1ous, someti¡nes prominent main nerves, the vein reticul-r¡n nore finely

prominulous, often rather obscr:re, l-oose ancl spare, rarely cIose,

extending betlueen the nerves tol'¡arc-ls the mid¡ib; generally glabrous;

* Bick anc'.'r¡laalley (rl+8), Francis (l.lSl-), Los"smith (ryf9).
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leaf bl-acÌes on shad.ec-L and- sa.pling branchre¡s (5å-)8-r+(-16) cm 1or¡g x

(Zt-)l-eGll¿) cn broad, with nore cleeply crenate-serrate nargins, more

thinly coriaceous to ohartaceous, nerves anc-l vein retj-culurn more pro-

minent on upper face,

Mature infl-orescence bucls an¿ stipe 1-1{ cm fong, the bucls +

cornpressec-l obcorcliform, 3-5rnrn long >< ! 3 nnt broad.. L4ature inflores-

cences J-flolrerer.l-, exceptionally l-flolverecÌ falso"dlichasi.a, usual]y

oongestecl on ulti¡late branchÌets, lvith 1, often 2 per leaf axil, ca

(:-)t$-z;r(-¡) "" lor€r generally pale grey to sorc-lid- go1ölen grey

strigillose. Ped-uncles 2-noc-[ec-[; base i-nternocÌe peduncle-Iike, (+ -)

å-r(-rå) cm long " 
(î )*(-1å) m broacÌ, broailly, sometimes ansularly

compressecÌ tov¡arc-Ls the apex, d.ryin6 blacl<ish brol-l-rt, very sparsely 6rey-

white to sorcl,id- talvny strigiÌIose; outer bracts lanceate to narrowly

ovate, navicul-ar-c¡rnrbi-forn, wealcly bilaterally compressecr., (l-)S'6 rnt

long x 3 2 mm broad., u-ith mucronate acute apices, and- less prominent

abaxial r,ricl-ribs than in D sassafras abaxial hairs usually d.istributec-l

uniformly, slightly enlargecì- to enclose the erçand.ing inflorescence,

caclucous at or just before ffower opening; d.ista.l internoc-le peclicel-Iike,

+ - If+l cm lons " (+ -)+ - If+l mn thick, slenc.erly tetrasonous,

d.ensely pale greyi-sh, rarely tar,øny hispic-lu1ous-strigil-1ose; inner bracts

narror,vly oblanceate to narroluly e1liptic, slightly navicular , 3-4 tw;t

lor:g x 1-1{ mm broat, vuith a I prorrrinent abaxj-al nic-Lri-b, + herbaceous, +

rrniforrnly cLense greyish to sord-id- pale tavur¡y loose strigose, cacl.ucous

r,vith outer bracts; peclicers (r-)z-+(-7) wr lorrs >< È )+ - lf+> *"
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thick, + terete, rarely marked.ly compressecr., densely sorrLid- grey-white

or prlle greyr rarely tav.rr¡y strigose. I4atr.¡re flower bucls attenua.tely

ovoicl acute to fusiforrn-cfavate r¡hen termiual, attenuately ovoicl acute

r,rhen lateral, (l-)+-6(-7) p lons x (i-)+ ' 2ç2Ð nn thick, clenselv

pale grey stri¿;ose"

Open flor.rers, I{ypa"nthiun (*-)r-r+(-2) t*n }ong x (*-)i-r*(-2) 
'::r

thick, pale grey to rather sorcl-ióL tavrny coarse strigillose; "*t à - â

(-*) *n broacl. perianth comprisin¿ç (t-)+Ge) tepals in 2 +_ d.ecussate

subequal nhorls; tepals broactly lanceate to ovate, (+-)S'lGlO) mm long

x (t!-)Z!-lLGù rm broa"cÌ, rvith attenuately acute to namori¡ly obtuse

apices, coarsely strigillose abaxially, i-rurer tepals usually narrovrer

than the outer. .Androecium J-seriate, stamens (+-)¡(-6) in an outer

r,vhorl, f-e ÇlÐ mni long x *.L+ r.un broad. ,. t + r,rn thick at the pollen
-)

sacs, one occasionally tepal-Iike v¿ith expand-ecl apices; filar,rents

1- r+ mm long ,, (+-É - I rim broad., rarely up to J¡mn thick; staninal

glaircl-s la.nceate- to ovete-ilel-tate, obtuse , Z, - 1 nm long, or ellipsoir1-

cyli-ndrica1, obtuse, $j rar,t 1ong, very rarely abortccl ancr, vestigial;

anthers with flexuoeely aristate a"pices /a-6 r,uT fong, usually slightly

erpanùeC- or compressed towarcl.s the ti-p, anc-l pollen "n., 
(Ç -)Í *t long;

star,ren-Uke stariri-nod-es 3-5 in an inner r,lhorl, flexuosely aristate, 4-7 nr,l

-14-1on6, i - + nu¡ broacì- at the base, glabrous, sonetimes sparsely strigil-

1ose, the glancls cylj-nd.rica1-e]lipsoi-cl to ob1on6;-e11iptic obtuse, + - ?
nn long, harcLly sti-pitate; stylo-fjke staninodes 3-6 in j¡rnerrnost

whorl, (f-)r-r*a(-rå) *r long x + - + mm thick, çglanc-lular, C4rnoeciur,r of
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6-8(-fo) carpels; styles lateral, exsertecl (Ð? - f11-få) nm bevoncl

tgr¡rairthiurn rjm in a slender cylinclrical- cofunm + f wa thick; sti¿;matic

colunn cor:nate a.t the base, stellately branchecl- at the apex, ""1- *

(-r) nln loqg.

Ripe i-nfructescences often appearing congestecì' on branchlets rn¿here

two i¡fþuctescences occur per leaf axi1, (zi)l|-+(-4å) cm long, (z-)l

h¡rpanthia maturÍ-ng per infructescence. Pec-Lunc1-es (aE-)tftrtÇZ\) crt

long x t-tSÇz) mm broad at the base internocl-e, anc- q ú - *(-r) inrn

thick at the cListal internod-e, of the same form and cofour as in

infforescence, more thickly f-ignifiecl, rather Inore sparsely hairec'L to

6labrescent, the clistal j-nternoc-le remc.ining pec-licel-like, tetragonous'

anc-l more c-lensely greyer hispiölulous-Strigillose than the base internod-e;

pedicels (z-)TgG9) Ír 1ong, Fruiting llypanthiurn slend.erly urceolate ,

(to-)t5-Z1GZÐ nrm tors x 3)5-B(-ro) mm thick at the base, rå-¡(-+) m",

thick at the neck, with l¡(-6) obscr:re to prominent short ribs rarely

extenclJ-ng over kSrpanthir¡¿ base fron the neck, rather glossy rtid- green,

d.rf,¡in6 dark grey-brown to blackish, gla.brescent, or very sparsely unevcnly

sorrlic1 grey-r,vhite strigillose, the h¿rj-rs c-l-enser on youn$ ]Srpanthia; rinl

fÇ ;*-t+(-få) mm broad-, the outer pair of tepal scars often up to ! rur

belov¡ the inner, Nutlets elongating in maturing t¡ypanthiunr to naintain

the exsertion of the style apices beyond- the tSrpanthium rj¡ as ín

flor,rer; borl-ies of ripe nutlets ovoid- to ellipsoirl', (Zt-)l-tti(-¡) *n

long x (L-)Z(-ZL) mn thick, entirely 6labrous; sub-basal styles of ripe

nutlers (fO-)f+-rg(-20) mm 1ong, the bas¡.1- haj:rs (8-)lO-r¡(-fe ) nn 1ons,
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mid. to d.ark brotvn.

The epithet aromatica refers to the aronatic fragrance of the bark

ancl leaves (n.Lt.Bailey 1886ar1901)'

Abo:rigina-f names: Cheed-ingnan (Barron river J'F.Bailey 1.899,

F.M.Bailey 1!03-, I9A3, Maic-len f92L).

Vernacul¿rr names: Caj¡ns sassafras (ttø.i.ten I92I)t Grey sassafbas

(.,;etctr L929, trI.a.ncis ir95l), Net sassafras (trtancis 1951), Northern

sassafras (ei* anc]-'ihalley 1!1a8, îebb 19.l+8), Northeïn Srey sassafras

(Francis f95:-), Sassafras (.l.n.Bailey IB99 t ,'ielch f929), Satin wood.

(Fitzalan: ùlEL 3226),

Series of speci:itens examinec'L: 16 col-lections, comprisin6 J wat}rr

inflorescence bucLs, 3 ,¡ti-l-ìn raature flower bucÌs, /¡ l'lith open flolvers, 5

vrith young (unelongatedr.) fruitirrg hypanthia, I vrith neâr or quite mature

(zuffy e1on6atec..) fruiting hypanthia, ancì. 2 of sapling anc-L coppice

branchlets. l4any of the eighteen coffections citecl by L.S.Smith (1958)

rrere unâ.vailable for stufir.

Geographic Distribution (*np 9)

Doryphora aronatj-ca is confinecr. to coasta.l ranges ancl acljaccnt areas

j-n north-east Queenslanc-L, from the Bl-oonfielcl river, Alexanc'lra Bay, and.

Mt,spurgeon-I4t.l,ewis rar\ge south to the Atherton ancr, Evelyn Tableland.s,

ancl Rocki:rgham Bay, 160-18o5:

.{¡rton roac-l, nor-bh of Bloonifield. river; Daintree river; Mossman

river; Churchill creek, ca 12 mifes north of Mt.Molloy; I'therto¡:
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Tab]-eland.;Ga,c-lgarra;ForcstReserveJlO,Gac=Lg¿ìrraiForestReserve

19J+,HerbertonraweiJohnstoneriver;PelmerstonHiE;hvlay;I\tt.Koolnoon

Forest Reserve, 7 miles south of Ravenshoe; Innisfail-; Rockingham Bay'

L.S.Snith (rg¡B) quotes its geographic d.istribution fron the Big

Ta.blelanöL (south of Cooktonn?) in the Cook Dístrict south to Murray

Upper anC. the Kj¡r¡.ma range near Ke'neð.y at IBoJO'S in the North Kennedy

District. The species probably extenc-Ls northwarc-ls along the coast

range at least as far as Nlt' Filnigan'

Ecolog¡r (figure 5Z)

A frequent or occa.sionaf tree of the forest canopy,

occurs in prìmary, less often d'isturbed¡ J subtropical raj-nfore st

betl¡eerr the altituc-|-es of 15-floo n, Its opti-nal occtrrrence is betlveen

600 anc'. lOO r.r s.lir.¡ slightly above that for D-+p-þ-l¡4çE4-L"gq+gqlpnlrith

rvhich it is s¡rurpatric. It has a markec-L preference for shel-terecl- anc-L

shallor,vlyslopingsic-Lesanðheac..sofgullies;itislessfrequenton

aIluviel flats on the margins of streams anclIare on mountain ricì'ges'

It gror,ls on a variety of soil types, includ-ing c]Leep IeC]' soi]-s at ]\[t.

Koolnoon Forest Reserve (Schoaae 12Ú)'

PhenologY

The fev availa"ble rLated. colfections v¡hen correlatecl l'¡ith those cit:l

by ï,.S.Srnith (Uf8) inclica"te that inflorescence bu¿ anc" flower bucl

expansion occur cLuring austral autur,rn months (trnay-June), flowering

d.r:ring 'luj:rter months between late May anc]. septenber, and' fruit rnatura-

tion in spri¡g betr,¡een August ancr Novenrber, or occasionally in Janua'ry

D, aromatica"
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(C.f .i,aite: Mazlinrs creek) and. cven May (Kajewski 1OO5)' I'bancis

(tg1;-) record.s mature fruit in October ancr. Jenuary. Such variation

suggests either that flolvering tj¡nes cliffer between ind'iviÖu¡"1- trees

or that there are tlvo flowering seasons per year. The ]atter possibil-

ity seems to be remote in vícl¿ of the seasonclregularity in flol'¡ering in

D, sassafras anCL other mernbers of the family.

The d.uration of the flovering ancl fruiting periocl-, fron inflorescence

expansion'h to fruiting k¡¡rpanthir¡¡r cì.ehiscence, is usually about five

months, Inflorescence bud.s clo not usually appear j:r the upper leaf

exil-s before the clehj-scence of the fruitíng hypanthia of the previous

season, anc. h¿lve been record-ed only in Kajei'iski 1OO5 (u"y)' anc-l by

L"S"Snj-th (fg¡B) in Snith ancl ',Iebb l+855 (Nover,rber). Trees which bore

young antì- elongating fruiting tSrpanthia d.uring .august in the Herberton

anC' Mt.Lewis 1.an6es, moreoverr were observed- to be l¡ithout fruüìt,

presumably d.ehisced. and- fallen, in October (persorr"',f observations).

Inflas¡,ecific Variation

Differences betrueen the limiteC. nunber of specirnens examinecl are

smal-l ancL d-ifficult to assessr partþ because of the d-iversity of

altitud-es and. habitat bet'r¡een the collectj-on localities anc', partly

because tbe speo¡,noas have been gatherecl from rLifferent positions (on

either etçosec1 or shaclecl branchlets) ott the trees of colfection.

,F Definec'l by the fa11ir6 of the outer flor,¡er bud.-enveloping pod-uncular

bracts.
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Taxonomic Notes and- tlrpifj-cation

Having fruiting naterj-el on1y, F.tr/l.Bailey originaÌIy clescribecl- the

species in the genus D_epþ!p-4!{-q. It r,¡as na.intai¡ecl there by all later

¿uthors, d-espite BaileyIs stateil reserv¡"tions (queensla"ncf iioocls, ]886),

turtil L.S "Smith (fg¡A) transferrec-L it to lS_:yl-lLo]]q on the basis of

characteristics of both its fl-or'¡er anci fruit. It is noter,vorthy that

flor,rering material of the speci-es rtas not avaiLabfe in herbaria until

after L9)+8, the fi¡st collectj-on bein6; that of L"S.Snith anC.. îi"ebb [0['l

(l.s "sn:-tL.- r95B) .

Perkins (fgrf ) treatec'L the species as a sr.rnonJnir of P-.lp-b¡plçlfq

reprurc.Lula.. Domi-n (tgZS) subsec-uently pointec'. out d-ifferences in vege-

tative characters betr¡een the two, anC- in the sane yearr Perkins çWZf)

re-d-istinguishec-l thern" C.T.',i¡leite'" (t933) use of the narne

tep+nqlgl-jì, for Ka.jevrski 1005 results frorn misiclentification"

/r,s pointecÌ out by I'.S.Snith (fg¡g)o D_o:y¡¡]rj4:a..iltoI,lgt:i_cj1 has all the

peculiar characteristics of Dqrypþ_oIe, notdb]y the essentielly

J-flor,rere¿ inflorescences, fIe:mosely aristate staminal apices, l-ater¡"l

styles, encL safrol-ljke od.our in all vegetative parts. The ]attertvro

characters are quite obvious iir fruitír1g specímens. As suoh nateriaf

v¡as avai-lable to early investigators, it is cl-ifficuft to uncl-ersta"ncl hot'¡

they faileci to refer the species to P_q_ly-iritql-",_. Even the rnorphological

features of its seconcl-ary rq¡lem are ah¡ost icr.enti-caL v¡ith those of

!.._pqs-pg{q?-g a"nr1 quite rLj-fferent fbom those in !g"bqì+41q, as is apparent

fborn the photomicrograph of a transverse section of its wooð publishecl. by

Daphnandra
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;el-ch ín L929.

F,l\,l,Bailey (f8ge) d-escribecl Daphnanclra aromatica fbom specÍrnens

collected. by T. Bancroft on the Johnstone river, apparently in the year

18Bf jurl-ó-ing from Bancroftts (f887U)olrn reference to the species. The

t¡rpe collection (trototy¡re) in nnf referrec-L to by L.S,Smith (ffl8) w'as not

available for exarninetion ana! nay be l-ost. 'Ihe only other specirnens

tracec-t that a"re consistent vith the protologue are single sheets in herb"

'tML (3227) anJ. herb. tilSì¡ (67918).

The NSîi' sheet ca.rries fruiting specir,rens agreeing iu cr.ctail- t+ith the

original clescription, a piece of bark, andL the relev¡"nt annota,tionrlHab.

Johnstone Rivertr, The col-fector enc-l clate of collection are not glven"

But there can be little c'Loubt that Bancroft lias the collector because,

first, the sheet is the only one exar,rinecl- bearing the local-ity Johnstone

river, seconr1, the annotation repeats exactly the Local-ity refefence in

the ori6inal- c-lescription, anit thi¡ô, the bark specirnen incfucleC' is likeIy

to be consistent l¡ith Bancroftrs coflecttnÉ p"ootice"

The IVIEL sheet bears speci:lens agreeing in all- c-[etails r¡¡ith the NSìi'

naterial but carries the l-abcl rrNorth Ql-,Tjrber Col-lect.1BB5 Ba.i1eylr in

F, von i\¡luellerrs hanc'l-" h fielcl note on the collection also nentions

bark anù probably refers to a lr-rge piece of bark of this species in

herb, L{El labelled- DaphnancLra reÞandrula by ivlueller. Ás Bailey lvas not

in norti: Queensl-anc'. in the year IBBþ(C.f .',,trite 1!!O), it is nore than

likely th¡"t these spocirnens t¡ere fron the series collectecl by Bancroft

on the Johnstone river subsequently sent to Mueller by Bailey, hence the
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reference to the lotter.

Cheraistry

The essential ancl vola"t ile oi-fs of Dorvohore. aro:tatica have been

investigatecl by Jones ancl F. Snith (tlZ+ a, b). They founr" that both

bark ancl leaves yeilt--Led- ca O,Jfu essentiel- oil-s. Oj-l fron the bark t'uas

cl-a::k ar¡ber in colour ancl, possessinti' the charaoteristic od-our of sass¿-

fras, corirprisec'. 95% safrol- . The lower fra.ction inäicateci a terpene

l¡ith the general characteristics of laevo-rotary piirene" Tota'l oi-l

fron the l-eaves (yie1c1 O.5%) vras light greenish yell-orl' ín colour,

possessec'ì- an a.greei.,ble cinn¡-non-ljlce ocl-oti-r, anc-l a"ppea"rec-L to conl:rise

approxirne.-tely JO-)aOþ sesquiterpene , 20-25% cÌ-phe11anc.,-rine, f}-f5%

cineol, 5-LO"/o rl-pinene, aTxl, i-IOoþ sesquiterpene a1coho1, vrith minor

ald-ehyclic, phenolic, anr,L ester constituetrts'

The alkaloic1-s of this species rrere first examinecr. by Bancroft (1887b),

who cl-ai:nec-L to have isofe"teC- three alkaloicls vrith the sane poisonous

:..,ropertie s as those of Ð-+Ì-h-{rja.I{]f-q- -a-og-tg-lg.
anr,!- D. repaniì-ula.

Subsequent investiga"tions by Bick an,l -,,haffuy (fg[B), attrl- Bick, Er;ven,

ancr. TorLc-l (tg+g), revier,,red- by Kulka i-n lvl¡.nslce (and. Ho]¡res)(tgS+, ]960),

ha.ve revealecl that the tota.l- alkaloicÌ content of ai¡-clriecÌ bark is over

6lo, un ariount compara.ble to that founC, in species of ÞIs¡g!q9. (nan-

croft 1.c., $rnan ì93,+, Bick et a1,, 1.c.), ancì- that at least tt'¡o rnaior

alka.loitS are present, Both are colourlesS, phenolic, anc'. h¡"ve tlvo

cliphenyl ether linkages ancr. high Þositive specífic rotations.

The alkaloicl present i.n 1ar6er quantity, ctaphnoline, has the forr¡uIa"
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CaDHS..O6XIZ þ, possibly alLnJ4O6*h "f. þnan I9I+), conprises two phenolic-

groups, two netho)q¡-groups, anc-!- one nethyli-mino-group, ancl r'relts bett'reen

l9+o-t95oC. It is related to trifoba¡rine of the orgracanthine-berba¡rine

srouÞ- and. occurs also in Ð4¡,lrr-r¡i4-4r¿1 ¡æ-a-t-9-1-a.a Lt

The al-kc.Ioic-L in sllaller quantlt¡r, aronoline, has the formala

C36H3'O6NZ, ancÌ conprises truo rphenolic-groups, tt;o ¡rethoxJr-8roups, anc-L

one nethyli-r.rino-group. It forns colourlessrflatrplate-like crystals

-t¡hiclr rnelt at ll] t*o-il75oC" It has also been recorc-lecl in very small

amounts in Daphnanc-Lra tenuipes but no other species so far investigateci

in the fami-J-y,

One major alkal-oicl has a.pparently not been isolatecl yet (ni-ctc, pers.

cor.lr.r. ).

Uses

The a.l-kal-oicls have potential use ¡"s ilrugs. ¡i]kal-oicl extr¿rcts of the

bark riere founc-L by Bancroft (fggZ) to contaj-n respiratory anc', carcÌiac

poisons si¡irifar in physiological action to thosc of PapÞryUUBl-tep-?n-rl.-t+-1-¡t

(see a"1so F.NI"Baj-l-ey 1!01, Bick and- :,,'hal-fey 1948). No inst¡"nces of thei-r

having poisone,:.L stocl< appears to be knol,zr.

The tiirber, rvl-Lich is souretj-nes nj,fleù, is light in cofour, without

grain, r"nc-l rather soft rvith an average lateral harcLness of 255 kg (:riclch

f929). It resenbfes rtlrine-lroocl'ì, a.nc-. nâ.y serve as a substitute for

ftpine'r in riiarry ci-rcumstances (F.M"Bailey 1886, l-888, 1901, l-9l-3, Maiclen

1889, I92J , J.F.Bailey fB99) " Accorri.ing to iielch (1,". ) ancl Geffa.tt

çtll+), it nay be usec-l- f or the sa,rirc purpo ses as the tinber of Daphneniì¡a

-"fgjg_{ir, *¿ P-gry:.1_qfejg::å{]Lår'1, in trnnecL articles ancl j¡terior ruorlc.
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2" Dor.yphora sassafras EnäI

-D-9]ly¡¿,h-oll-q--qÍ!-s-L?æ= Encll-,, Icon.Gen.Pl. f(fA¡Z)fO, pI"10; Schnizlein,

Icon. 2(LB+9)n.10!, f .IJ-26; l,inc.l., Veg.Kingcl. ecl"3tQA¡S)3oo,

f .2O8; Hook.f ,, FI.Tasn. f (lA¡¡)IIrI2; Tu1., Ârch.l\{us.Hist'Nat'

Pa^:r. 8(tBEù tÊ.+; c. Lluel-l. in i,'alp., .Ann.Bot . tlJgfl)Il),I2Q;

Seen,, Fl.Viti. QAel)zof; vÏoolls, Contrib.Ff.Austral. (1.g6[)

IIL,IJ6; A.DC., Proc1, L6,2(1868)616¡ Bail-I., Hist.Pl-. 1(1869)iI9,

335, t.157-9t Bentharn, Fl./iustral. 5(1870)zgl;'iiool1s,P1,Indig.

irleighbour.Syclney (f eSO)9; FrL,rueJ-I", Syst.Cens../ius ì;ra1.I¡l-. 1(1882)

3; F.l\4.8ai1,, Synops.Queensl.Fl. (fgg¡)UZZ; I'íoore, Cens.Pl"II'S"

ÌIates (ree4)5e; BaíIl., Dict"Bot, 2(rBB6h6B, f .; î'oolrs, vict.

Nat, h(1887)1ok Hobein, Bot"Jb" 10(1888)71; I\{aicì.en, usef\-rl

Nat.Pl.Austral-" (fggg)f6er4fe; ille,i-cl-en, Froc,Llnn.Soc.N,S,1,.a1es

4(1889)to7; F"I{uell., Sec,Syst.Cens./rustral-.Pl" 1(1889)5; Pax,

Pflzf)t. 3rz(t9}9)fo+, r.68 r'-H; r't,I{.8ai1., Cat.Pf .Queensl.

(ßgO)lg; Moore & Betche, I-lanclb.Fl-"¡i.S.',i'ales GAgl)l-S¡ ÎtM.T.l\,[.rt,

Ga¡ù.Ghron. 5,IB(A895)3+, t.6; Ie,uterer, F?oc.Roy.Soc,Queensl.

fr(f8g¡)Zf; Solere<Ler, Syst.Anat.DjÀ,ot. (fgyg) [transl.Bood.le,

trbitsch, & Scott, Z(tgOB)7Ol-l; tilichotson, I'I9OOtr Suppl.Dict.Þarc'[

t(tgoo)lzg |-".v. ]; F,trt.Bail., QueensÌ.Fì., +(tgot)tzgS; Deane,

Proc.Lirin.Soc.Irtr.S.ï¡a1e s 25(I9QI)587, lJt Perk.& Gi1g, Pflzr.

+(fgOf )Zg, f .22 K-M; Deane, R.ec.Geol.Surv.Vict. t(t9oz)26;
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L{airJ-en, For,Fl,Iy.S.llales t(tgq)42., f "7, z(1go6)13l; Dixon, P1.

II.S Jales (tgo6)ll; Illaiden, For.Fl"IT-S..rlales l+(1910)158, pl.;

Guilfoyle, Austra1.P1. (lgrf )r¿*¡ JBL (pI.), 462; Perk. , Pf1zr.

+9(L9lI)+7 t Petrie, I?oc. l,inn.Soc.lI.S..l:al-es 37 (l9tz)V9 ; F.l"{,

Baíl., Compr.Cat.Queensf .Pl. (f91¡)tlg;MaíC.en & Betche, Cens'

N.S .-,,tales Pl. (1916)80; NIaid.en, some Pri¡rcip " conur.Trees N.S" liales

@orest.Hanctb.2) (tg;-.òZOg , pI.7; Baker, Ha¡c-lwood s Jiustra]. lff ff )

312i Penfo1d., J.koc.Roy.Soc.Irl.S. r;al-e s 55(lr92l)270 et scq.;

Brough, McLr,rckie, & Petrie, koc.Linn.Soc.l{.S.'iales +9(J:92+)+75

et seq,; Perk., Gatturlg,tr4onj¡r. (tgZ5)+,52, f ./¡O K-N; Chisholm,

h.oc.Linn.Soc.N.S.r..iale s 50(1925)ZAA.Z96; l,{cluckie & Fetrie, Pl'oc.

Linn.Soc.I'tr.S.,r o.Ies J2(I927)I75, text'¡¡.7 i trbancis, Austral"

Raín-For.Trees (r929)+,2o r23,26r95' f .57 r58¡ ;:ielch, J'Proc.Roy.

Soc.N.S,iïal-es 6z(tgzg)35orîfl+ et seq., f .1¡ Lemée, Dict.gen.

phan, Z(tglO)7Zl; Garratt, îrop.ìrr'ooc-ls 19Q9Jl+)f9 ut seq.i Fraser

& Vickery, Proc , Linn. Soc 
" 
N. S. tTale s 6l(tg18)f 48 ct se Q. ¡ table 1;

Ðavis, Rroc.Liru:.Soc.lI.S.i,rales 66(19¡r)tzrt6 rz3; Hurst, Poison

P1-IT.S.,','-ales (tgt Z)tZZrI23i Bick & ï"¡ìral1ey, Univ.fJueensl.Pap.

J.r2B(I9\6)f, ôe Beuzeville, 1iustra.I'Trees .ílustral.Planting Qln)

IJrOTIJJ; ',iebb, C.S.I"R" 8u11. n.212(I9+B)ffO; Ttrrrill, Cr.¡rtis

3ot.I\,lag i:6t!g+A)t,|Oi Herrry, Pl" rì'lkal-oid.s ecl. 4, (tlt+9)iZO;

Metcalfe & chalk, Anat.Dicùr. 2(l:95o)tllg et seq., 1.275tr^, 2J6A, T;

Money, BaiÌey, & Svran¡r, J./rn,/ìrbor. 3I(I95o)3901392, f .II,29-32t

:N, 43; trþancis, Austral,Rain-For. Trees ed'.2, (tlSl-)j,2t+r28 r3I, +9'
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lII2, f ,DBrDgi Erd-tman, Pol-len Morph.& PLTaxon. (tgSZ)Zlti Burges

& Johnston, J.Ecol. )+(1;955)72 et seq.; And.e:rson, lbees N.S,'!Ta1es

ed,3t (rg¡6)f¿*0 1221¡ Baur, Austral.JoBot. 5G957)I9l¡ et seq';

L.S.Snith, Proc.Roy.Soc.Queensl. 69þ95812ß; Baur, Forest'Ccm''

N.S.'ri'ales Research wote 9(1962)l+9 et soq. , f .2r5i Evans in

Bead.le, Evans, & Carolj¡r, Handb.Vasc.Pl.Sydney & Blue Mts. (tl6l)

1SOt Florenoe, Proc.Linn.Soc.ld.S.1.-ales 8B(19Ø)L76¡ Buchheir,r

i¡ lr4elcliior, Syllab.Pflzfhr. ed.Iz12(196+) t-\Zn¡ Hutchinson, Gen.

r]-.2, _
Fl.pl. I(196+)Ì1,22T Gharbo, Bea1, Schlessinger, Gava, & Svobod.a,

Lloydia Z8(tg6ilZ37t Rüffle, Geol.Jahrg. r(1965) t"V.Zi Deulofor,

Comin, & Vernengo in ùlanske, .Alkaloiùs 10(1968)tt52t Ehrendorf,er,

I(rendl, Habeler, & Sauer, Taxon f7!968þ\2*t Manske in Manske,

Alkaloid.s 10( 1968)5þ! "Daryphora sassaflasrr .

TYFE: A. Cunningha,n 6, Illawama, Ar¡g.182 holot¡rpe i-n If

(lost), lectot¡pe in K, isolectot¡rpes in .4, (with locality Blue

Mor¡¡rtains), K, SING; A. Cururinghap 1J!, Five Islanrls, Nov.1B18

syntypes 1n BMr K.

lAtherosoerma sassafbas A.Cunn.ex End.l. , Gen.Pl. r(r$7)tr| pro syn.

Dp¡qæho¡ee; Meisn., P1.vasc.gen. 2(LBL'J')46 pro syn. Dor:rphe{eei

Tu1,, Arch, Mus . Hist . Nat . Pa.r . 8(1855)27 6, )ê2 ttÀtherosperm.atis.

-sessafbasrr, 424 ¡t$therosDerma Sassafrastt pro s¡fn. -Dorlfphorae sassa-

* The author citation ttlngl.¡t (= Engler) given by these authors is a nls-

prínt for ¡tEtrdl.rr (= Enalicher)'
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not valj-cLþ published. as not accepted. by any author: I.o.B.N.

1966, art.lh.]

Ttre follovrÍng illustrations of this species citecl- j-n Ind.ex Lonrlinensis

he.ve not been seen: Ettingshausen, Derkschr..Akad-.îtriss.''iien 15(1858)

f,XXFJTI.5-7i Ettingshausen, Blatt-Skel.Dikot. (1861)f .16,IJ; Bai11.,

tbaité Bot.Méc1.Phan, 1(188, )527,

I'igt:res lG, 18-20, 32, 37A, Lt6I\-

Dia"gnosi-s

Bark rather roughr. J-ongitud.inally crackecl or ft¡¡rovreil, nid grey-'brown

to rnid. greyi ulti¡rate branchlet stens rounrì.edrin:fÞequently angular

tetragonous; croïm leaf blades elliptic to lanceate-ovate, (t-)l-gGlt)

cn 1or¡g x (å-)1+ltGE) cn broad., r¡íth shallorivly to cleepþ crenate-serrate

rnarginsrand. conspicuously proninent rather cfose vein reticuh:¡r on lower

face.

Ifatr¡¡e inflorescence bud.s broad.ly compressed- obcord.iforn; ped.uncles

oomprcsserì., (f-)ftsZ( -4) *" broacì-, the rListal internod.e + suppressecl,

irith inner bracts inserted. adjacent to or on the first nod.e, + contiguous

lvith outer bractsr" outer bracts cLeeply ovate c¡nnbiforn, (+-)¡-g(-fO) m

long x 1-5 rm broad.; inner bracts planate, tepaloid., (+-)6-g(-10) nrn

long x (z-)zt-l mn broacl; mature flower uuds (5-)6-8(-g) nn long x (2-)

Z!-l(-lt) 
^ 

thick, fnvariably attenueteþ ovoíd. acute vi¡hen te:mi:¡al

i¡r i¡florescence.



373

Open flol¡ers l¡ith perianth comprisi-ng 6, exceptionally n,ore or 1ess,

lanceate to narrorvly elliptic tepals , (6-)l-tl(-18) r^rm 1or1g x (tL-)Zà-+

(-Z) m broacl, in 2 trjrerous whorls; anclroecir:¡¡ (l-)4-seriate, corrpris-

ing an outer v¡horl of 6, exceptionally more or less, stamens (*-)6-lO

(-11) nn lons , (+ )É-z*(-2L.) * broac'l, an inner whorl or (4-)6(-8)

stanen-ljke sta¡rinoaes (zj-)lt-l(-8) ul:r lons x (Ð3 - *(-r) r,rn broad,

ana (f-)z innernost whorl-s of (+-)8-fz(-f+) style-l-iJce staminodes 1-2(-2$)

-12iun lons " i - f nrn thicki srnoeciu¡r of (6-)g-tZ(-1!) carpels.

Ripe riu:fructescences with pecLuncles (#)å-f(-r3) -t long, l-nocled,

the d.istal j¡iternod.e suppresserL; fruiting h¡rpanthiur with 6-ribbecl neck,

the ribs extenc-ling on to or over hypanthiur,r base, very proninent; bod.ies

of ripe nutlets (l-)É-S(-6) mnr long x 2-! mt tlirick, the hai¡s at the base

of the styles (l-)Utz(-lJ) nr.r fone.

Detailed. Descriptíon

Slenilor trees (tS-)ZO-nO(-¡¡) r hi6h, but ta1l shnrbs or young trces

i-n open sites often florveri-ng rvhen )¡-B m high; bole (ZO-)5O-fZO(-L65) cn

d.iemeter breast height, not or sli€;htly buttresserL to a height of 1 n;

orovrn usually short, "" å - { x length of bol-e or in southe¡rrl-ocalities
'7

up to f x leneth of bo1e, l,riclespreacling and. d.ense in open si-tuations.

Bark 5-15 mrn thj-ck r,rhen dry, outer surface rough, flÊking, 1on6itucl.ina11y

crackecl, or cleeply furrolvec'., ilfbequently rathedsmooth, nid. grey-brov¡n to

micl 6rey, rarely paler, insid-e usually salmon-crean to pale broivnish

cream, rareþ c'larker, d.ryin6 d.irty cream-brovn: to red.iU-sh favrn. Joocl

rich or d.ark cream ín saplvoocl to ye11or,,l-crea¡l in heartv¡ood, cìrying yellower
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to pale yellow't, often d.eeper yellow wi-bh d.arl< strcaks j¡ the cluramen,

bocomìng d.irty rvith age. Branchlet stems r,rith ultjmate 2ú(-5) inter-

nod.es (i)1.L-tL(-B) cm lons x t'z(-zl) rnm thick, compressed, often

rouncled., infrequently anguJ-ar tetragonous, tlrying variously pale or micl

grey to brovrnish, the ul-tjmate i¡rternodes d.arkest occasionally blackish,

glabroscent, the ultimate I4(-5) :nternod-es usually very sparsely stri-

gil1ose, rarely entirely glabrous; shad-ecl and. sapling branchlets r,rith

ultjmate 2-t¡ ínt,ernoctes (*-)z-l(-9) o* Ìong x (l-)tizS mm thick, si¡ni-

larIy comprossecl, + smoother, a.lmost entirely glabrous, Petiofes (¡-)

a-B(-fl) mm long x f-f$(-Z) mm thick, sparsely sord.id- white to bror'¡e

strigillose, ultimately glabrescent. Leaf blad.es elliptic to la¡roeate

or narrovrly ovate, rarely broacler or narroïrly obovate, (r-)¡-g(-U) cm

long >< (*-)tilt(-¡) 
"tn 

broacl, broad-Iy cuneate, rarely narrolrer or +

obtuse at the base, narror,rly to acumi¡rately muoronufato obtuse, rarely

to retuse or acute at the apoxi margíns shallolrly to d.eeply crenate-

serrate, rarely filely crenate, slightly but d.istj¡ct1y recurved;

textr:re quite coriaceous, fess often thilly ooriaceous; colour dufl- to

+ glossy mid- to rather d.ark green on upper face, d-uIler arrd- paler on

lolver, j¡ shoot leaves glossy light green, often recld-ish tintec'I, in dry

leaves pale nid- brov,¡n to ol-ive-brol.'m or pale grey-green, rarely d"arker

or tinted- black on upper face, usually brov'mer, greener, or similarly

cofor.¡recL on lovrer; nervation on lorrer face r¡ith (l-)g-tZ(-18) slend.erly

{' Mi¡icten çl:lol), ríe1ch (lrgz9), trtancis (t929, r95r).
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but conspiouously prorainent main nerves, the vej-n reticulum conspicuous,

h.rrd-1y J.ess prominent, rather closely interltoven, extenC.ing between the

nerves to the mid.rib; generally glabrous; leaf blacles on shad-ed. ancl-

sepling bra.nohlets more f?equently narro'urly obovate, ($-)ç-i.Z(-fZ) 
"tt

long' x (f-) Z 4.+(-6 ) cn broacl,, rvith more cleeply crenate-serr¡.te or C,ent-

atq J plane.te margins, more thinly coriaceous almost chartaceous, nerves

ancl. vein reticulu¡r more prominent on upper f¿:,ce.

Mature j¡florescence bucls anc- stipet'(]-)l-Z cm 1ong, the bud.s

broac-L1y oompressecl obcord.iform, (+-)¡-g(-10) mm long x (*-)S-0(-8) n*

broacl. Mature inflorescerlces J-f1o'¡rerec-l false dichasia'l', not very

congestecl on ultimate branchlets, wíth 1, less often 2 per leaf axi1,

ca (rf )f *1 .o 1ong, generally pale grey-green or gold.en to grey-nhite

hoary or sil-}gr strigillose. Ped.uncLes + I-nod.ed., the single (= lase)

internod.e ped.uncle-1iJ<e, (i)å-r(-a$)"^ rons x (r-)rå-z( -zt) ^ broact,

verXr broad.ly oompressed. tolvard.s the apex, c'lrying dark olj-veårown to

grey-brov,nr, sornetines blackish, sparsely sorr1id. stramineous to pale-

greenish grey hispicfulous-stri-giIlosc, soneti¡ies rather cì.enseIy haired.,

rarcly quitc glabrous; outer bracts ovatc, clceply c¡rmbiform, strongly

bila.teral1y cornpressecì., (+-)¡-A(-10) mm long x 3-5 nr¡ broad, with

mucrona,te acr¡nirrate, sometirrres attenuate apices, and. prorninently carinate

abaxial- niclribs, abaxlal hai:rs usualþ d.ensest along the margins ancl

towarcls the apices, markeclly enlarged. to enclose the expand.ilg inflores-

o Yur5r rarely 6-flowerecL with two J-flol¡ered I'd.ichasia.tr on a comrton stipe

j-n some inflorescences in Schod.d.e 3519 anc'l C.T"'i{hite 8520.
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cence, cad.ucous at or just bofore flot^¡eruopenj-ng; d.istal internode +

suppresseil; inner bracts inserted. at the base of the pecLicel of the

ternrj¡ral flol¡er or on the acljacent ped.uncle apexrrarely to half-way up

¡rpecì.icelt,, oblanceate-obovate to oblor4;-el1iptic, + planate, (+-)e-g(-fO)

mnr long x (Z-)ZL"-J mm broad., llith an Slrpressec'l or obscure prorninently

hairec-l abaxÌal. mid.rib, + tepaloirl-, d-ensely grey-white to pale Srey-8reen

sericeous-strigose, usually more spfrsely hairecl aðaxiaI1y, cad-ucous

with outer bracts; ped.icels (t-)z-SÇZ) * lons x fl S* mnr thick,

those of lateral ffol¡ers initially shorter, ultimately as long as or

longer than those* of terminal flor,vers, + terete, sonetj:nes obScr'rrely

tegragonous und.er cent¡al floorrers or slightly contpressed' und'er lateral

flowers, d.ensely sord.id. grey-ry¡itre, pale Srexr or 8lfey-green silJr¡r strigil-

lose. Matr¡re flower bucls all attenuately ovoid. acute, someti-nes rather

f\rsiform, (¡-)6-e(-9) rnr long x (z-)Zt-l(-lt) * thick, clensely sordicl

grey-vrhite to pale Srey-green sillq¡ strigillose, the hajrs often d'enser

on the þpanthium.

* ped-icels of the terminal flower are only 1on6er than those of nature

lateral flor,¡ers vuhen they bea"r the inner pair of ped.unoular bracts.

Thejr greater length is then d-ue to the obscure i¡rternode bett¡een the

ir¡rer bract nocle ancL the first peduncle nod.e lvhich in turn is homolo-

gous lrith the clistal- j¡rternod-e of the irrflorescenoo pecluncle ín

Dorvnhora aromatica.
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Open florvers. I{y¡ranthiun often obscurely rouncled- trigonous , (1-)tf-2

(-¡) t* long x (r-)rå-z(-l) r.* thick, sortid. grey-white to pale Srey-green,

sometjses brorvnish, finelystrigillose; "' 
(+ )+ - Zrf+> r¡n broad.

PerLanth sornetj¡res tintec-L crean or pirrJ<, conpri-sing 6, exceptionally !,

7, or B, tepals in 2 trimerous subequal vrhorls; tepals + lanceate or

narrovrly elliptic, rarely almost ovate, (6-)7-V(-18) rnrn long x (1å-)

Zt-+GÐ mn broacl, vrith attenuately acute, alnost caud-ate, rarely narrolrly

obtuse apices, fineþ strigillose abaxially, with mid'nerve haj¡s formi:rg

a pror,rinent rib, particularly i-n tepals of outer whorl, rarely almost

glabrous aùaxially, vl-ith haj¡s occasionally d.enser or confined' along

mid.nerve, iruoer tepals shorter, more markecr.ly caud-ato-acute, not often

na.rrovrer than the outer, .Androecium (r-)4-se"iato, sta'rnens 6, exception-

a1ly Ja, 7, or I i-n an outer whorl, (*-)6-:-fl(-Ð) mn long " 
(r} )É-z*

(-2+) mn broart x + + mm thick at the pollen sacsi filaments (f,-)l-få(-Z)

mm long * (å-)å-f(-tå) mn broacl, rarely r,'rith an obscurely prominent

abaxia.l nid.nerve; sta¡rinal glancls lanceate- to ovate-Cr.eltate, rarely

almost cj-rcular or rather thick and. etlipsoicl-cyIíruìrical, acute to

obtuse, fl -n-+(-z) *ur 1on6 x i - tL nm broad-; anthers wi-th flexuosely

ariste"te apices (É-)lÉ-l(-rO) nur long, acute, rarely slightþ expancled-

or compressecl- towarils the tip, and. pollen srcs tl -l1-t+(-lå) mm long;

stamen-Ij-lce staminoaes (4-)6(-e) :-n an i¡ner rvhorl, fIe:anoseþ aristate,

ofren variable in lensth, (zL)Ê-7(-8) mm 1ons, e-Ê - å(-r) mn broad-

at the base, glabrous, the 61anc1s oblong-cylind.ricaI obtuse, rareþ

p1-anate-c-leltate, r] -xrt-$) mm 1on8, harc'lly or s1i6ht1y stipitate, the
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longer sta¡rinod.es infbequently pa.rtly fertil-e with l- or 2 pollen sacs

ca I mm fong, the shorter staminodes often s'i,rigillose ad.axially, ;rith

glanc-ls sornetimes rec'lucec-L or partly aborted-; style-like staminoôes

(+-)e-rz(-14) jrr (r-)z innermost whorls , r-2(-2L) r'rn 1o'g " È - 
Z, *

thick, the longer sta¡nínocles infrequently rather sparsely haired- ancl

bearín* vestigial sland-(s) up to f, * fo"e" Gynoeciu¡ä of (6-)g-tZ(-V)

carpels; styles lateraÌ, exsertccr. (å-)f-få(-2) rnm beyonc-l h¡ranthium ririr

in a sfen¿erly to broad-1y cylinilrical or conical cofumn å-å *t thick;

stigmatic colurrn connate at the base, usually stellately branchecl- at the

apex, (*)Lrti(-z) ,* lons,

Ripe infbuctescences rarely appearira3: congestec-l on branchlets, (Z.)

zt_+Gt*) cm long, t-z(-l) hypanthia maturing per i-nfructescence.

Peduncles of the se¡re òilensions, form, anc-L colour as in i¡rflorescence,

usually more spa.rsel-y and. pa.lefliro-vinish hispiclufous-strigillose to

glabrescent; pec-licels (l-)S-g(-fO) nm long. Fruiting hypanthiurä +

r.¡rceolate, ra"rely rather cylin¿rical, (32-)tl'ZZ('ZÐ mn lorg x (4-)5-S

rrm tlrick at the base, 4-5 un thick at thc neøÌ<, l'rith 6 proniinent ribs

usually extenc'.ii1g broaùly on to or over \ypanthir:n base fror'r the neck,

slightly glossy pale green, c-Lrying pale to cLark grey-brolint, rarely

blackish, sparsely grey-lrhite to sorclid. stramj¡eous strigillose, the

hai-rs usually d.enser in the furrov¡s between ribs ancl on young Ì5panthia;

"irn 
(å*)ç - å('f) mm broacl, all tepal scars + contiguous, Nutl-ets.5 +\

elongating in maturing þpa.nthiu:r to rnaintain or slightly increase the

exsertion of the style apices (f-)få-z(-J) o* beyoncl the Ïgrpanthium rim;
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boùies of ripe nutlets ovoiCr to ellipsoiC,-, 3-)lL-S(-6) rnn long x 2-i r;rr¡

thick, entirely glabrous; sub-basal styles of ripe nutlets (fO-)fZ-fa

(-Zo) nun long, the basal hai^rs (Z-)0-fZ(-11) rär: long, favrn-to c'Lark bror¡r.

J-6-nocLecl seed.lings !-10 crn high a"nt1- B-l-0-noc1ec1 seed.lir¡g s 2O-2J cn

high, the ultinate 1-6 internod.es + tetragonous rvith the angles usually

flairgecl, I5-JO rm loqg x ia-tiÇti) im thick, sparingþ off-r,vhite stri-

gose; cotylec-lons caclucous; subsequent leaf pairs i,,rith petioles 1-2 nrr

long x .!¡ nrn thick 1n early leaves, þ6 mra 1or4; x I r¡n thick in Iater,

sparsely strigillose, anC. leaf blacles elliptic to broaC..ly eI1iptic,

15-35 nn long >< 7-2O mn broac-l in early leaves, 35-BO rnm lon¿; x 2O-la0 rnm

broacL ín later, r,¡ith cuneate bases, broallþ acute to acuninate or

rounrl-ecl- obtuse apicesrclentate-serrate planate nargins, generally charta-

ceous texture, i;rpressecl- mid.rib on upper face, conspicuously pronrinul-ous

5-9 main nerves anrl rel¡.tíveIy spar.e vein reticul-um on both faces,

glabrous in ear'ly leaves, sparsely strigillose along the loluer face nid.-

rib in later; loter l-eaves of trlti¡,rate nocÌes approach thc forn and-

pubescence of leaves of acLult trees.

The epithet Fgppg_tf_eå refers to the aromatic safrol-Ljke ocì.our,

renin-iscent of that of the laurel genus åeËgtgg, i,vhj-ch is enittecl

from all parts of the plant (cf, F.Il,Bailey 190r, Maicr.en r9o3, trbancis

1929, rgSr).

Aborigína] nanes: Boobin (northern d.istrícts of Nev¿ South 'liales -
MaicLen 1889, I9Ø), Caalang (Illarvc.rra - Maicten 18@, f9W), Td.jerrn-

d.egong (Brisbane vreter - ttaid,en 1889, I9O3).
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VernacuJa¡ names: Áustralian sassafbas (lrletcalfe and' Chalk I95O),

Black sassafras (l,laíAen I9O3, I9I7 , Telch 1929, Garratt I91Ì+' Iifetcalfe

Hutchj¡lson L96l+
e"nù Chalk f95},h possibly in error for åthq¡qs!9]Ii-A-ogs-qlqgt-!4), C¿rnory

sassafyas (Slvain I)28 in,v.], Francis I)2), I95I, Garratt I93+, T'urrill

19t+8, ',¡ebb 19LB), Gol,Len ¿eal (¡-ranci's t929, I95I, TurriJ] 19481,^,9\"y
Hutchinson I)61¡)'

sassa.fras (lielctr 1'929, Garratt I93t+, Metcal-fe ancl ChaLk f95O, /lvative

sassafyas (Lîoore ancl Betche l3gl), ITerv South 11a.le$assafras or l'I'S"i; '

sassafras-tree (Mraiclen I9O3, l:9I7, Guilfoyle I9l.I, Tuffíl1 I9+B' 'A¡clerson

fg16), Sassafras (fnaticher 1B[1, Línd-ley IB53r'iíoolls 1867, I'4aic-Len 1889,

I9Ot, pax 188!, Dixon 1906, PenfolcÌ I92I, trbancis 1929, I95I¡'ríelch 1929'

Hr:rst agrJ,,'llurrill L9)$r 
"iebb 

1948, lurclerson I)16, Baut 1962, Evans in

Beadle, Evans, a.ncl Cr,rrolin I)6J, iúoSlc'nming 2), Sassafrax (usecl by

ignorant people accorcling to Maj-c'.en I9O1, f9;-¡Ð, Yel1o',r sassafras (Francis

L929, I95L, Tu*il-I 1948), Yellorr lroocl (Ikitt 9)' the name I'SassafÞas"

ís by farr the r.rost l¡-ic-leþ usecì-,

Series of specimens examined: llf collections, comprisilg 36 witln

inflorescence bud-s, JçO with mature flolver bud-s, J2 t'ti-th open flo"uers, I3

r,vith young (unelon8ated.) fruiting hypanthia, 2/a w-ith near or quite mature

(nrf:V elongatec'L) fruiting hypanthia. , 3 of young plants ca 1 m high, an1' 2

of seec'L1ir¡gs.

GeqraghS-c Distributj-on (r,rap !)"

Dorynhora. sassafras occurs on the eastern scarp ¿''ncì. sw¡mi-t rid'ges of

the Great Divid-ing range and- acljacent coastaf areas of Nel¡ south 'i¿Ies,
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ancl ís al¡rost confined. to that State fbom the Macpherson ronSe in Queens-

lanc1 on the Ne',¡ South i..¡ales boràer, 2BolO'S, south to about Mt.Dromedary,

36030'5, or the Tov¡amb¡. river, 3705, at lt6rrtle creek, itoynùharo (Maiclen

I9ç5). Ilaid-en (1,c.) suggests that the speci-es extencls into Victoria,

but this seems unl1keIy in vier,v of the recent em¡merations of the fl-ora

of the subtropical rainforests at 1[t.Drunmer ¿.ncl of rainforest plants in

east Gippslancl l'¡hich clo not recorc'L it ( j,r'akef ie::c.- 1953, 1955).

Ecolo5r (figr-'res l$, 50, 55-58)

Doryphora sassafra,s i-s a fbequen t, often clomj-nant or co-d-orninant

canopy tree of prirnary, less often c'.isturbec-1, cool subtropice"l or

submontane{' rainforest. In the northemparts of its rar{ó:e, i-t occurs

in mon'uane forestsbetween the altitucle of 600-1500 m in both shelterec'L

gullies ancl on rid.6es sheltered. by the rnain spine of the Grea.t Diviclirg

range frorn clessj-cating lvesterly v¡-j-ncls (cf. Brough et al. 1924, trbaser

anC- Vickery 1937, Tt¡rrill I9+8, Bc"ur 1!!l); it rerrely descencr,s to ce

50 m, as at l\rlinyon Falls in ltrian ,lhian State Forest (Johnson and- Hayes

66) or-,,oo1goolga (c1e Beuzeville: L, iltrSii 18748), oruing to local concLitions.

/it its northern l-iniit ín the Mâcpherson ran5e, ít is confined. to al-titud.es

above about lOO n. In southern partsrit extencls to fo',uer aftitucles in

sir,iilarly cool ancl- sheltered. forest, being founcl at sea-level from Bul1i

ancl- the Illairarrc c'Listrict southl,rarcls v¡hife still occuming on adjacent

mountain ran€es ul-. to a.bout 9OO-LOO m s.n. at Mt.';'il-son (Brough et al.

1.c.¡ C.T.l.t-hite 8520, personal observations), anc-[ ],{t. BucLal¡an6 (Bäuerlen:

NSlr¡ 67987, persoru,a"l observations).

+ The pertinent aspect of subtropical rainforest here has been termecl

submontane rainforest by îr'ebb (l-]}g) ancì- B€\ur (1962).
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Tt shows a markecÌ preference for recl basaltic soil throughout its

range (\Too1ls L867, Brough et a1. 1.c., -A¡c,erson 1956, Bar.rr 1957, C.T"

Tlhite 6066, Constable: NSif 3665, Johnson and Hayes 66, C"il.8. hloore 3+O9,

Schodd.e 3l+761 5LBZ)I its occunence in the Syclney anC. Blue lfountaj-ns

sand.stone area is confinecl 1oca11y to basal-t sheets or ceps or to alluviun

in gullies d-erivecl fYom the erosion of basalt (Brough et al. I.c.,

Johnson: NS",'I 67961, NSi; 67970). Elservhere under suitable clinatic

concLitions, it occurs on aI1uvlum along creeks ancL rivers, such as on

the Mannir:as* river (Florence 1963, Rud.cler¡ NSIi 67955) ancÌ Curror'¡an creek

(Schoc-td.e 3459, 11194), ancl on soils of lower nutríent status cle¡rivec'l from

shales, for exa.rnpl-e at Mt.Coramba (Scfroaae 35271 3527a), and the Narrabeen

chocolate shales of the Il-lawarra c'listrict, ancl the ',triananatta shales of

acì.jacent uplaitls (Oaur f957). Baur (f.o.) gi-ves the soj-1 nutrient leve1

for Ceratopet?lu¡r-Dozl¡phora rainforest associations, 1n which the

speci-es is a d.oni¡rant, as J1B0 p.p.m. total phosphate.

fn its preferrecl habitat over much of Íts range, j-t is a co-d.oninant

tree l¡ith Csrato¡etalum anetalum- forming an association l¡ith that species

on the Combo¡me ancì- Canai plateaux, and- at Mt. -rjilson, the 6orges in

the Blue li{ountalns, and. the ÏIlav¡arra-Nowra d-istrict, but not on the

interven:in6' Bar-ri-ngton Tops or Mt.Corioud.gr massif v¿here -C._gp_gtg¡l4q is

absent (itroolls 1.c., Brough et al-. l.c.r TurriLl L.c.t trba.ncis I95I,

Bau:r 1957, Johnson: NStrT 67970, NS,¡ 67975, personal observations), Other

trees nith lvhich it is corru;ron1y associ-atecL in these areas a^re .Àcnena
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sgij_bü, Iggo_tjg€]€"!, Quinl_igia _q!gþeli-, ancl !qo-IEL_ -egqt_qq_]:ls. Àt its

upper altituc1j-nal ]imits in the Macphcrson ran6e, Dorrigo plateau, Point

Loohout area, ancl Carrai plateau, it also frequently extends i-bto +

tenperate rainforest with tlothof lq n_,o_9¡,_qi, ancl usually Cerato"oeta}¡,r

a¡eta1r¡m. Ät these lir^lits on the Berrington Tops, it j-s associatecL

urith \o_tho-fatil¿å rra.grgl, /rclcggggqqi_çlLlj}!9, Cr¡rptogarya glqqçqsgepÞ_, ancl

Schizomeria ovata (&naser anc-l Vickery 1938, Baur 1957, 1962, Davis:

¡ISîI 67948, porson¿rl- observations).

In the nore northern parts of its range, it is a rather inconspicuous

element of the floristj-cally rich rainforest, There, as elsewhere, it

is associateð coltronly with the forest canopy trees jl*gps lla_n1_cl¿]s!a,

¿":l_ç_p sp., -B_q,q1<_bcqÞ¿¿r_ûÐrrl_t_i.LoÀis,
luc Callicona serratífoÞ,

Cirura¡nomum ol-iveri. Citronell-a moorer- Crf p ! o_c*ql¡fg_gry q_u qltr 1_9 n, C ._ Jgv_e_c:

!a!9, C_,_gl_aqc_efgelqq, _De!¡qgnq]lg sÞ.r _Då9_slJIS sp., ÐI¡so>g¡lum {raserahrun,

Eleewerpt¡q 
-re!À-cltlq!g!., 

En@, Iisgg spp. r Geissois ben-

tha¡iü, 8r¡_ige_¿eqiå.1¿l¡¿9a, Litsea reticufata Longetjþ_ eyaín:l:l, I4rs.gþs:

caÐpuq sp., _Þtså_eJçelsq, Fitt on:.m und.ula PlanchoneLla austr¿rIis

Polvosma cunninEhamii- Quiqb :!niâ__e&þ_e_qi, Þ e gþpþ sp ., Schiz ovata

Sloanea austra $._ wq elf s_i_!, Stenoqarpus salignus, Tarrietia actino-

pbzlþ, and. T. trífoliata of sub tropice.l raínforest offi,nity (Fraser ancl

Vickery 1938, Burges anc'r Johnston I)jJ, Ánderson I.c., Baur I)62,

Florer:ce 1.c., Johnson: NSTil 67961, peorsonal observations).

In moro southern parts of its range, it is often the s:i:gle d.oninant

rainforest tree as at I'{-b.Coricud.gJr (,Iohnson: NS'IT 6796I), Currov¡an State
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Forest (SchoC.cLe 325I), anil Mt. Drorired.ar'¡r (note by Johnson on Drxu 7h), on

it may be associated. r'vith other single less frequent tree species such as

Eti9gæ4+g.-llg_o_Eei in the Mt. Budawang-Clyd-e ¡countaj¡r area (personal-

observatfons), ancl Acacia melanonylon on the Robertson-Nerriga plateaux

(oaur 1957, tuqy 1533). The

comnunity has been regarCreC. as a d.egenerate one consiC.erabþ altered. by

manfs activities (Baur 1957). Other associated. species, oostl¡r of

terrperate rainforest affinity t æe 4!4glgqÆrna llgÞe¡slg¡i, ÐigkesIIþ

apta{q-llca, Eþppc@, and. Hedvcar/q enggÞtiÉgfþ (enough

et al. 7..c., trbaser ancl Vicker 1938, trToo11s: MEL 3250, personal obserr¡a-

tions).

Und-er optimal conc-titions in the central parts of íts range on the

Carrai anil Dorrigo plateaux, it f]equently grows to a height of 50-55 n

as an omer6ent above the forest canopy. Und.er ljrnitj¡g oond.itions, such

as extrenes of altitud.e as on the Barrington fops (trUaser ancl Vickery

I%B), or rrân-altered- envi¡onnents, as on the Robertson plateau (Scnoaae

5182), it becomes stu¡tecl, compactly branched., ancr. rather shrub-]ike in

habít. Though nornalþ an element of prínary forest, it persists anC.

regenerates easily in d.isturbec-L habitat by coppicirg'. Ïn southern areas,

ít also extencls along creeks into open eucalypt vegetation, fonniqg a

gallery forest (Brough et aI. 1.c.¡ Schod-cle 4191+) j¡r much the sarno vray

as AtherosDerrra moschaturn cloes in Victoria
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Phenolory ancl Nutlet Dissenj¡ratj-on

Fl-or"¡eriqg' ancr. fruiting is seasonally regular. Inflorescence bud-s

as a rule fjrst become noticeabl-e bett;een January ¿n¿]- þril in the late

austral st::ilner and- autumn before rl-ehiscence of the fruiting hy¡ranthia of

the previous season, They enlarge slor',.ly until (nicl. l,{ay-) tate June to

late .{iugust in late l¡inter r,'¡hen they ancr, the flo';rer buds br:rst in qùick

successi-on or alr,rost conourrentl¡r. The flowers nature and- the períanth

fa"Ils between late August and. late October. The fbuitiirg h¡rpanthia

eloqgate in early suruner months, ultimately naturilg and- c-Lehiscing in

late sunner or early autr:mn (January-Apri1, rarely M*y). The tj¡res of

florveni^ng a.nrL fruiting quotecl by Francis (t929, :r95:-) ancl- T\:rril1 (1948)

are a littl-e earIy.

A single tree kept unôer observation in the Crurov¡an State Forest

betrueen the years 19Ø-A96, vyas founcL to flolver anci fruit at the sane ti¡re

each year, irrespective of seasona"l fluctuatior:s of climate. It c-Liil. not

flovrer at all in I)66, a drou6¡ht year. The followirrc,* clata. rïere recorcl-ec-l:

i-nflorescence bucls fj¡st d.istinct as suchr S-9 nn ]ong - mícl February

(Scho.L.te 3459); inflorescence bucls B-1! r,ur 1on¿; - late Marctr (Scnoaae

3+97, 35OO); infl-orescence bud.s mature - early to mid. ,lu1y (Schodae

lZ5t); j:rflorescence anc'L flov¡er bucr,s burstinß, almost concurrently - late

,fuþ (Schoùcìe J2J2); all flor,rers of inflorescence fì-r}ly open or lateral

flowers sometimes stil-l in burL - late -iiugust (Schoaüe 4J)ùi flol¡ers

nature anc-L perianth folh-ng - early to micL september (ScUo¿¿u J386, fi9o)i

fruiting Lgrpanthia renaining unenlargecL as jr¡ floi;er ancl perir"nth fallen -
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late October (Schoc-liLe 3+Ol); fruitir¡g t¡ypanthia elon¿;a.tin6' and-

slencLer - early Decennber (zuften 3960); fbuiting þpa.nthia f\rl1y elon-

gatec1 anc]. becoaing thíckenecl ancL lignifiecì. - early Jenuary (Sctrod-ae 3UZB);

fruiting lSrpanthía fu1ly lignifiecl - niC. February (Schocld.e 3l+59);

fruiting tr¡pnnthia clehiscing - late Liarch (Schoc-lc-te 35OO).

There is an apparent interval of about two to three months bet"/eerl

florvering (perianth fall) ¡.nð com:rencer,rent of elongation of the fruiting

lgrpanthium. In the only other species j-ir l'rhich the flou¡erir,s* cycle

was observecl- over a yee.r, AJþ_e_¡fo_spgrytUro¡9ig-tq¡, growth of thc fruiting

Ìgrpanthiun folloi,vecl flor,,rering (perianth fa1l) without any apparont break

in continuit¡' of c'levelopnent. The causes of these apparent d-ifferenoes

have not been j¡rvestigatecl, though it i-s teniptin¡; to suggest that they

may be correlatec'L with ti-ne 1aE;s betrveen irollination and. fertilisation

anc-l- d-ifferences in the rel-ative position of the styles rvhich ¡re terminal

i^ &hgfo¡l,pgpQ ancl lateral in Ppqyp!_qå+. fn the other species of

Donrnhore D, aronatica , there appears to be ¡. sinillr but nuoh shortert

j-nterva,l of perhaps only one month bet',ieeri perianth fall and. the com-

mencereent of fruiting Lgrpanthiun elongation, jud.girìE fro¡n the fÞequency

cf such stages in herbarium collections.

All variation recorr]ecl in tj:nes of flov¡ering apleers to be more-or-

l-ess at ranclom, rather than correfatecl lvith geographic position.

Col-l-ecti-ons froni the tr/lacpherson rar6-e lvere in fIo-wer in July (En61anc-[:

BRI O52OJ!), r,riC, Au6ust (ntrltce 15886), anC, late liu6ust (Scnodae fi73),

frori the'Dorrigo area in raiC. May (Scfroaae 35f9) and. early September
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(nloya: COIT'S), anc'. fbor:r the Ïllawarra-Curror,¡an State Forest area in

late July - lete August (Schodae 3252, tlgt+, ùf95), early Septer,rber

(Schoclc,e fi78), ancr. early October (nletcher: IIS',I 6798f). Loca11y,

horuever, trees at higher altitucles usually flo';ver a little later than

those belovr, as nay be expected..

Disseni¡ation of nutlets w¡.s observecl j¡r the study tree j:r Cr¡rrowan

Stato Forest j-n late M¿rch f96l+ (Scnocld-e J!00). The fbuiting hypanthia

split longitud.inally while attached. to the branchlets ancl recr.rve to

allol¿ the nutlets to falf out. The nutlets, snalI, 1i6ht, thi:r-r+a11ed-,

and, glabrous, bee,r a long p}:noseþ-haj-rec', sty1e, aclaptecL to clispersal

by lilC, (chepter ¡y.17). ïirr(1, however, h-ncl little observable effect

on the nutlets falling fbon the stud-y tree, apparently because of the

rapic-L speerlL of fall; virtua"lly a.11 nutlets lanlr-ecl" ¡¡ithj¡ a rad.ius of

8 n of the tree after falling fbon heíghts of between 10 a¡d 25 n. It

seens fbour this that, jn vie.;r of the fÞngile lral1 of the nutlet bocþ,

thc plunose style nay play just as Ímportant a role i¡r stowing the fa1l

of .the nutlet to the ground. to prevent cì.amage to j-ts lval-I as Ín pronoti-ng

cì.ispersal by lrj:rcL.

ïnfbaspecific Variatíon

Two varieties are C'istinguishable ancl separatecL partly by thsir

geographic a¡rd. partly by their altitud.j-nal rListribution. The northern

forn, confj¡ecL to hi6'her altitucles than the southern forn, is snnoother

barkecl ¿uec'L snafler j¡r leaf size, ilflorescence, floral parts, i¡¡fbuc-
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tescence, ancL fluiting parts.

a. v0r3. åqgÞ¡L{_tee.

Doryphora sassafras Encll,, 7-BJJ, I.c"

Bark of bole d-eeply anc'. ra,ther coarsely fimrov'¡ecl and- cra.ckec'L;

uftj:nate 2-3 cr:owr- branchlet internoc'.es (r-)z-l$(-B) cm 1on6 x (+-)t*z

(-Zi) mm thick, s1ightly nore roun.jec.l compressecl than in var, FlcrgIlly]þ;

pctioles of crovnr leaves (l-)S-A(-10) rnn long x r-rå(-r*) mn thick;

blad.es of crown leaves G-)6-9GU) cm lon¿; x (l')z-lt(-5) cn broacì.,

luith rather na.ruo!/ly acur.rilate obtuse o"pices, ancl nore cÌistantly or

obtuseþ crenate-serraterlsss recurved. margins than in var. qiclo-:gþy.J1gt

r:rore thj¡iIy coriaceous than in var. g]."r_qI.llzJla.l'¡ith lateral nerves

noticeably proninulous on upper face, ctrying ni-d green:ish-grey-bro'lrn,

oocasion¡,1þ tilted blcLck; lcaf bl,r.cLr:s of sh¡.ùod. Lnil snplÍng br:mchlets

(+-)l-tz(-U) cn long x (J.!)zL-tÉ(-6) cn broac, ivith usually cleeply

semate-clentate nar6ins; nature infforescence bud.s incluc'ling stipes

(t-)tl-z cn lons, the bucls (5-)6-9(-10) nm lons x (lL-)S-e(-8) nlir broacl,

tlre stJ-pes (l-)S-g(-ff) nrn long- l-ess broacì-ly cornpressed. than i-n var.

m_i:cqopiÐ¡l-Jq:, often rounñecL; rnature i¡fforescerlces (tL-)Z-l cm long;

i-nflorescence pcùuncles 6Ê - 1 (-iå-) cm lons x (r-)rå-z(-zÐ mn broad.;

outer pecluncular bracts (¡-)6-g(-10) mn long x (l-)+-¡ mn broad.; tepals

17-)e-rl(-18) nm lons x (ti-)zl¿-+(-z)q,n broacl; stanens (6-)z-to(-U) mn

1ons, rvith fiLanents (f,-)rfrå(-Z) nm 1ons, staminal- glancts (f, -)v]rtGZ)
mm 1ong, aristate apices (+-)¡-Z(-10) ran long; stanen-like staminoctes

ß-)S-l(-B) n*-_r long; style-l-ike stani¡oaes (r-)1Þz(-zÐ mn long, the
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longer ones often bearÍlg abortec-l staninal- glancls; spreaùin6 stignatic

fila.ments (#)L-:'t(-2) o- lons; nature iirfructescences (4-)t-+(-4S) ctt

lons; j¡rfþuctescence petuncles (å-)*-r(-tå) "" long x (r-)rå-r*(-z) nm

brood.; i¡rfructescence pedicels (t-)S-gGlO) r',r,i lor'¿-; fnuitíng llypanthia

(tl-)t6-zz(-zf) mm 1o'g x (+-)6-g nu thick at the base; r'¡alf of

f?uitins r¡rpontrriun (+-)3 - *(-r) rnr thick, the rin fl ->*f-t) mrl broad.;

st¡rles of ripe nutlets (fO-)fl-fB(-ZO) mrn 1ong, r,¡ith basaf nairs (7-)

9-r2(-U) nm lor:s,

Series of specinens exa¡;lined.: 95 col-lections, comprising 21 with

i¡rfl-orescence bucLs , 2J ';rith't mature flol¡er buds, 16 'nitLt open flolvers, B

with young (uneì-ongated-) fruiting Ïgrpanthi-a, 16 i,rith near or quite nature

(zuffy elongaitecr.) fruiting t¡ypanthio, one of a young plant ca 1 m hi8h,

ancl- 2 of seecìlings.

Geographic Distribution (onp 9)

Coastal areas anc'l aclLjacent ranges of }Teuv 'South ìial-es fror:r the -.;oo1-

goolga d-istrict, JOoIO'S, south to the tr{t.DroneC-ary-Tovranba river c-l.is-

trict, 36030'-37o5, between o-9oo n s.n.:

îoolgoolga; Finacle creek; Patríckrs Creek roac] nnd. Inlet sreek

atrea, Mt.Boss State Forest; Port Macquarie; Beinington; Gloucester

river; Upper Gloucester; Nabiac; Parish of Fosterton; Upper Chiches-

ter; ?ilLians river, near Barrington House; /r-11-yn river; IVlrssey creek,

upper Paterso¡r river; Marti-nsville; Mt.Coricud.Sr; Kurrajong Heights;

Kumajong; Grose river; North Shore, Syclney; ïahroonge; Port Jackson;
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Mt,[¡'ilson; Paruanatta; Blue illountains;'¡enttvorth Falls; Nationa]

Park; Bola creek, National Park; Liþvale; Jenolan Caves; Camc-ì.en;

Bunagorang va11ey; Picton; Austinmer; Bulli Gorge; fllatrarra; Mt.

Kembla; Mj-tto.gon6 range, near BerrÍr;ra; Robertson; Macquarie Pass;

L{irucar,rurra. Falls; Five Island.s; Kiama.; Fitzroy Falls, east of I\[oss

Vale; Berry }fountain; Berry; Kanga.roo Valley to Berry, Cambewarra

rûrlge; Novrrra sicle of Canbeyuarra rer\gei 'rìingello; Ocean Vie'¿-Sassafras

IUt. or Sassafras range area (I'Ierrigo-I[ovrra); Conjola; Shoalhaven;

Clycì.e l\{ountain (Buôav,iang range); Currovuan creek, Currov¡an State Forest

(foothills of Bud.aouarl3 range); Baternants Bay; Mt. Droned.ary; 20 uriles

south f?orn lft. Dronedaly.

b. var. nícropþIla Schoc-lùe, var.nov.

Cortex trunci refative rasilis, laninae fofiorum coror¡arum arborr¡n

G)yeç9) cm lonsae " 
(*-)rtsztGÐ cm latae, inflorescentiae nattrrae

(tÞ)l*z(-zÐ cn 1ongae, tepala (6-)Z-ro(-1J) ll'n longa x 2+4(¿É) ,

lata, i¡rfructescentiae maturae 2-5 cn 1or6ae, hypanthia fþuctificantia

(tz-)tl-16(-L9) nm 1on6a x (4-)5-8 r¡r., orassa, et styli nucularr.nr maturarun

(ro-)rz-r+(-r¡) ran lonsi . A var, sassafbas folioru:n , inflorescentiarum

i-nfructescentierrunque, et partíum fl-orir¡m Ìqrpanthiorum fbuctificantiunque

rnagnitucline mj:rore et cortice trunci rasiliore reced.it.

. ITPUS: Schod.d-e (and. Hayes) 3519, vicÍnity of Forestry Hut, Oaks

(= Oat<es) Sta-te Forest: holot¡ryus in Clrl[B (U5rtrr,r), isotypi i:r

a.r.f)Ð, B, CANB, CHR, COtrT'S, G, K, l, NS';i, PNH, ü, \ELT.
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Bark of bole shallorvly flakíng or crackect, hard-ly cì,eeply furrorvec'!.;

uttj¡¡rate z-J cro,rtn branchtet internoc.e" (t-)få-7+(-6) cn long x t-tf,(-z)

mm thick, slightly more angular conpressecr. tha.n in var. ågs.?gf:g;

petioles of crown l-eaves 3-6(-g) mn 1on6 x l- - 1+(-1å) nn thick; bladlest'
of crown teaves (r-)¡-ø(-9) 

"m 
lons x (*-)1.FzL(-3) c" broad, with

rather broaclly obtuse, sonetínes slightly retuse apices, e,ncl- more closeþ

anc-t shal-lowly crenate-serrate recurged. margíns than in var ,s. 
ae-sêlrgl-s-,

+ thickly coriaceous, with latera.l nerves fÞequently obscu¡ec'L on uppel

face, d¡ying pale greenish brov,m, often tj¡tec-L yellowi-sh; loaf bl-ecles of

shacted- ancr. saplin6 leaves (zt)S-to(-rZ) cn 1on6 x (r-)z-4(-6) crn broad-,

lvith usualþ shallorrly ancL bluntly serrate-crenate rnargins; r:lature

ínft-orescence bucls includ-i-n¿ç stipes (*.-)f-få cn 1ong, the bud-s (+-)S-l

;rn long x (+-) 5-*G6) mn broacl, the stipes (z-)+-6(-8) orrr lons,

broaclly conpressecr.; rnatr:re inflorescences (ti-)t¡-z(z$) cn lond;

jnflorescence pectunctes fll++f-l{) cn lons x 1r-)r1¡rå nm broarJ-;

outer pecl-r:ncular bracts (+-)S-l(-[) rrl long' x5-4 mn broad.; tepals

(6-)Z-ro(-U) mrTr lons x zt-lG$) mn broacl; st¡.nens (St-)e-g nm lons,

vuith fila¡rents 1-$ nrn 1ong, ste.¡ni-nel 5Ia.nd.s *-få(-få) rnm ì-ong, aristate

apices (+-)t+-6(-7) *t lonÉ;; sta¡nen-ljke stamino'tes (z$-)3+4.+('*)

mm 1o16; style-like staminod-es 1-1| nm long, the longer ones usually

without vestiges of sta¡oina1 glanc-ls; spreacling stigmatic filaments f,-1

(-få) run long; rnatr.¡re jlfbuctescences 2-J cm 1on6; inf?rrctescence

peclunoles t| -U-*C-1) cni long x 1-$ nn broacì.; influctescence pecr.icels

G-)S-AG8) *, lons; fbuitins þpanthia (tz-)y-t6(-r9) rcrir lons x
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(+-)¡-g m¡r thiok at the base; wall of fbuiting Ì5rpanthiurn i - 1^
thick, the ri¡r + - lf+> ram broacl; styles of ripe rnrtl-ets (fO-)fZ-f4

(-f¡) mm 1or,6:, with basal haj-rs 8-10(-11) rnn lorigr

Series of specirnons exa.minecl¿ JJ collections, oonprising I wÍth

ínflorescence buclsn 5 with mature flol¡er buds, 11 vrith open flowers, 3

lr"ith young' (unelongated.) fruiti.:rg þpanthia, 6 r¡ith ne€ìr or quite mature

(fuffy eloqgatec-1.) fruitins h¡¡panthia, and 1 of a yourg plant ca 1 m

high.

C.eographic Distribution (r"p 9)

Mountain, rar¡b:es betvi'een the Macphersorl range, south-east Queensland.,

2Bol-O'S, and. Barrington Tops, north-east Nerv South r,.raIes, 32o5, 600-1-500

m s.iíl.:

Queensland., Talfebuùgera scrubs; Beechmont; Sprir6'brook;

Roberts Plateau, Laruington National Park; 0rReillyrs Locì.ge, Lamington

Plateau; LeLrniry3ton Natioru'rn-l Park; Mt,Linc-lsay; Killarney Forestry

Camp.

Ner,u South ï,ral-es. Acacia Creek vía Killarney; Acacia Plateau;

Tweecl; lfullum State Forest; Peach Mountaj¡ ricì.6e, 1¡hian .:hian State

Forest; Clarence river; sunr,rit of lt{t,Coranba; Coffs Harbour (area);

ii}L cattle creek State Forest (Dorrigo); BrooJrlana; Dorrigo; eastern

Dorrigo; State Forest ,l¡88, Dorigo; Mt.Moonbill; Oakes State Forest;

ûxley Highlray, 62 riiles r,vest of trfauchope; lloolooma Mt., east of Scone;

Stewartrs Brook; Gloucester.
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The d-j-fferences between the two varieties are of rlegree not kinc'r-"

the varieties are linhec-L throughout thei.r geographic anc]. altítucÌinal

range, moreover, by a number of collectíons l¡ith i-nternec-Liate characters.

these coflections ¿ìtre from south-east Queenslancl. (-.,.ilsons Feek; hlu Vale

via -,Iarr,rick), frorn north-east Ner-r South iïales, 60-1350 m s.¡r. (Àcacia

Plateau; -i,hian 
','hian State Forest; Miityon Falls, -,,hian .'hian State

Forest; suriuit of IlTt.Coramba; Bellir:ger river; Point Lookout; South

Arrr, west of Bot'l-ravi11e; Doylers River; 0x1ey Highltay; I\'lanning' river;

Bol-,man ancì- Barrington rivers; "vi'akivory creek, Gloucester; Craven State

Forest, Gloucester; Ira6oon Pinch to Scouts A11ey, Baruington Tops;

Barrington lops above'i.itl-iams river; Din6e.d-ee, Jilliams river), anc-L

fron the centra.l eastern tablel-enils of Ner¡ South l,ales, 900-1100 n s.n.

(trtt. .;itson; Zígzag brush, I\[t.',,,'j-]-son; Sugarloaf l,[ountaÍn, east of

Snaicb¡ooCi (probably = Mt. Buc-Lar,,ran¿;)). They total 23t and- comprise 7

r,vith i-nflorescence bud-s, B with rnature fl-ov¡er bucls, I with open flo,;rers,

2 with yourg (unelongated ) fruitj-ng hypanthia, 2 r,¡ith niature (fUfly

eloqgatecl) fruitirr6: lg4pa.nthia, Ancrr l- of a young plant ca 1m high.

The characters ciistinguishí-Lrg the two va"rieties, when vievrec-l to6ether

with those in the collections of jrttermec'Lir.te form, vary clinally alon63

either north-south geographic or altituclinal graclients or a. combination

of both. /rltituc-le h¿s a mor:e ma¡keiL effect on the size and. form of the

crotvn leaves, ancl to a lesser extent the lengths of the leaf internod.es

¿rrc1 fruiting ped.icelq than c'Loes latitud-e. 6bol'm lea.f blad-es fro¡n the
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Coffs Harbour area (Schocìcle 3519) and 1\{t. Buclalvan¿j ar.ea (Bäuerlen:

NSiì, 67987) betv,ieen 600-1050 m s.rn. are both 3-5L cn lorqr x Il3 cn' broacì,

vyhereas those frour the sane areas but at altitucles bel-or,'¡ 200 n s,n.

(cie Beuzeville: NSI;f lBThB anc-l Schoclcl,e JJ)Orrespectively) are ca 5f-tO

cn long x 2-È cn broad.

Other characters such as those of the bark aniL size of flol'¡er a'ncl-

fbuit parts vary accorcli:rg to geo6raphic position. This is nost

strikingly i1l-ustra.te<-L by the len¿;ths of the stc.rninocles. The lengths

of the stamen-like anc-ì- innernost style-Iike sta¡"linod.es are respectj-vely

þ$ rnn ancì. 1-1] tirïir in fl-or,rers fbom Beechrnont (Er15*lanC': BRI O52Ol!) anc'"

Springbrool< (ll-ake 15886) il the lliacpherson range, respecti-vely !-6 rnm

ancì. $ mn in floners flom Nabiac (eil-trert: NSl. 679+9) anc'. Bor,arian anc-l

Barrin5ton rivers (Ma"id.en: NS .- 67950) on the lovrer nor-bh coast of New

South ,iales, anC. respectively / nn ancl 1f-2 r.l-n j¡ flolvers fror'r I{t, Buc-la-

vrang (BËíuerl-en: NSi? 67987) ancr. Currorvan State Forest (Schoaae 3390, )+9+)

on the south coast of Nev South îales.

Of the characters which appe¡"r to va"ry accorcì-ing to a combina"tion

of geographic and- altitud.inal position, tepal length is the most r¡efl-

markecL. .{t al-titucles between 600 ancr- 12OO n, tepe.ls vary fron 6+-8('9)

nrnr long at Springbrool< ancl Deechnont (E-Iake 1!886, Englanc-l: BRI O52Ot9)

ín the Macpherson range, to 7-l-O rniri long at Oakes Sta.te Forest (Sctrod-ae

35f9) in the Coffs Harbour are¡., anc-L to 9-11 mn long at L{t.';,'i1son (Johr.son:

NSi,r 1l+558) in ttre Blue Mountains, ¿rncl- B-10 rnm long at Mt.Bud.avrang (Ñuer-

l-en: NSr 67987)" At lov¡er alti-tud.es betv¡een sea 1evel anC. about JOO rir
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s¡f,t. â,t the sanelatituilos, topal leng;ths valy fron 10-l-2 mn at ':ool6oolga

(c1e Beuzeville: NS'J 18748) in tfrc Coffs Harbour anea, to 1l--12 ñrÂ at

Kr:rrajong HeÍ-ghts (Clelana: ¿-D 9761402516) in the Blue llountains, ancl

(9-)ff-f; rnrir in the Curyowan State Forest (SchocÌcÌe 3390,4194)o lvit.BucLa-

lTan8 a,rea.

Taxonomío }Iotes and- þ¡rification

since its rLescription, lqÐæ_þ_gqq__sqs_sg_lt_q_q has been treatecl as a

d-istinct species by all rovisers. Hitherto no infra-specifíc taxa have

been recognisecl.

The chro¡iosorre nturber, n = j 82, has been reporterl by Ehrend-orfer et

al. (t168),

The illustration of íts florrerin¿; k¡rpanthium by S.Ross-Craig in

Tr.rrri.Il (fg+B), though correct j-n cl-etail-s for each organ, 6ives a c-[is-

tortecl Jmpression of the flovuer as a lvhole l¡hereas most other ilJustra-

tions, as in Schnizlej¡ (f949), Baillon (L869) (reproc-tuced in pax (fBB9)

ancl Perkins ancl. Gik (1901)), and. Maic-Len (f9O3), whíle cì-epicting fLoral

synrirotry correctly, a":re less accura'ce in the c-Letails of floral parts.

The inner pai-r' of bracts in the inflorescence of !qryI1.o"e_"os_qa-fpg,

though clearly il-l-ustratecl in Encllicherts Iconographia (lÜ7) a.nc'l Maiclents

Forest Flora of irlev¡ South vales (tgOl), have not been recognisec-l or

d.escribeil before. Sainpson (fg67) has cl-rav¡n attention to then.

Enc'Lli-cher d-escribed. D*"-f.ruþ_"Iq__"_+¡_"_qfqqrj¡ fron coffections of A]lan

Cunnj-nghe.ra ls la"beIlec-[ rt.A,theros]lerma sassafraslt by Cunnirrs:ha^r,r (End.licher

f$7) anil laicl in herb, ì? (cf. T\rlasne fB55). Notes by Enc-llicher (f.c,)
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arrtl Tulasne (f,c,) :-nct:-cate tha"t the year of coffection was 1818. The

locality, gi-ven vaguely by Enrllicher, is statecl as coastal and. mountain

forests by Tulasne when quotJ-ng Cr.rnninghar¡ls annotations in herb":i,. Front

the c-Late, such a provenance can onþ nean the Illalvr"ma c-Listrict rrhich

Cunningham visitec-l d.uring the latter r¡onths of 1B]-B ancr, also d.uring July

anif August ),B2+ (Her,rarrl 1841). Enc-Llichorls description of the genus

P_qrypþe-lp O$7) anc-L plate of the species D-r---sgfi+fr9-q, trhich both set

forth characters of flolrers and. your6 fruit, inc'licate thet PqrJ4lLorq

sassafras l¿a.s basec-l on nixec', collections.

The collections ín herb.',,'having been lost in l':orlct iiar II, the only

sheets tracecl j:r other herbaria lrith specjtens consistent j-n forn a,nc-L

annotations v¡ith the protologue a"re trro in herb. K (one r¡ithout any d-ata

other than the annotation,\-tlrg:-qÞge-{qa-sjLæ3lqqs g.), one in herb. Blvl, one

in herb. SING, aåcr, possibly one in herb. ¡L labell-ec-L vuith the unlikely

loca1ities Moreton Bay ancl Blue lviountains, lhey conprise tl¡o ciifferent

collections, one in flower bud. ancl- opening floi;er, the other in youqg

fruit. î;}en the clates and- other c-tata on the various sheets are col1atec1,

it becones &ppal:ent that the col-rection in yor-r'ng flovter, nu¡nberecl 6, ttaø

gatherecL by Crrnnin¿ham in the Il-l-awarra c'.istri-ct in Âugust \82+, lrhereas

the col-lcctj-on in young fruit, nurnbered- IJ), vtas gathered- by him ín the

viciníty of Five Isl-anðs (I[awarre clistrict) i" November 1B1B (see

specirnen in herb. BI\{). These cr:a'tes are oonsj-stent "¡ith the flolrering and

fruitin¡; stages of the speci::rens.

Notuithstand-ing that the cl-ate of the collection j¡r fruit is mentionecl
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spocifically by Errc-Llicher (Gen.P1. AB37), the collection in ff ower is

selectec-L as the ty'pe beca.use Enc-Ll-icherrs ori-ginaI d-escription of

Dosrphore a¡c-l illustration of D, sassafras are based- primarily upon it.

The specimen of this coll-eition in herb. K, l-,thich 1s mixecl with Cunning-

harnts collection in young fruit (n.I79) on one sheet bearing a single l¡.bel

carryi-ng fu1l c-letai]s for both collections, is selectecl as the lectotJ.pe.

The rÌa.te of l-B1B on the specirnens in young- floi¡er in herb. SIIIG v'¡ou1cl

appeâr to be j-ncorrect.

Chemistry

The essential o11s in the bgrk, leaves, anC,- fruit have been exanined. by

petrie (]9tZ)ranc', those in the leaves by Penfolcf (f9Zf), Petrie isolatec'L

oi1 possessÍng the characteristi-c sassafras oc-lour of the tree in propor-

tions of 1. 157o fron the bark, \J% fron the leaves, and. )a/o fron the

f?uit. He suggested that a small fraction of the oj-l r,vhich gave the

characteristic od.our l¡as saftof. Other estimatccl constituents of the

bark rrere fixecl oil O. Ø%, ¿romatic resins I,3%, tannins I.3%, suga:.s

f.7%, and calcium oxala.te IJTo/o.

PenfolcÌ (1.". ), i-n a more thorough analysis, founcl the constituents

safrol, camphor, cì.-pínene, eugenol, eugenol methyl ether, sesquiterpenes,

ancL afcoholic boc'lies in lea"f oil of the species. The oí1, obtained. by

stea¡r clistillation, is cleep yeIlor,; to c-lark brovrn in col-our. Penfold.rs

work índ.icatec-L that the quantity of oil- present in the l-eaves varies

through the year: leaves harvestecL fror,r Mon6a (mt. Burì.alvang area) yieId.ed.

f .O5oh oil in October, O.B5% in llover¡ber, anc-1, only O.tþ ::r tvtay. More-
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over, it appeerrs th¡.t the cornpos-ì -bion of the oi}, constant in the l-ee.ves

of i¡rd-iviùual trees or loc¿1 populations, varies l¡ith the IocaIity. The

oi1 frorrr L4onga, al-titude ca 600-750 m, compriseil- 60-65% safbol, f}-f5%

canphor, 106/ a-;inene, 1Oþ sesquiterpenes, ancl 1þ eugenol. Oil- fron

Curuorr,ran, in the same district but at an al-tituc-Le of ¡.bout 110 m, con:-

prisec', JO/o safrol, 30% camphor, 1O/o cl-pinene, #% "ue"nol, ancl

eugenol r,rebhyl ether, sesquiterpenes, a.nd. alcohol-ic boc'lies ca Z60/o.

Än alkaloicl c-LorXrphorine , given the provisional formul-a. (CTUHTTOUW),

w¡.s isolated- from the bark (estimatecl to conbain 0.63% i'r.t"l alkaloic-Ls),

leaves (o.loh total aLkaloic-s), ancl fruít (o.to/o total alka"Ioid.s)by

Petrie (J]tZ), Bick (pers.comro.) points out that no pure ¿lkal-oicr.s were

isolatecl anc-L that this early lvork is riru:eIiable.

Recently, the aLkal-oicls of Doryr¡hora sassa"fras have been re-examined.

by Ghnrbo et af . QgeS). Fr:on the leaves they isol-ateci the aporphine

alkaloid.s lirioclenine, the properties of which are C.escribed. uncler

OS moschatum a"ncl- the .ubiquitor-rs choline, C5H'5N0Z. Other

bisbenzyJ-isoquinoline alkaloids found- in smallerE:antity ivere: .4. (r:r.p.

2+7oc); B, aee[¡o'tt (*.p.t75"C); BI{I (r,r.p. t92oc); C (n.p.z1l-o)t

d-oryafYanine, havrrr6+ thc forrnuf. ctgHetorN anc-[ a. melting point of 92o-94oc;

a"nc', d.oryanine, havilg the formul" c'borN anc-t a neltin8 poínt of r6zoc"

Uses

Inftsions fbon the bark ancl sollctj-nes leaves have been usec'L by

aborigines and. bushr.ren as nec-Liciiral- tonics or an arorûatic tea or oarmina-

tive (tlaill-on 1886, ',ïoolÌs l-887, Ifaíclen 1889, perkjrrs anci. Gilg 1901,

Hutchinson I)61,,



3e9

Maiclen I9O3, L9L7, Petrie l9),2, Perki¡rs 1925, Garratt I91)+' ''iebb 1!l¡8,

Metcalfe and. chalÌ I95Q, /rrderson 1956. The alkaloid.s have potential

use as dru¿;s: Petriet" (1.c.) work inclicates that their physiological

action resenbles that of the afkeloicls in other menbers of the faalily.

Oil fron leaves, containing sa.frol, camphor, d-pinene, sesquiterpenes,

ancl eugenol, has been marketeC- conunercially (Penfolù 192f).

The tj¡rber, clirty pale yellowish, without d-istinctive fi8u-re, aru'ì-

fragfant vùhen freshly cut, is 1i6ht anil soft v¡ith an avers.ge lateral

harc-Lness of I+L3 k€j (T/elch f929). It is ea.sily lrorkecl- andr non-fissile,

hokl-s screüs a.ncl. nails lvel1, is easily palntecì. but c1ifficul-t to g1ue,

takes a long tirne to season, ancl- is said- to be resistant to rrhite ants

e¡¡J, borers. Being open grainec'l-, not particularly cì-urable, anc-L easily

lvarped- on exposure, it is useful only for general inc-Loor purposes such as

lining ancl floorir,ö-, cheap fl.¡rnitr:rey casin6" tallol¡ cask staves, and-

tgrnecl articles such as tool a.nd. broon Ìrand.les, brush stocks, toys, and-

clothes pegs (woolls 1.c,, Maiclen lBBt, I?OJ, Petrie 1.c.¡ Baker 19l'9,

sr¡ain 1!28 [n.v.], ìiel-ch f.c., Garuatt 1.c., T\,rrí11 1948, Metcalfe ancl

Chalk I.c.t tr?ancis I95I, and. ånd-erson 1.c,). It ¡,aas bein¿; nillecl in

qua"ntit¡r at the Veneer ancl PlywoorÌ ti¡nber Xædr "iiauchope, Ne'w South i,ales,

d-r:ring 1966 foy architraves anc-!- riould.jngs in incl-oor construction and-

cabj-net r'rork, anc-[ for brush stocks.

The tree has afso been cultiva"tecì as an orn¡,rìrental (ftrrriU 1.c.,

./,nclerson 1.". ).
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XrV. D¿PT{IL$\ÌDRA Benth.

D-qpbB¡4{-q Benth', Fl..Érusttal. J(rï7o)285t Bai1l','A'd'ansonia 10

(rYÐfir]52; Benth,in B.& H', Gen'Pl. l(1880)118,r)),r\6;

3.Mue]1,, Syst. Cens.Austral,Pl. 1(1882)r; F.lvl.Bail. , Synops'

Queensl.Fl. (ßAl)V\ Moor-o, Cens.Ff.N.S.it'afes (fBBL)58;

F.t\{.8ai1,, Queensl.Jood-s (rgae )6+ p.p.r (rgga)g¡ p.p.; HobeÍ¡,

Bot. Jb, 10( IBBB) 53,55 r72 r73 t F, I\[uell., Sec "Syst. Cens . Âustra1.pl.

r.(1889)5 p.p.; Pax, Pflzfn. 3,2(1889¡95196,97 rro2,roJ p.p.?;

F.M,Bail., Cat.P1.Queens1. (LB9OB9 p.p.i Bancroft, ]t.oc,LírlF.

' Soc.N.S.'i',¡'e1es h(1890)1061t Moore & Betche, Ha"nc1b.F1.N.S.iJalqF

(t1g3)r4rr5; soferecler, syst.Arìat.Di6:ot. (rag9) ftransl.Boodlo¡

Ibitsch, & Scottr 2(f9OB)69! et seq.]; F.M.Bail., Queens1,Fl"

(rgor)r288,r295 p.p. i Perk.& Gi1g, Prrzr. 4ltlot)l,4,619 rrorrLp,

75¡ Deane, Rec.Geol.Surv.vict, r(r9oz)17r27; Perk. , Pf1zt,

49(1911)44 p.p. i Petrie, Proc. Tinn.Soc'N.S..itrales 37 Q9L2)l-5l- ]51;

F.M,Bail., Conpr.Cat.Queensl.Pl. (19l-l)WO p.p.; Ivlaiden & Betche,

Cens,I{.S Jiales PI, (ff f6)BO; }/laid.en, I'or.F1.N.S.r;¡¡al-es 7(o92LÞ68

et seg. p,p.i Donin, Bibl'Bot' 8912(1925)67+p.p,; Perk-,

Gattung,tr¡ionj¡r, (t925)6r8, 11r 15 rË7 Þ.P' i trbancis, Austral.Rain-

For,Trees (tlzS)l+i üe1ch, J.Proc.Roy.Soc.N.S,'iÍare s 6z(lgzg)Í62

et seg. p.p.i Ler:rée, Dict.gen.phan, 2(I%o)5o1 p.p.?; lrilli,s,

Dict.Í'1.Pl,Ferns ed.6, (tgll)zoe p,p,?i Garratt, Trop.Iiood's

3gO91+)21 et soq.; Berry, Rot.Gaz' 96(I%5) f,f, n.17 p.p.;l

Be:ry, Geol.Soc..Aner.spec.pap. I2(f%8) f .2, n.ll p.p.; A.C.Snith,
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J,Arn.Arb or. 22(tgl.l)ZSO; Bick & Toilc',., J.Chen.Soc,n,4JB(194ß)Ptl:t

Pichon, Bull.Mus.Nat.Hist.Net.Faf!.IIr20(1948þ81; Her:r¡r, P1' .

Alkaloids ed.4, Qlt+9)1t91326; Metcalfe & Cha1k, l¡¡rat.Dicot.

z(lgso)ttlg ei seg.; t4oney, Bailey, & svrarqy, J./¡rn.Arbor. 3r(I9rO)

37+ e+ seq..; Francis, Austral,Re.in-For.Îï^ees ecì''2, (lg¡f)fOg r3ïl;

Croizat, Man.Phytogeogr. (tgSZ)Zùo f .5, n.1/ p.p'?; Bickt Doebel,

Taylor & Tod-i[, J.Cherr.Soc. rì. f59(f951)6gZ; Stern,'Ar:er'J'Bot'

ICGSSÐi!+rBB::t .firclerson, Trees IrI.S.'jales sl.3 t QgS6)t6g; Bíck,

Clezy, & Crow, Austral.J.Chen. g(l:gS6):-t]; L.S.Sr¡ith, Proc.Roy.

Soc,QueensI. 69(19S8)l+9; Bick, Clezy, & Vernengo, J 'Chen'Soc;

n.95}(f960)+gZg p,p.i Miíller-Stolt & trÍ.iùel, Trans.Geof .Soc,S,

Africa 65Gg62) f .6, Burbid-go, Dict,Austral.Pl.Gen. (1965)9r,

Evans in Beaclle, Evans, & carolin, Hanclb.Vesc'Pl.Syclney & Bluo

Mts. (f9Ø)111; Buchhej¡ä ín l[elchior, Syllab ,Pflzfm. et1.I2r2(f96+)

I22; Good., Geogr,Fl.Pl. er1.lr!g6+)t91 p.p.; Hutchinson, Gen'Fl'

pI.1(196h)120 p.p.; Aj¡y Sharrr,iillís Dict.Ff.Pl.Ferns ed..7 tlgee)

35O p.p.i Ehrend.orfer, I(renc-¡I, Habeler, & Sauer, Taxon f7(L96BB\2'

TIPE SPECTES: Danhnand.ra nicrantha (n f . )Benth., only speci-ds.

4&FJ9s!9I-æ, auctt. [non tabi]J. ]; Tul- r,l\rch.Mus.Hj'st.Nat.Par'

g!gSÐzg4-,418 p.p.i c.túuel-f in Ïialp., lvrn.Bot. l..{rg¡Z)83,II7 P.P.!

F,Mue1l., Pl,Colon.Vict. 1(1860)z+ p,p.; lL.DC., Pro<1. 1612(1868)

670 p.p.; Bai1i,, Hist.P1. 1(1869)11j1341 p.p,i Perk-& Gilg¡

Pfl,zt, (r9ot)77 p.p. :

Figures lH, 2I, 22, 3t-35, 361\, 378, \6R, C, D.
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Tall shrubs to nec-liun-sj-zeil bisexual trees with + short, spreeÌd.jrr8,

+ CorXrmbifora crot'ms; bark, wooô, stens, arrcl le¡.ves + oclourlesS;

secondary 4¡1em vessels often solitary or up to 20 por cent j¡l rad-ial

multiples of 2-0, ca (6O-)70-90(-1Oo) pu" sq.ùin, (0.9-)r.1-1.r,{-f .6) nrn

long x (lO-)SS-lO(-rfO) þ )rner tangential cl-ianeter, the perforation '

plates an¿ vessel-ray pitting excfusively sca"lariforur; fibres relatively

th5n-wa11ed., (r. 4-)2. 0-2.2(-2.4) *t 1.ong x (tS')zS-l5G5o) p' outer

tangential d.ia¡neter, fbequently libriforn wood fibres lrith relatively

f¡equent septae ancl preclonínantly sÍrnple pits, occasionally fibre tracþei-d.s

wj-th rather abunclant borc-leredl pits v¡ith red.uceC. bord.ers; nuftiseriate

rays (0.2-)0.55-t.t(-t.8) *r high or more by aggregation x (2-)3-5G6)

cells wicle, acicular orystals sparilgþ present in procr:nrbent ceIls, o*1

oells absent or rarely present+ in the raargi:rs; prj.rna.:ry cortex not sclQros-

ed., vtithout large intercellular spaces*'Fi ul-tl¡¡ate branchlet stenns

ror¡nd.ed compressed., rarely tetragonousr i glabrous to denseþ hispid.ul'ous-

stri6111ose, the nocles on lead.er sterns very broad.ly courpressed., appear{ng

fasciated.; petioles shallowly to d.eepþ sulcate, rarely planate; 1""f,

'F Oil cefls v¡ore not observed. in the series of second.ar¡r ¡y]-en sectiong

exanj-ned in the present stucì¡r. Garratt (t%[, Pl.+)rhoweverrrecord.s

thenr as sporad.io in occurrence i¡r multÍseriate rays of Dr_gIatela

(citecl as D. nicr?ntha).

t* Data fbor Hoboin (1888), Solered.er (rggg), Metoalfe and Chalk (rg¡o)

for @þþ (oltecl as D:--Ðå9raqtÞ).
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blad.es + notoptSrLlous to snall- mecophyll-ous, "rith 
nargins variably

crenate-Serrate to und.ulate or repancl, nic-lribs planate to pronrinu'bus-

lj-neate or sulcate on upper face; h¡ry:od.ernis absent fron upper face*,

oif ceIls i-n epid.ernis anc'r- mesophyll'F'i'.

Inflorescence buöLs har<l-ly compressed.o stipitate before erpansion;

nrature infforescences elaborately tþrsiforn' with (l-)74+2(- + 50)

flolrors; accessory axillary flov¡ers usually present; brects sma}l, +

isoraorphic, (å-)å-+(-6) n'n long x å-t *t broacl, usual-þ caducous i-n yotrog

bucl or before anthesis; bracteoles present, + herbaceoust + oontiguous

with tepals on hy¡ranthir:rl as the outer perianth whorls, persistent with

tepals.

Flov¡ers bj-sexual; perianth rotatiforn, d-ifferentiateci i,nto 2(4)

outer r¡horls of. (+-)¡(-6) sepaloiC- bracteoles anc-[ 1-2 i¡mer whorls of

(+-)6-g(-10) t ovate-elliptic, obtuse, paluinerved. petaloi¿ tepals, (,2')

Z*4*\-Ð nun long x (t-)1-Z(-ZÐ nnr broac-[, in hernicyc]-ic to + spiral

arrangenent; androecitm 2-l¡-seriate, the outer whorl comprising Ø-)+-l

(-9) stamens, fZ, -n-$Gt|.| nm lons " (+)3 - r(-rå) nn broad x å{ mo'

thick, with cÌepressecl elli-ptic peltate glancls appressed- to abanial face of

filamen'b¡ anc-[ broad.ly truncate extrorsoly-d-ohiscing anthers, the i-ru:er

whorfs (spirals) of + isomorphic oblong-cylind¡ica1 to + spat'hrt'1ate-

batilliform staminod.es, å-f(-få) mro 1or1g 
" #(4) mm broad; po11en grains

sli6ht1y etlipsoi-r}al to near spheroid.al, suboblate, Lg (18-)Zt'ZA(-lf) lL x

1ong. Lf (Ð+-)2642(-J+) lU , the colpi- transvers¿1os of igegular length,

fO-2t+(-ZÐ þ lo¡¿e*r often only one lve11 d.evelopec'1, the interstítial

*Hobein (1888), solered-er (r8gg), Monev et al. (rg¡o

'h+Hobei¡r (raee).

).
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equetorial depressions rather extensive but often lrholly or pa.rtly

obscure, the 6rain wal1s (tÐz-\*c thick, the surface sculptr.¡re v¡ith

J.uni¡ra irregulor to rather ci¡culer in outline, L-Zt P lorq..,¡ g¡moeciur'r

of 0-)+-12(-18) carpels, the styles terminal, hispicL, the stigmatic

oo}¡:rn her,iispherica.l, shortly ooni-caI, or appÐtrently absente; ovule

e11ipsoid., varia"bly rostrate at c}:al.aze"l end., anatropous-hemitropous

on sub-basal placenta.

Fruiting hypanthir.rn slend.erly cylinclrical-urceolate to quite urceolate,

or anpulliform-broaclþ obp¡rriforn, or globose, (+-)f-Z+(-lO) mr long x

(t-)Z-l(-10) nrn thick, levi6ate i"¡ith outer perianth bracteoles often

atta"chec-l on neck, glabrous or glabrescent, d.ehiscir¡g by a single fissure;

perianth anc'l nnCroecj-un persistent until after lr¡rpanthiunr clehiscence;

nutlets atta.ched. superficialþ (in shallow pits) to h¡rpanthiur:r wa1l,

uniforroþ sil-lqy hirsute, the boclies + ellipsoid., tho styles tenrinal,

subulate.

Ad.clitj-ona1 Characters Cornnon to InfYageneric Taxa

.Ilverage tree height range t+-25 n; bole h¡.rd.ly or not all buttressed-;

croïfrr branches horizontal or oblicluely horízontal, attachecl. to t:r¡rk in

slvollen trsocket-likerr joÍnts; i'rood. vr¡ith grolvth rings obscurerand. paren*

clr¡rrna very sparse ancl c-liffuse, occasionally grouped. close to vesse]-

membersrbut not vasioentric in cLisposition; branchlet ste¡rs wLth ulti-nate

I-J internod.os + tetragonous on leaclerr less often lateral stens, snooth

and. variably ffueþ stri-ate, the pubescence, where present, sonclid. lshite

to stranineous or brolvnish anC. most persistent about nocles, vrith si:lple or

tln Daphna:ldra jotrnsonii ar¡I D. melasmgna.
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often .tufted. hairs, the nod-os of branchlet stems broad.enecl, someti-nes

swo1len, often finely pustículate at area of clivergence of lateral stems,

vezxr broadly oompressec-L ," (l -)É-¡(-+) cm broacl on leacLer stenrs; veae-

tative bud.s na1a'owly obcorclifornr-conícal, the enveloping pair of bract-

like l-eaves clensely off-vrhite, greyish green, or stramíneous strigose,

with conspicuous d.ivergent glabrous r,rucronate api-ces, expanclilg v¡hen buc-ls

oa 5 mn for¡g; bucls on ultimate leaclor stem nocles arrangecl j-n a seríes of

$-)l or 1I along the nocle apex c:Î terminal nocLesrand. in series of 3 or 5,

rarely ,+, i¡r the leaf axils at subtermir¡¿,r¡.I rrod.es, conical to clepressed

conioal, quite sessile, only the centraf buds on the terminel ar,ô

subterninal Bo$ô8 c-leveloping; petiole haÍrs, where present, sorclicr

wh:ite to stramineous or brownish; lea"f blacles with nnargins slightly but

oonspicuously rectrrved. to sorietifles al¡lost planate, roid.ribs conspicuously

prominent on lower face, and nerves anastomosil6 tolvard.s blacle margins

1n a finer j open, rarely close vein retículum extend-ing unifo::nly from

blacle nargín to rnidríb on lou¡er face, generalþ glabrous on uPper

faoe. .

I¡rflorescence bucls nar:rowly obcorcli-forrn, initiall-y sessile and. com-

planate with stem vrhen 1-2 nur long, the enveloping pair of bracts ]inear-

lanceate navicular, lrrhite to sorclic-l grey-green or strarnineous strigillose,

eventually (É-)Z-l unr 1ong, with divergi¡.e- apioes; bucls subsoquently

elon6ati.:eg through the cLevelopuent of a compressed. stÍpe (- b"se internod.e

of primary peduncle of matt¡re inflorescence) up to !-10 mr,r lorrg belolr the

bracts which later d.iverge grac'LuaÌIy anc-L recurve at the apices to allovr
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expansion of the ul-timate ir¡florescence axes ancr. floluer bucls; mature

inflorescences variably ponclulous, occasionalþ tr,ro (or three) per loaf

axil, the acr,sxiaf ones much shorter ai:cl fe',ver ffovrerecl tha,n the outer;

primary peduncles broad-ty compressecl at base internode, more sIend.er, often

tetragonous at c-tista.J- internod.es, smoothly striate, clrying dark brovrn to

blackish, rarely paler, the subtermine.l 1-2 nocLes usually bee.ring solitary

opposite fl-overs ancL the basal nocles L]ç+)-nod.ecl second.ary perLuncles

r.¡ith solitary opposite floi'uers or opposite simple d.ichasia; solitary

flor¡ers at subteunj¡ral nocles on primory peduncfes usually opening before

any in clichasial groups, centlral ffovrers jn d.ichasial groups usually

opening before fla.nking flo';rers, ancl accessory axj-I1ary florvers opening

last; seconclary ped,uncles sjmilar in form to primary ped.uncle; ped.uncu-

lar bracts herbaceous, lj-near- to lanceate-d.e1tate, navicular, sometj$es

ovate-cle1tate navicular, rnucror¡ate acute, longer ancl lrore sLencler at basal

th¿ur at d-ista] noiles, usually caclúcous before inflorescence anthesis,

occasionally Índ-iscriminately persistent through flowering; peclicels

slender, usually longest in solitarSr floruers at clistal- primary ped.uncle

nocles or ter¡rina11y central flowers, occasionally bracte(o1)ate i-n

terzrinally central floluers, the bract(eo1e)s early caôucous; bracteoles

simí1ar j¡r forr¡r to seconclary pecluncle- bractsrrarely subtend.ing hy¡lanthiwt

ín single pairs, very early caclucous; raature flovuer bud.s obovoid.-turbin¡to

or almost nailiforrn-globose to cì.epressed. turbinate, the outermost pair of

perianth bracteoles short, the superjacent bracteoles valvate to Í-nbricate,

enolosing tepals.
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0pen flovuers small; tr¡¡panthir¡n broad.ly to d.eeply obconical-cyathifornr;

perianth of unequo"l whorls; perianth b¡racteoles bract-Iike to sepaloíd.,

in + decussate amangement, the outer bnacteoles entirely herl¡:ceous lrith

na,rrowly obtuse, rarely acute mucronalate aploes, + entire nargins,

abaxially proninent mic-lnerves, rrvithout conspicuous nervlng, glabrous

aclaxia.Ily, the inner bracteoles successively moro petal-oid. tha"n outer,

with broaclly obtuse or rounclecl, ::arrely apiculate apices, + broaC.ly

petaloicÌ margils, herbaceous med-ia,¡: areas wibJl, I, ), or 5 obsct¡re to

conspicuous nerves¡ glabnous ad.æriaIIy; tepals uníformþ petaloid.,

narrowly obtuse at the apex, generally glabrous, infrequently spa:rsely

strigillose toura^ncls the base, imbricate, i-:r obsourely tetrarnerous or +

spiral- arrangenent, the j¡urer tepals usually longer and. r¡¡nov'rer than

the outor¡ androeclr.¡¡r ruith inner (staminod.e) whorls sornetj¡res appeelri-ng

d.isposed. in a cfose splral; stamens squat, eroct or slightþ incurvíng

toward.s the apex, laterally contiguous, someti¡res partly abortecL, the

f1l¿u¡ents dorgiventrally cornpressecÌ, glabrous abaxially and. varlously

strigillose ad.axialþ, the staminal g;lanc-Ls -ú]ineþ pitted., subsessile,

paired. on tbe abaxial face of the filament jmnecliately beneath the

anthor, the anthers 61abrous, rrith short elliptic valves vuhich recurve

up over the anther apex after d.ehiscÍrg; staninocLes erect, + dorsiven-

tra11y compressed., with flat scarious round.ecl to + acute d-eltate glabrous

apices clrying d.arl< brol'rn or bl-ad<ish, the inner st¿üínocles slightþ

shorter ancl narrolver than the outor.

Ripe infbuotescences ll"j-th severel to most þpanthia naturing per

infbuctescence, the ped.uncles and. peclicels d¡yirrg d.ark grey-brovrn to
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blackish, very rarely r,uith one or tvo bracts persistj¡tó j¡ lnd.iscrinrinate

position; fÞuiting t¡ypanthiuc relatively levigaterw"ith outer perianth

bracteoles attachecl a1on6 neck with variable fbequency, dr¡ring blackish,

infrequently brownish, in ðehiscence rvith 1 to several incipíent físsr:res

clevelopi-r1g from the rim, of nhich only 1 extend.s tou¡ard.s the base so that

the neclc flattens out ancr. recurves to a1low d.issemj¡ration of nutlets;

nutlets attachecl- to lou¡er sides and base of Ì¡panthir:m char.rber, vríth

strai6ht*, sorilid- brolvnishrrarel-y paler hai:rs beconing graclually shorter

ancl ra.ther paler to hispid.ulous toward.s the style apices.

The na¡re Dap@!L4p is derived. from ôd¡plrl for the sweet bay or laurel

Larrrus nobil-Ís ancli'"ulpoç for a mon, probably in a1-]usion to the resen-

blance of the anthers to those of -Igl4gg (F.M.Bailey 1!01, Po¡rkins ancL

Gile 19O1, Itlaiclen L92I, ancl Ïbanc ís I)2), J:95l-).

Species, Geographic Distribution, ancl Ecolo¿y

The 6enus Daphnanclra conprises six species in coastal eastern Australj",

due ;:ûo no¡lth-east Queenslancl betwe en L5o3O' anc'[ 18oS, and. five in south-

east Queenslanc'. and. eastern ilTew South î.a1es betv¡een 26020' anct J4o4O'S

(maps zrLO). The recorcls of this genus fbom Neiv Guinea (see chapter T)

are all apparently attributable to Q&ùoSqphrlq.

The species occur on the meirgá:rs of ancr, rrithj¡ both seconc'lary and-

primar¡r subtnopi-cal rainforest betlreen sea-Ievel ancl altitud.es of ca 1150

rr. Unljke the species of al-l other genera ín the family, they arre often

* Except in D. Johnsonii,
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important anrL characterístic elements of rainforest second.ary grovl'th and.

seres, c¡c-ì. grow in more marginal habitats, such as seni-scleroptyllous

vegetaticn along dcr.rnp creeks ancl gullies.

Gernination of seed.s occurs in the Leaf litter ancl soil of the forest

floor (personal observationsra.nc'[ young plants and. saplings of D._gpgte-þ:

Schod.d.e 3+75, D. rnelasnrena: Schodð'e 3524, Ðr_gic{gn!¡A: Schodd.e 5II-J,

Ð. ¡çlgl9]l]a: Schodde 3278, 1r+4, L.S "Smith: BRI O52O2r+, ancl D. t-g_nuiqe_q:

Schocld.e 3568t iebb & Íbacey: BRI 1..031056, O37t+49). Regeneration by

suckering has so far been recorcrLod. in D. apateÌa (tUaiaen I92l-, quoting

-4,.H .Larrrrence ), D" .iohnsonii- (schod.cte 5167, 5rü), ancl -D._¡€rgL@fa

("f. C.T.',,ihíte 1918, Hr¡rst 17te),

Flollering appea.rs to be strictly seasonal but varies from species to

specl-es r Danhnanclra renancÌula and. D. tenuípes flovrer usua I1y i:: austral

autumn and. r,¡inter months (March-August ) a"nd. fruit in sur¡mcr nonths

(le c e mb er -l/larch ) r whor e a s D r_ egq!_e. lÊ, D._jgfiås__o_qli, Dr=rnglqggg¡a, and.

¡,-gicqg¡t_þ, all of rvhich are southern species, flovrer in spring months

(/'ugust-i\Torrember) and. set fÏuit i¡r l-ate suúimer or auturur (January-May,

rarely Jr.rre)rund.er prevailing season¿rl conc'iitions of rather uniform naj:r-

fa11 but wa"rmer sunner and. oolcler v'rinter temperatures. The tr¡o species

flowerir¡g j-n autr:mn ancl l¡inter raonths are the only ones occurring entirely

within tk¡e zone of maximum rain in su$ner months on the east coast of

Australio. (cf. Burbiclee 1960, f ,1). It is uncertai-n whether their

flowerÍ-ng perioc-L is influencecl by this, or by slightly more u¡riform

ternperatures throughout the yearr or slightþ less variable d.ay ler¡6*th,
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Notes on Generic Characters

The genus D--+plUra44Iq is rrel-1-cr.efi¡¡ec1 and. sunrne.rily d'istj¡rct fron all

other genera of the family in its usuaÌly sr,ralf tree forrn, its second'-

ary rqrlera lvith a greater frequenoy of vessels in racLial rnultíp1es,

relatively larger but fess heterocellular multiseriate rays, ancl greater

fbequency of septate fibres, its extraorclinarily flattenecl- nod-es on

leacl-er branchlets r¡hich bear nul-tiples of shoot buc1s, its elabora"te

thyrsiforri inflorescences wi'6h accessory axillary flolvers, jts rather d'í-

urorphic perianth coraprising relatively i:.regular nu'l'rbers of outer sepaloicl

bractooles anC. inner petaloícl- tepals, its relativeþ Jrregular number

of squat stamens lvith broac-lIy trunoate apicesr extrorsely-clehiscing

valves, arrcl c-lepressecl etl,iptic peltate 51anc1s on the abaxial face of the

filaments, its elongate fruiting Ìg¡panthÍa lrith per:sistent perianth and-

anclroecia, ancl lvhich d-ehisce usually by a single fisstlre onlyt ancl- lts

general ecological preference for d.isturibecl and- seconc-lary gro"rth raj:r-

forest. These critical characters have been assessecl as being anong the

nost speciat-isecL in the fanj-Iy (chapters IV, XVI, table fV). Sorne of

then ancr. others are discussec-l f\¡rther belov¡"

The rather distj¡rctive fee,tures of the seconc'Lary 4z1em, sunnarisetl

above and- treatecl j-I.I nore d.etail in chapter fv.2, have not been recognised-

previouslJr. They are iffustra'terl- in figures 33-35t and' 378'

The flattened. terninaf nod.es of lead.er stems, often so broad'1y corn-

pressecl, as to appear fasciated. , aîe founóì- in all species of the gerrus, ancL

provi-cle a usef\rl d.iagnostic character for them in the fielcl (see also
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Maiclen :¡92:r). Shoot buils are a:rangeù in a series of (S-)l or 1]' along

the apex of the nocle. Unðer nornal conc'!.itions, the central buC- d.evelops

fjrst j:rto f,he lead.er branchlet shoot, a.nc-L the central buùs of the

resultir¡g (Z-)l or ! axíl1ary bucì-s d.evelop later into lateral branchlet

shoots; the bud-s remaininS c1o not expand f\:¡ther anfl are lost. ';"here

flre central buc-L or leac'Ier stern has been broken, the Lateral bucls apparently

clevelop in its place, as for exanpl-e i-n a specírle n of D. tenuipes

(Schoa.ae 1568 ¿ CiNB) in which four shoots sprout frorn one nod-e.

The form of the leacler stem terminal nod.e, vlith its nu'rer of shoot

bud-s, is unique ln the fanily. It may be that it evolved't concomitantþ

lvith the ecological preferences in the genus for d-isturbeù habitat because

such ecological p¡.eferencesr likervise, are not founcl in other genera of

the fami-þ, It can be e4pectec'l that Dqpþnal:4lê saplings wou1c1 be subject

to rnone fbequent obstacles in the tangleil vegetation ancl greater oornpeti-

tion fron ad.jacent plants cLr:ring their gror'rth than those of the other

genera on the more open floor of primary forest. It c'Loes not seern

unrea5onable to sugÊ.jest that, i-n response to such pressuret the broacl

lead.er stem noc-Les tvere formed. to assist and. stren5thbn .the grolvth of the

sapling through relatívely clense ve¿1'etationranc'L that the multj-ple buc'ls,

*Becauseitisconc1uc.Ledirrcha"pter)0üIthotM'isthenost

aclvanced. genus in the family, those characters peculiar to it mey be

regard.ed., by írnplication, as clerivecl,
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able to erçancl anc'l shoot quickly, were d.eveloped. to nake goocl in as short

a time possible any d.arnage or impai-rnent to'the gror,fth of the rather

brittle terminal shoot sterns.

Though the inflorescence in j-ts eerly onto6erSf follows tho pattern

of clevelopment in !g¿g1þþpþI}g., -D-gf¡¡¿þ-oIg, anrl NemU¡sq+, it ultimately

expand.s in much more ela.borate profusJ-on, Its structure and. the

homologies of its parts a"re cLiscussecl in chapter IV.6:-n d.etail.

The perianth is the most compLex in the fanily' ft comprises, on

eren superficial exa:nination, tvso d.istinct groups of members. Those of

the outer group are sepaloic-L, anc-l on account of their smal1 size, herb-

aceous texture, shape, pubescence, ancl essentially clecussate arrangernent

(a-t least in the two outer pairs) are j:rterpretecl as bracteoles (chapter

fV.6). ïhrey nay represent the homologues of the paÌrs of perianth

braoteofes in _I4gre_låA anct l&Iûqq¡len, anC,. those subtending the fl-ora"l

tgqpanthium in Ðlïa@g3llgg.. The members of the i¡r¡rer group are petaloi-d.,

and. on account of thej-r larger size, petaloicl texture, brighter color¡rs

(recLrì-ísh in one species), rather conspi-cuoux venation, hemicyclic or

seemingly spiral arrangement, a"nc'. irne6ul-ar nquber of usually 8 or less,

a^ne considerecL to be homologous lvith the tepals of other genera of the

faniþ. The d.ifferenco betrveen the bracteoles ancl tepals is rarely

cfear-cut because the ir¡nen bracteoles are somevrhat transitíonal in fo¡'rr

betr,veen the outer bracteoles a¡rd. the tepals, Patterns of vasoularísation

that may cl.ariflr the origin of these parts renain to be stud,ied, It can

be suggestecl, nevertheless, that the d.evelopment of a èJmorphic perianth
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ín Dephr*nd¡." paral1e1s tho evolution of ca1yx ancL oorolla in higher

angiospenns and. perhaps attempts similar functions'

It appears that tine øíze ancl possibly shape of the microsporod'qrrt

}:riina m&y varSr accorcli-::,g to the species. In the fel'¡ pollen samples

stuc'l-iod. from each species, the reticulum is coarsest, a'nil the lumina

largest (tz-ZL ,A'Io"ù anclt nost variable ín size in Ð, .jol'ursonii

ancl D, teq¿ilgq-; the l-umi-na are sma.llest (f-f ( -+) /& long) iå

þigg3g!þ, anc-L most regular in size in D. q"gqqdgþ (see f'46 e-l)'

Ttre sjmila.Tity of microsporoc'Lerm soulpturing i-n the latter t-r¡o species

is consistent with their close relationship i¡ct'icatecl by other norpho-

logíca} characters. Nevertheless, because of the snal1 range of po11en

stud.iecl in the genus, comprehensive d.escri-ptions of the fornr of the

}rninae for each specíes have not been prepared-; conolusions as to

whether the observecl variations are consi-stent ancl characteristic for each

species are preaature.

Qne of tho nrain oharacters that has been used. to d.isti-nguish

¿eph]}a},]4¡:q fbom other genera of the farnily is the supposed.ly penclulous

orthotropous ovule (Bentheur lB7Or Bail-l-on l;813, Bentham 1880t Moore ancl

Betcho L893, Pax 188!, F.M,tsailey 1!01, Perkins and- Gilg 1901, Maj-clen I92Il

perkjrrs 1925, lemée I93Or.A.C.Smith }9ty'., Hutchinson l)6ls anfl Ài:ry Shaw

fg66), Bentham (1.c.) erçressly mentions thatn in many flov¡ors of

Various specinens examined., the oVule was al'lvays penclulous. Pichon

(rrr+e) r¡-rent further to suggest that, clespite its uniquely orthotropous

orientation, the position of the ovule r¡as not anomalous i¡¡ the fa'rniþ

because the fi¡nicle had. nerely become ad.nate to the r'¡a1l of the 1ocu1e,
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not to the ovul-e itself as in other gorÞra. Money, Bailey, ancl Slramy

(fg¡O) also mention concrescence of the f\:¡icle with the wa1l of the

Iocule in Þlþ¡_e¡r!{q, ancl L.S.Smith çfff8) states that the ovule ís

Itatt¡.cheil above the mid.C-le of the ceIlrr.

i.n exa¡rina.tion of the oyules fbom an extensive range of al1 specj'es

collected- c}:riry; the present stu{¡r revealecl, on the contrary, that

placentationisal.wayssub-basa].r,vithlittleac.nationofthefì¡nioleto

the vuall of the 1ocu1e. Ovule orientation as a result is anatropous-

hemitropous. The ovul-es a:re also chnraoteristically rostrate at the

66¿razaJ. enc-lrand. it is not un1ìkeþ tha.t the beaks formed. have r'risloiL

the eerlier investigators to interpret thenn as f\rnicles ant'! hence

postulate a penclulous orthotropous position for the ovufe.

Affi¡titíos

Sj¡rce its d.escription in 18J0, the genus Oelþlral:lf-" has been

accepted" by all revisers. Earlier Tufasne (t855a, fB55), C,Mueller

(1852), /r. de Cand-ol1e (1868), anc'l Bail-Ion (f8eg), having only neagre

flolrering mater{-al, had referrecL the only knolm species, D-grcgenlha'

to ÂtherosperÞâ,. Certaj:r floral characters of Þplr4qlglg, particufarly

the trunca,te anthers v¡"ith extrorse cLehiscence, reser,rblo those o1

Atherosperma rather than D-o-rlpèor+ or lgglglþr tlaÉi'.'þ¡¡1'y''''."

genera k¡rovun j¡ the femiþ at that time. Even F.Muel-l-er (f877) an¿
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Perki-ns anrJ Gilg (fgOf) vrere later rnisl-ec1 by floral struotrreit to place

a sec oncl specie s, _D_qpfrr44dåa--t-opg.ndqfa, uncler 4.tlp""sp"gtrg.

More recentlyo the l,Ielv Guinea species of Dfyaclq43!Þq have been

confirsed r,rith Dgp-þ¡e-qq¡.a (Perkins L9I5, 1925, Giþ and Diels 1925,

Lenrée I95I, vnn Royen 1959, Gooc] 1!6[ and. Ai:ry Shaw 1!66), as a resu]-t

of Perkj¡rs (1.c.) anrL Gilg anit Diels (f.".) referring f?uíting co1Ìec-

tions of Ðtyg$Sd"pbæ. to it. Depb¡ra4grg, as it happens, resembles

Drvaclod.anhno as rnuch j¡r fruit as ít d.oes .A.therosperaa in flolver.

Dapþæn4fg is distinat fþom Atherosperma, in the characters of íts

second.ary 4r1en and. fo::sr of its peri-a.nth, as lvell as through all the

features of the tribe Lar:relj-eae except anther structr¡re. The d-issj¡li-

larity i:r the forn and- d-ispositi-on of the staminal 6lancls betleen the

tl1o genera suggestsrfìrtherurore, that the similarity in anther struotu'e

is the result of parallel evolution. Ðaphn¿rnQ+'a al-so d.iffers flon

Drvacloclaphne in the structure of its peri-anth, stc.tnens, anil rather thinly

lignified. fuuítílg Ï¡rpanthium rvith persistent perianth ancl androecir:m,

Padu:¡"nqlcq is not closely relatect to ary Senus of the Lar-¡relieae

* .A,lthough the collections l,luel-ler oited. with the origi¡al d.escription of

Ätherosperma repancì,uIgn inclucle,: fbuitirrg specir^rens (gaitey: Trinit¡r

Boy), it is ovícLent fþom the ri.escription anù notes on herbarium sheets

that his conception of tho species lvas at the tjme based. on flor,vering

rnatería.l on1y, that collectecl by Dallachy at Rockingha^n Bay.
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oxcept, ln some respects, DrygÈofÌ-qPhi]9. /.ffi¡ity betvreen them.:'is .i

ind.icated. by those characters enumerated. j¡ chapter X, and lzlrelr

tt¡lncsiform j¡lflorescences with sjxiilar ontogeny ancl srnalI early cad-ucous

bracts, These characters ere il general d.istj¡ct from those li-nking

Ðrvad.od.anhne with Nemuaron and- f.cLurelia, and. jmpfy, therefore, that

Daphnrnclrq. is related. to the latter only through !!Jaà94elþne-.

Chemist4¡

The spe

alk¡.1oid.s.

cies of Daphnand.ra have become well knovn: for their bitter

In the four so far exa¡nj¡ea (D-r--gæa-qel-€t-, lr-rrgfa"Ëng4¿ì,

-D.-tç¡lQIlÈr¿þ, ancì. D"-lgA,lip-"g), all- alkaloid.s isol-atecl hc.ve been of the

bisbenzylisocluinoline t¡rpe (qnn"n I9I4, Bick and.'Jha11ey 19\6, I9l+7,

Bick ancl TocLd. l-950, Bick, Taylor, ancL Toclcr- 1953, Bick, llarley-L[asonr and.

Vernengo 19Ø) l¿hereas none of the aporphine alkaloid.s which occur in

.Allr_qqo sge_IEa,, I -o_qæ4o¡ ê D sa"ssafbas , lqqrg-lia (f. "o""g--u.1""di*),
and Nernuaron ha.ve been found. All, moreover, have tvro cliphenyl ether

lirtJcages except micranthine in Daphnandra apqt-ela which has three.

The alkaloicÌs isol-atecl number about tl¡elve (li"t, pers,conriì.), erncr. only

tlvo of them h¡"ve been founcl in other genera of the family. These are

arornoline and- c'l-aphnofine which occur also in Dorvrohora aromatica (ni* ana

ÏIha11ey 3gUB), but j¡r such proportions as to negate close ta.xonomic

rel¡.tionship betrueen this species ancl the two species of Daæ.@ndra. i¡t

nhich they occur. The formulae, properties, and occurrence of the

¡.lkaIoid.s are cLesoribed. und.er the species fþom which they have been

recorclocl.
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The pioneering work of Bick an|. others originally j¡rclicated' that the

alkaloid.s ancl their proportions of occurrence may be d'ifferent for each

of the specíes in the genus. To test this, smal1 samples of leaf and'

b¿rrk ¡naterial- of all species rïere sent to Bick for analysis (chapter II).

The sa^rnp1os.,-!rore nu¡,rbered- in cod-e without ind.ice.tion of their taxonomic

status anc-L incluclecl materi¡.I of three collections of uncertai¡r ic-ìentity

(see fo11oiïj¡6 section); several species were represented- by tt,ro or

three sa.rrrples. Though the samples examinec'l lvere too meagre in quantity

to pernit a thorough investigation of the alkaloid-s of each species, the

resulting cnalysis confirmec-l in 6eneral that the alkaloid.s u¡ere d-i-fT¡erent

betvueen but sjrûilar ot id-entical v,¡ithin the species recogniseå here

(liot<, pors.comn.). Moreover, the alkaloid.s in the three collections

of uncertain íclentity provicl-od. no fr-urther j¡rJ-ication of tarconomic

positJ-on or affinitY.

Interspecific Relati-onshiPs

Þp_luregr_Ea, with six species, is the largest genus in tho family.

Its rela.tive cliversification may be relatecL to its unique oxploitation

of clisturbod ancl narginal raj¡rforest habitat. Its centre of d-iversity

is in north-east New South'iTel-es lthere fot¡r of the six species are found-,

several of theni narrotï end.enics. Afl of its species are very olosely

related., d.ifferi-ng from each other in the conabi¡lction of a nurtber of

slightþ clifferilS rnorphologj-cal characters rather ta'"',n by arly a-bsolute

j¡rd.ivid.ual d.ifferences such as d.istingui-sh the species gfl Dgr:æhqtq or

I¿urelia. This suggests that speciation has been both relatíve1y recent
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and rapicl.

The slightly d.iffering characters, Ín su.uu,rary, are (f ) tfre size of

gre matr¡re tree , (Z) the textr¡re and. thickness of the outer b¡,rrk ancl-

i¡tensity of yeIlor',r colour in the fresh inner bark, (¡) ttre ciensity or

near c,bsence of pubescence on ultjr,iate branchlets, (4) ttre shape, size,

texture, mcurgi:ral inC-entations, color:r when dr¡r, and. venation of the leavest

jnclud-i¡g lrhether the nid¡ib is impressed or planate-prorninulous on the

upper face of the blad.e , (f) the d.egree of elaboratíon and. density of

branching of the j¡florescence, (6) ttre moan number, sizet ancr. Life

colour of the perianth anrL anilroeciun parts, (Z) ti," mear¡ nr¡nber of

carpels, (B) the clegree of exsertion of the stigmatic colunn, (9) tfre

sLze, shape, and. d.egrce of lignification of the fbuitin¿; hypanthiu:r'ard'

the clensity of pubescence on Íts inner wal1s, anù (fO) the d.imensj-ons

anc'r- haj¡ forms of the ripe nutlets. the fo:m of seed.lings and- micro-

sporod.er:m sculpturing, uthich appear to vary fbon species to species, are

stlLl- insufficiently d.ocunented-.

It may be argued. tha.t it is unreal-istic to separate species on such

slend.er morphglogical clifferences as has been rl.one here. llevertheless,

the geographic integrity of the taxa d.istinguished.r -their',hroflrër--}:

specific ocological preferences, thei¡ clifferiqg flolueríng seasons,

thei-r gonerally d.istinct allcaloicls, ancl thejr sympatry (oxcept in the

oase of D. .iohnsonii a¡rc1 Dr--r.gæg1du1a), compel their recognition as

species.

Because of the slight reticulaterl- d-ifferences between the species, an
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appreisal of thei-r jntemelationships ancl relative norphological special-

isation is cLiffícult to ¡rake. It c¡.n be suggestecl, holvever, that

_D-._Lejgq4414a ís the Jeast specialisecrl aenber of the 8enu8 on the following

grouncls. First, i-ts perianth ancl anc'l¡oeciun parts are altogether more

v¡riable in nu¡nber r¡uith a higher mrran ((ff-)f¡-f4(-15) perianth perts,

Qà6-7ç9) st¡.r,rens, Íun',. (5)6-9ç12) steurinocles). Seconc1, its androe-

ciu¡;r with fbequent partly abortecl arrthersrancì- occasional ste¡ej¡roc'Les lrith

vestigícl staninal glancls generally i¡rtermecLiate ín forrn bet'r"reen stanens

ancl stamjnoclesris not conpletely clifferentiatecl into fertile e¡r1 sterile

parts as in other species. It is the only species of the Senus occur-

ring irr north-east Qucenslancl, within the tro$ics'

Daphnandra ¡:icrantha fbon loler north-east Nelv south üales appears

to be more closely alliecÌ to D.__r_9lgn4uþ than any other species; the

tvlo replace each other geographì-calIy. Features comljlon to thenr are

bright yellorv iru¡er bark, large leaves lqith nicìribs i-orpressec'l on the

upper face of the bIac1e, very 1on5 1ax í¡rflorescences of relatívely lerrge

green-pigrnentecl flolvers, and. slencler fruiti¡rg t\ypanthia with thj¡ or soae-

l,fuat pap¡rraoeous lvalls. D-r-m-i-qræ!Àq- has also outer staminod'es TIith

sj¡rilar vestiges of staminal gIanc1s. Its i:ecompletely knovm alkaloíc]st

holvever, neither confi¡r.r nor contraclict this rel-ationship.

None of the remainíng species bear a sjmil¿rrly close relationship to

each other, The 1i¡h between D. apatela ancl D. melasmena on the one

hand. arrd. betl+een D. nelasrnena ancl D. tenuipes on the other through

apparent j¡termed.iates j-s of a clifferent nature, possibþ resulting fÞon
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occasiona.l introgression betl¡een D. melasrnena ancl the tvvo other species,

as cliscussecr, bel-ovÍ.

If D. repanc'lula is the least specialisec-l member of Dalh$-qnÈIt,

D. apatela rnay be regarcled- as the most advancecL. Not only cloes it

have the fewest a¡tcl most constant nu¡nber of perianth anil anCrroeciwn

parts and oarpels i¡r the genus ((B-)10-1r(-r¡) perianth parts, (l-)+S

(-6) stanens, (l-)S-lGg), usualÌy 6 st¿r¡inod.es, and. (l-)+6(-9) carpels),

but both starnens r,vith abortec-L anthers intermecliate i¡r form betvueen

stamens anci staminod.es, and. staminod.es with vestigial glancì.s, are

apparently lacking. Differentiation of the and.roeciu¡l into fertile

and. sterlle parts is here vírtually oomplete, D. apatela ís , moreover,

the most lvicLespreacL ancl successful species of the genus in south-east

Queenslancl ancl north-east Nerv South Jalesr' it tol-erates a wiùer anC-

often more marginal range of rainforest habitats than airy other species,

ancl has a relatively shorter flolvering ancì- fluiting season perhaps

d.evelopec-L through ad.aptation to such oond.itions. Its nrajor a"lkaIoid.s,

nícranthine, d.aphnoline, arrr' ilaphnand.rine, have not been found. in any

othen speoies of the genus. Over its geographic range, it is s¡rorpotric

rvíth P-_ne_l.as_4gna, !_r_¡æg+J-ba, anc'l D.__lgnulpqq in one area or another.

Superfioi-ally, D- iohnsoníi appears to be closeþ allied. to

D. gp&_t_e,l9., replacins it in the lf1al-¡arra d.istrict of Nev¡ South ;,¡aIes,

as has been Í-mplied by .AnCLerson (rySe). Both have the c'listinctive

planate-prominulous nid¡ib on the upper face of the leaf blad.e not found.

in the other specíes'l', rather short inflorescences of small green-pi6mented

* occasional spec i-mens of D. melasmena" exc epted,,
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flowers l¡ith relativeþ few parts, ond. the same flowering anrL fluiting

se.."son (austral spri¡5 anc-L summer). The fl-olverÍng h¡panthia of

D. johnsoni! are stri6illose, ljke those of P"__q!_?_!_eÀ1, though generally

nore sparsely so. It hosrhovíever, sulphureous ye1lol¡ inner bark,

sjmil.ar to that ù U-'-t-ul-e-s_ol".¡rg., D'-¡figqqp]l¡g, and- O--tepqrlqþ, and' its

non-phenolic alkaloicLs, though poorty knol-rn, comprise at feast tenuipile-

nortenuipÍneranc-L incLicate a relationship r¡ith these species and' D-te4g!I9å

rather than with D. aÞatela. From these d.ata it is conclud.ecl that

D. .iohnsonü is harclly more closely related- to one species than it is to

any other.

Daqþ+ggrl-raJe¡1r1Le_q, an enclemic oonfinec'i to extreme north-east New

South ia1es, is norphologically the most d-istj¡rct of al-l species of

!q.'þ4g4q4q,, Its reclclish pi-gr,iented. flo-v¡ers ancl fruiting ÌSpanthia are

r.r¡ique*in the genus. Other characteristic features are its snal1 sj-ze

as a mature tree, rather d-ivaricately branchec-L j¡florescences ancl i¡rfbuct-

escences vuith flo1¡ers anlì. fruiti-rry; h¡rpanthia on long; ped.icels, and. lr'rge

ampulliform, obp¡rri-form, J.ess often rather r.lrceolate-cylindrical fluitir¡g

kgrpanthi-a. Its perianth ancl anc'lroeciun parts are relatively large anrL

variat,l-e j¡r nunrber, comprisirrg 12-14(-15) peri-r.nth parts, (+-)S stamens ,

+ One i¡rcleterrninable speci-nen of k!þl' rnrlI-q, Blake ]5B9B, i-s also

statec1 to have reclclish flovuers. Its taxonornic position is d.iscussec'l

at the encì. of this section.
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an¿ (+-)¡-fO(-r¡) staninocLes, and. it has (B-)10-fz(-re) ca:rpe1s¡ it

resembl es D. repantlula' ' j-rì so¡:re of these respects' 0f its non-

phenolio alkaloid.s, repanc]uli¡re anc. tenuipine occur also in !-,-re-pgrið'u19,

and. tenuipine anrL nortenuipine in D. -qelg¡s[le4a. It flowers rLurj¡e

early ¡ronths of the austral r,vinter (April to Juþ) at a time rvhen all

other species of the Benus occurriqg in the regíon (O' a-pg!ç-ljl ana

Ð-r--qg-lLs-ILeIQ) frave usually finishecl or are just finishj¡re fluiting'

UnrLer Daphnand.ra melasuena are b:rought together forms with d'eepIy

yellolr-coloured. inner bark, smafl- leaves vrith rather inpressed ¡aiclribs

on the upper face and. which cìry o1íve-b1ack or blackish, small i¡fl-or-

esoences anc. relatively sma1l pale greenish-white flo"¡ers like those of

D. apatela but which are almost conpletely glabrous, ancì- j¡fructescences

anc.. fþuiting trypanthia similar i¡r form to those of D' -+lgÞlg but usually

borne oonspicuousþ below the leaves on ultj-nate branchlets' They have

the sarne range of perianth segnent ancì. carpel nrunbers as Dt-gi9J,]g4tþa,

and a smaller nr¡nber of stanino¿es (5-7(-S)), as in D-C!-at-e]s' Though

they are perhaps more ljke Dr_?!_{Le_þ than any other species i.11 overall

featr:res, thej-r alkaloíd.s are consistently d.ifferent, comprisinSramong

others, laovo-rotar¡r tenuipine ancL nortenuipine.

D. nelasmena is the nost d.i-fficult species in the Senus to d'efi::e,

partþ because none of its charaoters are particuSørly d.istinctj-ve ancl

partly because of rl.ifferellces betv¡een the forns referrecl to it. The

latter are c-liscussed und-er D, ¡ne-l¡ì¡ne^q.
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Cloucr-ing the pictwe of interspecific relationships flrrther are

spec j¡rens of D. apatefa anc-ì. 2. tq"!å!g.:. vr¡hich ha.ve characters approach-

r-n€ D nelasmena" The characteristics and provenance of these specimons

are stated. uncler D. aPat e1a ancl D. tenuj-pes respectively. TheY r'raY be

the result of iltrogression betr,¿een D.- roul+¡getg and- oither of these

species; all- have been coflected- in areas where D.-rr-re-las¡ngnq overlaps

geographically with one or the other. The two specimens linlcj::g

D. apatela with D.--mglj!Erû%g (Hayes s.rl.¡ fþor-r Bundagen, anc'r- Cra¡-ford'

s.ïÌ.¡ from l{oona river, rnalcha) bear fJolers, vuhile of those 1fuki¡g

D. tenuípes vrith D--ggfg-ÞF-e¡4, tlro (Uutcfte s.rl.¡ fbon Îv¡eed- river

d_i_striot (typu of D. tq*llij¿eé), od Jones \ß7, fbon Red Scrub, -'ìhiar¡

r.ilrian) ¿re in flovuer, ancl one (Hayes (1.xii,I952), fYom 'iïhian Ì-lhian) is

i¡ we11.¡J-eveloped. fbuít. \ïhile it nay be thought that the flovreríng

season of D. tenui'oes luoulC. prevent any fltrogression v¡ith either

D. rnelasme na or D. apatela lvhich flov¡er usualþ between 'llugust ancì-

October, i-t must be pointecl out that ind-iviclual trees of the latter two

species occasionalþ flower out of season, facilitati¡rg cross polli-nation.

.A.s an exnmple, the tree of 1,.-ge1aÞ494g fbor'.r v¡hich the type collection cæ,

(Scnoaae 3523)r:wes comnencing to flovrer in June. A nunber of flowering

col-lectlons of D. ai:atql-a, perhaps significantly fron the region of the

New South llales-Queensland. bord.er vlhere !-.--4e1æn944 anC. D" tenuipes

occulr, have also been gatherecl in the unseasonal n'ronths betlveen FebruarSr

ancJ. I'tlay,

It has been mentionecL that the centre of c'liversity jlr ÞI@I}!lx9- is i:}
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north-east llerv South r,:,ales r,¡here, in the region of the l'Iightcap range and.

lHeecl river alone, there are three specj-es, D_._a-u+!_e]3, Ð_.__q"1oÞ!qq_rt9., and.

D. tenuipes ,ruhich occur ,¡ith occasional trees of apparently intermec-Liate

charac-ber. Fron the aC'jacent l\{acphersou range come four col-l-ections

that carurot be referrec-l- with certainty to any of the species d.istin-

guishecì. here,

The first of these, taken from e. small tree floirerin¿; in nid--.liugust

on the rlar6in of rainforest at Sprirs*brook at pOO m s.n. (nte:<e l5B9B),

resembles l-_¡g""e_q!Þ,, fl.om r¡hich it is separated. geographì-cally by over

2OO miles, in the prominent nerving of the lolrer sr:rface ancl ir'rpressecl

míd.rib on the upper face of its leaf blac-les, in its relatively Iong, l-ax

inflorescences vrith shortly ped.icellate floruers, arul its general gla-

brousness. I-b cliffers fron that species, on the other hancr., in its

generalþ smaller la.uceato to ovate lea.ves (4-7 on 1or¡g x t/-2rtÇ3) cnt

broacL) with proninently crenate margins, a"nd- its srnalf recÌ-pigmentec'L

florvers (cf. D. tenuipes ) in r'rhich the inner tepals are only 341 nrt

lortg.

The seconc-l collection, conprislng sterile shade shoots from a large

tree in rainforest on the upper Coonera rivcr also at !00 n s.n.

(Johnson: NSI;67896), naÍ belorg to the sa¡re taxon, It has similarly

nerved, more broacily ovate leaves with an inpresseil micLrib on the upper

face, ancl d-ensely pustulecl branchlet s'bems. Ïts le"rger lea.ves, 9'I2 cn

long x 4-5 cn broacL, I'rith more C.eeply serrate-crenate nargins, Erre of

the forn to be expec'üecl fron a sheitecÌ habitat'
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The thi^rCL coll-ection f?on B0O rn s.m. in tall- rainforest on the

Sarabah re"nge (SchoC..-Le fi66) is of 2O4+O crn hi6h seedlings, It may

also be referabfe to this taxon. The seerLlings, 'l'¡ithout cotyled.ons,

have chartaceous ovate feaves 4-91¿ cn long x f|-4 cm broecl-rlvith s1i6ht1y

i.npressecl rrrJ-d.ribs, crenufate-se¡rula"te merrgins, and olive-black colour

rthen c1ry.

The fourth coll-ection from lllt.Linclsay (Forsyth: NSM/ 67891) comprises

leaflr branchlets bearing fr.uit in September. Iir, hairj¡ress, antl overaff

shape, rnargins, ancL venation of the leaves, in lrhich the mid¡ib is

irnpressecÌ on the upper face of the ble"Ce, it resembles lr__ryeþ_slt-e!¡r or

the hairy forms of D. tenuipes. The na.ture fruitiqg h¡4ranthia, being

t¡rceol¡.te with a,,vel1 narket neck, surall (fO-fZ(-f+) * long x +5(-6) rur

thick)¡ and. quite lignifiecl vrith rval-Is {-I mn thick, ¡':re nore like those

ofD neLasnena. The tfure of fruiting, moreover, though more consistent

rvith that of !_r__te¡qiipgs_, lios betr¡een the nain fruitin6 period-s of both

these species. This collection nay represent one of the supirosed. hy-

brids between !_, rqqlA¡q_u_qa ancl !-j_9_quj{Ler.

.A.tkaloiC. tests on several- leaves of all these collections except

Schod-c'le 3166 (seecllings) i-nclicatecÌ that Bfake l-|B9B, and. Johnson: NSII

67896 had- icientical- non-phenolic alka"Joid-s v¡here¡"s those in Forsyth:

llS;.' 67891 were partly clifferent. Tenuipine rvas the major al-kaloiù

founcl in aIl.

the cliversity in O_?flh&ag{tg in far north-east Neri South iiales renains

incornpletely unclerstoocr.,ancì. ftrther critioal stucfr of loc¡"l populations in
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the region of the Macpherson range, Tl¡eecL river, and. Nightcap range is

rleectrec'l-.

T(cy to the Species of D_oel$q4flllq

1a, Míclribs slightly prominulous or planate on upper face of leaf blacl-es,

rnrely sho.l1ow1y impressec-l near petiole; stigmatic colunn usually

exsertecÌ to near tips of stamens; flowers sna11, lui-bh peti"loic'i

tepals (z-)z*-lL(-+)'* lons . 2

2a. fùuiting t¡y¡ra.nthia + globose, (+-)S-IGB) nu,r fong, on pe¿icels

(+-)¡-S(-10) nn long; leef btaC.es w"Íth margi-ns cleeply a¡d. rather

clistantly coarse crenate-serrate for | - 4 æ length of blad.e)
from its apex, nerves conspicuously prorninulous on upper face;

margi-ns of petaloic', tepals entire; lfloral h¡ranthia sparsely

stri6i11ose]....... 5 . D. .johnsonii Schod-d.e

2b. Fruiting hypanthia (cy1i¡rc-l-rical-) uroeolate, .(5-)8-20 nin long,

on pedicels (Z-)yeGg) * long; leaf bl-acles r¡'j-th nar¿;ins

shalloiirly fine crenate-serrate to crenulate-semul-a,te for * - Z
8

of length of blad.e frorn its c,pex, nr.>rves obscr:re on upper face;

mar¿;ins of petaloidL tepa"ls fjmbriol-ate, rarely aì-most entire ... 3

Ja, Fl,oral- hypanthia stri-gi11ose-puberulous; inner bark yelloltt-

ish crearn; leaf blacles clrying + pale grey-green on upper

face, sonetj$es blackish-, rerreJ-y olive-ti:rtec1; margins of

leaf blad.es crenate-serrate 6. n. apatela fichocld.e

Jb. Floral þpanthia glabrous; inner bark cleep sulphureous yellow;

J-eaf blad-es cLryin¿; ol-ive-black to d-ark olive-brovrn on upper

face; margins of leaf blac-les + crenufate
ç , ...... 4. D,_¡LeÆ_nsnA Schodd.e
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1b. Ii[idribs jmpressed on uI{per face of leaf blad.es; stigmatic

ooltmn usually exserted. no fa¡ther than tips of stani:rod.es+¡

flowers larger, w:ith petaloid. tepats (2fi-þ-+X-S) mn long* . t o . e lg

\a. Ibuit j¡re l¡ryanthia slencì.erþ urceolate-f\rsiforur, (fO- )f5-Zt+

(-fo¡ x (Ér-)¡-¿+(-5) nn, with J papyraceous walls ( | ruo

thick; leaf blad.es (5+-)7-17G22) cm long, with nerves +

thickly prørinent on lower face¡ j¡rflorescences (Zl-)5-tZ

(-lgå) cn 1on6, fslenderly elongate]; tepals green-white

or pale yellow ...ù. ............ó.. ..... ..... 5

5a. Ieaf blad.os lanceate to elliptio, + chartaceousi

margils of petaloid. tepals coarsely fi¡rbriate; stems

usualþ pubescent; starnens (+-)6-Z(-g), petioles

G-)l-tZç-l5 ) nn lor¡8, straíg¡t ancl d.ivergi¡g fÞom

sten; ffloraI ]lypanthia usr:a11y strigose].
1.D, repand.ula (F.nn"rell. )F.Itrue1l-,

5b. Leaf blacLes cbovate. to er-Ij-pticr. + coriaceous; -. nar¿;ins of

petaloid. tepals finely or obsoureþ finbriolate; stems

+ slabrous; stamens (+-)¡(-Z); petiotes (h-)5-8(-10) mn

1or¡9, often i¡¡ct¡rved. towarcls stem; lfloral tSpanthia

glabrous].. " . ..... ... >. 2.D._micqq¡rtha lÎu1, )Benth.

* Stigmatic col¡nn exserted. to near tips of stanens, and. flowers and.

petalold tepals slha^Iler in D. melasmena.
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4b. nfl¡iti¡g Ìry¡ranthi-a (cylindrical-)r:rceolate to obp¡6i-fo:m

6¡ ampulliform, (S-)l-zo x (1-)l-7(-fO) nur, with ligneous

walls (+Èå(-L) t* thick; leaf bl-ac1es (l-),+-g(-t4) cn

Ìong, with nenres slencLerþ proni-nulous on lorver face;

inflLorescences (tt)Z-e(-9) cn ]ong, fslen¿er or d.ivaricatoi¡

tepaLs green-white or red.cLish; fflorat t¡y¡rant]r-ia glabrous].

6a. Tepals green-vrhite; 1eôioc1s L-3 mn long j¡

flovrer; leaf blad.es closeþ crenulato to near

base; f:ruiting try¡ranthia (cyltndrical-)urceolate,

on pecliceJ:s (Z-)14(-g) *, lor:gi i¡¡ner bark

d.eep sulpht¡reous ¡reIlow,. t+. &-gfry Schorfd-e

6b. Tepals rerld-ish; ped.icels (z-)¡fo(-il¡) mn long

ín flower; leaf blacLes fi-nely crenate on upper

I
7 fnriti¡re h¡rpanthía obp¡æiforn to anpulliform,

rarely r¡¡ceolate, on ped.ícels (!-)8-12(116) mn Jor¡g;

irurer bark brownish oream to pal-e yellowish

brown .. o..... .. ........ o. , 3. D. tgnuipes- Pgrlc"
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]. ÐeP!4ePd{e--reESÀÉA (r'Uuetr' )r'l"rueU'

Daphna4cHa- reiq¡i4gla (F' Muel1' )f ' luef f " Sy st' Cens'Aus tral-' P1'

r(:lILz)ttF.If.Bail'rsynops'Queensl-'Fl'(lBBl)l'zz;F'ltd'Bai]"

Queensl.iiood.s (rg86)6¡; Bancroft, .¿\ustralas.J.Pharn. z(reaz)rol;

Bancrof*b, J.proc.Roy.soc.N"S"I'flales zo(rBB7)69; Bancroft, Proc'

Roy.soc.Queensl. h(1887)11, Bailey, Queensf iÏoocts (1888)gri

Bancroft, Res.pharn,Queensl'pl' (reaa) [^'"']i l\þitLen¡ usef\rI

Nat.Pl.Austral. (fggg )ß7 rL,ll*; F'MueIl" Sec'Syst'Cens'Austral'

pl.1(1889)5;tr'.tr'l.Bai1'rcat.Pl'Queensl'(r}goÞ9tJ'F'Be"il"

Queensl.A'.¡, 5(r89g)LOr; F.M.Bai1.' Queensl'Fl. 4{t9ot)t295'

tzg6; [perk.& Gilg, pflzr. r(rror)z: pro sJrn, 4-ttt"gge!9r.+al;e

rqp-a4.1gfi ); Perk' , Pfl:zt, 491rlrr)+ P'P'' f 'It+i Petríe' Proc'

Lir¡n.Soc.N.S,lia1e s 37(l]9l]Z)]t5z; F "M'Bai1" Conrpr' Cat " Qucensl'P]'

(rgr¡)4Jo; :ii'ì:ite, Queensl.Ag .J. 9(r9rB)rr+7; h{ai-d'en' For"F1'

N.S.iîales 7G9z-D69 r3Jo; Donin, Bibl'Bot ' 89 
'z(tlzS)67+;

Perk., Gatturrg'Monj.n. (tgzùroi =,ielch, J.koc.Roy.Soc.N S.iì'ales

62(Ig29D06r564, f .4¡ Garratt, Trop.'rlood-s lg(tgl+)L9¡ Lahev &

Jones, ¡¡oc.Roy. Soc. Queensl. 50(19 3Ð1¿2 'tgalhnaldra reÞa'1rGl'-rJ-""'¡

Hurst, poison p1.N.S.i:iales (]:gl.z)tzzrI21; Bick & 
"trhal1ey' 

Univ'

Queens],pap. I, ze(ry-$)t, I, JO(19t+7)2' T' fi(I9t+B):-'z; Bick &

Tod.d., J.Chen.Soc. (tgUA)zUor2IJ2i Ìfebb' c'S'I'R' BuIL' n'232

(rg+g)rog; Her:ry, Pl. Âl'kal-oic's ed' +(nn)Y6; Francls'

Austral-Rai¡r-For.Tr ees eù'2r(rg¡r)+or; Bick'Doebel' Taylor' &

Todd., J.Chen.Soc. (tgSÐ6gZr69lr; Bick, Taylor' & Tod'd'' ibicl''
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(tgsÐ6ge r6)J 16g8; Kullca jl1 lúanske, .Llkaloids 7(1960)trt,3 rt*i],

l+60; trrend-orfer, Krend'l, Habeler, & Sauer' Tarcon f7(I968D\2'

¿grre:L"rf¡glF" ""1r"",1"1qt'" 
F.MueII., Fragn' ro(1877)1o5' Perk' & Gilg'

PfLzr. +(rgor)Zg; fPerk., Pflzr' 4g(rg1])'h4 p'p' pro sJm'

Ðaphnandrae{qp?-44uJ-qfll Kulka in Manske, Ä1ka1oíd's i+(1954)Ztl i

Itutchinson, Gen.I1.P1, 1(19 64)tZZ'

TYPE:DallactSrrDaLXrmpleGap'RocJrínghamBay..._lectot¡re

in I\{EL (11&), isolectot¡¡pes in BRI, NSIi; F'M'Bailey' Tninity

BaY 

- 

sYnt¡Pe in l"EL'

Daphn¡.nil¡a 4igfgå! Pork. ,PfLzt' +9þ91.f)tß; Maic-Len' tr'or'Ff 'N'S'----------
.Jat_es 7$lZtþ69i Domin, Bibl.Bot. 89,2(t9ZS)61+i Biok &

iîhal1ey, Univ.Quoons,Pap. f, 1O(L9+7)2, f, fi(I9)ß)2, Bick &

ToC.ù, J.Chem,Soc. (tgUS)ZtlO; tr'febb, C.S.I.R.Bu11. tL'232(I91+8)fOg;

Bick, Doebel, Taylor, & Tod-c1, J.Cherc.soc. (tgsl)6gz; BicJc,

Taylor, & Toclcl, ibi¿[. (tgSl)6g6r6)-1,6)Bi Ku1ka in Manske'

Àlkaloid-s I Gg6o) trl*1, 1160, úr'

TYPET I,.Ðiels 8401, ober-Barron, lOO n s'Ír' B (lost);

Schod.cr.e 3258, 'Iongabel Forest Reserve, c' 7 n¡iles south of

Atherton neot¡tpe in CANB (VlAef), isoneot¡¡pes in A' 'AÐ'

ATI-IERTON, B, BRI, CANB, G, L, P, SING, ì'ELT'

Figr.rres zlt 33, t16CI.
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Díagnosis.'

Average tree height fo-20 rn; innsr bark bright ye11ow, less often

pale;ulti¡ratebranch]etstemsclensc}y,lessoftensparselyhispicl.

strigose, rarely entirely glabrous; petioles straight, (+-)l.lz(-15) rurl

long; ofo'ulfr leaf blac'|.cs n¿ìffolÏly to broacÌ]y lanceate or narroT'I1y elliptj-c'

Q$-)}-t7Gzz) crn rons x (t-)z'fi(-B) cn broacl' + chartaceous' drving

clull rnicl olive-green to blackish, uith nargins finely clenticulate to

undulate-d_enticul-ate, miôrib shallovrly to d.eeply i-npressec-L on uppor face,

ascencLing nerves + obscure, on upper fa.ce, sparselyrrarely d'ensely

hispicl-strigose on lorrer face'

InflorescencesborneamonSanc].bclowpersistingleaves,laxly

¡¡rrsiforur , (Zt)S-tZ(-lÉ) cn 1ot1g, generally hispicl-strigose, sonetj¡es

glabrescent, bearine (f¡-)f-B-42(-50) flovuers; perLicels ç¡-)Z-SGB) t:n

1ong,

open flor,rers vrith try¡lanthirxr usually + clense1y? less often spa"rsely

hispid-ulous-stri6i11ose, rarely entírely gla'brous; perianth pa'le ¡iTee'r

to greenÍ-sh whi-te, (rr-)r¡-r+(-r¡)-pr,.tite, the inner tepals (z*-)lL-trt

(-¡) *n 1orr.g x (f-)riz(-.2tr) * broa'd-, with + d'eep1y fi¡rbriate-crenate

nrargins; and.roecium of . (4-)6 -1Gg) stanens 1-1å(-1å) ru'r longranc'

ç5)e-1G12) staninoc-Les, the outer stamlnoc"es occasionally bearin64

vestiges of staminal gland.sí rynoecirm of (¡-)g-rz(-16) carpels, the

stigmatíc coJurnn shortlSr anrl' thickly heurispherical, rarely conical,

exserteil to apices of sta¡ri-nocles, rarely beyoncl'

Rípe i'fructescences usually borne beloi.r persJ-stÍ.:ng; leaves, (2i-)
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6-lz(-t+)om1on6;peclícers(l-)+'lÇ12)mr'rIong'oftenconspicuouslv

expanc.,ed uncler fluiting Ï5¡panthir:rr; fruiting t¡ypanthirxt narrowly

cylinclrical-urceolate, approachíng flisiforn' (to-)v-zl+(-10) mm long

* (É)l-l(-¡) nrir thick, thinly lignifíeii or pap4raceous with rva'l-l" < L

nm thick; hairs on rlpe nutlet bocr.ies (g-)g-f-O nn 1on5; styles of ripe

nutlets 11-16 rcm Iong.

Detailecl DescriPtion

Sma]l to ned-ium-sizec-L trees (¡-)fO-ZO (-Zù n high; bole ca 8-lf0 cr't

rl_iamoter breast height, rarely ooppicing, someti:nes suckerilg; crolrn

umbrageous-oorSrrnbifo::ntoslightlycylinc..rical,shorterthanbole,tbe

leaves often ¿ pendulous. Barrk þf mn thick tvhen c1ry, outer srrrface

fíne}y cracked. anc.L pustulec-l, greyish to fawn-grey or nic., greyårown'

i-nsi.e bright, less often pnle yelrorv, dq¡ins du11, rarely yellowish'

biscuit-broli-fn. iiood" bri8ht to pale craarny yellovr ' 
ðryríng crea¡t grey

v¡ith a strorlg yeIlowish trîash. Branchlet stens + loosely branched'vl-ith

leaves confinecL to ultj¡nate 3-bG6) nod.es, the uftj¡rate þ6 i-rrternocles

(f-)z-6(-10) cm long x (].):-'L..zt(-+) *t thick' thicker on lead'er ster'rs'

slenderest on laterars, sometj¡,ies faintly f\:rro¡red. and- pustul2ed- belolv'

d.rJrj.rrg ririd. grey-bromr to blackísh' often tinteði olive' rarely favrn'

d.ense1y, less often sparsely hispid--Strigose, rarelyêntirely glabrous;

shad.od. a.::c. saplÍng branchlot stems with ultj¡rate þ6 j¡rternod-es (r-)4-B

(-tZ)omlongrmorebroactlyflattened'atthenocles'noresparingly

pubescenttofbequentlyglabrous,exceptbuc.ls.Petiolesstraight,

clivergent, (+-)z-r z(-:lù.rrm long x(å-)1-2( -2t) rnn thíck' rLrvins nicl- brov¡r
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to d.¡rrk ol.ive or blackish, sparsely to d.ensely hispid'-strigose, sometines

glabrescentr rarely entirely glabrous except on shac-led anù sapIi-ng branch-

lets.I,eafb]ac]-esnarrov{lytobroad'lylanceateornarroitllyelliptic,

oxceptionally oblanceate, broad.ly elliptic, or ovate, (È-)ï-|7GZZ) cn

longx(l-)2.*(-B)onbroacl,broacllyobtuse,ínfrequentlyScuneateor

al¡rost cord.ate at the base, frequently attenuately acunrirrate nucronate

obtuse to acute at the apex; nargins finely r]-entículate to urrclulate.

clenticulateo less often repancl, shallovuly crenate, or entj¡e; texture

chartaceousrrarelythinlycoriaceousrtheupperfaceusuallyfiJ}ely

v¡,rinlclecl with a finely prorninulous vej¡r reticulun; colour rather glossy

nid-toc.Larkgreenonupperface,palerand.ðuller,sonetinesgreyish

vrith pubescence on lol,rer, in ilry leaves ilul]er r¡íd' olive-green to bI¡"oltj-sh

olive on upper face, palor on lolrer; nervation rvith miclrib sha]Iol'l1y to

d.eeply irnpressed on upper faoe, on lovrer wíth (4-)6-8(-9) slencLerly to f

thicklyprominentmaj¡rnervesascend'ingfromtheniclrib,thevein

reticul-r.¡r. usuarly more finely prorninulous tha'n the nerves; generally

sparselynrarelyd-enseþpaletavrnytosorcli<].grcy-whiteratherctrrling

hispic'l-strigose on lov¡er face, sometímes gl,abrescent, very rarely quite

glabrous, the hajrs irrv:rriably cr.enser on nerves and' r'riclrib; leaf blacl-es

on shaded. ancl sapling brer:rchlets larger, with more conspicuously denticu-

late nrar¿;ins, more prølinulous vej¡r reticult¡m on upper face, ancl sparser

pubescence, often glabrous. Bark, sterns, and- leaves not or very lveakly

aronratj-c,sometjneswithanobscurestaleoclourwhencrushed.

InflLorescences borne rather sparingly at ulti-nate (f-)Z-7çf2) 3-eaf
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nod-es alìlong ¿u:cr. belol¡ persistirr6- leaves, markecÌIy pend-ulous, laxly

t¡gæsiforni, (ZL-)S-IZ(-fgå) cm 1ong, sord-id. g'ey-vrhitc to stranineous

hispicl-strigose, sonetirnes glabrescent, rarely almost entirely glabrous,

bearins (ts)ß-tÊ(-¡o) fl-o.i.¡ers. P?imerry peduncles (rf¡- )4-lo(-r$) c,"

for6r the basc internode (1-)É-Z(-*) -n thíck, the clistal internod'es

harrllyte.lragonous,usuallysparselytod.enselyoff-whitetobrovrnÍsh

hispict-strigose, l¡ith base j:rternoc'.e sonetj:-ies glabrescent, rarely quite

gla.brous, (Z-)+-lÇ10)-noctec!v¡ith subterninal f(-Z) noclles usun1l¡' single

flol'rerecl; accessoïy axillary flovrers f?equent, solitary or j¡l sinple

d.ichasia; bracts of pri'ary pecluncle (l-)få-l+(-6) mr.r long x I 1 ni; broad-,

sparsely to clensely sorc-liil r,vhite to brov-rnish strigose abaxía11y, nore

sparsely pubescent to glabrous arlaxially, occasionally foliose anrl up to

lr-Z!2 cn long x L-Í "t^ 
broad.rvrith sparsely strigose r:riclribs; secolrlary

pec1uncles (L)ttl(-6) na long;.Ì:ror-e,,: .s].enrler than prir.rarXr pecl¿nc1e,

sonetj¡res more clensely pubescent, l-J-noclecL; bracts of seconclary

pec1uncle usually r,iore ovate than those on pri:lary petuncle, (å-)f-få nn

Iong x þf m¡ broacl; pedicels (I)Z-E(-B) urn long x I å *" thick, terete,

soneti-nes tetragonous uncrLer fll-orvers ln terninally oentral position in

j¡¡florescence, harcr.ly expanùoù unc'Ler hypanthiun, densely, infrequently

sparsely hispicl-strigose, rarely cornpletely glabrous. I{ature flolrer

bucls ($-)z-z*(-Ð mn lons x (r-)få-ZiGl) rm thick, frequently d-enselv

pale strani-rreous to tarrrny strigi-lIose on hypanthj-ur:r and- outer perianth

bracteoles l,¡ith j¡rner tepals spr,rsely hairy or glabrous, infrequently

r:nifornþ sparsely strígÍllose, rarely quite glabrous'
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Open flowers, gr¡ranthirrn I-L+(-2) mm long x (å-)f-få mm thíck,

usualþ rather clenseþ sord.id. white to fawn hispic'lu1ous-strigi1lose,

less often sparseþ hai:ry, rarely glabrous, occasionally bearing outer

1-2 perianth bracteoles below rim tov¡ards base; rj-n flat to slightJ¡'

rising, : ] *t broad. Perianth pale green to greenish white, (rr-)

Ð-L+(-L6)-partite ín 3-5 whorls, the outer (Z-)l whorls of + opposi-te

bracteoles, the irurer l--2 lvhorls comprisine 7-8(-10) tepals; outer

perianth bracteoles broa¿ly ovate-c1eItate, (å-)f-få(-2) * fone x (å-)

å-f(-få) mm broad., pubescent as tgrpanthir.m abarrially, i-nfbequently

sparsely strigillose adaxial-þ; i¡ner (1-)Z pairs of perianth bracteo'les

d.eprossed circular to broad.ly-based. broad. e11íptJ-c, ovate, or obovate,

late nargÍls, uniforrnly sparsely¡rarely d'ensely strigose abaxi'a'lly, or

the haj¡rs confj¡red. to the median region, very rarely entireþ glabroi-''s;

tepals variously lanceate, sometj¡es namowly elliptic or narrovrly ovate,

eâ+)r+(-¡) t* lons x (r-)rtsz('z*) "*t broad, with deepl¡rareþ

finely fimbriate-cron¿rte rnargins tov¿ards the apex, conspj-cuousf.y (l-)5-'

nerrred.¡wittr obscure r¡ein reticulum. Androeciu entirely pale green,

(z-)l-+-'eriate; (+-)6-7ç!) stamens 1-+(-1å) nm lons " 
(å -É tt'

't,2
broad'xä-$runthick'sornetirnosnarro$ru't7.mmbroad'throughoccasj-o::ra]

abortj-on of one pbllen sac and the associated. sta"n8nal gIand.; fílaments

broa.d. and. short, # mm long below stamj:ial gland.s " 
(+ -É -L nm broarL't 't

x å - | run thick, entireþ glabrous, raroþ strigilLose adaxi-alþ;
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sta¡'rina1 glands d.epressed. elliptíc, peltate, + - It+> mm long " + '' =,)
mrn broad.; anthers conpressed.rslightþ d.epressed. cubical, ä - i mm lcng

x (l )t(-1) rr broarL "à - f run thíck; ç5)6-l(-12) staninod'es.

oblong to usually someïvhat clavate, rarely rather batilliform, (7 -)

å-f o- long x # ^ thick, the base thÍcker than the apex, with a

prominent abaxial nid.nerve, rarely strigiltose abarci-eIIy, variously

strigillose tovrards the base ad.¿rxÍaIly, the outer sta¡rj:rod.es with

vestíges of staninal 61and.s occasionally present as t¡raline A¡.eas or

aborted. flaps of tissue. Gynoecj.um of (E-)ULZ(-16) carpels; styles

exsertecl å-f(-få) nm beyond. t¡ypanthir.u, rim in a broad cyIíndrical to

subglobular, rarely narrowly conioaf co}.¡rnn ca + - t mn tfricf<; stig-

matic colurur short and. thickly henispherical to infrequentþ namowly

r1conical, + - i rrm long, exserted. to apices of staminoiles, rarely beyoncl"

Ripe i::fyuctescences borne at ultimate (f-)¡-fO(-f+) leaf nocles,

usually below leaves on branohlets, (Z$-)6-tZ(-f+) cm 1ong, the a:ces

sparsel¡rarely d.ensely strigose. kimary perLr:nc1es (å-)¡-A(-12) cm

1or¡gr the base i¡rternode É-$l(-l) nur thick, of the s¡uno form and

pubescence as i¡r i¡rflorescence, sometjries rather glabrescent; seconcl-

ar¡r pecluncles (|-f-É(-2+) om Iong, of the same form as in ínfIor-

escence, usually more clensely pubescent than primarSr perJ-uncle; ped.i-cels

G-)+1G12) mm longr of the sane forrn as in Ínflorescence, often con-

spicuousþ o4pand.ed. r:nder fþuiting tSrpanthia, persÍstentþ if more

sparseþ pube scent . trbuit irrg t¡y¡ranthium natr owþ cylindric al-r:rce olat e

or urceolate, approaching firsiform, (l-:o-)tS'zl+(-lo) mm lorrg x (tt-)l-4(-5)
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mm thickf rurrrowed. into a long neck .. $ x length of h¡panthiun,

taporocl toward.s the base, J-evigate to faintly striate, duLl to rather

glossy l-ight green, sParse\y sordid. whitÍsh strigillose or glabrescent,

thinly J-ignified. or papJ¿raceousrwith walls ( t mnr thick; lSrpa^nthi'-::t

charnber long and. narroÌ1/, genoralþ glabrous on the neok, lor¡g d.irty

brown siJ-ky hirsute toward.s the base arnong nutlets. Iürtlets enlongaiìng

in matqrS-ng t¡y¡ranthiurn to nai¡rtaln the exsertion of the style apices

beyond. the þpanthir.m rj¡a as in fLower; bocti-es of ripe nutlets namolvly

ellipsoid., almost f\rsiform, 5-7 nn long x 1-2 r¡m thick, the haj¡s

(A-)g-fO nnl long; styles of ripe nutlets 11-16 nn long, hard.ly erça:icle{

at base and. oonspicuously clemarcated. from bod,y of nutlet, the apical

1-$ nm shortly hispicl.

1O-2o-nocled. young plants ,O-1OO cm high, the ultjmato 4-6 intertt¿d'-s

compressed.rrather tetragonous, I!-9 cn long x 1-2 run th:ickr smooth,

d¡¡fing blackish, glabrous, rarely sparseþ strigillose, the nod.es broacll¡

compressed-; cotyled.ons cad.ucous; subsoquent leaf pairs wlth petioles

5-1O m¡T long x 1-2 nm thick, sparsely strigíIlose to glabrous ancl leaf

blad.es elliptic to lanceate rg-2l crn 1on6 x 4-6+ cm broacl, with obtuse

bases, acuninato obtuSe r¡ucronate apices, shal1ow1y repan/or und.ulate

fLat, rarely shallowþ crenate nargins, thinly chartaceous texturet

sLi6ht1y glossy clark green colour on upper face, daring d.ark brownish

olive, d.eeply fmpressed. micl¡Íb on upper lace, fineþ and closely :reticu-

lating nervea and. veins on both faces, glabnous on upper face, generally

glabrous on Iower, but Later leaves often sparsely sord.ld. stranj.neous
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strfuillose towa¡ds base of mirLrib and blad'e.

The epithet repan4qþ a}lt¡cles to the usua-lþ slightly repand- leaf

blade margi-ns that are rather ch,aracteristic of this species (F.MreLl-er

I8f]t F.M.Bailey 188r).

Vernacular names! Ctreese-vlooa (tard.ent:BRI), SassafÞas or Groy

Sassaflas'* (11etcfr I92g), Northern Yell-ow Sassafbas (trbancis I95L), Ye11qw

Sassaflas (Francis 1l95l-), Yel-low-wooa (eick and Whalley 1947).

Series of specimens exa¡ninecl: J6 collections, conprising 1-6 with

fllower buds, 2l- with open flowers, B with near or f\rIþ maturo fÞt¡iting

'þælÉi,¡t+Aq¡),lEmd,' 2 ¡-oe' young plants.

Geograptulc Distribution (map 10)

_Daphnanêta_lej¿Urrl.uljl is wiilespread on the coastal rar:6es of north-eaSt

Queenslancl, fbom the Mt.Fi¡rnígan a,rea. south to the Mt.Sprrgeon-Mt.Iæwis

range, Atherton aniL Eve\m Tablelancls, and. ad.jacent coastal areas betweqrt

Tri-niff Bay and Rockingha,n gay,L5o3}'-18os:

Ilpper Parrot oreek, Annan river; Mt.Iæwis, oa 1O miles north of

Mt. Mo11oy; lbinity Bay; Cairns; Davies heeJc; Bagon; Danbu1la.¡

Torest Reserve 18!, Danbulla¡ Moonj¡ Forest Reserve¡ Atherton; Gad.6ama;

Forest Reserve J10, Gad.garra; Lake Eacha¡n; Wongabel; ljÏongabel Forest

Reserve¡ Maland.a; Mal-a¡rd.a Dishiot; Ja€gan; Ravenshoe¡ Johnstone

rlver, near Gerald.ton; Mouriþan liarbour; Kamenrnga; L,ace¡æ' . Creek,

* Bvídentþ in error for DorrrphorAarornalige (F.M.BaÍl, )L.S,Smiith.
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Missíon Beach area; Dalr¡rmple Gap, Rocki'ngham Bay'

Eco1ory (ristrre 52)

D-,--lepa¡rdgþ occurs fbequently to sparing\y as a subcanopy treo'

rarely aà a canopy tree in stunted. forest at high aLtitud'es¡ i':n both

prima^ry and. secondarry ra5rrforest and. rainforest margins, betvveen the

altitud.es of JO and- 1200 n. It is most common betvreen the altitud'es

of 5oo aJrn 75O m on the Atherton anc. Eve\m tablela¡rd.srancl shows a

preference for rocþ sites and. sloping ground. on the sicLes of d'a'np

gullies.

PhenoloS¡

}:florescence expansion, faovrering' aJÍl fut¡itj¡g appear to occur

exclusivel-y in austral autunn, vli:rter, anrS spring months, d.urlr¡g which

period. arly or all staSes may occur together on the one tree. Inflor-

escence buds usually expand. between Febrr:arXr and. May (-A*ust), flower

opening takesplace between Àpril anr1 Ar:gust (-OctoUer), and. fbuit ôevol-

opment ancl naturation between(llay-) June anrl October. .L11 gotober-

JarrUar.¡l;.. col-lectÍons f}rom ad,uIt trees soen havo been sterile' this

floweríng and. fYuiti-ng season is sjlnilar to that for pJErpatric DorSrchora,

aromatíca.

InfÞaspeoific Variation

renandula ís a pol¡rnorphic species, as nlght be oxpected'

flon l-ts tolerance of a rathor wid.e rErnge of al-titud.j¡aI anrl other envirotl

mentaL concLltions. Variation is most narked' in the occurrence of

i¡rdr¡mentr¡m on the ultimate brar¡chlet stems, leaves, and' ir¡florescence,
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j¡r the sizo and- shape of the leaves, in the length of the infloresoenceg

anrl j:rfluctescences, and. in the leneth of the mature f?uiti¡$ tS4ranthiat

The variability of each of these characters is cliscussed- below.

1. presence or absence of pubescence, v¡hich has been used. as the

crj-terion for clistinguishing two species (Perkins 1911), appears to be

subject merely to l¡rclivid.ual- variation ancl tree age. Mature trees and.

a,cljacent seed.l-i-ng saplings collected. at Moonj¡l tr'onest Reserve near

Atherton and. at Mt.Lewis shorv that the saplings (Scnoaae J2JB\ 33l+4) am

fnvariably glabrous, and the arlu1t trees (ScnoaAe 1277, fiú) pubescent

on the uLtimate stems a¡¡cl lovrer faces of tj:e leaves to a greater or

lesser clogree. It is al-so significant thatr of all the mcre-or-Iess

glabrous fonns exa¡rined. i¡l herbarir¡n collections, all exoept one were

taken frora smal1 shrubs or trees which nay well have been juvenile and.

precociously i¡ flower. The single exception, Brass 2O25O, was taken

from a tree 20 m h5-gh. /\11 pubescent colloctÍons seen are flom snall

trees (Jones 1110) to troes 19 m high (scUoaae 3258),

Ttrere C.oes not geem to be ar¡¡ geographic pattern to ind't¡mentu¡r

varíation. Densely hispid.-str5gose forns are known fÞon nea-r the

northern and. southern límits of the range of the speoies, and. g3-abrous

fomg have ths sa:ne or greater rar¡ge.

2. There is a trend. to smaller leaves in far northern forrns, C.espi.te

a general overlap j¡ leaf sizeg at the centre of the geographic range of

the speoios. The unifo:mþ smallest leaves are from Anr¡an river (Brass

2O25O) at 25O n s¡rn¡, Mt.IæwÍ-s (Scnoaae Tú) at 1200 m s.m., and. Gadgarrra
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(anonyn.: A1rI1ERION 1655, an¿ Tard.ent: BRI 052028) at 6OO-70@s.n.; t'he

uniformly largest are from lûourilyan Harbour (I.M.Bail-ey: NSIrf 67920) at

+ sea-level, Moornin Forest Reserve (Scfroaae 1218) at 1l-00 ûr s¡Itr., and-

\Iongabel (Jones tIlO) at ca 700 m s.m.

3. In leaf shape, ttrere is a cline from narrovrly attenuate leaf

apices in northern for¡ns (Brass 20250, Schod.d.e 31ú) to broader obtuso

leaf apices in southern populations (Dall-achy: IVIEL J181, Smith an¿ \rÏebb

4Bg0).

4. Variation in the length of inflorescence and. infructescence

appears to be at random rather than subject to geographic position.

The shortest inflorescences and. ínfructescences recorded- are respectively

from Rockinghû¡r Bay (Uatfachy: IVEL 1181) and Lilt.Lewis (Scnoaae 11+3), at

the southern and toward.s the norttrern 1irúts of the geographic range of

the species. The longest iïrflorescence'(up to 18| cm long)aTe from

l,üongabel (Scboaae 1258) near the centre of the geographic range.

5. Differences in the lengths of the fruiting hypanthia also appear

to be at random, judging froro the geographic overlap in hypanthiun

d.imensions. The shortest record-ed. are from tr[t.Levuis (Schod-d-e 311+3) ana

Jaggan on the Atherton tabl-e1and- (Srritfr and Tüebb T36), md ttre longest

fron Trinity Bay (F.M.Bail-ey: Imt 1182) and. Jaggan (tileUU 1061)'

The adult trees coll-ected- at Annan rj-ver and Mt.Lewis (Brass 2O2Jo

and. schodde 3343 respectively), which differ froro al-l other collections

of the species ín their snal-I attentuate leaves and- short inflorescences,

merit further attention because they are from the northern geographÍ-c



u.e

l-irrit of the speciesi The colLection localities, moreover, are

separated. by ca 150 and 50 ¡niles respectively fron those fr¡rttrer sout'h.

It has been pointect out above that the forur of the leaf apices represent

part of a clinal trend.. In the case of the Mt.Lewis specimensr it

might also be argued. that ttre rernaining charactersr + ðense pubesconce

on the ultirnate branchlets and. leaves, sna1l 1ea,f sizer anô short

infructescenoeåand. fruiting hyaenthia, have been induced- by the environ-

ment in which the tree greÍf, at 1200 m s.m' in stunted' well-mossed'

montane forest at the highest altitucle recordeû for the species' In

tlre only othor collection from a comparable altitude, Schod.de 3277 at

1100 m s.¡r. from Moomin Forest Reserve Sone 70 rniles fi¡rttrer South, the

leaves are more glabrous anô of,. &verage to large d.iùensíons' The

forest at Moonin is taIL, poorly mossed, ancl of the kincl founô at

altitutles as lgvl as 600 m s.m. The leaves of the Annan river specinens,

from 250 rn altitutLe , a¡e as sma-l] as anð even narrower than those from

Mt.Lewis, and. the inflorescences are as ghort. Thus tJle comparison i's

inconclusive for deter.rniruir¡g whettrer the form of these characters ín t'he

Mt.Irewis collection have been brought about by environmenta'1 conöj-tions

or genetic ðifferenoes. In view of the pþysiognoqy of t'he forest on

the srrrnnit of Mt.Lewis, it neverthel-ess seems líkely that the leaf

characters of ttre specÍ-mens from there have been at least partly affecteQ

by the onvironnent.

There is ¿,lso marked. inùivÍdual variation in many oharacters ín

D. repa¡rðuIa, as in the large number of fertile starnens (g) urt¿ staminod.qs

(fZ)'per ìfloûer in-Sohodùe !2i8, froro Tloñggbe}r conpare¿L Wtb þe. *
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exceptfonally snal1 number of stamens (5) and. sta¡ri¡rodes (5-6) p""

flower j¡r Haines 1-88, from Atherton plateau, and. herb. F,M.BaiAey:

AÐ g67Lttþ20, fbom Kamenrnga; in the occasional abortion of some (1-r)

stamens j¡¡ Schocld.e 5254, flom Gadganra, and L.S.Srnith 4190, fbon T¡ke

Eacham; i¡ the few (5) carpols per flower i¡l herb. F.M.Bailey:

I\D 96]|7020, fbom lturiren:nga, compared with the vor¡r many (f6) carpels in

Tarclent: BRI O52O2B, fboni Gad.gara; ancl i¡r the occasíonal occurrence of

the outer perianth bracteoles d.ovrn the sicles to the base of the fIoral. :

an¿ f?t¡itir¡S lÐrpanthiun, as j¡l Dal1acþ: I{8T., JlBlr from Rockinghan Bay,

and. Moi,rla,rr: BRI 05Iæ6, fron Atherton Tableland.,

Taxonomíc Notes and. Î¡rpification

D+p@ was initíal1y referred to the germs Athero¡lerry'-

by F.Dluelfer (f877) when d.escribíng the species, and by Perkins and Gilg

(fgOf) when treati-n€ it in thej-r first revision of the Monj¡niaceae.

Mueller appeatrs to have clone this on the ground.s that it was very closeþ

relaterl- to D micrantha whi-ch he had. previousþ (føO) retaíned in

Atherosperm¡? with sone ôifficlence. Thotrgh the bjnonial ttlqPhnandra

repanrlul_q F.lt{. colJ.tt* was mentionecl in the original d.escription as a

manuscript na¡re, i.t was not untj-l 1BB2 that Muel1er, in the Systenatic

Consus of Australian Plantsraccepted it. Lacking exampJ-es of the

speoies, Perkins an¿ Gilg (1.c.) nevertheloss naj-ntained it in A!-bglg:

ÞIerflå. By 1911, PerkjOs had severaL collections available (".g. Di-els

':n The na¡ne written by MuelLer on the lectoty¡re sheet i.¡r MEL is
tt@t.



,rlr 1r

8299 arrð,85|3)tand was able to concfud.e that the specieg belonged in

Daphnanclra.

I[ue]ler citec]. two collections - Dal1acþ: Rockinghanr Bayr and-

Bailey: tbÍnity Bay - when describing the species, vríthout incì.icati.:rg

either as the tJrye. Dallacl¡rts oollection fYom Rockingham Bay has beeyt

chosen as tbe lectot¡pe, because sheet J18l- bearing this collection in

MEL oarries an¡rotations on floral characters by il&reller, whereas Baileyls

collection from Trinity Bay comprises discorcLant floruering and fbuiting

elements that are obviously fbom d.j-fferent trees.

perki¡rs (Uff¡ also clescribed a fbrther specíes, Dapb¡rg44ra_Li_el_Lair

fborn north-east Queensland-, said. to d.iffer from the above in its pí1ose

lower leaf face, hard.ly d.enticulate leaf margins, a¡rl more d.ensely

pubescent i¡rflorescences ancL juvenile branchlets. The occurrence of

pube scence ín D, repa¡clula has aþeady been d.iscussed. and shovun to be

largely d.epend-ant on the age of the ind.ivid.ual tree. Moreovor, those

forms of Dgtrlhtendrs from north-east Queensland. whichagree j¡¡ all es5en-

tial d.etails with Perkinrs d.escription of D. d,iel-sii fø11- well withi¡t

the range of variation of D. repandula.

Bick and l-thalley lfl+Z) nevertheless suggested. that there were

alkafoÍd. ilifferences between collections purported. to be D. qgpar¡dg-lq

and. D. d.lelsii sent to then for anaþsis. D. repanclula was found. to

contai¡r the al-lcaloid.s repanrlulíne anC. repand.ine, lvhile i.rt D. clielsrr

only repanCuli¡¡e was isolated.. Thqi-r d.ata were based. on si-ngIe coflec-

tions of both t'species'r. Bick, Taylor, ancL Tocld. (fgfi) subsequently
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re-exaniJ¡ed. tho two forms, using mone refjned. analytical techniques, a:rd

fot¡¡¡d. two minor alkaloicLsr0-methylropand.i.:re and. repand.inj¡re jn both.

In the rnaterial of rrD. clielsiitf , a f\rrther minor alJcaloid., tenuipi:re,

was Ísolatecl, but repand.5:ee vlas again absent. Biok (pers.comm.) fras

since i¡rformed. me that he d.oes not believe these clifferences between tho

two forms to have much tarconomic significance'

The t¡rpe of Daphnand¡a d.ielsii (oi-ets Br+01) was lost in herb. B in

the second. ïfon1d. Ifar, ancL no d.uplicate has been fuaced, Because D.

d.íelsii has been at ti¡ies recognised as a species by foresters and.

ecologists, it seemed. d.esirable to select a neot¡ipe. Aecord.i¡glyt

Schod.¿e 3258 tias been chosen, on account of its rather d.onse hispicl

pubescence on the lower face of the leaves, the j¡florescence, and.

ultjmate branchlets, and. its flowerilg concì.ition which is consistent

with Perkins origÍ:eal d.escription. Its collection locality, Iïongabel,

is in the sa¡'re region as rr0ber-Bamon'r, the l-ocality of Die1s 8401.

the chromosome nurnber, 2n=tr)t, has been reporterL by Ehrenitorfer et al

(rgea) for D. repanclula.

ChenLstry

ltre alkaLoíds of thi-s species v¡ere fi¡st stud.ied by Bancroft (1887 ar

b, c) who found. ther¿ to be remarkably rich j¡r the bark, totalling about

6%, u fígr,re since confi:rmed approxÍ-nateþ by Bick a¡¡d- lfhalley (lg116,

ryit),
the chemicaL ancJ. ptgrsical properties of the bark alkal-olds were

fi¡st examj-necl by Biok ahd Ïlhalley (19\6, I9)+7), Bick a¡¡d- Tod.d (1948),
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ared. Bi-ck, Doebel, Taylor, and. Todd (l.]Sl), ancl sum.marised. by Kulka in

Manske (tg5l*, 1!60). Tvüo naJor alkaloid.s are recorclecl. One, repand.u-

J-irro, has the formula ,lfl+of, (gick ot a1. I9fi), contains one

netho:gr-groupn two rnetþ1í:nino-groups, a¡rd. at least one metþlened.iory-

groupr forms bright yellolv orystals when pure which d.econpose rather

rapid.ly at tenperatures above l83oC, and possesses vetT¡ high positive

specifio rotation. It is unique anor¡g the knovrn alkaloid.s of þ¡þan%
Ín beÍ-ng ye11ow; the others a^re colourless. The other major alkaloid.,

repand.Íne, has the fo:mrulu Caf,*o06N2 (Bick ancl Tod.d. f9)48), contains

three netho4r-groups, two mettgrlímino-grmps¡ a¡rd. no metþJ-ened.io4y-group,

forms fj¡re color¡rIess or whitish neerLles vrhich melt at 2iioC, and,

possesses a negative specific rotation. It 1s an optical isoner of

o:gracanthine. The presence of repand.ulile ancl repand.ine together and. of

repancluline only in respoctive samples of tD.r__rsIg4duþ" ordtt&_9iul"Ët'

investigated- has been d.iscussecl above,

Three colou¡less minor alkaloid.s isolated. subsequentfy (Ai*, Taylor,

anC. Îod.cL, tgfi) were id.entifiecl as 0-metþJrepancì.ine, Ca#p}e$Zrrn.po

zJll-o -zl2o0;repand.ininer t¡An4.oflr, which conteins three metho:ry-. tvro

netþlirnino-groups, anil at least one netþ1ened.io:gr-ffoupr has a nelting

poínt of 2t¡3o|, is nonlhenolic, and. has zero optical rotatíon,; and.

tenuipí-ne in laevo-rotary form, an afkaloirl. founcL also j¡a D. tenuípes.

and. d.escribed. und.er that species, Bick, Ha^n1ey-llÍason, eincl Vernengo

(ltlØ) have sjxce sholrn that repand.ini-ne is a raoemis fo:rn comespond.lng

to (+) ancl (-) tenuipi-no.
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The essentiaf oi-ls of D. repandula have been examined- by Lahey and'

Jones (tglg). The yield_ of oi1 was too s¡0a11 to pernit a thorough

i:rvestigatíon other than to establish that the prilcipal constituents

were sesquiterpenes, r,lrith pinene and. esters as minor constituents.

Uses

trborn the poÍnt of view of potential clrug use, BaJrcroft (1877Ar")

found. that aIka.loid. extracts fbom the bark were very poisonous in actio4,

paraþsing cats, guinea pígs, frogs, grasshoppers, fish, mol1uscs, ancl

l¡rf\rsoria, by affectilg the heart, respiration, ancl rnotor nervous syste4.

They resenble the d.igitalis group of poisons l¡ thej-r action on the

heart. They vrere also antagonistic to strychrria, ôeodorísed. and.

retard.ed. the decay of putrid. rneat by i:rhibitj-r¡g baoterial action,

checlced. the grorttr of grass, ancl wouId. ki1I sorne water plants, fo::

exa.nple tæmna. [mrite (fgfg) conjectured that the bark poisons night

extend. to the leaves which ooul-d. be d.angerous to stock as the specles

sometimes suckers in pad.d.ocks.] The p\ysiological effects of the

alkaloid.s reportecl by Bancroft have been st¡n¡narized by Maíd'en (fæ9,

t92L)t"Hurst (19¿ì2), a^ncl lÏebb (191t'8).

The wood., which ú,s light glossy yelIow-browr¡ in colourr. close-grained

and fj-rm, is nicely fígr:red. arrcl resembJ-es Ho1ly (Iþë-3illifo1ÍIlur)

(F.M.Baíley J-886, 1888, L901, r9Ð), It is usef\¡I for cabi:ret vrork,

carving, and. engravÍng, according to F.M.Bailey (11.cc.), Maid.en (fea9)t

and J.F.Bailey (f-899). lTe1ch (1929) recorrl.s the timber as yellowish

to brovr¡rish-yeIlow, close-texturod., with an avorage lateral hard-ness
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ecjua] to ¿É9 kgrÐd that ít may be used. for the cane purposes as that of

bi plora¡rtha (= D, apatela), nanely for tr,¡r¡:ecl articlos, smal-L tool

hand.les, d.oor Isrobs, brtrsh otooke, broø ha.nd.J.esn flocnf:rg, lùrj.rrg,

l¡terion *lttJngs, a¡td. case materlal.



2. Daltura¡¡]re-nÉ-clelftha (n¿. )Benth,

D_epbpeqq-¡a niqte¡rlhq (r"r. )Benth., F1.Austra1. 5(1870)Za5 p.p. !

F"Mue1l., Syst.Cens,Austral.Pl. f(fgAZ)¡ p.p.i C.Moore, Cens.

Pl. ¡I.s.'!Tal-es (fge+)¡g p.p.i Hobein, Bot.Jb. 10(1888)72 p.p,?i

F.MuelL., Sec.Syst.Cens.Austral.Pl, f-(1889)5 p.p.i Pax, Pflzfh,

3,z(IBBg)toJ p.p.?, f ,6fE; Perk. & Gi1g, Pfl-zr. +(rgor)Z¡ p.p.l

Maiden & Betche, Cens.N.S,ffales Pf. (fyf6)æ p.p.?i Maiclen,

tr'or. 11,N. S.'!',Iales 7 Q92LD6B r37r p.p.

Atherosnerma micranthum ful ., Ann.Sci.Nat. I.l.IJG855)I$I TuI.,

Alch.lvfi¡s.H:Íst,Nat .PaJ^. 8(I855)\CI rV3, f .3+rT.It C,Mue11.i¡r

TÍa1p,, Ann.Bot. 4(f857)ff8; F.Muell., PI.Col-on.Vict. 1(1860)2r+

p.p.i A.DC.¡ Þod... 16r2(L868)676 "A. micrantha't; Baill,,

Hist.P1. 1(1869)5f9t fBenth., Fl.Austral.. 5(t87o)285 p.p.p-:o

gyn. Daphna¡rdraenicra¡rtha4; Bai1l., .Adansonia L0(1871)ff;

F.I{r¡eIl., trbagm. 10(1877)106 p.p, ?

TïPE: G.trbaser, Barks of the Hastings (river) holotype i4

TT (Iost), isot¡4res in OXF, P.

Danhnand.ra tenuilres auctt. fnon Perk. ]: Ivlaid.en, For.Fl.N,S,trTales

Chisholm, hoc . Lj¡n. S oc . N. S .ïJale s 50 (I925)ZAA,lþgzt) r.z79 Ni

296.

Figures 1O, 11, ¡69"
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Diagnosís

,fLverage troe height þ12 m; j¡urer bark cream-yeIIow to pale yellow¡

ultjmate branchlot stems generally glabrous, the penulti-mate internorJ-es

or nod.es very sparseþ hispid.ulous-strigillose; potioles often incwvscl

toward.s stem, (+-)¡-g(-10) nun long; oror-'a1 leaf blad.es obovato to

elliptic, very rarely 1 ovate, (Ê-)l-tz(-rø) cn 1or4; x (tL-)zL-É(-6) s^

broad., + coriaceous, cLr-¡ring d.uI1 mid. olive-grey to blackish olive, with

margins cl.istantþ and. shallowly I serrate, nicLribs shallovrly to + cleepI¡r

inpressed- on upper face, ascendi.::g nerves fínely Ij¡ed. on upper face,

generally glabrous, or oecasÍonal haj¡s toward.s base of blad.e on lo-rver

face.

Inflorescences borne arnong, rareþ below persistÍ:'tg leaves, lærly

tÌgnrsiforrn, (l)lrrl-17) cm long, generally glabrous, beari-ng (9-)LUJ9

(- + 5o) flowers; ped.icers (z-)yeG7) o* 1ong.

Open f!-owers rv'j-th ffinnthiun glabrous; períanth pale green to crea^u¡

or pale yel1ow, (fo-)fe(-1[)-peætite, the ir¡ner tepals (zt-)l-t-,1,-¿*å) *t
long x l--É(-ZÐ nm broad., vrith finely or obscureþ fjmbriolate nargins;

androeciun or (+-)¡(-7) sta.¡nens 1-1S(-$) run lonsrand. (5-)6-8(-ü)

staninocles, the outer sta¡nj¡rocles often bearing vestiges of sta¡Tj¡ral

glancLs; grnoecium ot (S-)6-B(-fZ) carpels, the stígmatic colunn shortl¡r

henispherj-cal to conicaln exserted. to beyoncl apices of stanj¡rocles.

Ripe idructescences usually borne emorrgr sometj-mes below persisting

leaves, (l-)S-tl(-16) cn loneí peùicels ¡-B(-fO) 'n' longr grad.ually

erçand.ed. t¡nd.er fbuiting l¡ypanthia"; fruiting lgrpanthiun narrowly cylin-
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drical-r:roeolate, approachi:eg f\rsifornr, (tZ-)tl-zz(-zl) nTm long x (2+-)

3-*Gñ) rur thick, thinly lignified. or pap}'raoeous, vvith wa1ls f{ tm

thick; hairs on rÍ-pe nutlet bodies 7-B nn longi st¡rles of ripe nutlets

(rz-)r4-r8 nm J.ong.

Detailed. Descripti.on

Snall trees (2+-)+-l.2(-15) m hish; ¡oIe (5-)Io-2o(-25) crn cliarneter

breast height, coppicÍng a¡rc-l suckering unrecorc-led.; crovrn umbrageous,

loosely to compactly cor'¡mrbiform, much shonter tha¡r bole, the leaves

horizontal to slightly pendulous. oart< (¡-) 4-5G6) mm thick when dry,

outer surfe"ce coarsely strj-ate to f\¡rrowed. with a cork-like appearance,

greyish fawn, rarely d.arker, i¡rsirLe crea.ur-yelIow to pale ye11orv, d:qring

brovmer. "'''IooC. crea.m-ye11orv, drylng clulIer. Bra^nchlet stems closely

to + looseþ branchecì., the ultimate 4-6 internod.es (l-)l+G7å) en lone

x (2-D-t+ mn thick on lsacler stems, (t-)Z-l rrm thick on lateral stems,

usualì-y fi.:reþ to coarsely 6rey-falrn l¡hitish pustuled. beIow, d.rXring d.ark

olive or grey-brovrn to blackish, generally glabrous, the penultj¡rate

ínternod.es or nodes ve¡y sparseþ hispid.ulous-strigillose; shad.ecl and

sapling branchlet ste¡ns with ultj-mate I¡-6 j¡ternoð.e" (l-)É-l (-fo) cm

long, slenderer, lt-Z(-ZL) mm thick on l¡¿teral branchlets, often more

conspicuously tetragonous, similarly hispidulous-strigillose. Petioles

often incurvecl towards sten rather than straight and clivergent, (+-)¡-g

(-fO) mm long x (å-)f-få(-Z) o- thick, dryfng usually blackish, scmetimes

d.ark grey-brown, usually sparseþ hispidulous-strigillose or glabresoent,

similarþ pubescent on shad.ed. and. sapling bra¡rchlets. Leaf blad-es
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obovate to elIiptic, very rarely somewhat ovate, (!2-)l-lrZ(-16) cn long

" 
(t*)4-Éç6) cm broacl, nanowly obtuse to cuneate, rarely rather

oblique at tho base, shortly, rarely attenuately or acumj¡rately mucron-

ato obtuse to acute at the apex which is occasionally curved. avray flom

the axis of the stem; nargins d.istantly a¡rd. shallow1y 3 serrate, rarely

crenate-serrate; textr:¡e thinly to quite coriaceous, the upper face

fineþ li¡red- with prominul-ous nerves, less often vei¡ reticul-um; colour

glossy rnicL to cÌark green on upper face, paler ancì. d-uller on lower, in

clry loaves d.uLler mld- olive-grey to blackish olive on upper face, paler

anù browner on lower; nervation with rnid.rib shallow1y to + cleeply

improssecl on upper face, on lovrer witn (l-) 4-6(-9) + thickly prominent

main nerves ascenrfilg Ti¡icleþ fþo¡a the micLríb, the vej¡r reticuh.l¡l usualþ

conspicuously pronrinent yet more slencler than the nerves; generally

glabrous, often very Bparsely sorrì.id. stra^mi¡reous to pale brown

hispiclulous-strigillose towarcls base of blaùe and. midrib on l-ower face

of yor:rg¡er leaves; leaf blacles on shad.ed. and. saplilg branchlets more

flequentþ ovate anc'r lerrger, with more d.eeply serrate margi:rs, more

thinly coriaceous afmost chartaceous, nerves and. vej¡r reticulum more

promllent. Bark, stems, ancl- ]eaves harcì.þ or very weakly ¿rromatic

vrhen crushed., the oclour evanescing j:r these parts when rLried..

Inflorescences borne at ultjmate (t-)Z-SG-l) Ieaf norJ-es a^rnongt

rarely below persistilg leaves, narkerì.Iy pendulous, Iaxly tlSrrsiforrn,

GìS-tl.ç-l/) cm lor¡€¡ senerally 61abrous, beartus (9-)IB-J9(- å 50)

flov¡ers. PrÍarary poduncles (Z|-)4-fO(-17) cm 1on6, the base internorLe
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(å-)f-få(-2) o* thick, the cljstal internod.es often tetragonous, generally

glabrous, but basal 1-2 internocles often very sparsely sord.irL stra¡rineous

to rvhitish hispid.ulous-strigi-11ose, (l-)+-lGl)-nod.ed-, v¡íth subterninal

þZ(-l) nod.es usua.lI-y single flowered.; accessory axilIa.lry flovrers

fYequent, solítary, rarely in simple d.ichasia; bracts of primarXr

ped.uncle (t)r-z(-¡) r* Iora,* x 4 - *f-r) nur broad., rather unifornly

clenseþ whitish strigillo"u o¡o*iu.lly, glabrous ad.axia11y, very ínfbe-

quentþ foliose ancL ca 1 cn longr w'ith serrate nargins; second.ary

ped-uncles (i-)t-Zi(-4) cm fong, more slencler than primary ped.uncle,

glabrous, f-¡(-+)-nod.ed.; bracts of seconrlary peduncfe ({-)f-få(-Z) rm

longr more sparingly hai¡ed. than those on primar¡r ped.uncle; ped-icels

Q)yeG7) n'm long x + - + mm thick, terete or slightly compressed.,

harclly orçancled. unrler l¡ypanttr-iun, glabrous. L4atr¡ro flower Uuas (f,-)

È - zGZå) ,* lons x (f-) t J'iGzÐ mm thick, glabrous except for
5\r7

spc,rrsely u¡hitish strigillose outermost perianth parts.

O¡ren flovrors. ffpanthÍr.rn f-f{(-rf) mm long x (r-)rfÉ(-Z) nm thick,

glabrous, of'ben bearÍng outer 1-2 perianth bracteoles below rjm tovrard.s

base; rim rather convex to infbequentþ flat or concave, H,Ð nn broad..

Perianth pale green to crearn or' pale ye11ow, the j-nner petaloid. tepals

brightest, (fO-)fZ(-f4)-partite i¡r J whorls, the outer Z(-l) r¡horls of

+ opposlte bracteoles, the irurer 1-2 whorls conprisine (6-)Z-8(-9)

tepals; outer pair of perianth bracteoles ovate-d.eltate, rarely broad.ly

elliptic on obovate, (å-)r-få(-2) t lons x (å-)r-r*(-1å) m broad,

sparseþ strigillose toward-s the apex abaxÍalþ or entj-rely glabrous;
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inner f(-Z) pairs of perianth bracteoles circular-elliptio, less often

cl.epressed. circuler or obovate, (t-)tl-zf(-z*) nnr long x (r-)rþ2(-$)

mm broad., with enti¡e margins, generally glabrous, ver5r rarely sparsely

strigillose abaxlalþ tovrard.s the apox; tepals narrowþ lanceate to

narrowþ ovate, rareþ oblong-lanceate, (Zi-)l-+(-4za) *o long x f-rf(-z|)

mm broad, rrith finely, sonetimes obscr:reIy finbriolate margins toward.s

the apex, conspicuously J or 5(-7)-nen¡ed. with obscr¡re i¡ein reti-cu}¡m.

¡lndroecir.¡n entirely pale green or the sta¡rj¡od.es with red.-brown apices,

z-l(-+)-seriate; (+-)fGl) sta¡tens often srrruounding the shorter

sta,ninoctes and gmoecium l-jke a pal1isad.e, 1-1+(-1å) nrn long , (? -l'3/
å-r(-rå) mnbroad. x tr- ]nm tnick, sonetines narrowur xå -f+l ,r*

through abortion of one poIlen sac a¡rd. its assocjated. st¿rminal glancl,

occasionally one or two stamens partJy aborted. vrhen ) I sta:nens present;

fÍla¡oents broacL and. short , I - ! mm tong below staminal g3-and s 
" 

(t)! I
(-f ) o,r broad., either entirely glabrous or sparsely strigillose adatcial.ly;

sta.mj¡âl glanrì.s broad.ly clepresserL elliptic-circular, peltate, + - å *
l,

long x ! - + broad.; anthers compressed-rdepressed cubical, (å -)å - 1r"
lons x (+-)? - t,n* broacl x I + - år* thick; (¡-)6-e(-11) starninocles

oblong-cyli¡rdrical to namor,vly or broacì.þ batill-iforrr, t4 nun long x

(ts)å(+) nrm thick, the base hard-ly thicker than apex, ofton v¡ith a

prominent abaxial mid.nerve, glabrous to sparsely strigillose abaxial-ly

toward.s the base, rl.enseþ strigillose aclaxíalþ, the outer sta¡ainocles wit!:
of

vestiges/sta¡rinal gland.s often present as rather circul¿rr Ìgraline fJ.aps

of tissue. G¡rnoecír¡n of (¡-)6-g(-12) oarpels; st¡rles exserted. É-f *o
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beyond. Lgrpanthium ri¡r j¡ a cylÍ-ndrical to rather con:ioal- column; stig-

matic colqs¡x shortly hemispherical to conical ancì- crrrling, .u # mn 1ong,

exserteù to beyond. apices of stami¡od-es.

Ripe ilfbuctescences bonne at ultjmate (f-)¡-6 leaf nod'es usually

among but sometjmes below leaves on branchlets, O-)5-Ð(-16) cm 1on8,

glabrous. hi:nary ped.uncles of similar cLj¡rensions and. form as in

j¡florescence, often nore thickly lignified., glabrescent; secondary

ped.uncLes (*)t*-li cm 1ong, of the samo form as in ir¡florescence;

ped.i.cels 5-8(-10) ron long, of the same forrn as in i¡¡florescence, but

grad.ualþ and conspicuously erçanded. unrler fbuiting hy¡ranthia. trbuiting

t¡y¡ranthiun narrowly cyli-nclrical-urceolate, approaching firsiform, (tZ-)

I7-ZZ(-27) nrn long * (Zt-)l-AGlÐ nn thiokrlevisate finely stri-ate,

gJ-abrous, thinly llgnified. or papJpaceous, vrith wa1ls !| mn thick;

tgrpanthium ch¿¡nher long ancì. r¡ânrow, d.ensely short sord.id. hispid. on the

neck, longer d.irty brov¡n hj:nsute toward.s the base alnor¡g nutlets. Nutl-etg

elongating in natr.rilg þpanthia to maintai¡¡ or slightly j¡rcrease the

exsortj-on of the style apices to 1-If, nm beyond. the Ì¡lryarrthiun rim¡

bod.ies of ripe nutlets el1ipsoirL, t+-5 rnm lorrg x ! 2 nlm tbi-ck, the hairs

7-B mn 1or¡g; styles of ripe nutlets (fZ-)f+-f8 mm long, not oxpand.erl

at base into boSr of nutlet, the apical # ,o^ usualþ glabrous.

20-nod.ed. youn€ þl-ants oa 1OO cn kþhn the ultj¡rate 4-6 internod.es

strongly compressed., harcì.1y tetragonous, þ:10 cm long x 2-3 m thÍck on

l-ead.er Btems, t$-2 nn thick on lateral stems, smooth, d¡rying black,

glabrotrs or spaxseþ sord.icL hispid.ulous-strigillose, the nod.es on lead.er
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stems broaclly cornpressed, up to 2S cn broad.; ootyleclons cad.ucous;

subsequent leaf pairs with petioles 6-tO nm long x (å')f-få nn thick,

sparsely hispiclulous, early gì-abrescent, ancÌ leaf blad.es ovate to

obovate, 12-16 cn long x )r5 cm broad, with broad.þ cuneate to obtuse

bases, narrowly acuminate obtuse apices, d.istantþ rather d.eeply serrate,

al¡nost planate margins, chartaceous texture, glossy d.ark green colour on

upper fece, ,frying clull nid. to clark olive-þr:oen, sha1lowIy i^npressed.

nidrib on upper face, nervation and vein reticulu¡T on both faces sinilar

to that on leaves of natr¡re trees, glabrous on both faces, but later

leaves often sparsely sordid. hispid.ulous-strigillose toward.s base of

¡ni.d¡ib a¡rrJ. blad.e as in yourger leaves of natu¡re trees.

The epithet.micrantha is d-erived. flom þvtcqÇ, meaning smallr and

d,VpoC, neanilg flower (F.M.BaJJ.ey 1-8BJ*, lúajrlen J:g2J,, Ilancis -1929r.1.95f"),

lLlthough.the slncies is far fþom the snallest flowered. in !3¡þ¡ggþ9,

Ttrlasne apparently chose the na.ne to contrast it with the much larger

fl-owered. Atherospema_eoscqlyrq, vrÍth which it was orjngilâ1þ associatecl

in the gorus Atherosperma (lulasne I855a, I&55),

Verrur.cular .na¡tres: Socket wood., (Cousins : BEI¿AIIGRY), Yellow wood.

(UarA.enan: NSîI 67912, Rud.d.er: NSf 67929).

Series of specimens exe.ni¡ed.: L9 collectlons, comprising 2 ¡¡-ith

i¡rflorescence bud.s, 11 with flower bud.s, L0 rryith open flovrers, l¡ vrith

* In misapplloation for D. apateIa..
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near or f\rlly mature fbuiting tSrpanthia, and I of a young plant.

Geographic Distribution (map 10)

Daohnand-ra micrantha is confi¡ecl to the coastal watershed.s of the

Hastings anrl, northern ManniryS river systems anC. acLjacent coastal areas,

lower north-east New South ifales, 31010'-50'S:

Quarry Dwrp road., Belangry State Forest; Hastings Forestry Highvrlr,

þ miles north of Belangry Forestry Office; Bottlebnrsh creeh, Belargry

State Forest; Ilastings river; Port Macquarie; Comboyne; KenrLalf-

Combo¡me roac-L, 6 miles east of Comboyne¡ Forster Kend.all (= KerrlaD

d.istrict); Camd-en Haven; south slopes of Combqrne plateau; South

Brother, Johns river; LansC.owne river; l7ingha.n; Taree d.istrict.

The fairþ extensi-ve collections in the genrs Daphnanrlra fþom the

lower north coast of New South iïafes ind.icate that D. nicrantha is

entireþ confinecl to the area d.efined. above. Its d.istribution given

in virtually all published treatnents applie s insteacl to D. aoatela.

Ecolory (rieu.re ¡7)

Usually so1ita4r, less often in loose colonies, Da¡hnandra mi.crantha

is a smal1 subcanopy tree of the rainforest mid.- or sub-stage on forest

margins and. in second.ary growth between sea-Ieve1 anrl J¡þ0 m altitud.e.

It appears to prefer steep, often rocþ, well-il¡ainerL but permanentþ

tnolst sites at the head.s of oreeks or on guIly sid.es ad.Jacent to creeks,

in either pri-nary raj¡¡forest or more usually clisturbed and. regenerating

forest, at l5o-3o0 m s.m. (Schoaae 5138, 5lJ+, 5:.\6, 515+, 5156, and

anonyrn.: MEL 3f%). AccortJ.ing to Boorman (gAf O¡f798, NSIr 67929), it
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is confi¡red- to d.eep d.a^rip shad¡r places at South Brother, Johns rir¡err

never occurring in ttre open, It has been observed. in association with-

B o s i_s t!-a_ e gggi if orni s, Sloanea vrooll and. Pennantia cunnir¡ehamii

(Cousins: BEIllt{GRY), anrl recorded with !gt!s:þ in guI1y gallery raj¡r-

forest nargine d. with Eucalyptus and. overt opped. by rbietgnp__ç9l{9l!q

at about l+50 m s.m. (Scnoaae 5146).

Dap-hnaldra apatel_q, the only other species of the genus s¡mpatric

v¡íth D. micrantha occurs usualþ though not exolusively at higher

altitud.es (ca loo-B5o m) in the areas whæe both species werlap.

Phenolog¡

t'lowering and. fbuiti¡rg is seasonally reguLar. Inflorescence

d.evelopment occllrs d.urin6 the austraL efiå winter months anr-[ flower bud.

expansion fÞom .AugUst to early October in sprin6, followetl. by flovrer

opening in late October, flower natr¡ration and. initial fntiting t¡ypan-

thium elongation in November, arrd. ultjmate matr¡ration and. d.ehisoence of

the fbuiting tÐæanthia d.uring Januar¡r and. Febnær:ry' in sunner. Inflor-

escence bud.s of the ensui-ng season first appear duri¡g 0ctobmr-Decembez',

before maturation of the fnriting lg¡panthia of the ct¡rrent seasoll.

Flov¡er bucls or flowers vrere never record.eC. together w'ith matt¡re fbuiting

h¡4ranthia on arly coflection cf. L@.

Infbaspecifl-c Variation

The series of collections exa.nined inC-icates that the species i-s

norphologically rather uniform, as might be expected. florn íts r¡a¡row

geographic rar¡ge. Vari:rtion is most marked. in 1'eaf síze, shape, and.
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texture, rrj-th Cl-elant: NSì? 67911 fYom lïingharn having the largest leaves,

and. Boorman: N$]i,i 67928 fþom South Brothor, and. L. trbaser: NStf 67926

fbom ComboJme, having the smallest. These clifferences apparentþ

result from the posítion on the trees (erçosecL or shad-ed) tyo* ',vhich

the leaves were col-lecterl rather than geographic locality or aLtitud-e.

There nevertheÌess seens to be an overall tencLency for trees at lou¡

altitud.e coastal- localities to have lorrger j¡¡florescences anù i.nfÞuot-

escences than those from higher aLtitud.es fr-lrther inl¿r.ncl. For exarnple,

specÍmens from Tilingha:rr (noorman: I'i$tr 67930, Rucld.er: I\IS\:[ 67929), od

Ca¡rd.en Haven (anon¡rn.: MEL 3l-91-) near sea-level have i¡florescences up

to 12 an¿t 17 cm 1ong, v¡hereas those fÞom BelangrSr State Forest (floya

anc1 Hayes: COtrTS)rmt the east and. south slopes of the Comboyne plateau

at 27O m s.m. and laOO m s.m. respectively (Sctrod.de 5154, 5l56)ra11 have

short ir¡fl-o¡escences 3-7 cn 1or€" Speci-riens fron the bighest known

altitude, at l¡lO m s.m. in Belangry State Forest (ScnoAae SIttß), however,

have j¡rfl-orescences 6-tt cm 1on6.

Taxonomic Notes ancì. $rpification

AlthouEh Danhnand¡a micrantha was first referred- to the genug

Atherosperna (îulasne J.9iJa, 1855), it has all the characterístics of

Daphnandra as the species on which the latter Serlus is based- (Bentham

1B7O).

Bentham (1.".) :nclua.ed. two species j¡r his circu¡oscription of

Daphqar4rlq¡o:þla^ntha, the seoond. being D. apatelg. The latter species,

the nost conmon ancl wÍd.espread- of arSr jn the genus, has been exclusiveþ
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referred. to as D, nicranthq by a1J- subseguent authors, lead'ing to the

parad.onicaÌ situation vrhere the original Dr--m&Ien!þg has been corrf\rsed'

with a thù.d. species, Dr-jgg1pg.g., by MairLen (f9Zf) and. Chisholn (tgZS).

The on\y mention of ar¡1r specimens by Trrlasne (fg5¡a) when d.escribing

Atherosperma rnicranthu¡r is the phrase ¡rHerb. mus. vind.obon.fr. In a

more elaborate d.escription i¡r his Monographia Monj¡niacearr.:n published- in

the same year, he nakes a more d.etailed. reference: ¡rOritr:r in Nova-

Holland.ia orientali, circa sinum Jacksonis, testibus ce1eb. Frasero

et GaLrLichald.o nostro. (Herb, Muse pâr.. et vind.obon.)". The single

relevant specimen in herb. P carríes the data, written j:r Gaud.ich{d.ts

hand., 'rG. Gaudichaud. ..... Port Jackson trbaser conmun.rt, thus ind'icating

that the collections referre.J to in lulasnets second- clescription are in

fact a single collectíon of trbaserrs. Ihat Charles trbaser ancl- not

Gaud.ichaud. rvas the collector is clear because the specimen and. Tulasners

seoond. d.oscription and. ecconpõrÐ¡ing fj€ure, vrbich is outstanding for its

aoctrracy and. d.etaiI, are of a species corrfj¡red. to a sn,alf area on the

lower north coast of Nev¡ South 'úIales, which lvas visited. twice by trlraser

in ISIB an¿ 1819 (Hist.Rec.Ar¡stra1. 1922, p.200)rbut never by Gaurlichaud.

lhe rel-evant speciaren(s) in herb.'!7 tlas lost in the second. Iïor1d. Tíar.

It seerns certain, nevertheless, that ít T\ras a d.uplicate of Fraserls

collection in herb. P, for the follovrirlg reasons. 3irst, the original

clescription is il every way consistent rvith Î¡]asners second. one an¡L

specÍfica1ly states that the flovrers are glabrous oo the outer surface.

The only other collections of D.gphla¡rdra available in European herbaria
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before about 1870 are of D.__gps!gþ, Ín which the outer surface of the

flolvers is lnvariably finely strigillose. Seconcl, a herb. 1T collec-bion

j-s citecl in association vrith Þaserrs collection j¡r Paris by lulasne ia

the seconcl ùescription publishecl in the same year as the origilal.

Third., collections of trÞaserrs are knovm to have been sent to Vienna

(ttist.Rec..Austral, I9J-7 , pp. BJ-4).

There is a third Ïþaser speci:nen of this species in the Fietùing

herb¿rrir:m at Oxford,, The locality on the labeI, vrritten in trbaserrs

hancL, is I'Banks of the Hasti-n6sr', which fits the known d.istribution of

the species. It is so consistent lrith Tulasnols d.escr.iptions a¡¡d-

figurerand. lvith the trbaser specÍmen in Paris as to form ar¡d. stage of

fl-ower r¡atr:rationr'{ùat it is r¡rdoubted.ly a d.uplícate of the herb. P

collectíon. Both the Paris a¡cL Oxford- specimens are treatecl therefore

as isot¡pes. The Oxforcì. sheet, with its accr.¡rate field- data, and.

specimen with a stem of iç nod.es bearín6 three pairs of leaves and. seven

i¡tflorescences vrith nrar¡r flovrers both open and. in erçancling bud., provicres

the most ad.equate rnaterial for f\¡ture stu(1r; the herb, P collection is

very scanty, comprising a stem u'ith tt¡¡o leaf nod.es and three broken

j:rflorescences urith onþ a single remaining flower.

Chemistry

No information has been publishecL. S¡na11 sç(?'Þl-es of leaves tested-

(Boorman: NSIT 67910, F.Ivl.Bailey: NSif 67927) possessed. the alkaloid.s

tenuipíne and. nortenuipine (nict, pers. comm.), Rotation ylas not d.is-

tirrguished.. The formulae ar¡d. characteri*stics of these alkaloid.s are
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d.e s cribod- r¡nd.er D¿.pl¡rarrdra -tenuipe s .

Uses

No uges have l:een record.ocl. Beoause of its small síze, D.-¡l¡'-clce4!4

is r:¡r1ikely to be of value as a ti¡nber tree.
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3. Daptrng¡rd{'g'Þ-erruipes Perk.

ÐapluEndr¿!--Lenu:pes Perk. in Perk. & Gilg, Pflzr. !{fgOf )Z¡, f ,2O

C4; Maid.en & Betche, Proc.Línn.Soc.N.S.Tfales Z8(f9O3)9ff;

MairLen & Betche, Cens.N,S.trTales PI. (fgf6)SO¡ Maiden, For.FI.

N.s¡[ales 7(tgzt)168, f .259H-M, 0; Perk., Gattung' Moni-ur'

çtlzS)+, f .36c-c,i Bickr Doebel, Taylor, & Tod'cl, J'Chem.Soc.

(tgSl)6gz; Bid<, Taylor, & Tocld., ibid.. (tgEl)6g6 et seq. P.P.i

fArrlerson, Trees N.S.liTaLes ed.ltQgSí)ZZl pro sJrn. D. micraqLhgl;

Kulka in lvlanske, .A,lkaloids 7(1960)tlrlrúOrúIi Bick' Harley-

Mason, & Vernengo, Anal.Asoc.Quj¡i..A¡genti-na 5(f9$)Ú5 p'p. ;

Florence, Proc . Lir:r¡. Soc .Iü.S .iÛa1e s æ(f961)a7}?

îYFE: E.Botche, Tweed. River district holot¡rye Í-:e B (3'ost),

isot¡¡pes irr IifE¡, NEI\T, US.

Dephng4qru&rentha auct, [non (fuf.)Bonth,]; A¡d.erson, fÞees N.S.

tïales eô..3 2 (t956)223 v.n.

Fignres 12, 3t+, 16A.

Diagnosis

Average tree heigbt j-I2 n¡ j¡mer bark pale brovmish cre¿utr to pale

yellovrish brovrn; ultjmato branchlet stems generally glabrousn the

penultÍmate internod.es often sparseþ hispiclulous; petioles usually

ir¡cuzr¡ecl toward.s stem, (Z-)I-SGZ) * 1or¡g; crown leaf blad.es lanceate

to ovate, or + e11iptíc, (l-)S-gGlzl) cn lons x (t-)z'È(-5) cm broarl,

+ coriacoous, d-l¡rilg d.ulI mid. to d.ark o11ne-green or brownish, rareþ

blackish, with margins finely, d.istantþ crenulate, i-nflequently almost
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entire, mid-rib shallolvþ, rarely d.eeply impressed. on upper face, ascenrling

nerves finely or obscurely ]i:red. on upper face, generalþ glabrous, or

occasional hai¡s Confined- to base of micÌrib on Lov'¡er face.

Inflorescences borne amor¡g ancl belovr persisting leaves, + cLj-vari-

cately tt¡yrsiform, (L+-)2i-6(-g ) "* longr generalþ glabrous, beari-ng

(f-)Z-u1-21) flowers; peaicels (z-)4-ro(-14) run long'

Open flovuers tuith l¡r¡ranbhium glabrous; perianth rnauve-pirk, red'rLish,

or pale marone, t2-1ì-(-l5)-partite, the j¡ner tepa.ls !Ëf"tg x (f-)få-Z

mm broacl, vu-ith conspicuousþ fi¡rbriolate margins¡ and.roecit¡n of (+-)¡

stamens 1-1å(-É) mrn long,anl (J+-)5-1O(-U) staminodes, the outer

starnínodes without vestiges of staminal glanclsi S¡rnoeciun of (S-)fO-fZ

(-fA) ocrrpels, the stigrratic column shortþ ancl thickþ henrispherícal,

exserted. to apices of stamj-nod-es, rareþ beyonrl.

Ripe ínfructesoences borne usually anong, sometj-mes beJow persisting

Ieaves, (Z1o)l-tL(-6) "r longi pe¿icels (¡-)A-fZ(-16) mm 1on8, broad-Iv

elçand-erl. under fbtritj::s t5npanthia; firuiting Ì¡ypanthium a'npulliform to

broad.þ obtr¡rriform, souetÍrnes cylindrical-urceolate, (S-)l-tZ(-17) mm

lons x (z-)S-l(-IO) nm thick, Iisnified., with r¡alfs (+)Lf1G1) *n thidc;

haj¡s on rípe nutlet bod.ies (+-)¡-ø(-B) *o longi styles of ripe nutlets

(5-)6-8(-10) mr 1ons.

Detailed. Description

Snatl trees 5-12(-lù n hÍgh; bole (6-)LO-2O(-25) cn d.iarneter

bneast height, coppicing and. suckerilg unrecord-ed'; crovrn r'mbrageous,

rathor compactþ cor¡runbiform, much shorter than bole. Bark 2-3 wt
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thick vrhen d.r¡r, outer st¡rface s¡nooth and. finely striateo blotched. pale

to mid. grey anrL brownish, insicle pale brownish cream to pale yellowish

brown, rarely narked.ly yel]ovr, d.ryi¡g browner. Toø3 pale brovrnish ,

orean, sometjmes washecL pi:rkish or gfeyish. Bra¡rchlet stems + closely

branched., the uftjmate [-6 ÍnternoiLe" (zL-)2-+(-6) cn long x 2-4uri- thick

on leader stenrs, 1-1$ mn thick on lateral stems, usually pustule-ô or

rareþ coarseþ cracked below, drying mid. to brov¡nish grey or blackisht

sometjmes entirely olive-brolÍn, generalþ glabrous, the penultinate

internocles often sparsely, rarely d.enseþ hispicÌulous, the vesture

someti¡les clenser on nodes; shadecL anrL sapli-ng branchlet stens with

ul-timate 4-6 internocles up to 6-9 om lon8r usually blacker, more exten-

sively glabrous. Shoots often nitid. nar.one-green or tinted- marone'

petioLes usually íncttrvecl toward.s stem rather than straight and. d.j-vergeni;,

(Z-)l-tG7) r* long x (å-)t-f(-rå) r* thick, dryins variously rLark brown

to blackish, rareþ d.ark olive, glabrous to sparoely hispid. in younger

leaves a^ncL on shad.ed. and. sapling branchlets. Leaf blades la¡rceate to

ovate, or + elliptic, (l)S-g(-rz|) cm lons x (1-)z-rt(-5) "t broad.,

broad.ly to nanowly obtuse, ilfrequently cuneate at the base, variousþ

attenuately or acurnínately mucronate obtuse, less often acute. at the

apex which is often curveil away flom the axis of the stem; margins

fi¡ely, often d.istantþ crenate, Írrfbequently rather r-u¡cLulat" e¡ ¿lmost

entÍre; texture thinly to quite coriaceous, the upper face sometimes

fineþ or obscurely lilecl vl'ith prominulous nerves and vein reticulum;

colour ¿u1l light to clark green on upper face, paler anrl often glossier
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on Lower, in dry Jeavos ùull mid. to d.ark olive-green or brownish, rarely

blackish on upper face, paler on lower; nervation w'ith miclrib sha11olv1y,

rareþ d.eeply impressecl on upper face, on lov¡er vuith (4-)5-7(-il+)

slencLer but oonspicuousþ prominent main nerves ascend-ilg wicleþ fbom

the ¡nid¡ib, the vein reticulum usually more finely promi:rulous than

nervesi generalþ glabrous, usually wíth a few stramineous to broumish

hispid. hairs towarcls baS'e of mid.rib on lower face of younger leaves;

leaf blad-es on shad.ed. and sapli-ng branchlets larger, with more d'eeply

serrulate margins, chartaceous, nerves ancl vein reticulum mqre prominent

on both faces, more d.ensely and. extensively pubescent on lolver face.

Bark, stems, and. Ieaves hard-þ or very weakl¡r sweetly aromatic vrhen

crushed., the oclou¡ evanescing in these parts when dried.

Inflorescences borne at ultimate (f-)Z-nGl) leaf nodes a.nong and

below persisting leaves, Iax1y, + divaricately ttSpsiforra, (tt-)Zi-eGg)

cm Iong, generally glabrous, beari.:ng (f-)Z-ff1-21) f:lowers. 1>r'ima:ry

pedrrncles (i¿-)Z-lr{-8) cm long, the base j¡rternode Ff t* thick, -bhe

cListal i¡rternod.es rounrlocl compressed., hard.ly tetragonous, usually

glabrous but base internocle sometises sparseþ, rare\r d-enseþ sord.id-

stramineous to brovmish hispiC., (f-):-+(-5)-nod.ed, with subterminal 1-2

nod.es usually silgle flolverecl; accessory arcillary flowers usuaÌ1y

absent; bracts of pnimarry ped.unole (å-)f-Z(-l) mn long x H t* broarL,

sparsely sord.id. white strígillose along the abaxial ¡oidrib, glabrous

adaxi^ally; secon<lary ped.uncf"s (] )#É(-Zi) cn long' nore slend.er than

pri-ma:¡r peduncle, + entireþ glabrous, J-(-2)-nod.ed.; bracts of secondar¡r
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peduncle Ff o* l-ong, + broarLer than those on primary ped-uncle; ped'icels

1Z-)4-fO(-fL) mnt long x { mm thick, not ex¡rancled. uncler þpanthium'

glabrous. Matr¡re flov¡er bud.s 2-2! mm long x tf-Z(-Zl) n'un thick,

glabrous except for sparsely whitish strigillose outerrnost perianth

parts.

Open floruers. Ifpanthiurn 1-$ nm long x 1-$ mm thick, glabrous,

rareþ bearing outer 1-2 perianth bracteoles below ri¡r to near base; rjm

poorþ d.efined, flat, aLnost concave, \ - + mm broacl. Perianth l'¡ith

perianth bracteofes d.u1I pale green and- tepals mauve-pi:rk, red.dish, or

pale marone, 12-1,1¡(-f¡)ruortite in J-t+(-Ð whorls, the outer Z(-l) whorls

of opposite bracteoles, the i¡u.rer 1-2 whor]-s comprisir¡S 7-8(-10) tepals;

outer pai:, of perianth bracteofes ovate-äe1tate, (å-)f-få(-lå) nrm lone

x *-1(-1}) ro, broad, spalrsely strigillose abaxía1ly towarrls the apext

rarely entireþ gIa.b:rous; in¡rer 1(-2) pairs of perianth bracteoles

oircular to elliptic, (t*)ti-zt(-¡) r' lons x (ri)rFz(-+) mm broad,

with entjre, rarely obscr.mely fimbriate margins, generally glabrous,

rarely sparseþ strigillose abaxialþ tovrar.J.s the apexi tepals lanceate

to ovate, J-L nm long x (t-)tl-Z mn broad., v'¡ith conspicuously fjmbriolate

margins, conspj-cuously J- or 5-nervec'l wj-th obscure vej¡¡ reticulun.

A¡rdroecíum marone-pi-nlc to red, 2-J-setiate¡ (+-)¡ stamens often

sr.ryround.ing the shorter staminocLes and. grnoecium ljke a pallisad'e,

v;rH-Êl mm lons x (å-)f mm broad x i + mm thick, very rar'ely with one
t' )'

partly aborted.; filaments broaC. and. shont , t4 rora long belovv stanj-nal

glanrls * |i-f,) mm broarL x J + nur thick, usua]ly sparsely strigillose





+69

snooth or often i:regular\r marked. towarcls the base v¡ith the outl-j¡re

of nutlet bod.ies, greenish orange to pirk-or orar¡ge-red., glabroust

lignified, w-ith walls (+)+j¡Gl) o* thíck; l¡ypanthir.u, chamber

ror¡ncled. at the base, d-ensely sord.id. hispid- bel-ow the ri.rn, sparsely

pubesoent to glabrous on the neck, rather d.ensely long rLirty brown

hirsute toward.s the base anor\g nutlets. lüutlets elongating in

rnaturi:rg fÞuiti-ng lqy¡ranthiur to slightly j-ncrease the exsertion of the

style apices beyond the stamens and (Z-)l-+G6) t* beyond' the þlpanthir-ur

rimi borLies of rÍ.pe nutlets ellipsoic1 to broaclly ellipsoicl , (l-)+-fG6)

mn long x (1-)1þ2 ¡ur thick, the hai¡s (+-)¡-ø(-B) t* long; styles of

ripe nutlets (5-)6-8(-10) mn long, hard.þ expanrled. at base into bod¡r of

nutlet, the apicar (å-)r-få mm glabroue'

7-norLed. seed.lings ca 1J+-15 cnr high, the ultj-mate 2-3-ínternod.es

rather compressed, 7-1O nm long x I f mm thick, smooth, drying clark

olive-brown, glabrous, the shoots d.ensely sord.id. strigillose; cotyled-ons

oaðucous; subsequent leaf pairs with petioles 5-7 rnn long x f run thick,

glabrous, ancl leaf bLacles narrowly lanceate-eIliptlc, 5O-7O urm long x

L5-2O rnm broad., with narrowþ cuneate bases, narrowþ obtuse apicest

fineþ serrulate planate margins, chartaceous-papJ¡raceous textr:re, du1l

mid. olive-Ereen color:r lvhen d.ry, shailowþ impressed' nidrib on upper

face, finely pronirrulous nerves but littLe vej¡r reticulusl on both faces,

quÍte 61abrous.

The epithet tenuipe¡, though not explained. by Perki¡s when d.escribing

the species, eviclentLy refers to the long slend.er ped.icels that are a
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featr¡re of this species.

Vgrnaor¡.Iar narne s 3 . :r.rliJn€':)reôo¡¡c[e cL.

Series of specimens exa$ined.: 20 colLections, comprising 5 vrith

flower bud.s, B vyith open flovers, 7 with near on fblIy mature fÞuiting

lqrpanthia, and I of seedlings.

Geographic Distribution (raap 10)

Daplyp4ll¡la tpgriffes is confined. to the Nightcap 1'an6e - l\veed. river

d.istrict, nortkr-east New South ritrailes, ZBotO'-4OoS, and. is presontly

known onþ from Peach tr{ountai¡¡ rid.ge, a¡rcL the sou-thern scarp of the

Nightcap range betvy'een Mj¡\yon Falls and. the rrRed. Scrtrbrr, r'"Ihian \';Ihian

State Forest:

lweed. river district; Peach Mountaj¡r rifue, 'flhian \Jhjên State

Forest; Nightcap range, $ miles north-west of Peach Mountaj¡l¡ beJ,ow

Minyon Fal1s, '.-?rian 
"-llrian 

State Forest; Rotl Scrubt '!-Ihian \thian State

tr'orest.

fn suítable habj-tat, @ may also occur on the north-

ern soarp of the Nightcap range along the watershed.s of the lweed. river

as far as the Macpherson rar¡ge or its southern foothills near ltfr¡rwi].Iu¡nbah

wlp¡re Betche is reputed. to have collected. the tSqpe (trlaiaen I92I).

Nevertheless, it seems unlikely that it extend.s into south-ea"st Queensland.

(cf. Ir{aid.en I)2I). It does not occur at Doyles river (near lTauohope) or

ín Oakes State Forest (near MacksvilLe) in lower north-east New South

lÏales as stated. by Bick, Taylor, ar¡cl Tod.cl çtlSl) anð. Bick et al. (I9Ø).



)+7L

These reccnd.s apBly respeotively to DryÈ¡e¡?4l?--pi--ofe4tha. (probabþ) and-

D. melasmena,

Ecologr (fieure ¡6)

DaphrVuQ4¡_q_tg¡$ÉBeg ís a fÞequent small tree of the raj¡rforest mid.-

or sub-stage on forest nnargins on the Nightoap range between altj-tucles of

(6O-)ZSO-600 m. The raj:Tforest growíng on the sun¡:.it ríc).ges where it

ocours is not at all Iu:n¡riant like the rai¡¡forests on basalt soils at

lower altitud.es, a.nd. is much i¡tersectecL by scleroptgrllous eucal¡rpt

forest. Ðoq,phora sassafbas aJrd. Ackgge_parragt¡þtg are fYequent trees

of the forest canopy.

Laplmgrtflra _!e+!ripes has been record.ed. growlng on soiÌs d.evelqted.

flom shales (Sctro.Id,e 3563, 1567, 3568, J57O, anð,3572) and. acid volcanic

rock (Jotrnson ancl Constable: NSli l'ÐU+), i:r contrast to the other

speciesof@,intheareaaru.[e1sewherewhichoccurusua1þon

soils d.eveloped. fbon basalt. ff D. tenuipes is confinecl to such soils 5

j.n this-case Tbiassíc and- Jurassic sed.imentary rocks and. acid. volcanics

(Attas of Àustralian Resources, Geology, 1966), its occunence i¡t the

region would. be U¡¡ited to the Nightcap ran€e and Tweed. river headwaters

where these rocks outcrop. Ore collection (Jones h67)t however, is

fbom the ¡rRed. Scrub?r, Ilhía^n \lhia¡r State Forest, on soils d.eveloped. fron

basalt. thís specimen has rathor pubescent stems and. blacl<ish d-ry

leaves, ancL j¡¡ these charaoters appro&ches the related. specios D, melasmena

which is common in the rrRed. Scrubrl. It nay represent a þbricl betv¡een the

two species (see interspecific rel.ationships und.er Dapl¡aand.ro, and. below).



El2

Phenolory

Flowering and. fbuiting appear's to be seasonally regular. Flower

bud. otçansion and. flower opening occLlrs between March and' June i-n the

austral autunn and. early vrÍnter, flar,rer naturation and. inltial enlarge-

nent of the fluiti¡g hypanthia during winter and. earþ spring betvreen

June and. August, anrL frui-ting t5¡¡ranthir¡n natr,¡ration and dehiscence

between December and. March in sr¡ume:r. Flower bud.s and natr¡re fï-orvers

virere never for¡nd. together v,'ith near mature fbuiting tgpanthia on ar\y

collection cf. Daph+r4rdra r ep¿urd.ula'

Irrfbaspec jJic Varíation

There appears to be Iittle morphological variation vrithin Daphnandra

te4uipe_Þ, as might be expected. from its confíned. geographic range. Some

wog c$.çeYved
variatioriiäeräil-i¡ ttre shape, size, texture, anc-L colour of the d:ry

leaveso and. the d.ensity of pubescence on the ultj.mate stems, petioles,

and. young leaf blacles. This appears to be subject largeþ to the age

of the tree (whether a saplìng or + mature) and the position on the tree

(wtrether elq)osed. or shacled.) ftor which the coll-ected branchlets câme.

But some of the differences in the presence and. cLensity of pubescerlce,

such as between the 6labrous stems of Schod.cle 1567 and. lbacey 2l¡JO, and.

the somewhat hispid. ulti.nate stems of Betche: I{S'IT 67922 and Hayes

I.y3í.i)522 COITS, and. in the colour of rÌry leaves, such as between the

olive-groen leaves of Schod.d-e 3570 and. the blackish leaves of Jones J$J

on the more exposed. branchLets of + matr:re trees, ind-icate not onþ a

clegree of genetio diversity but also the possibility that there is some
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i.ntrogression between this species ad !¿-49ÞPB.
The matr¡re fYuiting lSrpanthío vary rather markedly fbon fbequently

ampul-liform or obpyriform (tieyes 1.xii.L952z COFFS) to l-ess frequently

oblong-r.rceolate (Tr"cey 2I+5O). Ihey a-re nevertheLess so often d.is-

tortg.l by insect infestation, as shown by Constable: NSìi 221;95, that the

significance of these d.ifferences are cl.ífficult to assesg. The j:rfesta-

tion appears to be of the kind. found in Pgig@!i.
It is notewortlSr that the ultj-mate branchlet stems and. leaves of

saplings and. shaded- branchlets are usualþ nore pubescent than thei¡

oounterparts on e4posed. parts of mature trees. Thj.s contrasts wíth the

d.evelopment and. pattern of stem e¡rcL leaf pubescence in some other species

of the genus, for exa.nple, D. apatela a¡rd. D. rpåand.ul-a, md all- other

genera of the family,

Ta¡conomic Notes

DespitetheopinioneXpressed.by.And.ersonQgse)thut@,

tenuipes l-s not d.ist inct fbon D. rnícranthat , it differs flom the latter

and. all other species j:r the genus in a nr¡¡ober of sma1l but vle1l-narked.

charaoters. These have been poirrtecl out by Maid.en ard Betohe (1901)

and. Maid.en (f9Zf), and. reiteratecL above.

The alkaloid-s of P. tenr.r.ipes appear to d.iffer partly j-n kind and

largeþ in proportion from those found. in other species of Daph¡lmd{g,

They conprise repand.ulj-r¡e and. laevo:ratar¡r tenuipìne as major a1kaloid.s,

* = L_ÐgjÈ, not .Ð¿_ai9l4p_t!¿.,
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an¿ aromoU¡re and. laevorotary fiortenuipi-ne (ae-N-rnethyl-tenuipine) as

minor a^Ikaloi-cLs.

Chemistry

The alkaloid.s of Daphna¡rd¡a tenuipes have b een exami¡red. in d.otail

by Biok, Taylor, ancl. Tod.cL (lgSl I ud Bick et a1. (tg6l), ud reviewed.

by 1{qlka j¡r Manske (fggO). As the alkaloid.s ascribecl to this species

fÞom material collected. frori the Qakes State Forest (eicf et al. f9Ø)

belong to n _celqEngI¡L only the alkaloid.s extracted. fþon verified.

¡naterial of D. tenuipes fbom l-ühian llhian State Forest are d.iscussed. here.

Bick, Taylor, and Tod.d. (1.".) founa that the two major alkaloicls present

l-n the bark were repand,ulíne, which is d.escribed- uncler D. repaq4gþ, and.

tenuipine j¡ a laevorotary form. Tenuipine is a color:rless alkaloid.

w'ittr the formula a¡u$+O0,Nrrand contains three methol6r- and two

mett¡¡1Í-mino-groups. VerS¡ small a.nounts of aromoline were also isolated..

This alkaloid. occr¡:rs in la.rger quantities j¡r Doryph.olq aromalica ar¡1 its

characteristics are treaterL r:nder that species.

A f\.¡rther minor alkaloid., laevorota4r nortenuipine, was founC. in the

leaves (nic:r, Taylor, and. Tocl.c1 f.c.r Bick et aI. L9$). It:is a colour-

Less base, has the forrour" ,l,JdßOflr, and apparently contains two

netho:gr-groups a¡rc-l one rnetþ1i-nino-group. It was called. d.e-Naethyl-

tenuipine by Bick, Taylor, and. Tod.d (1.c.) "td Kulka (f .t.).

Uses

No uses have been record.ed,.
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lþ Daohnand.ra melasnena Schod.d.e , sp.nov.

Ðaphnand¡ra tgqgiÆs auct. [non Perk.]: Bíck, Harley-X,lason, &

Vernengo, ¡\nal.Asoc. QuÍm..Argentina 5Q9Ø)D5 p.p.

.Arbor altitudinis med.iae 10-20 n aIta, cortex i¡terior li6nunque in

vivo suLphureus, folia matu.¡ra relative parî¡a, (¡-)+-A(-10) crn J.on6a x

(fts)f-,Í-¡(-L) .* Iata, j.n sj-cco plerr:nque olivaceo-vel f\rsco-nigrescen-

tiuro, cum costis supra vad.ose impressis, raro usqu'e acL planas, nervi-s

gracilibus, et margirribus crenufatis, flores rel-ative parvi, cum

t¡y¡ranthiis glabris, et tepalis j-nterioribus (z|-)zilçÐ run longi-s,

vj-ricli-a1bis, ad. nargilos subtiliter fimbriatís, et tgpanthia f?uctifi-

oantia (cyHndrico-),rrceolata, (S-)g-zo urm lonsa x (J-)l-e(-6å) *t

crassa, ad. basj¡¡ ctrn parietibus l-igneis, (#)å+(-1) tt crassis. Ab

omníbus speciebus hhnandæg. combinatione horun characterun d.iffert.

IVPUS: R. Schodde (ana n.C.Ilayes) 3523, Vícnit¡r of Forestry Hut,

Oaks (- Oakes) State Forest holotypus j¡¡ C.{II{B (tl¡t+16),

isoQpi fu A, Ð, B, CAI{B, CllR, COFFS, G, K, l, I{SiT, I'TELT.

Figure L3.

DiagnosiÈ

Average tree height 10-20 .'m; i¡¡ner bark d.eep sulphureous or

greenish yelIow; ul-tj-mate branchlet stems sparsely to densely + hispid.u-

lous; petÍoles straight, Z-+(-¡) nrn long; orov¡n leaf blad.es lanceate,

l-ess often narrowly eLliptio or ovateo (¡-)+-g(-10) cm long x (J;|-)l't-S

(-+) 
"r broad., g thínþ ooniaoeous, dr¡ring blackish or ol-ive-b1ack,
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someti&es d.ark olj-ve-.brown, wi.th margins + crenulate, midrib shalIowly

Í:npressed. to alnrost planate on upper face, ascond.ing nerves finely

U¡red. on upper face, + sparsely strigillose on fower face.

Inflorescences borne Emong and. below persistirg leaves, + oongested.ly

ttlyrsiform, (tL-)Z-lLG+) cm 1ong, sparsely strigillose to al¡rost

glabrous, bearÍng (t1-)tS-ZZ(-trf) flowers; pedicels 1-J mm long.

Open flowers vrith Ìrypanthium glabrous; perianth pale greenish white'

(ro-)rr-rz(-tl)-partite, the inner tepals ($-)zt'lGli) mm lons x

(f-)ftsfå(-Z) rr broad rr,r.ith conspicuousþ fiarbríolate margins; anðroe-

cir.¡m of 5(-6) stamens (f-)f-f*(-lå) ** longrand 5-7(-B) staninocles, the
5'

outer sta¡nj¡¡otles without vestiges of sta,ni¡aI gland.s; rynoecium of

(+-)0-g(-10) carpols, the stigmatic colurx¡ of apparently flee, obtuse

fitaments, exserted. to apices of stamens.

Ripe i:rfbuctesoences borne usually well belovu persístirtg 3-eaves,

(z-)zt-S(-5f) cnr lor¡si ped.icers (z-)l-eGg) roto fon€r hard.ly expanderL

un<Ler fh¡itj:rg ÌSpanthía¡ fbuiting hypa.nthir:m (cyHndrieal-)urceolate,

rarely broaùly urceolate, (f-)g-20 mn long x (f-)¡-6(-6Ð run thick,

f.ignified., with walls (ts)å't(-f ) mm thick; hairs on ripe nutlet bodj-es

(6-)A-ro mm long; styles of ripe nutlets (¡-)6-ro(-11) rm lon€.

Detailed. Descriptíon

Med.iwr-sizeil trees 10-20 n high, young trees ín open sites often

flowering when 3-5 n hi-gh; bole oa I5-3O cm d-iametor breast height,

rarely coppici:rg, sometimes guckeri-ng spontaneousþ; crown umbrageous-

cor¡rurbi-form to + cylind.ricaI, shorter than or sometj$os as long as or



t+77

l-of¡ger than bole, the leaves + horizontal. Bark J-l+ mn thick when

dr¡r, outer surface fjJlely pustuled. to striate or fineþ cracked., pale

to micl grey-brown, insid.e d.eep sulphu¡eous or greenish yelIow, drying

d.irty brovrn-black or blackish. Tlood. pale yellow or crea¡nryellovr i¡

aapvrood., brighter, rather intenseþ yelIow in heartruood., similarly

coloured. when dry. Bnanchlet stems + closely branched, the ulti-mate

4-6 i-nternod.es (r-)rå-¡(-7) om 1on6 x 2-4(-5) mm thiclc on lead.er sterns,

l-ZtGt) mn thick on lateral stems, often pale grey pustuled- below,

drying invariably black, sometines ti-nted. olive, sparsely to d.ensely

hÍspid.ulous or hispidulous'strigilloserthe vestr.re clenser ancL paler on

penultimate j¡rternod.es, longer strigose on lead.er stems; shad.ed. ancL

sapling branchlet stems udth ulti-srate 116 j¡rternod.es (f-)Z-6(-8) cm 1on8r

not slend.erer, usually more extensively a¡¡cl d.enseþ hispid.. Petioles

straight, d.ivergent, Z-ú-Ð mm long x (Fts-I(-rå) mm thick, dryÍne

black, rather d.enseþ or ur::ifo¡mly hispid., rarely glabrescent, often

more clenseþ pubescent on shad.ecl and. saplirtg branchlets. Leaf blad.es

laneeate, less often narrol-vþ olliptic or ovate, (¡-)+-a(-10) cn long x

(ri)rt¡(-+) 
"r broad, obtuse, infbequentþ wirì.eIy cuneate at the base,

shortþ mucronate obtuse, rarely acuminate or acute at the apex; margÍ-ns

crenulate, infleguently serrulato or crenate; texture thínly coriaceous

to alnost chartaceous, tJre upper face sometj¡nes finely h¡ecL with

obsctreþ prorni-nulous nerves and. voin r eticulum; colorrr glossy d.ark

green on upper face, d.ul1 or d.uller and. paler on lower, paler bright

green in shoot leaves, j¡ d¡y leaves d.uI1 to sometimes nitid. blackish or
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ol-ive-b1ack, ínfbequentþ d.ark ofive-brown on upper face, d.u1L and. rather

paler on lower; nervation vrith nid.rib shallowþ i-npressed to almost

planate on upper face, on lovrer with (4-)5-6(-8) slenclerþ prom5-nulous

nain nerves ascend.ing from the nid¡ib, the vein rsticulun usually a

little less prominulous tl¡an the nerves; usually very sparsely off-white

to sord.id. stranineous strigiJ-loso on lower face, rareþ quite glabrous, thg

haj¡s usually d.ensor, more hispid. on mid¡ib a¡d. nerves towarcls base of

b}ad.e; leaf blarles on shad.ed. and. saplin6 branchlets hard.ly largor, wíth

crenulate-d.enticulate nargj:es, proninulous nervation, and. pubescence as

ín crovr¡n leaves. Bark, stems, and. leaves very faintþ aromatic, with

an obscure astrj-ngent or stale ocLour vihen cnushed..

Inflorescences borne at ultjmate 1-6 leaf nod.es among and. belolv

persisting l-eavesr + congestedþ tþrsiform, (l}-)Z-lt(-+) 
"* 1or¡8,

sparsely sord.id. white strigillose to almost entirely glabrous, bearing

(ff-)r¡-zZ(-p) fl-ovrers. himar¡r peduncles (t-)lt-l om long, the base

internode î - *f-r) mm thick, the d.istal internocLes hardly teteagonous,

glabrous or spa.rsely sordid. white strigilloserwith hai'rs + densest on

base internode, l-SG6)-nod.erJ., with + all subterrninal nod.es bearing

seconclary ped.r:ncles; accessory axil1ar5r flowers occasj-onaL, solitary;

braots of prinarXr ped.uncle l-lf, m long x I å t* broad., longest and

na¡rovlest at base nod.es, sparsely, sonetj¡lesd.enseþ sord-id. v¡hite stri-

gillose abaxial-ly, the haj-rs often confined. to the nídrib¡ glabrous

ad.a:rially; second.ary ped.uncles (l-)fit crn fong, nrore slender and sparsely

strigillose tha¡r pri-nary pedunclo, I-J-nod.ed.; bnacts of second.arSr
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pecluncle å-f *t long, bnoad.er than those on primary ped'uncle, nore

spa^nseþ haired to almost glabrous; pedicels l-J mm 1on6 x { nn thick,

slightþ expand.ed. r.¡¡d.er t¡y¡ranthir:n, glabrous, rilrely sparsely strigilloset

Matr-re flovuer bud.s 1-$ nun long x 1-$ nTm thick, glabrous except for

sparsely sord.id. white beard.ed. outer peria^nth bracteoles.

O¡ren florvers. Ilypanthitlp 1-1t nm long x Ff n* thick, glabrous,

occasionally bearing outer pair of perianth bracteoles belolr rim, rarely

to near base; rin t flat, a å * broad " Porianth apparently pale

greenish white, (ro-)11-r2(-1J)*partite in 3-4 whorls, the outer 2(-t)

v¡hor1s of + opposite bracteoles, the j¡¡rer 1(-2) whorls comprisÍng

G-)6-7ç8) tepals; outer pair of perianth bnacteoles ovate-cl.e1tate,

1-$ mn, long x (t-)f(-få) 4n broad, beard.ed- abaxialþ toward.s the apex

urith fine sordid whitish strigillose hairs; ir¡ner 1(-2) pairs of per-

ianth bracteoles circul¿rr to el1iptlc, (få')få-z(-Ð mm long x (f-)ffz

rnn broad., vrith entire to obscurely fimbriolate nrargins, generalþ

glabrous, infbequently sparseþ strigillose abaxial-Iy tov¡ard.s the apex;

tepals lanceate to ovate, rarely broacr.ly ovate, (É-)zt-lGÐ rmr l-ong

" 
(f-)ftsfå(-Z) mm broad., with conspiouousþ finbriolate nar5ins, corl-

spicuously 5-nefvecl with obscure vej¡r reticult¡sr. And-roeciun pale

whitish sreen, 2(-J)-seriate; 5ç6) stamens (1-)1+tl-rå) *, lons x

å-f ,* broacl " + - | nnr thick, very rareþ one partly aborted.; fj-larnents

broacL and short , G-B+) mm long below staminal gland.s x å-1 nm broad.

x + + ruo thiclc, usual-ly sparsely strigiJtose ad.æciaIIy; stani¡a,l gland s

cLepressed. elli.ptícrpeltate, WÈ *ro fory x ] - f rnm broad.; anthers
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oompressed.rclepressed. cubioal, å - t nn rore x I å nn b:road, t å * thiclc;

5-7(-S) staninod.es broadþ to narrovr\y oblong-cy1fndrical, someti.Ees

narrowþ spathulate*atilliform, {I -nf-t) mn long l< å - S mn thick,

the base thick¡almost swollen, sparseþ hai:red. to glabrous abaxia.Ily,

d.onseþ strigillose aclæcially, vtithout vestiges of sta"üinal glands.

GSrnoecir:n, of (l¡-)6-8(-10) carpels¡ styles exserted. tþtt mn beyond.

tgrpanthir:n ri¡rr j-n a cylindrical colrrmn oa å - $ run tfrick to apices of

sta.nons; stigmatic colunn of apparentþ fgeo, obtrrse.:fåla.neptS¡ . .:':- .

exEerteô'.' to..' apl,oes:of Etemens .

RÍpe infbuctescences borne at uLti¡nate (+-)¡-12 leaf noC.es usually

well belovr leaves on branchlets, (2-)2+-5(-*) 
" 1or¡g, sparseþ stri-

gillose to entirely glabrescent. PnÍ-uraq¡ pedrrncles 1-$ mn thick at

base internod.e, of the sane length anrl for:n as in inflonescence, with

vesture persistent onþ on base internod.e; seconclar¡r ped.uncles l+-$ - t
(-É) cm 1ong, of the sane fotn as in j¡¡florescence, quíte glabrescent;

ped.icels (2-)t-6(-9) n¡n longr of the sa.ne form as j¡r j¡rflorescence,

harci.ly expand.ed. under fruitilg tgipanthia, glabrescent. fbuiti¡e tg4ran-

thirrsr (cylindrical-) ¡¡roeolate, rerrely broadþ urceolate, (S-)9-ZO E^

long x (r-)¡+(-Q) * thick, narrowed i¡rto a neck ca (tsË - t x length

of lgrpanthirxr, levigate often faintly striate, rather glossy light to
d.ark green, glabrous, lignifiect, with wal1s (ts)å-å(-t) nm thick;

t¡¡qpanthiun chamber narrowLy ror¡nd.ed. at the base, clenseþ short sord.ícl

off-white to strarri¡eous hispirl. i¡nned.íateJ-y below the rJ.n, sparsely

hi¡sute on the neck, d.enser long sord.id. strâaixeous to pale brown hl¡sute
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towards the base among nutlets. Nutl-ets elongating i¡ maturing

hypanthiun to ¡raj¡tain the essertion of the sþle apiaes up to $ mm

beyond. the þpanthiu:n rÍrn; bod.ios of ripe nutlets ellipsoicl., (+-)¡-ø o*

long x I 2 rrrn thick, the hajrs (6-)A-fO mm long; st¡r1es of ripe nutlets

(¡-)6-fO(-13) m longr hardþ expancled at base Í-nto bocly of nutlet,

the apioaf å-f mm glabrous,

L5-25-nod,ed young plants oa 100 cur hjgh, the ulti¡ate [-6 i¡rternorJ.es

compressed- sonewhat tetragonous, 2-11 cm long x ft-Z nut thick on leacler

stems, slenderer on lateral stens, smooth, dryir¡g black, rather d.enseþ

sord.id. white hispid.-strigose, more sparsely haired. bolow, uItÍ-nately

glabrescent, the nodes (on Ìeacler sterns) broad.ly conpressed., finely

pusticulate about the base of l-ateral branchlets; ootyleËLons oaducous;

subsequent l"eaf palrs wj-th petioles 24çù rnm long x 1-$ mm thick, ra-

ther d.onsely irispid.-strigose, ancl leaf blades llanc,eate .ùo bnoacL\r ova.tç,

3-9 cm long x (LL-)Z-S om broad, with ol¡tuse to al¡nost oord.ate bases,

shortþ na.rrowed. to acr;mi¡¡ateþ acute or muoronate obtuse apÍoes, crenato

to orerulate, almost planate margins, chartaceous texturo, slightþ
glossy mid. 6reen oolot¡r on upper face, fuVing generally blaoicish, shal-

lowly impressod. nicLrib on upper face, finely proninulous nerves ar¡d. vein

retículun on both faces, genera1ly glabrous on upper face, with sparse

sord.irL hispid. hai¡s confined. to base of nidrib, on lower sparsel-y

hispicL-str5.gose, with clenser, longer hajrs.
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fho epithet ry@ is clenivecl fron U,egsÀoryew, , meanirg the

state of hauing been mad.e bì-ack, a¡¡d. allucles to the ma¡ked. bLackening

of the stems and. leaves of thjs specíes whon d¡ied.- Mature trees

growing inttrei¡.usual habitat v¡ithi¡r taIl rai¡rforest also appear rela-

tively clark in the fiel"d..

Vcrnaoular na¡lcg! nonc reeotlÈloð'

Series of speoimens exâmiåecl: 11 collections, cornprising l¡ with

enlargecl i¡¡florescenoe and. flovuer bud.s, I with open faovrers, 4 Trith

n€a.r or fUl\y mature fbuiting l¡ypanthS-a, ad L of a your¡g plant.

Goographic Distribution (nap 10)

Daphna¡¡dra ¡relasngl& is clisjurct anrL confined. to the NiShtoap range -

Iiismore clistrict, 28o3O'-5O'S, and Taylors Arrn - Bellingen d.istriot,

north-cast Non South Vaì-ca, 10o25'-15'Sz

South-west of lvlullÍrnbimby¡ Recl Scrub, \Thia^n l-fhian State Fonest;

TÍ¡rtenbar; IÏollon6bar¡ Belli¡ger rÍver, Bellinger valley clistriot;

Oakes State Foregt.

Eoolory (rig¡¡re Í)
Sin6ly or in l-oose colonies, Daphna¡d¡a mel-apnena is not unconmon

where it occurs as a mecLir¡m-sized. tree l¡r the nid.stage of talI rainforest,

between the altitud.es of (ilO-)P-øOO m. It is for.¡¡rd. more fboquentþ

within + pri-nar¡r forest than on forest margins*, It appears to be con-

* Orly saplings have been recozdecl on forest narg5:r.s al:d. jJr regrovl"th on

olea¡ed. Iarrd..
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fined ent5rely to the deep red. soils cleveloped. flom basaLt in the Lismore

d.istrict, es for slrample in the"rtRed. S"rub'r at T'Íhian Ifhian State Fcnest,

between tt¡e altitudes of !O and. 2OO m. In the BelLínger valley d.istrict,

it has been reoord.ed. in regrowth on the rich al-Iuvíum of the river vaIley

at LO n altitucle, and. jn tall raj-nforest on soils tJ.eveloped. fþom urÍxed-

sed.imentar¡r rocks an¿ volcanics (/rttas of Austratian Resources, Geolog¡,

1966) on a well-d¡aj¡¡ed. ríclge in the Oakes State Forost at oa 600 m s.n.

Phenologr

Flowe:rirg arrl fnriting is apparently seasonalJ¡r regular. I¡flor-

escences clevelop ancL enlarge d.uring the austral autt¡rur and' v,r^intert

fl-ower bud. errpansion ancl opening and. flower matu:ration occur in sprflg

between Ar.rgust and. October, aJrcl maturatj-on and. d-ehiscence of the fruiting

þpanthirrrn takes place d.uring the foll-owj:rg autr.unn and. early wi:rter, up

until June or July. A single collection (Scnoaae 152J) vrith erçanding

ffower bud.s and- flowers i-¡r May is i:r all likelihood' anomalousrbecause

the tree flom which it ca¡re lvas the only one flowering i¡¡ about ten

matr.¡re trees oxami¡¡ecl at the collection site; the renaind.e¡ were either

Jl very young j¡rflorescence bud. or sterile.

Trrflasp e cific Variation

Altbough Daphnandra melasmena appears to be a nather pol¡morphic

specios, all except one of its va.rrying characters seem to refLeot merely

d.ifforonces in the ages of the trees collectecl or the habitat in whích

they grew; none extribit d.isoernible geographic trend.s. The pubescence
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on the ulti¡rato branchl-otsrfor exa,npleris usually d.enser in saplings

than in matr:re trees, as in -Dg@e4grglent¿¿pe_å.

The one charactor that woul-d seem unl5ke1y to be much affeotod. by

tree age or h,abitat is the form of the fruitÍag hJ¡panthiurn. Ït va¡ies

fÞom namowly (cylindrical-)ureeolate and. l-O-20 nur long x 5-G nn thick

(Schoaae 357t+) to more broad.ly uroeolate and 9'-15' nn "long x 4-6 nm thick

(Sotrortae 3575). the collections exhibiting these differences are fþom

ad-jacent localj-ties j¡¡ the Li-smore clistrÍct. The former was talcen fbom

a sma11 tree in a¡l open field., and. it may not be coi¡rcid.ental that all

other collections of this species with relatively long slend.er.f$iting

Ìgpanthia come flom bees groruing i¡r sinilanly exposed. positions.

Taxononic Notes

It has been mentioned. abote u¡¡rler the genus Daph¡ranQ¡g rr¡d L_-@!4g.
that j¡trogression may oocur betlveen this species a¡ld. D. tenuioes on the

one hand, and. D. apatela on the other.

The onþ reference to this species in the l-iteratr.¡re has been by the

chenj-sts Bick, Ilarley-Mason, and Vernengo in !963 when d.escribing its

alkaloi.d.s florn mate:ria1 colLected. in the Oakes State Forest. they

recorrLed. j-t as Deph¡andra tenuiÞes. In the material, they could find

no repand.uline which is a major alkal-oid. of D-__lgluipgg while tenuipine

and. nortenuípi-ne were both present i:r uriq.uo d.extro-rotary stereoisorneric

formg.

Chenistry

So far¡ only the major alkaloid.s tenuipine ancl. nortenuipine in d.extro-

rota:¡r form have been recorded. fþom ttre bark of D. qgfgeurgna (nict et al.
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lt9Ø). The formulae and. characteristics of these alkaloids are

d.escribed. u¡rd.er D. tenuípes.

Uses

No uses h¿ve been recorcled..
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5. Daphnand¡a johnsonii Schod.d.e, sp.nov.

Daphnand.ra micrantha auctt. [non Perk.]: Anclerson, lbees N.S.trTales

od.3rOgS6)ZZl p.p.i Evans in Bead.le, EVans, & CaroLinr Handb.

Vasc.Pl.Sydnoy & Bl-ue Mts. Qgel):..lO.

.Arbor parva usque ad- altltud.inem mediam, (Z-)S-ZO m a1ta, cortex

i¡rterior in vivo sulphr:reus, folia mafi¡ra relatÍve parvar (+-)¡-g(-fZ)

om longa x (1-.t-)z-(-6) cm 1ata, rectinervía, in sioco plerr:mque

subcinerascenti- vel subjrfi,rscato-virj-clia, cum costis supra peranguste

prornilulis, ra.ro ad. planas, et margi¡¡.ibus profirnd.e grosseqlte crenato-

serratis, flores refative parví, cun tgryanthiis parce strigillosis, et

tepalis interioribus 213 mm }ong1s, víridi-albi-s, arl margines íntegris,

et lgrpanthia fÞuctificantia globosa, (;,-)S-lG8) ooo longa x (:-)+-y(-6)

run crassa¡ cüm parietibus tenuiter ligneis , * - t *r outsis, et nuculis

parvis, pi1ls brevibus, et stylis Z$-3 nn longis. 4b omnÍbus speciebus

Daptrnandrae- conbj:ratione horum charaoten¡n cliffert.

1YPIJS: H.C.HaJres, L.A.S.Johnson, and. E.F.Gor¡stable, Spring Cbeek,

1 nile west of Kia:na, J Sept. 1960z holot¡ryus in CAITIB (tnZn)

(1"g. Hayesi Johnson, and Constable), isot¡rpi in COFFS (f"e.

Hayes), f, (fee, Johnson a¡rcl Constable), NSW (Ieg, Johnson and

Constable ).

tr'igr:res I)+, 22, \6C2, t16D.
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Diagnosis

Average tree height !-20 m; irurer bark d.eep sulphureous yel1ow;

ul-tjmato branchlet stems genorally glabrous, the penultj¡nate j¡rternodes

someti¡res sparsely hispic'l-strJ-gose; petioles straight, (l-)+-eGZ) rm

lor¡g; crovrn leaf blad.es + elliptic to ovato, (t-)¡-a(-12) cm long x

(ti-)z-+(-6) cm broad., + coriaceous, d.rying pale greyish green, ïrith

margins d.eeply and. d.istantly coarsely orenate-serrate, mid.rib planate

to slend.erly prominulous on upper face, + straight nerves proninently

linecl on upper face, genorally glabrousror occasional hajrs confinecL to

base of mid.rib on fower face.

f¡florescences borne among persisting leaves, + congested.ly tÌgrrsiform,

2$-4 cn 1ong, generally glabrous, bearÍng çt-77-V(-2!) flowers; pedicels

3-5 nrn 1ong.

Open flowors with þpanthiun sparseþ stnþilIose; perianth pale

greenish white, 11-12-partite, the inner tepals 2$4 nrn fone x(å-)f-f| rt

broad., with entj¡e margins; androeciu¡n of 5G6) stamens 1-1+(-1+) rur5'
longrand. l-10 staminod-es, the outer starninod.es without vestiges of stam-

inal glands; g¡moeciun of (1-)+-8 carpels, the stignratj.c colurur of

apparently fbee, obtuse fil¿unents, exserted. to apices of stamens.

Ripe irrfYuctescences borno usually s.tnong persisting leaves, (Z-)l-1,

cm long; pedicels (+-)¡-g(-10) mm long, harrlly e4pa.ncì.ecl r¡¡rd.er fruiti-ng

tgpanthia; fYuiting lg4ganthi-ru, globose to ellipsoid-g1obose, (+-)¡-Z(-g)

mur long x 0)+'-5(-6) tlr thick, thinl;r lignified., vrith walls * - I ^
thick; hajrs on ripe nutLet bod.ies 2-3 nn long; styles of ripe nutlets

z$-l wn Ìong.
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Detailed. Description

Sma11 to neilir.r¡r-sizecl trees (Z-)S-ZO rn high; bole oa j-2O cm

d.iarneter breast height, coppicing, someti-ures suckering spontaneousþ;

crolrrr umbrageous, loosely oor¡rmbifo:m to broadly cylinclrical, much

shorter than to sometj-mes as long as bo1e, the leaves + horizontal.

Bark l-4 nrn thick when dry, outer surfaco smooth or slightly roughened.

with fíne pustules, micl grey, insicle d.eep sulphu¡eous yeI1ow, d¡¡rir¡g

browner. ïTood. not examined.*. Branchlet stems closely to + loosely

b:ranched., the ultj¡rate \-6 i¡rternocles (L-)Z-+(-4ra) 
"* 

long x Z(-+) **

thiok on lead.er stems, 1-$ um thick on l-ateral etems, occasionally

r¡rnrsely grey-white pustulecl belorrr, d¡yir¡g palo to olive gre¡ generalþ

glabrous, the penultj¡late internod.es soneti:nes vel1r sparseþ hispid.-

strigose; sharLerL and. sapling branchlet stems with ultimate [-6 i-nter-

nod.es up to !t cm long x (f-)f#-2(-2+) nrcr thick, dryíng blaokish,

gencrally glabrous. PetÍoles straight, d.ivergent, (l-)+-6(-7) uun fone

x (å-)f-få(-få) run thick, dr"5¡ing ô,ork brown to bIack, glabrous, or sone-

tjmes sparself. hispidu![ous-strigi]-lose on younger petioles. Leaf blacles

variousþ elliptic to ovate, verTr rarely obovate, (+-)¡-A(-12) cn long x

(få-)Z-+(-6) cn broatl, broacl1y or narrowþ ou¡reate at the base, shortly

and. namowþ acr.minateJ:,y mucronate obtuse, rarely quite aoute, at the

* To colloct one ad.equate wood. sample for stuc\¡r would. have required. the

d.estruction, or gross d-isfiguration leacÌÍ::g to possible d.eath, of one

of the few known survivíng trees of this rare species.
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apexi margi¡ls very d.eeply anrl d.istantly coarsd¡crenate-semate; toxtu.-'e

ùhin1y to quite coriaceous, the upper face conspiouousþ Ii¡ed. rvith +

prominent nerves, Ídreguently vein retj-cu}:m¡ color.r dulI to very

glossy d.ark green on upper face, paler but glossy on lower, i¡ dr'¡r

leaves pale greyish or brownish green on upper face, usually brovuner on

Lower; nerr¡ation with nrid¡ib planate to very slend.erly prominulous on

upper face, on lolver with (4-)6-8(-10) slencler but d.istj¡rctly proninent

mai¡¡ nerves + straight and. divergi.:eg wid.ely flom the midrib, the vein

reticu}:m al¡nost as conspicuously prominent as nerves; Seneralþ glabrous,

rarely with a few hispid.-stnigose haj-rs at base of micl¡ib on lower face

of yor:nger leaves; leaf bla¡J.es on sharl.ed. and. saplírrg branchlets larger

and- broad.er, vrith somewhat incurvÍ,ng cuneate basos, more closeþ crenate-

semate, less recurvecl. rnargins, ahnost chartaceous to thinly coriaceous,

nerves ancl vej¡r reticulum more prominent on upper face, g glabrous.

Bark without od.our, fbesh stems ancL leaves very weakly aromatiq.

Inflorescences borr:e at ultjmate I-3 leaf nod.es ¿unong persisting

leaves, + congested.ly tl¡æsifo:rn, 2t-4 cn lor:8, generally glabrous,

beari.ng (l-)E-tl(-2!) flowers. kimarXr peår:ncIes 1-3 cm longr the base

i¡¡ternorLe t4 ->*-t nm thick, the distal j¡¡ternod.es often tetragonous,-t
generally glabrous or nod.es sometimes vel¡r sparseþ strigillose, (t-)Z-t

(-4)-nod.ed., vrith subterrnj¡ral 1(-Z) nodes usualþ single flowered.;

accessor1r axillar¡r flowers fbequent, solitar"Sr; bracts of primarXr pecluncle

2
1-2 rnn long x i rnrn broad, sparseþ stri.gillosé abaxially' glabrous

a.d.axially, occaslonally foliose up to l¡ cm long; second.a:¡r ped.uncles
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*ti cn long, glabrous or occasionally verTr sparinsly strigillose, I-2-

nod.ed.; bracts of secondary pecluncle usualþ nrore ovate, shorter, and.

broad.er than those on prÍmary peclunole; peclicels 3-5 rn fone x ] t*

thick, terete or s1Í6ht1y conpressocl, sometjmes grarlually expani!-ed.

under l¡rpanthir:no sparsely strigillose. I¡latr:re fï-ower bud.s $-1f, nn

1on6 x få-få mm thiok, unifo:m1y sparsel-y whitish strigillose, the

vesture often clensest on the aba¡cial mid.nerve of the outer pair of per-

ianth bracteoles.

Open flowers. Iþ¡ranthiurn 1 mm long x $ mm thick, rather sparsely

sord.id. white stri6i11ose, occasior¡aIþ beering outer pair of perianth

bracteoles a little belovr rÍm; rim J ftat, I n,m broad.. Per-ianth

pale greenish white, 1J--1-2-partite in l(-4) whorls, the outer 2 whorls of

opposite, rarely ttrree, bracteolos, the inner t (-Z) whorls conrprising

/-8 tepds; outer pair of perianth bracteoles ovate-d.eltate to d.epressed.

ovate, 1-$ nn 1-ong x 1-1$ mn broad, usually sparsely strigillose

abaxialþ, the hairs sometimes confinecl to the mid. nerve; fumer per-

ia¡rth braoteoles ciroular to cjrculerr-e1lipti-c, 2-2f, nn long x É-Z ^
broarL, with entj¡e margins, sparsely strigillose abaxialþ; tepals

lanceate to e1liptic, 2Si mm 1orlg x (t-)1-1å mm broacL, nather thick, wittr

entj:re margins, obscr.rreþ J-nerved., And¡oecj-u¡n pale gfeen, 2-J-seriato;

5G6) stamens 1-1+(-1}) mn lons x å-1 rnrn broad. x * - ] nn tfricrc, rarely

partly aborted.; fíla.nents broad and. short, # mm long below staniral

glarrd.s 
" f+l mrn broad, usually sparseþ strigillose actaxially¡ staninal

glanrls d.epressed. ellipticrpeltate, ] m fo"S x å um, broad; anthers
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compresseclrdepressed. oubical, å r* long x i - X mn broad.; !-10 steurinocles

often enveloped. in pubescence of ÏSrpanthirrn rin, oblong-cyli::drical,

rarely squat batillifo ^, 
?t - f, rnm long x { run thick, tho base marked.ly,'

thi-cker than apex, glabrous, rareþ very sparsely strigillose abaxially,

d.ensely strigillose acLaxiallif, without vestiges of sta¡'rj¡ral glanc).s;

G¡moecium of (r-)h-B carpel$ styles exsertecl 1-1{nnbeyond. tgrpanthirrn

rim in a cyli-nclrical-conical column; sf,ìgrnatic colunn of apparentþ fbee,

obtuse fila¡rents, .^ fr mn 1orrg, exsertecl to apices of sta^mens.

Ripe infÞuctescences borno at ulti.¡nate 2-i leaf nod.es a¡nong leaves

on branchlets, (Z-)l-+ cm 1ong, glabrescent, rarely very sparsely strigose

in parts. Þimary ped.uncles (L-)lL-l(-[) 
"* longr of the same thickness

ard. form as j¡r i¡tflorescence, usually completely g1-abrescent; second.ary

ped.uncles of the same d.j¡oensi-ons ancL form as j¡¡ inflorescence, conpletely

glabfescent; ped.icels (+-)¡-A(-10) n,n 1ong, of the same form as in

inflorescence, llarclly expancì.ecl undor fYuiti¡g þpanthia, quite glabrescent.

Fruiting t¡y¡ranthiun globoso to ellipsoid.-globose, (+-)f-lGB) o* 1on6 x

(l-)+-SG6) rr thick, contracted. at the rlm or a little below into a short

obscure neck, levi-gate, glabrescent with occasional- hairs persisting,

thir:ly lJ6nified-, yr-ith wal1s + - i mrn thick; hy¡ranthium cha.mber broad.ly

rcund.ecl at the base, hispicl or often al-most glabrous beLow the rim,

coarsely sord.id. brown hispid--hirsute with rather curling or crisped. haj¡s**

'¡' The mrmber of carpels and. their form has, as a rtrlo, been affectecl

severely by insect infestation and. gaI1 forrnation in all speci-nens

exa¡o.inecl.

** Vari¡ltions.. brought about by insect j¡festation.
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toward.s the base ffnong nutlets. Ifutlets# elongating in naturing

h¡panthiunr to maintai¡ the exsertion of the style apices beyond. the rjm

as in flower, often perrtly to conpletely irunersecL j-n several or single

1ar6e expancled. masses of tissue** covered. completely by short, sord.icl

brounr, crispecl or curleil hairs ca I-2 ruu long; bod.ies of ripe nutlets

e11ipsoid., relative smal1, 2 mm long x FI rou, thick, the straight or cr¡rled.

hai-rs 2-3 nn lor¡g; styles of ripe nutlets relativeþ short, 2f4 nn

long: somewhat e:çancled. at base into bofir of nutlet, the apieal t }-l rt

glancLular-hi sp id.ul ous .

1O-Zê-nocted young plants ca 50-80 cm hÍ6h, the ultjmate lr-6 i¡rternodes

strongþ compressed., hard,1-y tetragonous, B-l-5 cm long x 2-3 nrn thj-ck on

lead.er stems, f*2+ m¡n thick on lateral sterns, smoothly striate, drying

b1ack5-sh, glabrous or sparseþ strami-neous strigillose about ultimate

internod.es, the nod.es on leacler stems broad.ly compressed, up to 1 cm

bnoad.; ooþIeclons cad.ucous; subseguent leaf palrs with petioles l¡-J mm

long x I 1 rnm thick, verlr sparsely strigilloso, early glabrescent¡ancì.

leaf blad-es ovate, 5-7 cn long x 214 cn broad, with broadly obtuse,

rareþ cuneate bases, acuminate mucronate acute apices, crenate-semate,

rather planate margins, quite ch¿¡rtaceous textwe, d.ull d.ark green coLour

on upper face, drying blackish, planate or harC.ly prominulous nirlrib on

upper fa.ce, conspicuously proninulous nerves and. vein reticul-un on both

faceq as in leaves of mature trees, early glabrescent, the earþ Leaves

with micl*j-bs sord.id. stramileous strj6ill-ose.

* Partly wraffected by insect infestation onþ in McBarron 12959 in the
series examÍ.ned., ar¡d. d.escribecl fbom that collection.

** GaUs, or the result of i¡.sect ir¡fostation.
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The species is na¡ied. after lvlr. L¿.S.Johnson, senior botanist at the

National Herbarir.¡n of New South tr',iales and. one of the collectors of the

type,whosej¡rterestj¡rthetaxono4yofthe8enus@isrevea1e<1

by mar¡y d-etailed. notes on j¡rterepecf fic reletionships on relevant

collections heId. in the National Herbarium of New South ltrales*.

Vernaoulor na^Ées: Dono record.ccl.

Series of speci:nens exarnined; / collections, comprising I u'ith both

flovrer bud.s and. open flowers, l¡ with near or f\rl\y matr.¡re fbuiting

t¡y¡lanthia, ancl I of a yowrg plant. Two of the coll-ecti-ons vrere taken

fborn the same tree at different clates (Scfroaae 5167 arñ' 51.83),

Gcographic Distribution (map 10)

Daphnandra johnsonií is confi¡red. to the lllawarra d.istrict, central

east Nev¡ South lVales, ar¡d- is so far knov,r¡n only from four localities in

a smal1 area between Kiama, Macquarie Pass, a¡rd. l¡tinnamurra Fa11s, 3l*o35'

- 40's:

Yellow Rock creek, Albion Park; Spring creelc, I mile west of Kj-ama;

Kiama; Itti¡narnrrra Fal1s Reserve.

Ecolory (fieure ¡B)

Solitary or in loose colonies, D.-_iolp¡_gni.i. is a smal1 subcanopy,

rarely canopy, tree of the rainforest mid.stage or mcrrgins and. secondary

s'In;ord.er to ratiflr the origÍ¡ality of qy ovrn treatrnent, it is necessary to

point out that rqy o!-Jlt taxonomic concl-usionsi on the species and their cha:r-

acters and. inter-relationships are largelyt at variance with those reached.

by Johnson.
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gnowth, betwoen sea-1eve1 and. 150 m aLtitud.e. like other species such

as Ð_._ elat^e,þ and D. mio.rg4:þha, it prefers the rocþ, well-drainecì., but

permanentþ noist sites ator¡g the lower sid.es of gulli.es near creeks.

Despite several reoord.ocl oocurrences (Johnson and. Constable: NSIÍ 523IO,

Judcl: NSI,I 67901, and SchocLde 51671 5IB5), it d.oes not appear to favour

forest margins or second.ary grovrth, otherwise it might i:e etçected. to l¡e

more fÞeguent ar:d. vrid.espread. than it is in such an extensiveþ ol-earecl

d.istrict as the fLlaw¿rrra, Its infrequent persistence in such sites,

always ad.jacent to creeks, appears to reflect rather its limited ability

to regenerate fl.orn suckex.s after forest c1earit6.

It has only been recorcled. from soil d.eveloped. on basal-t (Johnson and.

Constable: NSì,I 523IO, Schod.cie 3+75).

Phenologr

The d.ates on the síngle florveri-reg and. several fruiting collections

available are merely sufficient to i¡rd.icate that flowering and. fbuiting

apparently occur successívely in austraL spring and- summer months.

ïnfbaspecif ic Variation

Even though the series of colLections exa.mineC, is too sma1l to per:mit

generalisations on variabilítyn the species appears to be morphologically

rather uniform.

Taxonomj-c Notes and. þ¡rificatÍon
Daplægndra_jgbqsonii is a verT rare specíes. Until_ Jj53 apparentþ

only a si.:ngle specimen had. been collectecL, by i,Í.H.Ilarvey fron Kiama i¡r
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L856, so that neíther lack of reference to it j¡r the literature nor lack

of recognition of j-ts very d.isti¡rctive characters is surprising. Both

Anderson (tgS6) and. Evans QgØ), ttre only authors to have treated it

previously, have maj¡rtained. it irl Dqæhænlrg migry4!¡g-, which was then

conf\rsecL with D. apatela.

Alttrough the collectorst names cliffer on the labels of the t¡¡pe co1-

lection j¡r various herbaria, as inclicatecl in the t¡rye citation above,

I.A.S.Johnson (pers.conm,) trt" affj¡med. that all throe collectors

(Johason, Constable, anil l{ayes) rì¡ere present together to talte flowering

specioens fbon the s¿r^me tree on the sa.me d.ate. The sheet in herb. C.ANB,

though not as ample in material as those in some other herbaria, carries

the most complete collection d.ata on its 1abe1, and. has therefore been

clesignated. the holot¡r¡re.

Ga11s anc-[ Miscellaneous Observations

Galls occurrecL extensively ín three out of the four avaifable coll-ec-

tions v,¡ith mature fruitrand Ìl the only collection with flowers. The

infestation, which causes the ca"rpels to concresce in large masses of

call-us tissue d.enseþ e^urveloped. by short, brown, crispecl hairs, appears

to be of the sa¡re ki¡rd.+ j¡r each. Larval cases of insects were observecl

in the gaIl tissuo; they have not been íd.entifiecl. It is at least as

'r Such an infestation of the carpels has not been record.ed- in other specieq

of the genus, except D. apateJa and. D. t€¡gipserin which it j-s rare.
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IÍkeþ as not that the d.istr:rbance of the local- environment by far.ning

v'rill bring about an i¡¡tensification of ga11 infestati-on on the ferv

survi.vÍlg trees of the species.

There can be no cloubt that the survival of the specíes is seriously

threatened., Orly a d.ozen or Bo trees are presently known to occur in

srûall :rennants of d.istr¡rbed. ga}lery and. gu1Ìy rai-nforests in a confined.

area ca !0 niles square near Kiana ín the southern Ill-awarra d.istrict, a

region given over to d.airy farmi-ng and. almost entirely cleared. of rultr¡ral

forest. Al-1 of these trees, except for the three or four in the srnalI

l[i¡rnamr.¡rra Fal1s Reserve, may be lost with U-ttle f\:rther encroachment on

the surviving pockets of forest by pastoral interests. It has been

mentioned. that severely or regularly d.ísturbed. forest d.oes not appear to

be the proferrecL habitat of the specj-es, Seeclli:rgs have been obscrved

onþ il the Minna¡rurra Falls Reserve, though suckeri:rg has been record.ecl

elsewhere.

Chernistry

No i-nformation has been publishecl. Non-phenolic alkaloid.s ísoLated-

j-n a ctrsory examilation of a smal-l quantity of loaf and. bark materiaL

(Schodcte 3+75) wore tenuipine, nortenuipÍ-::e, and tv¡o hitherto unknounr

alkaloj-d.s in Leqhn"@. (lick, pers, corun.)" The fornulae ancl character-

istícs of tenuipjr¡e and nortenuipine aro d.escribed. urd.er Ð. leFuqfg_q.

Uses

No uses hnve been recorrl.ed..
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6. Oaphnepd¡la apqtgla Schod.de, sp.l1ov.

Daphnandra micrantha auctt. fnon (n-*. )Benth. ]: Benth,, Fl.Austral.

5(1B7O)285 p.p.; F.Mue1}., Syst.Cens.Austral.Pl. 1(1882)l p.p.i

T.M.Baj-I., S¡mops.Queensl.Fl. (1BBl)Pz; C.Moore, Cens.Pl.N.S.

l¡Ta1es (r8g+)¡g p.p. i F.M.Bail. ¡ Queensl.rfood.s (rgg6)6¡; Bancroft,

J.koc.Roy.Soc.N.S.lÏales zo(f887)70; id.,, hoc.Roy.Soc.Queensl.

t+(1887)16; tr'.M.8ai1., Queensf .'liilood.s (fAgA)g¡; Hobeil, Bot.Jb.

f.o(f.BBB)72 p,p.?i Maiden, Usefìrl Nat.Pl,.Austral. (f8gg)t67,tl+;

F.MueÌI,, Sec.Syst.Cens.Austral.Pl, 1(1889)5 p,p.í Pær, Pflzfh.

3r2(f889)105 p.p.?; F.tvt.Bail., Cat.PI.Queens1, (ngO)lg; Moore

& Betohe, lIarråb.31.N.S,Ttales (ßgl)tS¡ So1ered.er, Syst./lnat.

Di'eot. (f.899) [trans]-. Bood.Ie, trbítsoh, & Scott Z(f9OB)7Oft];

F,M.Bail., Queensl.Fl. 4lt9ol)t295, IpQ Perk. & Gi1g, Pflzr.

l+\lgOl-)lf p.p.¡ f.20 H-K; Maid.en & Betche, koc.Lim.Soc.N"S.

Tüa1es Z$(lgol)gJ't; Dixon, PI.N.S.T,Iales (l.gO6)lt; Guilfoyl-e,

Austral.Pl. (fgff)f¡O rß2i MaiCen, For.Fl,N.S.lÏales f(Wn)fl;
Perk., Pflzr. 4g(fgLL)rl# Petrie, koc.Li¡n,Soc.N.S,TüaLes 37G9f2)

I52i F.M.Baí1., Compr.Cat.Queensl.Pl. (tgtl)WO¡ lrfiaid.en &

Betche, Cer:^s.N.S.trTales Pl. (fgfø)gO p.p,?í Baker, Harclwoods

Anstral. (lgtg)llZ; Maid.en, For"FI.N.S.VÍaLes l(tgzl)168 p.p.,

f .259 A-G, pl.?; I'rhite & trþancis, Queensl.Ag.J, (tlzz)zlo, f .52,

53; Perk., Gattung. Monl¡r. (1925) t.J6 H-K; trbancis, Austral.

Raln-For.Iþees ltgZl)$ r94ef .5J rj6; \Telch, J.Proc.Roy.Soc.N.S.

TÏales 62(I929)lSt*r363 et seq., f.J; Garratt, Trop.\îoocts tg(L%)+)lr!,
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lOr\JrlÊ, f.III.1, f.fV.1; trbaser & Vickery, hoc.ï,jr¡n.Soc.N.S.

lTal-es 6l!gfi)t+Brl74, tablo 1; Hr.rrst, Poison PI.N.S.lïa1es (fyfl)

I22; Bick & ifhaIley, tIniv.Queensl.Pap. J-r2B(I9l$)1, trfi(1glß)I¡

Bick & Todd-, J,Chom.Soc. (tglr&)Ztl}|2IJI¡ Ïiebb, C.S.I.R.Bul-l.

r1.252(I9tß)fOg; Bick, Ewen & Tod.d, J.Chem.Soc. (tg+g)2167;

H enrXr, P1. Al.kaloid.s ecl.4r(tlt$)lZ6; Bick & Tod.cl, J.Çhem.Soc.

(t95O)rcO6; Metcalfe & Chalk, .Anat.Dicot. 2(IgDo):-]l.ZrI:-\)+,

f .275D¡ Money, Bailey & Swa.n¡r, J..Arn.Arbol^. 3r(r95o)392, f.rr.
2-l-28i trÞancis, Austral.Raj¡¡-tr'or.Trees oi[.2, (f9¡f )Za, L9 rIO9,t gi-,

1.56r57; Bick, Taylor & Toc1d, J.Cheni.Soc. (tgSl)6gS et seq.;

Kulka i¡ Manske & Holmes, Alkaloid.s t+(I95+)2fïr22Ir2{9¡ And_erson,

fbees N.s.lTares ed..3tQgs6)zzl p.p.i Baur, austral,J.Bot. 5çnn)
22[t . It¡lka j¡ Ma¡eske, Alkaloicls Z(fg6O) )lÕrtl1zihutchinson, Gen.[I.
PI.1(1g6¿$)]l-Z.

A!þglosIg_rma.lLl_q_qg4!¡Ilg,r- auctt. fnon 1u1.]: F.Iüuel1., Pl-.Colon.Vict.

1(1860)2h p,p. j [tenth., tr'l.Alstrar. 5(IB7O)285 p.p. pro sJm.

Dap@; I',lr{ue11., trbagm. 1O(t877)106 p.p.t

Arbor altitud.j-nis nediae (LO-)LS-ZSGIO) m a1ta, cortex interior

J-ignumque i¡r vivo Juteo-ebr¡rneus vel 1uteo1us, folia matura i:i sicco

plenrmque subgriseo-vírid.i-a, cum costis supra pallirì.is, peranguste

proni:euIis, raro ad. planas, et margi¡ribus vaclose crenato-serratisrratro

ad. crenulatas, flores relative parvi, cum tgpanthiis subtiliter strigil-
loso-tomentosulis, et tcp¡] i s jnterioribus (Z-)Zt-l(-¿*) * longj-s,

vj-rirl.i-a1bis, ad. margines subtilÍter fj-nbrisbis, raro integris, st

þpanthia fluctificantia r¡roeolata vel raro subcylindrica, (Z-)8-1¡(-ZO)



499

nn longa x (få-)Z-(-6) nm crass&, ad basim cum parietibus ligneis,

(tsÈ - ?,+l mm crassis. .Ab omnibus speci-ebus Dqp¡4g4d{ae co¡rbi¡¡atione'- 't t'
hort¡ur characterun tli-ffert,

TPIIS: R.Schod.de 5I23.t Clay road., Doyles Rj-ver State Forest

holot¡¡pus irr CAIÍB (fø4a94), isoty¡ri tu A, .AÐ, B, BH, BO, BRI, c/NBt

cllR, coNc, E, Fr, L,A¡, MEL, llS'!T, P, PNH, PR-E, Seo, SrNG,

uc, us, v, YtEï,lI.

Figr.rres 55, 37R.

Diagnosis

Average tree height Ii-21 n; j.n¡rer bark + pale yeIlov¡ish crean;

uLtinate branchlet stems sparsely to d.ensely hispidulous-strigillose,

rarely almost glabrous; petioles straight, (l-)yg(-12) mnr longi crov?n

leaf blad.es nanowly to + broad.ly lanceate, lnfbequently elliptict

(2-)t¡"a-ro(-r+) on lons x (F)rå-*GEÐ om broad., + coriaceous, d.rxring +

pale grey-green, less often blackj-sh, rarely olive, with nargins closely

crenate-semate, miclrib I prmlnulous or Ij¡leate on upper face, ascencì.ing

nerves + obscurely lÍnecÌ on upper face, generally glabrousror sparseþ

hispid.ulous-strig5-l-1ose tolra¡d.s base of blacle on lower face.

Inflorescences borne amorl8r rarely below persisting leaves, + con-

gested.ly tl5rrsiforn, (i-)lt-+iGlÐ cm 1ong, + sparsely hispicluloux-

strisiuose, bearirÀg $-)tt-zt(-lÐ flowers; ped.icels (å-)tå-lf-7) mm

1ong.

þen flowers with t5¡panthiun sparseþ to d.enseþ strigillose;

perianttr pal.e green to whitÍ-sh, (8-)10-U-(-fr)-p*tite, the iruner tepa-ls

G, K, Lt
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(z-)Zt-fr(-+) o* lons x (å-)r-rå(-2) r* broad., with finely finrbriolate,

rarely al-most entire margins; androecir¡n of (l-)+-SG6) stanent (å -): r

(-få) mm 1ong, and- ( l-)¡-lGg) starninod.es, the outer sta¡rinod.es Eithout

vestiges of sta,¡riínal gland.s; g¡moecium of (l-)+-6(-!) carpels, the

stignatic column narror,rly obtuse or conical, exserted to near apices of

stamens or slightly beyond-.

Ripe infructescences borne usually amorig, occasionalì-y belov,r

persisting leaves , (tL-)zL-5G6) crn lons; ped.icels (z-)ySG9) tnm long,

+ conspicuously expand.ed. under fruiting hypanthia; fruiting hypanthiun

slend-erly, less often broaùLy urceolate, (Z-)g-f 5G2o) nm long x (tS-)z-5

(-6) o* ttrick, lignified., r;rith r¡al-Ls H+ - l-X> nm thick; haj-rs on

ripe nutlet boôies (5-)7-8(-10) mm long; styles of ripe nutlets (+-)¡-fo

(-tz) mm long.

Detailed. Description

Med.ir:n-sized-, sometimes taIL trees (fo-)f5-zi(-10)+ m high, young

trees i-n open sites often flowering uhen ( J n high; bole ca (fO-)eO-60

(-ZO) cm d-iameter breast height, rarely coppicing and. suckering

spontaneously; ororrn cor¡rrnbiform to slightÌy cylind.rj-ca1, ca + - i -

lengtkr of bo1e, rarely almost as J.ong as bo1e, the leaves + horizonta.l.

Bart< (2-)]-.l+(-5) run thick when dry, outer surface either slightly

roughened. v¡ittr fine pustulos or: finely flaking, pal-e to mid grey and. grey-

brown, often washed. bJ-ackish, insid.e rether pal.e ¡rellowish crea.In, rarely

pure crearn or more d-eepIy yelIow, drying pale to d.irty brownj.sh crealn.

*Up to J0 n high, acoorùing to White ancl Francis (tgZZ), md Francis

(tlzl, r9'5r).
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I-'üood. pale to rather d.eep yelloirÍsh cream or pale greyish, the yeJ-lor,v

wash sometirnes retained.Ï Branch-let stems + c]-ose]-y branched., the

ultj-nate t+-6 internod.es (f,-)ff-çr(-a)crn long x (z-)+-6(-Z) r* tlrick

on lead-er ster,rs, I-2* rm thick on lateral stens, often coarsely

striate and. sparsely grey-fawn to off-white pustuled. belor,l, drying

variously brov'rn, olive-brown, olive-grey, or grey-fav¡n tinted.

yellowish or red.ilish, infrequently bJ-ackish, sparsely to d.ensely

hispid-ulous-strigiflose, rarely al-most glabrous, the íesture more

extensive, clenser, sornetimes longer, and. more strigose on penultin:"te

ínternod.es of load.er stems; shaded. and- sapling brsnchlet stems with

ultj-mate l¡-6 interrrod.es (1.-)Z-fr(-1:O) cm 1ong, not slenderer, nore

sparsely pubescent or extensively glabrescent. Petioles struight,

d.ivergent, very rarely incurr¡ed. toward-s the stem, (J-)¡-A(-12) rur long

" 
(å-)å-f(-få) mm thick, drying pal-e ye11ow to olive-brorm, infrequently

d-ark bror¡n or blackish, sparsely to rather d.ensely hispid.ulous-strigil-

1ose, or variously glabrescent, rarely glabrous, hard.ly less pubescent

on shad-ed. and. sapling branchlets. Leaf bLad.es narrot¡ly to broaûLy

l-anceate, infrequently elJ.iptic, very rarely + ovate, (Z-)lÉ-tO(-f4) cur

long x (â-)tt-ÊçÉ) cm broad, nerrowly, rarely broaùLy cuneate or obtuse,

*Accord.i-ng to rood- sarnples: Pul-len 376I, Schod.d-e 1536, 5123. There is

some confusion in the Literatr¡re about the col-our of presumably dry wood-

of this species. Bailey (fABe, :91J) and Francis (tgZg, I95l) d-escribe -

j-t as bright (glossy) yeIÌow, Balcer (fgfg) as pal-e canary, and.'iTeJ-ch

(lgZg) as greyish-yeIIow to yeJ-J.ovr. Bailey (1886) e¿rrlier states that

the d-ry wood. is a greyish colour, and. Maid.enis obgervation (fgSg, p.J-¡J4)

tttat the irood is yel-lowish vrhen fresh but becomes d.irty looki-ng trwitl'r

a€eil is consistent with my orün.



5oz

occasíonally slightly oblique at the base, attenuateþ, often s)-ightly

acumi¡ateIy mucronate obtuse to acute at the apex which is often ct¡rved

away from the axis of the sten; margins conspicuousþ closeþ crenate-

serrate; textr,¡¡e rather th5-rùy to quj-te coriaceous, the upper face very

fineþ or obscurely lined vrith proni¡rulous nerves, rarely with vein

reticulu¡n; colour rather glossy mid. to d.ark green on upper face, d.uller

anrl paler on lowern b:righter j¡r shoot leaves, in d.ry loaves usually pale

grey-green, ì-ess often blackish, rarely olüjve on upper face, similarly

color¡recl or slÍghtþ d.arker on lourer; nervation v¡ith nid-rib planate to

usually proni:rulousroften lj:reate on upper face, rarely shallovrþ "impressed

toward.s the petiole, often d.rying pal-e crea^n-yel1ow to pale bror,vn, on

Iou¡er with (4-)5-7(-B) sler¡d.er but conspicuousþ proninent main nerves

ascend.ing frorn the midrib, the vein reticulun usualþ more fineþ promi-nu-

lous tha.n nerves, sometj-rnes obsoure; generally glabrous, or very sparsely

s,æd.id. off-whíte to brownish hispidulous-strigillose towards base of blad.e

on lov¡er face, eventually glabrescent, the hairs d.ense:r, more persistent

on mid.ribs of yormger leaves; Leaf blad.es on shad.ed. ar:d. sapl5.ng branchletg

more ovate, (l-)O-tzç-l[) cm long x (t|)z-+(-5å) "* broad, with shorter

acuninato apices, broad.er cuneate bases, more d.eeply and. extensively

crenøte-serrate, often less recurvecL margi:rs, chartaceous to th-1nþ

cori-aceous, often blackish when drXr, nerves anC. vei¡ reticulum usually

more proninu1ous qn both faces, usually more sparsely pubescent, Bark

with a faint lrarsh or rattrer astri-ngent od.or.$, a¡ad. stens and. leaves often
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faintþ ar¡d, sweetþ aroroatic when orrrshed.$, the od.or¡r usualþ evanescing

in these parts when dríeê.

Ir¡florescences bøne at ultl¡rate (f-)z-6(-B) leaf nodes anong, rarely

below persistír¡g leaves, + congesteùþ ttSrrsifonn, with the flowers often

appearing clustered, (å-)få-+iGlÐ cm long, sparseþ, rareþ cl'enseþ

off-white to grey-white or sord.icl stramineous hispitlulous-strigil1ose,

exceptÍonaIIy I gì-abrous, bearfr¡g (l-)tl-zlGlg) flowers. kinary

peôr:ncles <| -l+l+G6Ð cm lons, the base internocle tf -)å-r ron thick,

the d.LetaL ínterrroêes often tetragonous, usually sparseþ off-white to

di¡W grey-green or sorrl.id. straniJ¡eous striglllose, rarely glabresoent,

¡rith hal¡s ofben d.ensest on base i¡ternoc!'e , (t-)l-f(-6)-noded., with

subter"njnaf f-Z(-+) nod.es ustnlly síng1e-ftouered.¡ accessory a:ciJlarXr

fLowerE occasional, sometS-nes fbsquent, ucuaJJy s.oli-taby; ,' bracte of

prilrary pectuncle (:li--)tä-Zt(-¡) n* long x i - * nn broa.cL at base nodes,

(t )f-få(-2) m long x Ç - * mm broad. at distal nod.es, r:nifornþ sparsely

to rather d.enseþ off-white to sord.id pale grey hispidulous-strigílIose

aba:ci^allyr J Blabrous ad.axially, verry infbequentþ foliose up to $ cn

t-ongrwith gerrate nargins; seconôar¡r petluncles (+Ë - f(-få) cn 1ong,

more slend.er, and. either similarþ to more sparsely striglllose or earlie:

* L*A.S.Johnson, ms. fn herb.NSl'f, record.s tba,t the leavos of this species

are much more armati-c than those of D. tenulpes. This is not confii::¡od.

by ny ow¡r eqperience of both species in the fieLd.. It is notewonttgr

the,t one coLlec tion of D. anatela (Scnoaae 5n4) gave off a strong ancl

persisting odor¡r of liquonice after 1t hacl been clried..
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glabrescent than prJrnary peduncle, t-2(-t)-nod.ed.; bracts of second.ary

peduncles usualþ more ovatedeltate than those on prÍma^r5r peduncle,

(å-)å-r(-2) *n lons x å4 o* broaù; pedloels (þ) Ì-h(-7) mrr lons x

+ - ï nm thick, terete or sl"ightþ oonpressed., sometimes expancled. urd.er

lgrpanthiunr J sparseþ strigi-I1ose, someti.nes conpletely glabrous.

Matr¡re fLower buds 1-2( -$-) *, long x (*-)l-Z uur thÍ-ck, sord.id. ¡rhitish

strigillose, rarely almost glabrous, the vest¡¡ïe usually cl.ensest on the

tsPanthÍun' 
1 ^ z

o¡ren flowers. Ifpanthitur (å-)Flît-r1l * lons x (z-i3-ra(-r1il *,
thick, sparseþ to rather densely sordicl- lvhítish to greyísh or stra¡rin-

eous strÍgíllose, very rareþ almost glabrous, occasior¡alIy bearing outer

pair of perianth bracteoles below rim to near basei ri.n poorþ-d.efirced.,

+ * ¡ruo broad. Perianth pale green to whitish ø. yellowish green, the

imer petaLold. tepals brightest, (A-)fO-rf(-11)-pa¡tite in ¡(-4) whorls,

the outer Z(-l) whorls of + opposite b¡racteoles, the lnner 1-2 whorls

comprising 1ç)ø-7GB) tepals; outer pai.r of perianth bracteoles ovate-

cleltate to d.epressed ovate, ci.rculerr, or oblong-elliptic, t] ->r+(-få)
rnn long r (å-)*-r çrl) mn broad, usualþ unifornJ¡r sparsely strigillose

abaxially, tho hairs sometj¡nes concentrated. along the nid.nerve, rareþ

alnost absent; irv¡er f(-Z) pairs of perianth bracteoles cirouLar to

obovate, or d.epressed. oblong-e1líptic, sonetimss rou¡rrJ.od. trul1ate, rarely

+ elIiptic, (f-)få-z(-z*) t* 1on6 x (r-)få-z(-z*) " broad, with entj-re,

rarely obscr:reþ fimbrlolate nargins, usually more Epa:rseþ strigillose

abarcially tha¡ outer perianth braoteoles; tepals nr,mowþ to broad.þ
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lanceate, someti-rnes narrowþ ovate, rarely aLmost linear on elIiptic,

(z-)z*É(-+) o- lons x (å-)r-rå(-2) o* broad., with finely to obscureþ

fjnbriolate, rarely almost entj¡e margíns toward.s the apex, rather con-

spicuously 3- or !-nervecl, wíth + obsoure vej¡¡ reticulum. Arrlroecium

entireþ pale green or green-orean, (2-)3-""riate; (l-)+-SG6) stamens

(f -)trf -rt) 'o, 
lons x fÇ -n+t-r*) ,* broad. x * - ] rnm trrrcrc, never

aborted.+; fila¡rents b¡road. and short, t - ] * fottg bel-ow staeirial glands

* (ç -Ê(-1) o* broad x å run thick, generally strigillose ad.arcialþ;

sta^nj.nal glarxLs d.epressed. e1U-pticrpeltate, reurely almost ci¡cular peltate,

+ - + nm long 
" + - +G ? mm broa.d; anthers compresssclrd.epressed cubical,

f! S+ -?r lor,s x f| -n<+) run broad x å(- ål'* thick; (l)s-t(-g),
fbequently 6 sta¡rinodes broadþ to very broadly oblong or somewhat batil-

Liforn, 6Ê - å(-r) mm lons r (tsË -L"(-l) *, thick, the base haraly

thicker than apex, somet5mes with r.n obscurely proninent abaxial mid.nerve,

sparseþ, rarely d.enseþ strfull-loso¡or glabrous abaxially, rather r}ensel-y

strigillose ac1æcia1Iy, w5.thout vestiges of staminal gland.s. GJ¡noecir.¡¡n of

(¡-)+-6(-!) carpels**; ot¡rIes exserted + - Ç<al urn beyond. Ì¡y¡ranthitm

rín in a slend.er oylind.rical to rather conical colurnn; stJgmatic co}¡mn

short, often cr.rling, narrorvly obtuse or conical, (+)+ - f mm 1ong,

exserted. to near apices of stanens or { urr beyond..

* .Apcord.lng to' those exanj-ned. in all speoimens stud.ied..

** The carpels are someti¡oos ínseqt-irfested- and. fì¡sed. i:rto enlarged.

ellipsoid strigose stnuotu¡res aa 2-J(-+) nn long.
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Ripe i-uf1'rrotescences borne at ultinate (f-)Z-6(-g) leaf nod.es usually

among, occasi.o¡:ally belovr leaves on b:ranchLets, (tt-)*-S(-6) cn 1on8,

sparseþ strigillose to cntircly glabrescent. Prinary ped.uncles of the

earne d.imensions and. forn as in infllorescenoo, nore sparsely hajred. or

glabresoent; seconrla.rXf peduncles f] -)þf*(-r) o* long, of the sa^ne form

as in i¡:florescence, generally glabrescent; ped.icels (Z-)l-6(-g) o*

Ìong, of the sane fo:m as in inflorescence, usually rather conspicuously

e4pa¡d.ed. und.er fbuiti€ þpanthia, more ooarsely hairerL or glabrescent.

trbuitÍng Ìgpanthirrm sIend.erIy, Less often broad.þ urceolate, rareþ

suboylindrical, 17-)B-f5(-20) nn lons x (få-)Z-¡(-6) *o thickr narrowed.

into a neck ca (å-B-+) x length of lgpanthiun, levigate or fj.neþ

ruguloselusticulate or fineþ striate, rather glossy mid. to clarla greent

glabresoent, rarely sparsely strigillose in parts, lignifiecl, wíth walls

(tsË - I+> mrn thick; tgrpanthiun cha¡nber' narrowly round.ed at the base,

d.ensely sord.ífl off-white to stramineous hispid inmed.iately below the ri.ut,

longer and sparser hirsute, rareþ al¡nost glabrous on the neck, sither

d.enser or sparser cLarker brovrn silky hj¡sute toward.s tho base aJnong

nutlets. Nutlets elongating in matr:ring bJrpa¡thir¡m to rnai¡rtain or

sLightþ i¡rcrease the exsertion of the style apices to ì-2 nn beyond the

lgryanthirrn rin; bodÍes of ripe nutlets ellipsoid to r¡arrovrþ e11ipsoid.,

(f )¡(-ø) nn lons x (rts)rå-z(-zÐ rur thj,ck, the hairs (¡-)Z-g(-10) nm

long; sþrles of ripe nutlets (+-)¡-fO(-12) mm longr sIíghtly but usually

+ oonspícuousþ expand.ed. at base into bo{y of rurtlet, the apical I å t*

often glabrous.
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Pseud.o-jnfh¡ctescences of gal1s occasionally present, the ga11-s

globose , 3-5 nm i¡ dinmeter, rugose-pusticulate, fawn to d-ark brorm,

rarely greyish, borne on a system of stipes, comprising primar¡r stipes

(= inr>uctescence perLuncles) (+-)É-lGf) cm 1ong, usually glabrous, vrith

several nod.es givj¡€ off secondar¡r sti-pos (= infnrctescence pecÌicels)

which bear the gaIls.

I5-25-noded. young plants ca 5O-100 cm high, the ultinate [-6 inter-

nodes strongly compressed., hard.ly tetragonous, 2-6(-12) cm long x 2-5 nm

thick on lead.er stems, L-2 mm thick on lateral stems, smooth-\¡r striatet

èrvjrlg black or olive-bb&, off-rvhite to sorcLicl stra¡rineous hispid.ulous-

strigillose, more sparseþ hairecL or glabrescent below, the nod.es on

learler stems broad.ly oomBressedr up to 2[ cn broad, d.ensely pusticulate

about the base of lateral branchlets; cotyled.ons caclucous; subsequent

J-eaf pairs vr.ith petioles 5-8 r¡¡n 1or¡g x f(-få) rnrn thick, variably

hispid.ulous-strigillose, ancL leaf blad.es broaC.ly lanceate to ovate,

(l-)S-tl cn long x (få-)Z-+iGl) cm broacl, ryith broadly obtuse or slightly

ouneate bases, attenuately, often slj-ghtly acuninately nucronate acute

apioes, + d.eepþ serrate-crer¡ate, very si-ightþ recurved. margins,

chartaoeous to thinly coriaceous textr¡re, slightly glossy, rather d.ark

green colou¡ on upper face, clrying blaclcish (earþ leaves), or pale grey-

brown or grey-green (Iater leaves), planate or someti¡nes fine1y promi-nu-

lous mid¡ib on upper face, proni.:culous nerves ancL vej-n roticuh¡m on both

faces, pubescence similar to that on your¡gor leaves of rnature trees.
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The epithet glg!-nlg is d.erived from døu,r4Àó6 , mea:ring rì.eceptive

or m:islead.ir¡9, and. allud.es to the fact that the species has been nistaken

for D+p.hnandrp__nirfaltbg by all previous revisers.

lrboriginll name: TcLun d.a:nbie (Clarence river Maid.en 1r92I),

Vornacular nanes: Bitter wood. (UairLen 191]), Butter wood. (ti,'elch

1929), Canary sassafbas (lbanois I929t I95It Garratt f%L), Grey sassa-

ftas (i7etcin 1929), tight yellol rvood. (Maiclen 188!, lr92l-, Guilfoyle 1911,

A¡:d.erson 1956), N.S.l'tr.Satin-woocl (euitroyle 1!11), Satin wood (titaiaen

1889, Moore and Betche LB)J, Dixon 1906, Maid.en 1:92l-, lïelch 1929,

ând.erson 1956, C.Moore: NSiT 67891), Socket wood. (MaícLen 1!21, Ilhite and

trbarrcis 1922, Francis A929, ].?5I, lüe1ch 1929, Hr¡rst I9tP, Tlebb 19118,

Ar¡clerson 1956), Yel-Iow box (iTelcln 1929), Yellovr sassafras (wetctr 1929,
Hutchinson L)6/l,

Metcalfe and. Chalk 1959/, Yel1ow wood. (Maiden 1!11, Baker 1919, Maiden

Lg2Ir'rlelch L929, Rud.der: lüSlT 67929). Ihe nost wid.ely used nåmes a^re

Socket wooa (in allusion to the svrollen socket-ljke joints of the limbs),

leIlow woocl (because of the colour of the timber), and. Satin woocl

(because of a sheen to the tirnber).

Series of spocimens exenj¡red.: 94 collections, comprising 15 lilith

i¡rflorescence bucls, 2l¡ vrith flower buds, 33 vrrth open flowers, 19 with

near or fully nrature fbuiting l¡y¡ranthia, and. 2 of young plants.

Geographic Distribution (map 10)

Dauh¡¡and.ra apatela occurs in the coastal regions ancl ad.jacent ranges

of south-east QueenslanC. and- north-east New South 1Tales, fron the G¡mpie
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clistrÍct to the Newcastle rlistrict, 26020'- JSoS:

Queensland.. Gympie; Ana,uroor; Imbil; Mt,G1orlous, DrAguilar

rangei Pine river; Draperls Clossingr near Bnisbane; lrMoreton Ba,y";

Enoggera; Enoggera creek (, m:-fe scrub); Upper Brookfield., near

Brisbane; Broolcfie1d; Mistake range; Mt.Mistake (Oaiteyts Ti-mber

vale); Mt.Cond.eauc, Cunninghan'r Gap¡ Îa^ubor¡rine mountain; Enu Vale

(Forest Reserve 599)¡ Macpherson rar\ge, near Enu Vale; Mt.Mitchell¡

Sarabah range, ca 12 miles south of Canungra; Border of Ïanington

National- Park, OrReillyts road; KiJ-Iarney.

New South Tfales. [beecl river; Acacj-a Creek via Kíllarney; looloon

sorub; Coxrs road., Toorurmbar State Torest; I(yogle subd.istrict; Moore

Park, near l(yog1e; lililsons creek, Lismore d.istrict; Ïthian it-'Ihia^n¡ Red.

So4rb, llilhian lïhian State Forest; Nelnrybar; Casino clistrict; lÏorani,

Rich¡nond. river; Monaltree, Richnonô river; C1a¡ence river; Chapmans

Plains, south-east of Cloud.s CreeJr; betv'reen Blicks river ancl Cloud.s

Creelc; Cascad.e; Dorrigo; Bund.agen; Urunga; Oakes State Forest;

Styx rlver; Mcleay river; Hubeys creek, MoLeay river, Moona river,

iTa3,cha; Forestry carrp, Mt.Boss State Forest, north-west of VÍauchope;

Clay road., Doyles River Stste Forest, west of lïauchope; Elleribonough

Falls; below Rowleyrs lbig, Dingo State Forest, west of lÏínghan;

ùlurn:runill; Bland.forcl, nea¡ ìrftrrtrund.i; 8 niles S,'tT, of li[r:rrurturcli;

Wingha,n; Ttrilgham brush; Craven State Forest; Banrington; Mount TIool-

oona, Belltrees; near Upper Chichester, N.N.IT. of Dungog; tÞper'fiiILiams

river; lTillians river val.l.eyrnear Banington House$ A11yn ríver vaIley;
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Bqngwahl-Bulahdelah road; BulahcJ.elah¡ Patersons river; Blackbutt

reser.ve, New Lembton.

D,__?pe_t€þ, by far the ¡nost wid.espread. species of DPp@nd:rg, has a

more-or-less continuous d.istribution throughout its range. The Gympie

and. Nevucastle d.ístricts represent its northern ancl southern limits

respectively because of r¡r¡suitablo habitat beyond'.

Ecolory (rigures io, 55r 56, 57)

Often jn loose colonies a¡d. less fÞequently solitary, D-t-gptçfa ís

a med.j-un-sized. tree of rainforest margins and. secord.ary grolrth between

sea-leve1 and. I1JO m altitucle. It occr.¡rs fess often withi¡r the shad.e of

a ta11 rainforest than other specíes of the genus, such ag Ð. melasnenâ

andÐ:..@.Atthenorthernend.ofitsgeographicran8e'itis

oonfined. to cool montane forost at altitud.es betu¿een 6OO and. + 11J0 m.

In southern parts, i¡ileed. throughout New South lilales, it is most common

between the altitud.es of 20O-BOO m in hill raj¡forest, and. rarely occurs

above !0O n.

Lihe other speoies of the Senusr it prefers wet, often roclgr gullies,

anrL is an Smportant and. charaoteristic element of rainforest seres in

such sites, particularly towa¡ds the heads of gu1líes (Scnoaae J1.2O, 5123,

I,Iebb 2OO8). It also occurs somewhat less flequently on alluvial plainst

as j¡ the itBig Scrub", Richnoncl rivor, at Chapnans Plains, north of

Dorrigo (Scnoaae 3fl4;-), anrl in.the lTingham b¡'rsh (Schoaae SI]:,+), It

shovrg a marked. preference for the red. soils d.eveloped. fþorn basal-tio rocks

(Sonoaae t,\f, 3fl+3, 35n, 5Ll+, and. Story 6%0), but may not be confj¡red.
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to them,

Phonologr

tr'lowerir:g and. fruiting 1s seasonally regular throughout the geographio

range of the species. Inflorescenoe bud.s appear and. rlevelop in early

austral wj¡rter months, sometfunes a little later (tvtay-.fune, rarely to

Ar:gust), flower bud. erçansion occurs from August to late October in

spriag, fl-owers open between late August arrl l-ate October, flowers

mature and. fruiting hæanthia commence to elongate between October-

Deoember, and. the fbuiting þpanthia ripen duríng Jarruarlr to dehisce j¡¡

Sebnra:¡r ancl March in late su¡nmer. As a rule, trees at higher altitud.es

and fbom northern localities flov¡er and fbuit a littl-e later than their

oounterparts at lower altitud.es anrl more southern local-j-ties (cf, Schod.d.e

5ILL+, 5136, ancL C.T.lÏhito l-tlfT). the period. from flower opening to

d.ehiscence of the fbuiting Ì1y¡ranthia is five to six months. tr'louer

bud.s ancL trature flowers were never found. together with near mature

fiflriti-ng lg¡panthio on any collection cf. Oepþqgru]:lê_rgpglqgþ.

It is notewortþ that several collections from frru Vale, Mount

Ta¡rbourine, ancl Acacia Creek in the region of the Nelv South YÍales-Quoens-

1and. bord.er are i¡ flovrer bud. and. open flower in the unseasonal period.

between February aJd. I[að¡ in the late austra]- summer a¡rd. autumn (Vum 69,

trbancls: BRI 05205), Saurrlers: BRI O52O59), and in fì:uit in JulJ¡ i¡r wj¡rter

(srrirrey r).
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Infbaspeoifio Variation

Apart fbon the usual d.ifferences betlveen tho vegetative parts of

saplíngs anrl- shad.ed. branchlets an<L the canopy branchlets of mature trees,

which are en¡merated. in the fornal d.escription, variation, usually of a

olj¡¡a1 nature, occurs in a number of characters Ín mature trees ag

clescribed. below.

1, Sten and. leaf pubescence. In nortþern forns, the ulti¡nate

stems and. the l-eaves are generalJ¡r more sparsely puberulous arrl more

extensiveþ glabrescent. The haj¡s are often confinecl to the uLtimate

1-2 stem internod.es or lateral branchlets, a¡trl sometimes entireþ absent.

fn southern forms, by oonbast, the pubescence often extend.s over the

ultimate 6-L0 stem internod.es. The d.ensity a¡rd extensiveness of

pubesoence on sapli-ngs and. shad.ed branchlets as a rule foLlows thj-s

geographic trend., thougtr not so narked.þ,

2. Leaf forn. The leaf blad.os of northern fo::ms average slightþ

broad.er lanceate, #9 "^ 
long x t*t. broad, wil*r ehorter

narrowetr obtuse apices and. more cuneate bases than in southern forms, in

which they are nanrowor, averagiag !-1O cm long x 1å-l "t broacl, and

have quite attenuate apices and. more obtuse bases. The blad.es in som.

southern collectiorur are striJ<ingþ narrori¡, being for oxanple 6-14 cn

long x 1ts3 "r broad. in Schod.d.e 3L97 fþom the Tfillia¡rs riven, It also

appears that j¡r northern forms, the blarl.es are often slightþ more

ooriaoeous, with the upper face smoother ancl the ne¡ves and. vein reticulum

mqre gêneraIþ obscure.
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t. Braot síze. Notwithstancì.ing j¡d.ividual variati.on, the bracts

on the prl-nary petluncles of northenn forms average longer, (t-)1.t-ztþ)

mm 1ong, than those in southern forns, which are (f,-)f -Z(-l) rnnr 3-ong.

The braots are all more-or-less icienticaL in shape.

tr PecLicel length. The lerrgth of pecl.icels in the terminal-

tlíchasía varies fVon (f,-)l-J mm long in northern forms to -(f-)2-4 nn

long in southern fonms. In ir¡fructescences, thj-s trend. is maíntained.,

wíth those in northern forms Z-+iGg) nm long, ohorter than those in

southern forrns, (l-)+-eG7) * Ion€,

5. Flower pubesoence. Flowers, pe;ti-curtaæùy the floral Ìg4ranthir:",

are often more densely strigillose in northern than i-n southemforms.

There is ofso some inri.isonj¡nj.ruete variation Ín the d.ensity of pubes-

oense, ancl two collectj-ons 

- 

Ïlayes: C0FIS, from BunC.agen, and. Craw-

ford.¡ Iß,L 3205, flcm Moona river, Tfalcha have almost glabrous

flowers :lemin:lscent of those of D. nelasmena Both these collections

have respectively bLackish-green and. d-ulI oli-ve-green crenulate leave5

that also resemble those of Ð. melpsmena rather than !r3pgþþ., ar¡l

j¡dicate the possibflity of introgression between the two species,

6. tr'loral tSrpanthium and. petaloid. tepal síze. îhe flora1 þpanthia

at the northern ar¡d. southern geographic lj¡ríts of the species appear to be

senerally larser, +rit-î> nm lons " G )â-r+G#ì mn broad., than those

towarôs the centre of the ra¡ge in the region of the Nevr South lïales-

Queensla¡¡d bord.er-Ri.ciuond river, which "re (þ$ - l mn long x {b$ - t
nn þroacl. Variation in the síze oî the i-nneryfetalolcL tepals foll-ows the
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sane trend, ri"ith these at the northern and. southern Limit s (Z)2rt-*G+l

mm long x (å -)I-L}¡(-Z) nrn broad., vrhereas those fron the oentral regiont

senerarlly smatler, are (z$-)zi-lGh) rn long " (å -)Fr(-rå) nm broad.

7. Petaloid. tepal margins. Northern forrqs have the margins of tlre

tepa-ls generally more ùistinctly finbriolate than southern forms, in

v¡hich the urargins a.re occasionally almost entire.

B. Sta¡oen and- sta¡rinode nu¡lbers. Alttrough the nu¡¡bers of stanens

and. staninoôes and. their whorl-s iLo not very gradually in a.ny Seographic

ôirection, thoy are mankeùLy fevrer, comprising only t¿+ç5) starnens anð

staminodes per flower, in collections from extreme southern l-ocal-ities:

Patersons river (R.Brown: K), Bungwatrl-Bulahd.elah (ntpp: irIS\T 67æ3), md

Murrurunöi (Canbage U78). Coll-ections v¡ith the greatest number of

sta.minod.es per flower (9), trowever, a.re from Dingo State Forest (Scfroaae

5l¡2O) near Tlinghan, and Doyles River State Forest (Scfroaae 51,?1) ¡rest of

Iiauchoper onfy a ]Íttle north of Bulahd.el-ah antL Murrurunði.

9. Stamen and- sta¡Tinoðe size. Starnens in northern foms appear

to be seneratly a titu-e larger, ff -lr-r|(-rå) nro lons x å-r(-rå) r,m

broad., than in southorn forms, in lvhich they are

ff, S*+f-rål m :-ons x f| ;*-::t-rå) m broad. rtre variation appears to

be brought about largely by ùifferences in ttre size of the anthers, vuhich

vary cU.norly from L -imn :.ong * (Z-)å(-r) mrn broad ín northern

locarities tu (å -)å(- â) , lons x fl -lio nn broad in southern areas.

Starnìnod-os also appear to be slight\y longer, and- a little narrower, in

norttrern forms (â )tç1) o* long x (+ -)+ nm thick) , trran in southern

foms ((* )?5 - f, 'u, lons x (+ )+ - +ç îl ^ ttrick).
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10, Carpel numbers. Ttre carpels appear to be more oonsistent in

nt¡mber $-eGl)) i¡ northern forms than in southern fo:ms, in which they

are not only more variable, but afso apparently average fewer per flower,

(l-yGg)). this pattern of v¿,ri¿tion parallels ln large d.egree that in

the nt¡rrbe¡:s of stamens and. stamj-nod.es per flowen"

11. Infbuctescence length. The length of ¡ratu¡e i¡fruotescences

is perhaps generalÌy shorter in northern forur" ((få-)Z#-+(-g) orn Long)

than ln southerh forms ((+-)t-5ç6) cn long). Variation j¡ the

lengths of prJmary i¡:fructescence ped.uncles ls consistent with thj-s trend.,

],2. trbuiting l¡rpa¡r,ttrium form. Perhaps the most striking varlatlon

in a clirlal sequenoe is exhibited by the shape a¡rd si-xe of the fbuiting

tgpanthiun. The þpanthir.rm v¿rries fbom rather short ancl broarLþ urceo-

1ate, (Z-)A-V(-r5) um lons x (li-)l-S(-6) o* thick, in northern forms,

to longer a¡rd stend.erer urceolate, (z-)ro-r¡(-zo) uI[:( (hE-)eå-r,i(-+) 
","

thick in southern forms, The usually fewer nutlcts per hypa^ntìr-

ium and. usually longer nutlet hai¡s (1en6th 9-10 mm compared. with 6-8 um)

in southern forns would. appear to be consistent with the nalrower ancL

longer form of the fìrui-ting h¡rpanthia.

Because of its extensive range of sone !00 miJ-es' in.a nordr-Èouttr .

d.i¡ection, it is not surprising that Daphnandra apatela is more variable

than the other species of the genus (rlritr, the possible exception of

D. repand.ula), nor that the v"eriation is generally cIinal, wi-th character

grad.ients ruruúxg i¡r a north-south d.i-rection vu"ithout argr narkecl d.iscon-

tínuities,
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In this connection, BÍck, Taylor, a¡rl Tod.d. (tgSl) j¡ a st¡:r¡ey of the

alkaloicls of D. aoatelart have found. that though micranthine, daphnoli-rre,

and. daplmardri.ne occuned. in varyi-ng trroportions in s¡mples fron TÍauchope

anËI Toonr¡mbar in the southern a¡rcl central parts of tho range of the

species, rnicranthine was the êoninant, if not sol-e alka-loitl present i¡r

more norths¡n snmples fron Queensland-.

Taxono¡ic Notes

As explaÍ:recl und.er DapÌ¡¡andra micrantha, dI previous authors have

confused. D_r_-.qpgutela with that species, notw'ithstard.i¡S that both are more

olosely related. to d.ifferent species in tho genus than to each other.

ït is unfortunate that, as a result of incorrect applÍcation of the

epithet nicreJl.!.þa, the new nârne apatela has had. to be given to this nost

welf-known arrd. wi,cì.eIy used. species of DgaþBand¡a.

fhe nane .Arthoooa¡rpus qelxn:køtg or 4çth_eocafpus acuminatus used. by

Robert Browr¡ i¡ his manusoripts ancl he:rbarir¡m ]abelg refera to this

speoies,

Gal1s

The carpels, and. to a d.egree the tgrpanthia in the flowers of

Daphnaqlra apatelprare d.istortod. occasionally by insect infestation, as

d.escribed- in the formal- d.escription. The psetrd.o-i¡¡fþuctescences of

galls formed. are quite d.ifferent in appearance fbom the structrrres pro-

duced. by insect l¡festatíon in D, johnsoníi and D._ Jetu&eÞ.

* ünd.er the na^ne Danhnand¡a mic¡ent_ha.
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Chenlstr.¡r

Und.er the na¡le of D. nícran-EbA, the alkaloid.s of !=-gþþ have

been studíed. in some d.etail by Ba¡rcroft (1886, L887a), $rman (fgr+),

Bick and. Tod.d (1948), oiclc, E\,venn anc'|. Todd (19¿19), Bick anc-!. Tod.cl (fllo),

ancl Bick, Taylor, and. Todd. çtlSl). They have been reviewed. by Henry

(rg+g) a¡rd. Kulka in Manske ( 
"nd 

Holmes) (1954, 1960). g¡nan established.

that the bark oontained. 6/o totat alkaloids. Three major alkaloid.s,

nricranthine, d.aphnand.rine, ancL d.aphnolj-ne have been isolated., which,

accord.ing to Bick, Ta.y1or, ancl Tortd. (1,".) t"ty i:: presence anrL propor-

tion between d.ifferent localitiesrancl possibþ at d.ifferent ti-nes of the

yearrthroughout the geograptr-ic range of the species (see above).

Micranthi-ne, the d.o¡¡i¡rant alkaloid. in northern forms, is colourless,

has the formula ç3f3zoe$Z (ni* ancl Tod.cl I95O), ancl contains one

netho>qy- a¡rd. one netÌqrlimino-group. Ït is o¡ro of tho snall group of

bisbenzyli-soquinol.j-ne alkal-oíd.s oontaining a phenodioxín system (nict

and. Totlc-l I95O), anrl three d.iphergrl ether J-irkages. Accord.Sng to P¡rnan

(1,". ), it has a melting poi:rt of 190-6oc.

Daphnand.ri¡¡e is also a cofourless a1kaloül, has the fornula

A36H3go6Nz (qrmon l.c.r Bick, Evren, an¡J. Tod.cL l-.c.), arrcl contairns three

methorry-groups ancL one methyli-uri:ro-group. Ït has weak phenolic proper-

ties, ar¡d. shows reaotions of the seconrlarSr a¡'rj¡¡e (AiUc, Ewen, and. Tod.d.

1.c,). Accord.ing to gruan (1.c,), it has a nelting point of 2B0oC.

Daphnoline also oocurs as a major alkaIoíd. of @,
and. its characterlstics are treated. und.er that speoies.
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Uses

The pha^rriacological action of the three knovur alkaloid.s of D.apatela

has been exa.ninecl by Bancroft (1BB7a, b) and Dole (quoted by grman 1914).

It is of the sane kj$d. in a1l- th¡eorwith that of d.aphnandrine the v'reakest,

and- sinilar to that of the alkaloid.s in D..repandula, causjng great

oeclematous infiltratíon of the subcutaneous tissues and. Loss of sensibil-

íty when injected. locaIly j¡rto warr¡-1¡1oocl-ed. ani-ual-s. The alkaloíd.s

also act as a clepressant on the central- nervous system and., when admin-

j-stered. .intravenously, cause vasod.iJator circulatory cLepression.

Ba¡rcroft reporterJ. using a tinctr.¡re of the bark in the treatment of

heart cases wíth apparentþ goorJ results. The bark has also been

reputeclly much usod. as a tonic by savryers (trlaiden 188!, lr92l-). Acco:rcling

to Hr¡rst (tgl'p), thero appear to be no fj-eId reports of poisoning by

thi.s species.

The tjmber, beÍng light, easily worked, and taki-ng polish well, has

been used. occasionally iJr general incLoor and. cabi.¡ret work (F.M.Bailey

1888, 1901-, 1pIt, trÌhite and. Erancis 1)22, and .Anderson 1956). It has an

average latoral ha¡d.ness of Ë75 tg (lfelctr f929). Its pale ye11ow colour

after beÍng d¡essed- d.oes not ofton appear to be pernanent, and. its lack

of d.r¡rability and. general weaknesss nake it of little use for ourd.oor

and construction trprposes. rielch (lgzg), Garratt (r%+), Metcalfe and.

Clralk (fg¡O), æd trbancis (tglt) record. that it is nevertheless suitable

* of. Baker 1919.
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for pl¡rwoocl, turneil a¡tic1es, bush stoclcs, cloq knobs and. tool hand.Ieon:

oase matetrial, toys, floorfug, L1ning, lntenlon flttfngs, bfoo@ hancl.res,

ancl fl¡rniture generalþ, Br¡t because the speciès raiêl¡r grows to a¡

economicalþ nillable size, it is not as a nt¡1e sought or useil by the

timber irld.ushr¡r Ln AustralLa.
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r\I. EDVIEV OF FOSSIL RECORDS

An enumeration ancl review of fossil forms attributed. to the Athero-

spernataceae has boen preparerL to pezmit assessment of the ptSrtogeographic

origins and. affinities of the famÍ1y on as broacl a basis as possible.

Tlnd.er the term ttassessmenttt in the lists of foEsíIs is given my opilion

on whether or not the taxa are attributable to the Atherospermataceae or

its present-clay 6enera, Tho reasons for such opinions are d.iscussed.

be1ow.

AlhglorLgqls_b_-grqi_ckenp Deane, Rec . Ge o1. Surv,Vic t.
f(I9O2)26, f .WT.I-J¡ Duigan, FÞoc.Roy.Soc.Vict.

6l(tgSt)+l; Rüffte, Geol. Jahrs, t(r:g6S)Zg .

F,:rm: leaVes

Site: Berwick, Vi.ctoría, A¡¡stralia

Age: nocone

Assessment: not Atherospelrnataceae

A@ i(räusel, Abh.Bayer..Akad..IÍiss., math. -
r¡aturw.Abt.¡ N.F, t+7(I%9) tJ E-t [n.v.]; Mtillor-Stol1

& MäclelrTrans.Geol.Soc. S.Afþica 6S(neZ)g8r99; Buchhej¡r

i¡r Melchior, Sy1lab.Pflzfln. ed. 12, 2(I96L)IZZ.

Iorm:

Site:

Age:

Species:

wood.s

Egæt

Lower O1i€ocone

AtÞgacege_icrlorq¡lo-Ir__êggfptjeg_u$ I(räusel, l_, c, ;

It4itller-Sto1l & Ii,Ëdel, 1.c.
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Assessment: probably authentlc

Daplrnaqdqs_ob_lèqua Deane, Rec. Geol. Sr¡rv.Vict . t(t9OZ)27,

f . YI.2; Duigan, hoc.Roy.Soc,Viot. Ø(L95:.)t$; Rüffle,

Geo1, Jahrg. t(I965)79,

Forrn: leaf

Sito: Berwick, Viotoria, Australla

Age: Eooene

.A.ssessmont: not Atherosperrntaceae

Daphna,nd¡a _selvrynii Deane, Rec.Geol.Sr¡rv.Viot . t(l-.gOZ)t|,

f .T..5i DuÍgan, hoc.Roy.Soc.Vict. 6t(lrg5l-)fß; Ri,iff1e,

Geol.Jabrs. I(1965)70,

Fom: leaf

Site: Pitfielcl, Victoria, Australia

Áge: early Tertiar¡r (nocene)

A.ssessment: not Atherospenaataceae

Lar¡relia Juss. : IesguerorÐc, U.S,Geol.Sury.Monogr, L7(f892)fOg¡

[ntt:¡gshausen, Neuhol1., Char,d.er Eoc.Eu. r pp.88-90,

f ,126rlJ1r1JB-14O [n.v. ]?]; Berry, fboc.U.S.Nat.tvl¡¡s.

73,22(I928)zr¡ Berry, Bot,Gaz. 96(r9j5)75r,75t+; Berry,

Geol.Soc,.Amer. spec.pap . l..2(I%8)16 r3tþ75¡ Oliver,

Sveruk,Bot.Tid.skr. l+9(f955)t5rt6i Couper, N.ZeaI.GeoL.

Surv,Pa1aeont.Bull . 32(l96ODLt Flening in Gressitt,

Pacif,Basin Biogeogr. Ogel)nZ, f .2. Forms, localitieq,
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and- ages ind.ícatecl ur¡cl.er species below.

LarrreEs_glqtaril.þ4a Berry, hoc.U.S.Nat,Mr¡s, 7j r2z(Lg2B)Zt,

f .V.3i Berry, Amer.Mus, Novit . n.516(7%Z)l-IO [r.r. ];
BerrXr, Bot,Gaz . 96(tglS)lSts Berry, Geo1.Soc.-Amer.spec.

pap. 12(1958)10176; Rüffre, Geol.Jahrs. 1(1965)Bo.

Form: leaves

Sito: upper Rio Chalia, prov.Santa fruz, .Argentina;

prov. Chubut, Argentila

Age: Desead.o formation, Eooene-Oligocene (CtruUut);

Lower Mi-ooene (Santa Cruz )

A^ssessnent: authentic, resemblilg ¡resent-d.ay Isureliql

. .¿
ÞgrgEg_giLfurzui Berry, Bot.Gaz. 96(t9JD)7j2, f .2i Berry,

Geol,Soo.-Amer.specrpap. 12(1918)17 r75t pI.19; Rilffle, Geol.

Jahrg. r.(1965)Bo.

Forn: leaves

Sito: Río pichileufl¡ ca J0 miles east of la,go Nahuel

Huapl, .ArgentiLrr,

Age: early lvtiocene

Assessment: authentic, resembling present-clay Iaureliopqj-s

IsureLia i¡¡sularis Dusén , Ifiss . orgeb, Schwed.. Süd.po1ar-e)cped 
"

3 rl(DOA);r2Or2tþ ¡,I.Di Coctca¡me, Veg.N. ZeaJ-. eð".3,(fg¡S)

tP6¡ Rüff1e, Geol.Jahr e. t(1:g65)79.

Form: leaf
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$ite: Se¡rorour island, .Antarcti-oa

Age: Eocene-Oligocene (cf, Berry l935rl%8)

Assessment: authentic, resenrbling present-d.ay

Ianrrelia and. Lat¡reliopsis

laurel:þ cf, novae-zeI¡¡4:þe A.Cu.rur.: Gouper, N.Zeal.Geol.

Sr.¡rv.PaLeont.Bu1l. 22(t953)40, f.V. \)+" \S rLaurel.ì-a cf.

novâ,e-Zêalandj¿e'r , 32(t96O)36rç7, ¡.\f .5a6 "Irau¡elis afy.

novÀe-ze]-anùiaetr.

Fo¡na: pollen grains

Site: New Zealand. generally

Age: l[ic[d.]-e Oligocene (Vfaitak:-an stage) to pnesent d.ay

A.ssessment: authentio, probabþ referable to present-d.ay

Ian¡re li.a novae - zelar¡d.iae

Iaurelia orÍmaeva Iesquerourc, U.S .Geol. Surv.Monogr.

u(18g2)l-o8, f,)ffi,8; Rüff1o, Geol.Jahr8. I(Lg65)7g.

Form: leaf

Site: Arkansas, U.S.A.

Age: Dakota formation, Mid.d.Ie Cretaoeous

A.ssesgment: d.oubtf\¡llry Atherospermataceao

Iaqg_Líp rpdi,viva Un6er, Derkschr.Akad.ltiss.T[ignrmath. -na.t.
..j

z5Q[ß6)72, f.)rxfv,L-9 [n.v. ]; Ettingshausen, Sitz.Ber.

.Akad.Tfiss"lÏien 6t(rgl})859, pax, pflIztu. trZ(LgB9)LOD

Perk. & Gilg, Pf]"zt. {fgOf)ff; perk., Gattung.Moni,.m.
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(t925)t3; Rüffle, GeoI.Jahrg. t(l.965)lg.

Fo¡rr: leaves, fruit (fiae Rtiffte, 1,c.)

Síte: Rad.obo j, Croatia

Age: lÍiocene (fiae Berry L935, 19lB)

.A.ssessment: not Àt'herospermataceee

Laurelia tertiaråa Engelhard.t, l\bh. he s sis ohe ge o1. Land.es anst.

7, )+(r922)5t, r.xIr.1 [n.v.]; Rüffle, Geol.Jatrrg.

I'orn: leaves

Síte: Lfessel, GemTany

Ir.ge: Upper Eocene (fiae Berry 1935, LgtB)

Assessment: not Atherospernataoeae

r( rg65 )Bo.

Protoatherospermolqyl-on lyläd.el in l,[r:11er-Sto11 & ],Iäd.e}, Trans.

Geol.$es.S./\frica 65(t962)gg, 100; Buohhein in i/lelchior,

Syl-lab . PPlzfm. e d.I2,2 (t9 61+)tZZ.

Forrn: woods

Site: east Pond-oland., South .Africa

Age: Tfpper Senonian, Upper Cretaceous

Species: Protoatherospernoxylon kraeuselil trfüd-el, 1.c.r

f.lb [nom.invalicL.3 I.c.B.N. 1966, art.J8].

P. renniei UIZìd.eI, )-,c., f .J.

P- resin:ifen¡n }ilËid.e1 , 1.c. [non.inva1id..:

I.C.B.N. 1966, art. J8].

P triseriatum Mä¿lel-, I.c., f .4.
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P. r¡mzambior¡n Mäd.el r 1. o. , f .Ia, c [non. inva1id.. :

I.C.B.N. L966, art.JB].

All species of sarne age, fbom same síte.

.A,ssessment: authentic, not referable to presenttay

taxa

There can be little doubt that the fossil wood. described by lftäusel

(1959) as Athercqp.qrulgÐLlon and by Müller-StolL and. Ir{äd.el (t962) as

hotoatherospetmoxvlon is attributable to the Atherospermataceae. The

fossÍIs comprise impressions of na:rrow vessel members with scalariform

perforation plates ancl pitting. and. a tend.ency to form rad.i.al multiples,

relatively nanrow raüs¡ fÞequent to + absent oi1 celIs, fibre tíssue

septate only i.:r parts, ancl wood. parenclgrora that is either absent or

d.iff\rse vrhen present. Il-lustrations of transverse ard. tangentfui.l

sections of the fossil woocl of @ given by Mtlller-

Stolt and Mädel virtually confi¡n the relationshlp.

MüLler-StolL a¡rd. Måicle1 (f.",) infer that Atherospermorçylon fþom ear ly

Tertiar¡r d.eposits rosembles living membbrs of the faniþ rather closeþ.

Its woocl parencÌ5nna is said. to be extreneþ scant¡r (aiftUse) or perhaps

absent, oil ceIls are ugualþ absent, and. the rays nanrow, never üore

than 5 oe1ls wide. lVithout having seen l(räuselts d.escrlptions, I a.n

uuable to dotemj¡re whi-ch of the two presentday tribes Atherqspelno)Srlon

resenbles mogt,

the woocl of Þotoathgrqelp¡mo,r¡ylon, flon ea¡l-ier TJpper cretaceous

dl.epositsr ís rather cllfferent fbon that of l-ívfuig members of the fa.niþ,
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parrtiouJ-arly jl its ubiquj.tous vrood parenclSrma (chapter Nr2), its rays

which, though nostþ narrov/, may be up to 1J cells wicle, and- its

abunrlant oil oeIls, most of vrhich occur withjn the parenclllzna. 0f the

two presentday tribes, it resembles the woocl of the l¿urelieae more

o1ose1y, jud.ging from the overall sj-zo of the rays ancl vessel members,

and. the occurrsnce of oil cel-ls which tod.ay are found. only in

¡qygggqal¡I}e, anc-L perhaps þ3þ4E}Irj].r:? and D-oÐæ@g. To suggest, however,

that it ma¿r represent an ancestraf forrn of that tribe could. be mislead.ing.

Reference has alread.y been mad.e in chapters fV.2 and. V of the way jJI

which it apparently represents an evolutiona^tXr link betu¡een the family and.

Moni-miaceao.

Fíve species of ÞrylgrlhgrgEg>rag¡ryfo+, aD fron the sarne deposíts,

have been described by Mäile1 (i-n UUffer-Stol1 and. MäcLel 1.".) on the

basis of d.ifferences in ray width, the fbequency of t¡rloses, anfl the

association of vessel members in rarlial nultiples. These d.ifferences

are d.ifficult to assess, Some, such as the association of vessel members

ar:e equivaLent to those characterístic of present-clay genera; others,

for oxanple the fbequency of tyloses, may be Ínsignificant anl represent

on\¡r local variation in i¡d.ivirluals of a species.

Fossil J.eaf i-mpressions have been referrecl to the fa.niþ on tho basis

of shape, size, texture, ruarginal j¡d.entations, ancì. venation patterns,

It is to be expected. that these characters are more plastic and. more

easiþ mod.ifj-ed. than those of the second.ar¡r :grlen; they may occur j¡r a

wid.er range of fa¡rilies. On\r fossil leaf forms bearÍ-:rg a verTr close

t
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resemblance to living genora j¡¡ aLL of the characters a,re therefore

consirLerecl to be possibly authentic. Those cLiffering narked.ly fYom all

living forms in argr one oharacter are regard.ecl as d.oubtfl¡I becauso of the

uncertainty that they d.o in fact represent ancestral t¡pes. For these

reasons, 1t is consid.erod. turliJrely that At_ÌLelo¡perma belwickense and

Daphnenrlra obliqua flom Eocene bed.s at Berwick , Victoria (Deane I)O2c),

and. Daphnanc'lra seIv,'¡rnii in bed.s of sjmilar age at Pitfield., Víctoria

(Oeane I9O2b), tutottg to tho Atherospermataceae.

De¿rre rs illustrations of Atherosperma bervuickense (f.vrï.1-J) shorv a

leaf forn, quite unlike the leaves of livilg Atheros¡e::ma particulnrly in

lts seruate-crenate feaf margins. Though it resembles the leaves of

Dorr¡phora sassafbas more in shape and- marginal Índ.entations, its size is

smaller and the pattern of tertiary venation d.ifferent. Rüffle QgeS)

has suggestecl that other fossil leaves reforred. to Fagus* ancl l,g$at:þ by

* In connection with references to "Iæg,rr ín this chapter, attention ls

dravrn to Cranwellts note (i-:r eressitt, 1963) tfrat most records of Fazus

fþon the southern hemisphere fossil record- are d.isputable. Its charac-

teristic pollen, which vroukL confi-rm the macr{fossi-t evid.ence, is lacking

f}oma]-1]clot¡nd.eposits.O1iver(rg¡o)transferrer]-to&@,th"

Nerv Zealand" fossil species d.escribed. as tr'eg¿q. Wrether a}l southern

hernisphere record.s of fagaceous plants referrecl to !,ry belong i¡¡stead.

to ][g!@þëåÊ. or related. extinct forms is stil1 wrcertafn but

apparently not unlikely.
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Dea¡re (f9OZc) Uetong to this speci.es, but the corn¡erse seens mo::e like1y.

In the case of the two speoies of t'_Delhgand¡At', Rüff1e (1.".) tras

alreacl¡r pointed. out that thej-r loaves could. belong to a silgle specios;

they certainþ belong to the salre genus (Deane 1!O2c). The loaf forms,

as iLlustratocl in Deane (rgozt, f.r.j ancl 1902o, f.vr.z), airrer from arl

living members of the Atherospermataceae in having fine marginal crerur-

tions that extencl to the very base of the blades. They d.iffer fþom

D@a1sointhei-rbroac.l.þobtuseapices,sma11size,and1atera1

nerve branching,

There a,re, nevertheless, illustrations of other 1s.1f imFressions fYom

the Ðocene beds at Berwiok (Oeane I9O2c) tfrat very olosely resemble the

leaf form of living Daphnan4rg and. DorJrphqrg species in shape, síze, ancl

marginar crenations, they are illustrated. j¡r fi€ures L-7e prate v in
Deane fl9OZc), td are referred. to !s!la!ia. These leavos a^r^e reoord.ecL

associated, with others attributed to _C_gr¡ggle_ggþ, åæ,g, Hertycarfär

Loma:b:þ, MoLlinedþ, rypphglilgs, Eis-lenit_qg, ar¡i[, in quantity, hrcafJælgs_.

this association, aocording to Deane (tgoza), suggests that at that ti¡re
l¡¡ southenn Victoria, the same two vegetation fo¡mations, rainforest and.

open (sclerophyil) forest with oucalypts and. proteaceous plants, occurred.

together as they ilo nov'r.

The leaf record.s fbon the northern hemS-sphere a"re also all- d.oubtf\rl,

aocord.ing to Berry (f9zA, 1935, I%B) and. Rüff1e (f .c. ). They are

Iaurelia prj¡aeva fþom Mid.d.le Gretaoeous bed.s i:r Arkansas, L. red.ivíva

fbom ltrilocene bed.s in croatiar -Lr_ler!ågrþ flon upper Eocene beds in
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Ge::nar¡y, and. a species of Lpure-l.þ clescribed. by EttÍngshausen from Lower

IÉiocene berLs in Bohenia (fi¿e Berry Ig35, l%8). Berry (1.". ) fras sug-

gestecl that L. recl.iviva be1 ongs to lernstroemiaceae,

Iesquereur<rs fi6r:re of the leaf irnpre ssion of L. pri¡raeva resembles

the leaf of, L. serqpg_{_virg¡g more closely than that of any other living

member of the Atherospermataceae in its general form and r¡nd.uIate blad.e

rnargins" Ït d.iffers in its broad.þ ovate shape. tr\¡rthermore, its large

nunber of lateral ne¡r¡es often lir¡ked. by tertiary vei¡rs close to the ¡rid¡iþ

(or. L. novae-zelancliae \ , anrl pattern of lateral nerve branching, a.re

anomafous in the fanily. Rüff1e (1.c.) fras perhaps comectly observed.

that Ficus? unclulata lesquereux fbom the same fossj-I flora as Laurelia

nri¡raeva befongs to the latter species, It is largerrwith more d.eeply and.

d.istantly unclul¿rte marginsrbut d.oes not resernble closely the leaves of argr

living member of the Atherospermataceae in its general form.

The remaining three fossil leaf impressÍons referred. to the family,

namely Latrelia a¡rarill-ana -.dL. guínazuí. and L. iry_ll1arÞ, a¡e fbom south-

ern .funerica and. AntarctÍca. They appear to be correctly pIaced..

The d-escription antì. partícularþ figure of the leaf of t.-_"rarillgna

(Oerry L92B) resembles closely the leaf form i¡¡ living Þgfg!þ, especially

L. senperv:!.renq, in its glliptic blade vrith shallovrþ crerulte nargins and.

open tertiarXr venation. fn the Desead.o bed.s of Eogene age in Chubut

provinoe, Argentína, lr_ggar+l+na is assocj-ated. with leaf irapressions

referred to Iæ,9. and. No_lhcqe&lq. It has been therefore regard.ed. as an

element of the snal1 ancl coriaseous-leaved- Eogene rfFagus florar', whj-ch
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appears to have been wid.espread. at the ti-ne 5¡ Antarctica and. southern

South Americarnorth at Least as far as latitud.e l¡1oS, r¡rrd.er moist cool

teroperato olj¡ratic conditions (eerry f%8). The species is also

record.ed. fbom Lower Miocene bed.s at Rio Cha1iar. Santa Cbuz provilce,

Argentina, whioh are believed. to be contemporaneous with those at Río

Piohileuf\r, .Argentina, fbon which 1,. eufiazui is known , and. the Conoepción-

Arauco coal measr.¡resin Chile. There it is associated. with leaves

attrj-buted. to the genera ¡!!i3g!gg, Bjsnonitee, tr.i!-zr.gte, IM:rangeq,

l,ar¡rophyIlgn, &9, md @}þ i¡r a more mesopþtíc stream-vaIIey

rainforest flora of tropioal and- subtropical affj¡rities. Th-is flora

apparentþ extencl.ed. at least as far south as latitud.e 51oS j¡r South

A¡rerica at the tíme, a^nc'l is thought to ind.ioate a warm hr¡uicl (subtropical)

envi¡onment (Berry 1928, 19lB). L e¡rg¡rillg4g is the onþ fossil

speoies that has boen record.ed. from both the Eogene temperate I'Fagus

Florarr and. the I¡ower Miocene subtropj.cal valley forest in southern South

.Amorica (nerry I93B).

Notwithstandj:re Rüfflers corunent (1.c.) that they agree with Sipanu¡ra

æ þ!!!g¡!!g, the leaf impressions figurerJ. as l,ar¡rS-lig-g¡jleZUi (nerry

I935t f%B) bear an afnost perfect resemblance in foru and. nargina]

serratíons to those of 1ivÍng Laurelioosi.s nhil-iooiana. The only

d.iscord.ant features in the fossiL leaves are the more conspicuous venation,

arrd. perhaps larger leaf size. These oharacters a.re of Little taxonornic sonnæ-

q:u'encein living rnembers of the famiþ, reflecting onþ the more mod.erate

envi¡or¡nent of sheltered. situations,
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Common genera ln the rich lower trdiocene fossil flora at Rio Pichi-

leufl¡ (+foS¡, fbom which t. spiiszul is reco¡rd.ed, have been iÉLentified as

-Çceêþ, cuparria, -S4ioe, a^nd. sterculia (nerry t%B)l the largest fanilies

are Sapind.aceae, lauraooae, Ìfirtaceae, and. Rubiaceae, i-n that ord.er.

The flora is thought to represent a rnosopþtic strea.m-valley rainforest

association growi::g und.er a uroíst subtropical climate (Berry r%B). only

a fev of the angiosperm genera, includ.ing tqqe_lia, ajne record.ed. as

temperate genera i¡d.Ícative of a non-tropÍcal enviroz¡nent.

The lsaf i.urpressíon of Iegrpl¿qjnÞglcrig, as figr:red in ù¡són (rgog),

resembles most closeþ the leaves of either lar.¡¡eJia sempervi¡ens or

¿ìmor¡g livir¡g species, on account of its seruate

but not too sharply toothed. nargins, and. obscure nerving wÍth Little
d.iscern:ibIe tertiar¡r venation, As in L. guiitaztn. the leaf is rather

larger than in the living spocies. Associated. l-eaf Í.npressions in the

Se¡rmor.rr island. bed.s have been attributed. to .Araucaria, Cald.c1uvia, Þtigyq.,

3a8us, Ï1ic-i-p-hv1}¡n, iftrigþ!Þ, J4grÞbtrffun, !gE4tiA, !þuinqEÈ, tfiæica,

Notho_!þjlrls, eurd. a nmber of ferns (Ous6n 1.c.). .Accord.i¡g to Bemy

(rg¡g), these d.eposÍts are of Eocene-oli€ocene age and of a fLora

apparently contemporaneous with the Eogene rtFagus flona' of patagonia,

Fossil po1len attributable to the Atherospermataceae hag so fa^r been

found' onLy in Ner Zeql,g.4d." Therc c¡n be ]-ltt1e d-or¡bt tt¡at the graíns

¡record.ed by couper (1953, 1960b) betorrg to the famiþ*, as they have

* CouBerrs connent that the graíns figured. (1.o.) ,ru in d.istal view i:rdi-
'bates he has the rrrong conceptÍon of, grain orientation.
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the otraracteristic encircli:rg depression, tv,lo f\:mows, and. fíneþ

retÍculate sculpturi-:rg. ilhether they are of a Jgglgfþ and have

particular affinities rvith L._¡ovas¡-geLa¡rd.iae, as su€gestod. by Couper

(1.".), Ír less certain but not unlikely. Grains fbom post Tertiary

d.eposits have actually been reoord.ed. as L. novae-zeland-iae (coupor 1960b).

Thou6h they resenble those of Dor¡rchora sassafras and. .ê.therosperye

moschalgm i¡¡ thej¡ ellipsoid.al shape more than those of Lar¡re1ia as

cl.escribed. here, they are almost id.entical j¡r form arrl sculpturing with

graJns of L. novae-zela¡¡cl.iae figurerl. by CranweJ.l- (t9fi),
Lau¡glig pollcn has been record.ed. as rare from a nunber of New

zealand rl.eposi.ts fron the Mjddle 0li6ocene (viaitat<ian stage) to the

present d.ay. Pollen of other groups found. in those d.eposits in which

appecrs have been referrecl to Ng!þf@. subsect,

¡+peflrteg, fb_i_olil_g_E_ (Casuarinaceae), Notho:leggå subsect. Quad¡L:

partitgq, and. Poclocarpaceae. The former tvro appear to have been co¡rnon

in the f1ora of the ti.ure, whereas the latter two were minor elements.

Ït has been assumed. that such an association inclicated. a moist sub-

tropical cli-nate, rather rra^lrmer than that prevailíng in New Zeala¡rct at

the present time. Accc,rd.i.:rg to Oliver (lgS¡), the flora of the period

(uiaare O1i-gocene-Lower Mj-ocene) ¡"4 aLmost attained. its present d.ay

composition concomitantþ v¡ith the d.isappearance of the cha:racteristio,

often d.ecicluous eLements of thc Cretaceous ar¡c-L Lolver Tcrtiary floraà ln
New Zealand, such as 49S, CiruqqrEggg¡n, Sass.qflrggr ad Ginû.gq.

Laurelia fi¡st
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Dut the fossil po11en recorcL na,y not ind.icate the tj-ne of arrival

of Laurelia í¡r New Zealand. with accuraey. For oxampJ-e, fossil pollen

could. antod.ate the ad.vent of Larrrelia if it had. been blovrrn in fron some

other sor¡rce. fu, the poI1en would. postd.ate the arrival if the thin-'

wa1Ied grains present in oarl-ier beds hacL d.isintegratecl. fmafuan

(tgSZ) and, Cranv¡e11 (in Gressitt f965) have drav,rn attention to the fact

that the pollen record. of a nr¡rrber of ranalean fa.nilies, such as ii-inter-

aceae arrl Lauracea,e, is poor anù relatively recent, not because the taxa

are you¡rg, but apparentþ because of the fbagílity and. srod.ibility of

their pollen graj$s, ]

No fossilÍsed. flowers or fltlits appear to Ìrave been recorded..

The fossil evidence bearing îi history of the farnily may be

sunmârised. as fo1lows.

So far, verifiable fossils have 'been founci only il the southern

henisphere, except for the occurrence of preserved. woocl. in Erypt in

Lov,¡er Oligocene ued.s (Kräusel l-9J9). thÍ-s sr.rggests that the family

nay have always been a southern one. South Africa-Egrpt is the only

one of the equable southern continental nasses where the fanily has no

livÍ¡g representatives tod.ay. The absence of unequivocal fossil foims

fÞon Australia has no real signifioance.

The fossils d.ate fbon the Upper Gretaceous (Upper Senonian) to the

present tj¡ne. 0n this evid.ence, the fa.nily d.oes not appear to be of
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great antiquiþ. But the l¡.ck of earl-ier fossj-ls has l-ittle meanì:rg -ìn

view of the scantiness of the fossil record. and. its well-known irrabllity

to shed. muoh light on the origil of angi-osperm groups.

The rarity of atherospermataceous remains in fossi-l bed.s aften

Senonian tjme also suggests that the farniþ was never a com¡non or

d.oni¡ant el-oment in the fl-oras of the times, except possibly in the

Senonian Ín South Africa (cf. ![il1]-er-Sto11 and. Mäd.e1 1,c.). If the

ecologr of living speoies of the fa.mily is arSr indication, forner

members wouId. have gronn in noist riverj¡re environments suitable for

the rLevelopment of fossil becls. If at all d.oni.na¡¡t or common, they

night be expected. to have been preservecì. in quantity.

All macro-fossil material so far found. has been fbom berlg of Uppe:r:

Cretaceous and. Eocene to Lower Miocene age. Comparison of thejr form

wlth those of living gehera gives some conception of the rate and

d.irection of evorution Í¡ the fa"mily. The woocl of Upper GÞetaceous

forms is rather d.isti-nct, aocord.ing to its cha:racters d.escribed. above

ancl evaluated. in chapten W.2. Lower and. Ivlid.d.le Tertiary foms¡ on i-hs

other hand., appear to resemble living members of the fa.mily rather

cLosoly ín woocl, leaf, and. pollen characters; all have been referred to

-Þglgfåg, wlth the s5lgIe exceptÍon of that specÍes ascribed to the

fossil genus Atherospermo:q¡lon.

The climatic regÍmes anrl plant associations lvhich fossil leaf forms

are purporterL to ind.icate d.jffer in a number of ways fron those ín v¡hieh

atherospermataceous plants occur nol{¡. Þr¡re-1rq_a¡rarå11alg, the fossil
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form most ljke livi¡¡g species of _I¡ur-qlia, has been recorrLed. from two

clifferent floras. One, the snall-Ieaved. Eogene Notf¡pfag¿e. flora, appar-

ently grevr unrler cool temperate conclitions sj¡rilar to those in which

Nothofasus in south-east Austre"lia and. New Zea1and. is found. tod.ay. The

other, a 1ar6e-1eaved. flora, has overwhelmi¡¡.g floristic affinities vrith

the ¡nosent d.ay tropical and. subtropical rainforest of southern central

America (nerry f92B). The trvo h-ving species of I4IL9Iþ, however,

occur ln subtropical rainforests that are not floristicalþ related. to

either the extant temperate-latitud-e Nothofagr¿å forests, or the subtro-

pical-tropical rainforests of southern central .A¡reríca.

Lar¡.re1ia euj-ñazui, which seems to be related to Þ-UteligpEis. rather

than I4grel:La, apparently occurred. in the sa¡re large-1eaved. subtropical

forest fløa as L. anarillana. I-eüreliopsis tod.ay is as,soej-etcd. i.ith the

tempera te Nothofaeus forests of southern Chile. The few genena recordecl

w:ith L. zuiãazui i¡¡ the R:io Pichileufu beds with which laureliopsis a¡uL

other genera of the famil-y are floristically associated. today vrere

4rayca.ri.q, CspLos4A, }gi¡lue,, ftnbothTiu¡n, Euc_S&hiA, Fit¿qgf,g, @!þ,
ar¡d PoÈgsgrlgg_.

ïs@, on the other hand., is recordecl fþour the snall-

leavecl Eogene NojÞhofaBle flora. Forms attributed to &!þgþg¿g subsect.

Ðig$þg are also represented. (cf. Auer f958, Cranwell in Oressitt I)6J).

As has been i:nplied in chapter lX, this group of ]!g!èofggus_ nowad.ays

represents a subtropical facies of the southern henisphere Nothofa64å

forest,



5t6

The above conclusions ars basod. on two assunptions. First, that

the leaf fossils ancl thei¡ floristÍc associates have been id.entified.

oorrectly. socond., that the leaves have not been transported. far,

either by wind. or water, from their sources to the site of fossilisation.

If those assumptÍons rìre co:rect, the fossil evid.ence places inter-

pretation of the geographic and floristic affilities of the farníly ín

sornething of a d.ilemma. It suggests that the presence of aIl livíng

members of the laurelieae j-n subtropical raínforcst of the t5rpe in which

Nothofagus subsect. Bioartitae survives , æd of all living mernbers of

the Atherosperrnateae in temperate rainforest associatecL v¡ith Not4o:lggs

subsect, 9grg":gjrjqg, is historically recent arrl rather fortuitous.

Yet the morphological features of living members of the tvro tribes, viewecl

agalnst their present geographic and. ecological occurrence, wou1d. seem

to indicate that the tribes are of great antiquity, md that they have

been fitted. and. confined. to thei-r respective subtropical and. temperate

envi:ronments for a consí(lerable period- of tjme. 0n the basis of high

arrl vari-ed. chromosome nuiabers, Ehrenclorfer et aL. (fgg8) have also con-

oluded. that the family, as part of the Moni¡niaceae alIiance, is a very

ancient one. Booause of the lnevitable element of d.oubt about the

id.entity of fossiL forms and. the homogeneity of fossil floras, it seens

reasonable to maintain the latter view.

The apparent ad.vent of Laurelia in New zearanÃ., as ind.icated. by

fossll po1Ien, j¡r a flora clqninated. by Nothofagus subsect. Bipartitae

reinforces the close affinit¡r of the genus with Nggrgc^rgn ancl Drretþþ!h!g_.
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It is also consístent with the present occurrence of Lar¡relia í¡r a

southern subtropical rather than tennporate rainforest flora.
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)TVI. P}ffLOGENETIC AND P}ffTOGEOSN¿PHTC CONCLUSIOM¡

0n the premise that a partial vievy of the evolutionary relatJ-onship

betvreen organisms provicled. by a pþlogenetic interpretatLon of living

forms is better than none at all (crow 1926), a pþlogenetic assessment

of the genera a¡rd. tribes within the Atherospermataceae is presentecl here.

ït is based. on an a priori weighting of all ch¿rracters stud.ied. in the

family aocording to current evaluations of primitive and. acl.vanced. features

in living angiosperms (I.l[.Bailey I91$, 1953, Money et aI. ]-gDAt

Hutchinsorl 1959, 1961+, Zi¡rmermann 1959, Thorne 1963), mod.ified. by the

observed. relationships of these characters, sing\y and. jn conbinatj.on.

The resulting d.eternri¡ration of unspecialised. anrì. d.erived. features is

d.isplayed. in table rv, and. rLiscusserL und.er pertinent sections in

ohapter W. As a rule, trencls in the morLificatíon of floral characters

paral-1e1 those of 4rra.rry specialisation, strengthening the case for
ptgrlogenetic interpretation. Moreover, many characters j¡voke the so,

caIIed. rrbiogeneti-c lanvrt. Examples are the d.erivation of single- or

three-flowered. inflonescences fronr tlgrrsÍforn types, íntrorse or extronse

anther d.ehiscence fbom latrorse, sta¡ri¡¡al gland.s from stamS:eod.es, lateral
from tenninal styles, and. the occugence of fibre tracheid.s in earþ

wood and Libriform (septate) rilres j.n late wood. of several genera

(qflr"d"ge!ha9, Nernuar oiq ) .

The conclusíons d¡arärn fYon table W, and. the pþlogenetic, geographical,

ancL ecological aspects d.iscussed. in the chapters tlealing with the ohar-

acters of both livi¡g and. fossil Atherospe¡mataceae are:
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l. The genus in which the greatest number of unspecial-ised. featu¡es

are combinecl is f,atqgli_q-tar. (Atherospermateae; ChiJe). It possesses

the primitive form i¡r al-I characters assesseil, except fon small Í¡l-

iListinct bord.ers to the intervasculerr pits in its second.ary 4¡1em and.

lack of oj-l cells in the rçyIen' rays. These are relati-vely lnsignifi-

oant in comparison with its unspecialised. features, notably its rela-

tively narrorir and. heterocelLular multÍseriate rays, regularly tetra¡rerous

flower parts in cyclic arrangement, erryansive concave þ¡lanthium r3.rn,

pinnate tepal venation, rounC-ed.-trunoate anthers with stnictly latrorse

d.ehiscencerilJ-.d.efinecl pollen grain colpi, stanon-like staminal gland.s,

d.imorphic sta,¡ninorLes, cupular fruiting þryanthium with vestiges of con-

tributing perianth and. and¡oecir¡m parts and- elongated. starninod.es sur-

rounc'Ling the grnoecium, and. uniformly ha.i:ry nutlets.

Atherosperqe, the genus most closely relatecl to ttuqgfigpEÞ, is more

ad.va¡oed. in having single-f1owered., strictly unisexral infl-orescences,

white flowers, palmate-parallel- tepal venation, extrorse a¡rther d.ehiscence,

well-defi¡red. pollen graj¡ coIpi, isomozphic staminod.es; a stellately-

brancherL stigmatic colurnn, ancl unilaterally glabrous nutl-ets.

2. Ttre greatest nt¡mber of d.eriverL features occur it Ep@nl]¡a

(Laurelieae; A.rstralia). 0nþ in having small- and. earþ cad.ucous

bracts, bise nal flowers, rather ilI-d.efjnocL pollen grajrl colpi, a

ooherent stigmatic co}:rnn, ancl uniformþ hai-ry nutl-ets with persistent

olongate styles can it be consid.erod. to be lcss 'specialiøed. than othe:'

genera, such as Dorylchora or lrau¡g-lia. Nej-ther of the latter Senerat
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however, combine all of ttrese characters j-n the d.erivecl cond.ition. It

oo.n be argued., moreover, that because they are not so necessa^ry for bud'

protection, the smaIl, early cad.ucous braots are more of an atlvantage to

Daph¡rq¡Il¡:a than large flower-enveloping structures of the type found' in

Dor5¡phora and {!heIPÉÆI4q.4_-_-

Daohna¡ld¡a is strikir¡S1y specialised. j-n al-l features of its second'-

ar¡r4¡l.en,adalsoinítssmallsubcanopytreesize,elaborate

inflorescence, 5rregular nurrber of flower parts in hemicycl-ic to spiral

arrangement, d.ifferentiatecl perianth, sguat, truncate, extrorsely-

d.ehiscing stanens with peltate sta^ninal gland.s attachecl ataxially

l-nmed.iatoly below the anthers, ancÌ inegular or si¡lgle-fissure dohisconce

of the fruiting þpantþiul. MarY of these d.evelopments appear to be

relatecl to its ad.aptatj-on to life in second-arXr rainforest growth'

3. In the laurelieae, the genus having the greatest nunber of

unspecialisecL characters is Ðgqqgdeæ@. (New Guinea and north-east

Australia). Its 1axþ th¡rrsiforrn inflorescence, paired. bracteol-es sub-

tend.ing the floraI hy¡ranthiur, regularþ tetramorous ânangement of

flower parts, + isonorphic tepal-S, latrorse to extrorse anthor d'ehisoence,

rather weakly noclified. sta^ninal gland.s, relatively 1l-1-d.efj¡¡ed. po1len

grain colpio and isonerous rl.ehisoence of the fbuiting tSrpanthiun ' ate

evidence therefor.

Drrrad.od.aphneisneverthe1essmoread'vanced.than@.inhaving

a well-d.efine¿ t¡y¡ranthir:n ri-ur, somewhat nod.ified. staminal gland's, ancl a

fb¡itÍng lgryanthir:n in which al-l floral append.ages have become fì:sed' into
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a lovigaterthickþ lignified. wall enclosing the rynoecir.¡m. ÙÎe^qy of its

charaoters a¡'e internecLíate or transitional betvleen the unspecialised.

and- d.erived. c.ond.ítion. Exa:nples are its l.:}oþ of :çyIem pores in rad.ial-

nultiples, seni-pinr¡ate tepal venation, varied. and, in 9. pteratllr:isil,

weekly ¡nod.ified. elongation of the anther connective, staminal glancLs of

variabl-e fo:m, and. sub-basal plaoentation. It also exhibits transitions

betvreen fibre tracheid.s anrL librj-form wood. fibres vrith septao, as cl.is-

cussed. in chapter X. The oil cells i¡r the lylen rays of several of its

species, ftrthernore, wou1d. appear to represent a¡r ancestraf featr¡re that

it has been rct¡;Ì.n.ed- (cf. chapter TV.2),

Þ¡r.qd.odaphne lirks all other Bonera of its tribe-

tþ 0f the two tribes, the Atherospermateae is the less specialised.

j¡¡ overall charaoteristics. This is exenplified. by its second.ar¡r :iylem

rith narrow vessels ancl relatively heterocellular raüs¡ its r¡¡rd.eveloped.

h¡rpanthium r5-m, its + regularþ tetramerous and. cyclic arrangement of
oerirìnulr
\-f&r¡r€åî pa,rts, lts sta.men-Ijlce sta¡oi¡a1 gland.s, a¡d. its wrspecialised.

cupular ft'uiting t¡ypanthium. Various nod.ifications of these features

occur i¡ the members of the la.r;relieae '

Sj¡ilarities between the hibes in a n¡nber of characters appear to

be the result of parallel evofution rather than of comnon origin.

Examples are the red.ucerL i¡tflorescences with large flowers ard. flower bud.-

enveloping bracts in Atherosoerrna ancl Dorsrplqora, the unisex¡a1 flowers in

Atherospe{qa and. Ie.r¡relig, the palnate-paralIel tepal venation i¡r

.AtheJgspe¡$s, @!þ, and. Daphqg4i:rq, tl¡e extrorge anther tlehisoence in
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Atherospema a¡¡d Daphnqndra, the stellately-branohed- s¡igmatio column in

Atheqgspe¡ma and. Dor¡ællqrg, and. the unilaterally hairy nutlets j-n

êlbgl-Ðgl_ttt ond .pggq4g4gæl$€,. The fi¡st ex¡mple is apparently relatecl

d.irectþ to enviror¡mental pressure.

5. The ecogeographíc d.istribution of the tnibe Atherospernateae

is subantarctíc and. wid-ely d.isjunct in south-eastern Australia anrl

southern Chile-western Patagonia, j¡¡ association with a temperate rain-

forest habitat, That of the Inr:relieae is tropícal montane-subtropical

anrl- more continuous on an arc fbom Australia through New Guj¡rea, New

Caled.onia, md New Zealand. to southern Ghi1e, in association with a

subtropical rainforest habitat. Overlap between the two tribes is

limited. to small areas at the extremitíes of thej¡ geographic ranges in

south-east Australia and. Chi1e.

6. The present cent:re of d.iversÍty in the faniþ ís in eastern

Australia, where for:r of the seven genera are found, includ.íng the most

specialised. in both trj-bes. Three are end.emic. they are related. to

each other thror;gh genera ooor:ming entirely or largely outsid-e Australia,

That such cliversifícation may have been promotecl by more stringent

historic envi¡onnental st¡rosses can be inferred. from the present

ecological requi-rements of all species. E:ccept for the species of

Daphnanrlra. those in Australia (and. Ner+ Zealand.) ut" confined to cla.mp

evertret gulJ-ies and semj.-srilanp habitats, despite tlre availability of well-

draj.necl rainforestecl sj-tes, whereas those in New Gui¡rea and. Chile are

wid.espread. on well-d¡ained. upland.s ar¡d valley margins. Oaph@., the
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most specialised. genus, appnrentþ occurs beyond. the confínes of Sul1y

sÍcles only because of its ad.aptation to life jn rainforest seres.

7, In the Laurelieae, the less specialised. gonera (p"pLog¡pl*",

Nemua^Egn) occur in nontane envi¡o¡r¡rents in tropical latitud.es, ar.nd. the

more advanced (þglg¿aa., D,ogæþgtg, and Daphnqntl¡a) in more temperate

latitud.es. This pattern ís repeated. for the l-ess specialised. species

of Daphnand{a. and. Logphora, which are confined. to mountain ra^nges in

north-east Queensland., while more specialised. forms in both genera a,re

more wicLespread. in southern regions.

there is, fr:rthermore, a d.irect relationshíp between ry .

(New Guinea, north-east Australia), Nenuargn (Nerv Caleclonia), and l¿J¡lg-l-jq

(New Zealand-, Chile), in the ord.er of their geograph:lc distribution.

I¡.inlcs between the other firvo genera, Þph¡andra and Ep@,, are few,

indirect, ancl forged by DrygLo4gæl¡âe-.

These relationships ind.icate the north-east Australia-New Guinea

region as a centre of ori-gin and. d.iversification for living members of

the tribe. Nevertheless, in the light of evirl.ence presentecì. belorv, it

is ur¡J.ike1y that the Melanesian tropics represent the a¡rcestral area of

the tribe ítsel-f.

The olose, presumably nonopÌgrletic relationship betvreen lEye4cqephne,
eq y ii er.

Neq!4rygn, and le,ulg¿is suggests either, land. contfuuity of one kind or

another, or long d.istance cLispersal between the regions in which they norv

occur, at some time(s) a,rring their evolution. Because of the

un-1.ikeli-ttood. that atherospe¡:u¡ataceous nutlets can be transpcrted. by wj:rd.
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for 6reat clLstanoes (aee ohapter XIü), on that they are viable after

Í¡mo¡rsíon in sea waten, the fæurer alternatlve 1s the more J':lkeþ. The

present cl.istrÍbution of the tvlo genera of the Atherospe¡mateae leads to

the sane conclugion.

g. Because the Atherospertmateae a^tre pri-uritive ancl confi¡ed. to

tomperate rainforest in scuth-eagtern.Australia and. Chile whereas the

moro speoLolised. Is.r¡relieae are nore wid.esp:reacl ín subtrop!.oa1'rai¡forest

nearer ttre equator, lt aan be surrnised. first, that the ancestral environ-

ment fon the farniþ was a oool tmperate ever-wet one, anrl seooncl, that

the¡rehgsbeenahistorÍcad.aptationtowä,rmerc1imates'@'

the nogt speoialisetl genus, is the onl¡r nember of the faniþ fouru:-L at all

regularþ ûea.r s€a-leve1 north of 2OoS (D. repanrlr¡þ).

The pnesenoe of the Least special5-sed. genus in the laurelieae

(U¡waa_o¿aenng) closest to the equator d.oes not alte¡r these conclusions,

because there it ig confi¡¡etl to montane areas no warmer than those in whioh

its nore speoialísed. congeners, Ð3p@þ' }l5tl@ anl þurPfiqroccur

farther south. It is not t¡¡¡Ilko1y that Dryaclod.aehne anived i¡ its

present tropical h¿bitat fai¡ly reoentJ-y, after the Mittd.le Tertia'ry.

This is i¡dicated by evid.ence of two kincls. First, the oentral New

Gui¡rean cord.illerarwhere the genris is now centred.rwas not raised. fbom the

sea ur¡tiL that tj.ne (cf. Davld. Ig5Qt chapter X\I.). Seconcl, there has

beenahlgtæ1ccontraotíonoftheforestsofNothofazussubsect.W3.'
w:itÌ¡ whioh the genus is associatecl tod.ay, fbom a drrying Australia to the

New Guinea regf.on ilr:ring the late Tertia.rSr (Couper L960a). Or|)¡ those
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forms partÍcr:larly well adaptecl to sheLtored everwet guily cond.ltions

oan be oxpeotetl to have survivecl Ln the relativeþ small rafr¡foroat

nefugía along the east coast of Australia. If tt¡otr presentrday

ecological requirements ore the same as in the past, it is not sur-

prising that the above subsectlon of Sthqþff. and. the New GuÍnea forms

of q¡rygqgqgpÞLq are absentrbeoause they now show no particular preference

for such habitat. 0n the other handl, the oocr.¡¡rence of the only

Australia¡¡ species of Ð=9:4gp@. in semi-swa¡rp gully fc¡rest in one

snrall nountain ra¡ge in north-east Queensland. assunes special significance

here.

T)re fact that the mcre sBecialised specÍes of 4g1glg&þgg. extend.

to lower altitr¡d.es tl¡an the si:r,g1e unspecÞlisetl on$ D. pterantlr&a,

is fÌrthen evid.enoe for ad,aptation to wa^r'ner environnents in the fanily.

I0" In sr;onary, the Atherospermataceae aiø an ancient yet norpholo-

gically very coherent fa,niþ. #årä"n"obabþ never mæe d.iverse than ú/rey

$t +" now, if the fossll recorcl ca¡r be taken as indicative. #1lla3''''

forurer\r much mone wittespreacl on the southern continents, and. survive

toôay onþ in cor¡finecl areas of suitable rair¡forest habitat borrlori¡g the

southern PaciJic ocean.

The overall pattern of relationships between -Þha genera is partly

reticuLate. Ehrer¡dorfer et al, (fgeg) have enphasÍBed. the role of

historio lybríilisation and. consegoent po\rploidy in cleternini-ng such

reticuLate patterns of relationship in woo(1r ra¡alean plants, That there

is no sf.nple evolutionarSr sequence in morphologloal oharacters paral-leling
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arlaptatlon to warmer enyLÌ.onslente is not srrrprising because of the

oonbinod. effects of historio geographio d.isiunotions ancl regional viclssl-

tucles of envi¡onmmt 1n prourotl¡g d.ivergent and oonvergent evolutionary

trends in the fa^ûIi\y.

11. The genus Daphnq,¡r¡lra, through its assooiatLon wÍth itisturbed.

habitats and evolution of nore speolalised. ancl perhaps none efficient

flowering and, fluitirg mecharuisms, occupies a vrld.e range of habitats, anrl

is vÐrying and. speciating. Such actlve expanslon ís not evid.ent at

present i¡r the other genera. The processes of evolution associated. here

with the e:çl-oitatlon of new habitats have provid.ecl a fbanework and

årnpetr.rs for f\¡rther cliversification j¡r ttre family.
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