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IMTRSTUCTION

¥Yossil Eryozca have not been used for geclocic tine-

maerkers &8 extensively ag have other orzanisus, Iany
paleontologliste «nd stratigraphers have neglected the
Eryozoa becauss of their small size, anl of the supposition
that the prenarztion of thin seoctiona for microacopiec study
is nseded for the identification of these fossils, =~
gupposition largely inferred because thin sections are nece
essery to the understanding of the Trepostomata und other
groups of these orpganiems deseridbed in paleontologic liter=-
ature, Iryoczos are particularly valusble as stratigsrephio
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horizon markers because 1t 18 possible to idsntify epecies
of them from minute fragments, relatively ccmplete speci-
mens not belnz necessary as in the case of Brachicpods,
Pelecypods, eto.

The purpose of this paper is to describe the anatony of
one group of these interesting and relatlively negleeted
foasils, to point outl their taxonomic and atratigrephie ro-
lationships, und to describvse end figure the speclies charsoe-
teristic of the Devonian rucks of tlichipgan. The investiga~
tion w28 made with the hope that date ohtsined from & care-
ful study of a particular group of Iryozoa from the Devonian
strata of Michigan would a1l in the solution of some of the
straticraphio problems of thesa rocks,

The material studield wus collectad from the }idlle
Tevonian strata (Traverse fGroup) in the northern part of the
Couthern Teninsuls of l'ichipnn during the summer of 19285, by
a field party of the ’ichigan Oeoclosical Survey, und Dr,

Le Qe Ulrich, of the United Ctatos Gecloglesl Jurvey.

The namas ;iven to the new spocies are provisional bvee
cuuse all of the publiceations in waieh these Bryoczoa have
baen deseribed are not in the tate University Library, nor
could this literature be berrowed from research librearies,
In the near future the writsr hopes to exumine the publica-

ticns which huve not deen available.
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HISTCORICAL REVING oF PRETVILUS WoOBl O CYSTODICTYCIACTA
FROM THAVEARSE GROUP
The easrliest pzper in which fossil Nryozoa fronm Michigen
wers Jdeserited is ilexander “inchell's rap&rtl, published 4in

1868. Winchell deseribed Cystodictya sulcata on pege 92 of

this report. In 1890 ©. 0. Ulrioh® deseribed two new species,

Sealeripora aprroxvimata, from Alpena, end [l. geparats, fron

Thunder Fay. These are the cnly known epecies of bifoliszte
Cryptostomata described from iLichigan,.

Pohl® in 1929 menticned a form of Cystodlietys which
closely resembles C. gillberti (Meek) &s beinzg common to the

Traverse Group of Chlo and the EBell shale of tichigan. The
forn referred to by Pohl is probably Cystoidietys variepora,

sp. nove. dsscribed in this paper (p. 24, T1l. I, Figs. 8, 7).
Inasmuch as these thrze papers constitute the entire litera-
ture cn the Cystodictycnacea of Yichigan 41t 138 apparent thut
thesa formg heve nover been earefully studied, end thils

partly explainas the fact that the spscies of Cystolictyonacea

1. 4. inchell, Tlevort on tha Jover Paninsule cof iehisan,
p. 92, 1863, ¢ited In nickles und J.assler, . JuODNSis
of ‘mariesn I'messil Pryosea, Bulletin, Uniteld lates
Goologieal Lurvey, 1.0. 47<, D. 226, 1900,

2, L. 0. Ulrieh, Geoloideal curvey of Illincis, VIIX, pp.0C7,

3¢ te Re Fohl, Tha '44%]e iavonisn Travarsze Groun of 'ocka
in rieninn, from Lhe croveedlngs of the Jnited -tales
Tatlonal udseun, no.311, Vel. 75, 2rt. 14, p.00, 1929,
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in this paper are nasw,

TRORENL. I OF QESERVLTINN 2T 3TN

“he ¢ystcdiciyonacid Tryozee ers identified upon sxtsr-
nal characters. Conseguently 4t is egsentianl that the sure
face ¢of the specimens be clesn. 4 number of methods of
eleaning the msterisl were tried., 'oaking the spscimens in
solutions of potessium hydroxide, diluts hydrochloric saeid,
or ecdium biearbonats sll proved unsuceczsssful. The most
affective resulis were obtained by molistening the specimens
in water and then brushing them with & short dristled brush,
“heh the stiffnees of bristles useld was apyroximatoly that
of u redium tooth brush conzidereble cley was removed. The
pelish produced on the surfaoe of the specimans by brushing
was reduced dy washing the specimens in xylol,.

I'ost of thoe flliustrationz in this paper are photo-
microgyrspha. In order to reduce glare on the apecimens snd
to brinz out ninute details of thelr structure a thin film
of armoniunr chloride was Yblown upon thelr surfacss,

T™he specimcns ere best examined with a binoccular micro~-
gcopa brotuse of the depth producsd by stereosceople pere
spective. A magnification cof ten diesmeters is sufficlent
for general examinution, but a greater magnificstion 18 nec-

essary for making miocrameter massuremsnts and for studyling
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the emaller etructures.

The preparstion of thin sactions is unnecosssry for
the 1dsantification of species of thess Bryozoa, besuuse
they are identified upon surfaee characters; however, for
the datermination of internal structures snd for specimens
vhich are enbedded in a matrix whieh cznnot be removel,

thin ssctions are indisvensable.

GTNTRAL STATTUNTS CONCTERNING ANATONY CPF
CYSTCDICTYOHACKEY FROW TRAVENST GROU®

Ulricn* lonz &zo pointed out that the internsl enetomy
of the Cystodictyonidae showed great uniformity and therse
fore was of 1little value in classiflcation. Iiie also noted
that zoerial peculiarities must be used es coriteris for
identificnticn., It 1s equslly trus that the genera of the
other femilies of the Cystodietyonacea must «ls0 be 1denti-
fied on zoarial characters. Despite the fact that the
Cystodictyonagea are probably more easily stuldlsd thaen any
other morphologzical group of Dryozoa, very little werk has
been done with them except by fall and sxmpeans in their
"Coruls and Bryozoa”, and by Ulrich® in his "raleozole

4. E. C. Ulrich, Geolo:iesl Curvey of Yllinois, VIII,
P 347, 1830,

8. Jo Hall end G. Cimpson, laleontolo:

Y

y of Mew York, VI,
Corals end Bryozou, 298 pp., 1837,

8, T« C. Ulrlc.h. E'Ro clto, Pl ~85=808,
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Bryozoa”®,
The genera of the fauna from the Traverss Croup bslong
to the femily Cystodictyonidas with the exesption of

Itilodictya and Intrapors. These belong respectively to tha
Ftilodictycnidae and Ctictoporellidas,

Vembers of the Cystodioctyonidas have & zoarium made of
two er threas layers of zooscia growing back to baeck, thus
producing bifoliets or trifcoliste expensions, which in the
forms here stulied, dranech regulsrlys. 7The genera of the
Cystodiotyonidae found in the Traverse Oroup are separadle
into two divisions: first, those which are flattened in eross
sootion, represented by such genera as Cystodictya or

Taenlopora; and second, those which are trisngzular in ercss

section, represented by such gonera as rhructopors, Seslari-

pors, or frisncpera. In the first groupr the epertures are

diasposed in regular longitudinal r«nges. In Cystoldietya
the formation of new ranges 1s accomplished in two ways.
The most common method is the one in which spertures in cne
renge become e«lternately separated trensverssly until two
naw ranges are tormed. 1In tae other methed the ridges ba-
tween renges of epertures bifureate end o naw runge of
upertures develops in the spuce betweson theo nesly forred

ridges. The number of new ranges formed does not matoriglly

inoresse the wiith of the branches., In Cystodictys
alternuata (Pl, II, Pig. 4,) tho width of the branches ia
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centrolled by tvifurcction, most of the newly formed ranges
continuinz into ne# branches. Zometimes several runges
terninste vt the edge of a btranch in the fcrm of sharp or

rounded epur-~like projections, sz in Cyatedietya bifidi-

plieata {71, IIT, Fiz. 1) znd C. gpicelata {Pl, IV, Figs.l~4),

In Cystodictya oblicua (Tl. I, Tiz. 4), md . ghisnuata

{~l. 7, Tiz. 1), the ranges cross the branchez obliquely
and ternminate at the mrgins or at tho edges eof the branch.
The apartures are generally surrounded by & narrow
elevated pariasteme, which is often raised on one side into

a orescant shaped lunarium. The presence or ebssnce of
lunaria on small fraoments 18 not & specific charsctsr,
Lunaria are restricted to the oldsr portions of the zosrium
on some of the larrer end roere conpletes specimens. It is
inferred from this cordition that lunaria are developsd
norrne:ly only in the clisr life~stages of & zooid., In
Cystodietyae, lunezria are always eltuutel on the edge of the

peristome nmeareat the miyrgsin of the bransh., This arrange-
ment 413 interpretod a3 an edgptation townrd efficlency of
fool getiin und respiration by causing currents of water
to be sent in froa the marginal zooids of the branch towari
those in the central paris,

The surface of the branch is divided into two arecas; n
contrel porifercus ares, and a marginal nonporiferous area,

The nonporiferous area of fystodietya veries in cross sece
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tion frem roundsad to shorply sngulere The merzin in

Teenlonsra 13 wlueys sngulur and sharp; in profils a cross

saction of a branch sppeers aclmost rhomboidul in outline,
Tne saocond group ¢of the Cystodietyonidsse froaa the

Tavonian of Michicun, exbregcing ths geners hrsetopors,

‘eelaripora snd Prismopora, are characterized by having

brunches which ars trisngulsr in ceross saction. Thig cone
diticn origzinataes by threa bifoliats ridges greving togather
alonz & oe2ntral exls.

In Thractopora and Seclarinora the faces of ths bLranches

are sharply concave &nd are traversasd by secondeary ridges
producing oup-shaped deprossions on the surfasce. The
marzins of a braxnach are nonporifercus and at irregulsar
intervuls are preojected toward the eentsr of the dbranch as
shallow depressed noncellullifercus trouchs or macules.

I’hractonora ocoasionally exhibits in ths ¢eniral portion of

the cup-shaped depressions a noncelluliferous groove, which
eppears to be entirely 1sclated from the nonporifercus arca
at the margine.

The speclimens of Prismetora found in this fuuno are so

poorly preservad that 1t 13 impossibls to muke specific
i1dentifications, honoce no apecies of this senus cre dow~
scribed and nothinz 1s noted concexrning its anatomy.

The farily ™tilodictyonidee is represented in the fauna
studied Ly one species of the snus Ptilodfctya. The
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zoarium of 7ii1lediciyn consists of felelform segments,

which articulate with u bLasol expension. The proximal end

cn cne specimon of Iiilodictya subfalosta, sp. nov.

(PY. VIII, Fig. 2) is polntel, wnd provubly reprosents
the ardiculstion of the frond with s bLasal expanslion,

Tl ®ize, shops und errangerent of the wperiures
gradually change from the proxfual end to the brouder,
Tletilor, Alstul porticn ol the froni. The sperturss arys
smzll, elliptlicasl in outline, loncitudinslly arranged in the
proximsl snl; cnd are lerger, rhonbtic to hexagonal in ocut-
line, «und errsnce’l n intersecting curved series in the
distul portion.

The farily Sticltoporellidee is vepresentel in the

Traverse feuna by two specles of the genus Inipanora, The

zoaria in these tro species Aiffer greatly, belng rumese in

Irtronors ecanthopors, and ppearing to be a trcad exrene

gion in Introrora eretripora. In both speeles the zooeecia

grod back to bauck from & nedian resotheca., The distinctive

characteristic of Intrapora 1s the presence of mssopores boe-

tween the spertures. The mescpores are sngulzre, anid

elongated perallel to the edre of the branch in Intrenore

ecantherora (1. VIII, Fig. 5) whereas the mesopores are

sub~-angular to ulioezt circulsyr in Intrupors crebripora

(rie VIII, Figs. 7-8). The walls of the wperiures in

Intrepora mesnthopora huve ons or more low ncdes, which in
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thin seotions show %ypleal astructures of scsnthopores

{°1l. VIITI, Fig. 6). In the descriptions of Intrapora knomn

to the writer acunthopores are not mentioned. It is be-
11:ved that this is the first instance in which thege struc-

tures are observed in Intrsrora. The edges of the hranch

in Intrapora seanthoneora are occupied by elongate ungular

ResSopOTres.

LRTIFICT AL KEYS FOR IDUWTIFICATION oPF FParILIZC oF

CRYFTOSTQLATA AND CUNZHA COF CYSTODICTYCHIDAN,.

The follozing keys were made from tadbulated charts cone
structed by snalyzing the generioc and family desoriptions,
The purpose of the keys is to separate the genersa in such a
pannar as to aveid any confusion between the more closely
ralated forms. OConeric keys from thes Stictoporellidae end
Ptilodictycnidae huve not been included becuuse thess
families are each represented by only one genus in the
Traverse fauna, JTdentification of these genera 1s essily
mede from deseriptions,. Keys for species of the genera
found in this founa have not been mads bsosuze the publica-
ticns 4n vhich all the specific deseriptions sre glven ere
net evailable in the library et the State University of

tontanae
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irtificial ¥Xey for Tdentificstlon of Families of
Cryptestomitous Nryozoa

I. oaris a reticulate expansion, not articulated:

Z. Zo000la more or less tubular; often with
dlaphregms:

B, Trenches free o anastomosting,
dissepimenis absent ~weeeccaoa e v o DISTLLOPORINIDAE,.

ZZe Zooacia not tubulur; primitive pertion
oblon;;, quadrate, or hexagonal in cutlins:

B. Branches with nonporiferous dis-
sepinents ~ewrrcrccrmencnnesnc vnmcconceePUNTCTE LLIDAT

2Be Brenches without nonporifsrous dis-
sepiments {(Zoaria cof stron: central
stems giving of £ numerous, amncller,
laterzl branches from their opposite
MErZing) ewem mconcivcocnannnccvmneme ASANTIIOCLADTI T DAY

IT1. Zoaris of subcylindrical segments or
branches:

0. Toaria not sesmenteod ~w-emcvmmavcocnn e RIIARDOMEACHTIOAT,

IIT. <oaria bifoliate, occasionally trifoliate,
sonetines articulate:

P. Peristomes present:
L. ILunarie absent:

Z. Soo0acia prone alons basal

zZ. cocecia not prone along bveszl
membrane :

e J0aria erticulzte cocrneccvanaw=l PILOTTICTYONIVDAR .
xx. -oaria not articulute weewcawSTICTSROT LLIDL .

L1. Lunzria present, direcetod ewasy from
nOnPOriferous nArging ~ew—cewcaceewes(YITURICTYONID/ D e



i2.

TP. Poristonmes &18¢Nt ~~ewmwcvvncecmeasa=RIIINILIOTYCIYIDA .

13TT. The Cyecloporidae sanl Sphrarioporides, pooerly deseribed
1dsslssivplen &nd rennsylvanien familles are not included
in ths ebove key.

Fey to Ccnern of Family Cystodictyonidae

I. Jocaris ramose:

B. 3rznches elliptical to flattened 4in
crcss section:

Z. souria with ellipticual or eirculasx
rsngstrul@a ‘-—-n—-qwoﬁw--ﬁnn-nn#ﬁa-mn-ocOscIH Ux'

Che oaria wmithout fensstrules:

L. Lesopores .resoent between
aperturﬁa - e o oot s ot o s e s~ 10T (30T ™

. lesopores absent between
aperturea ‘“.ﬂﬂ'*ﬂ-ﬂﬂ‘0-~m‘~‘ﬂ~~‘~ﬂcYSTOEICTY&.

B3. Branches trianguler in cross section:

T« Faces of brasnches not crosssd by
salient transverse ridges wemeccwemcweasRISUOTCRA.

™. Faces of branches crossed by trans-
yerss ridgea -qq--.munn~u-un-ucnun«nanSGALARITOHA‘

BB, Branches rhomboldnl in crosse

II. “oeria a thin folisceous exnansion:
5. Surface marked by sterile maculue:

A. Apertures oval or c¢ireulsr, in
qnineunx Ordﬂr ﬂ-wuubunnumunwnuuuwﬁﬂﬂuwmcEn&yﬁLLﬂ.

aA. Apertures sub-ellipticul, in
linesr series between lonzitudinal
ridges, lunariwm on side of sper-
ture nesrest Mmargin of Lranch ewcecceweaefICHUOTIYEA
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I1II.
IIIII.

ITIIII.

13.

35, Surfaes marked by salient »idgea or
erests, unitin: <o as io form larger
or smnller aun=ghaned eavities:

A. Apertures on ridges growing in
opnosite directions from a
mesothﬁ [+ QR R qmqmunmgLY.?gmzh.g,

AN, Aparturas ara ralstively mors
rouwided and larser than Zlypto-
pora. The Hmetion angles ars
cellulifercus anl thicker than
any other nvart of tho leaves www cwwswweITHHACTOTORA,

Zearia of four or mors vserileal lesvasn,
arransad in a c¢ruciform or stallate
badrBadal= D ol S T L T “““*""”"”""?WACTI}:Q?ORA .

Zoaria of lateral reotinmlar brenches seceeaTHANITRYPA,

Zoaria ensiform, with & pointed basa,
marging striateod ceccmcccrcrcnncc e e e DT OO LL A

Zoarie segumented, erising from eylindrical

rgctlata S e by o T D W v s e Sy Ny T A At e st W <O Gl B K S W *-****ﬂ**‘-*ﬁcROﬂ”“Iﬁs .

EYRE]

DEGCHRIPTIONW AHD LIGCUSRSIN OF SUYPER=
PaILY CYSTODICTYCONACTA :ww mzper Tamily

Cupsr-family Cystodictyonscen, super-fam. nov. {(Irovisionusl)

Zoaria coatinucus or Jjointed; consisting of two or

three layers of zoceols arising from mesotheca and growing

back to back; forming flattened or triangular braiches, or

irregulsr expansions traverscd by ridges, .pertures sur-

rocunded by peristomes or slopin: areas, Jedisn tubull

present or absent. Nangs, Ordovicisn to Permian,

Anong the familiss of Zryozoa bvelonging to the Crdsr
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Cryptostormata v1n37

the Crstodictyonides, Rhinidlctyonidae,
Ptilodletyonidse =znd Ltictoporellidae are #l1) characterized
by a bifoliaste zouria. This conditicn is prcducaed by &
back to bsol erren~ement of the zooecla shioh erise from o
masotheca, trnd which eeslly dintingniched these families
from those in which the mcoecin open or one side only
{Fenestellida=, Acmnthecleliidse, "hrllioporinides); or from
families in wrich the zcoecie reliate chbout & central axis
(Arthrestylidae, Fhabdomesontidse). <slthourh there are no
renbers of the Thinldictronidee in the Travsrse Group, thls
fariily is rlaced in the Cystodiectyonecesn bsonucse of its
zoarial charaeter. Addisional study of menbers of ths fami-
lies of ths I'hinoporidase snd Cycloporidse muy wlso pluce
them 4in the Cystodictyonacea.

TOCRITTIONS OF FAVILIVE AND GIUTRA

amily vystodictyonidae Ulrieh

Ulrieh, Ceclogicsl Survey of Illinois, Veol., VIITI, Pt. TI,
Sestion VI, p. 395 (1890).

Desscrintion from Ulrich,~---="Zoaria consisting of two
or three layers of calls grown tozether back to besk, forme
ing thin follsate expansions or trisngular tranches. Frimie

7. o 2ittel, Texidook of Teleontolory, 2nd ed., p. 339,
191C.
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tive c¢ells sexicsordate cor crovate-acuminate in outline,
srranzed in longitulinul serics between vertical double
platas. DIrimitive apsrturs sudciroulsar, belng somewhat
truncated on the posizrior slde. &S growth procecds the
aperture is arassn out shaft-like, forming a tubular
vestibule, «nd tim longsituliaal plutes bocoma obazolete,
Superfieclial aperture with peristome and nore or less devel~
cepedl lunarium. Interspaces between zoosecls znd vestidbules
ocoupled by vesicular tlssue, ths veslicles more or lsses
complately £ille? with & minutely perforatsd culeareous
deposit nsar the swrfape., Pargin of zosriuxn sharp or

rounded, and like the basal portion, noneslluliferous.”

Cenus Cystodliotya Ulrich

Ulrich, Journal Cineinnati Soelety eof Natural filstory, V,
pp. 152, 170 (1832},

Ulrich, Geolozieszl Survey of Illineis, YIII, pp. 335 (1890}).
Ulrich's dsscription of 1830 .==~~=""0aria ramose,
bifoliats, the brenches acutely elliptical in cross section,
with sub-parallel, slarp, nonporiferous, striated, groanulose,
or emccth marzins. Zocecisa spertures generslly arrsnged in
longzituldinal series betucen ridges, sometimes in nmore prow-
nounced oblique rowz. apertures subegllirtical, partially
closed in the fully matwred conldition with a wore or less

devsloped lunariuz, that 18 slways situated on the side
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nearest to the margin of a branch. Interspaces finely
etriated, granuleses, or smooth, snd never with plis or cslls,

excepting when worn.” Genotype: Cystcdictyn ocellata

Ulriek. Tange, Upper Hellsrberg to Coal l'easures,

Corma Taenionora Nicholeon

¥icholson, Geolozleel llagazine, new ssries, decade II,

Criginal deserintion.-----""plyzoary calearecus, com-
posed of & flattened linear exuansion, which branches
dichotomously, and is cellullferous on both sides, Iach side
of the polyzoary is furnished with e stronz rediasn ridge or
keel, which hes & lon_ ituiinsl direction, and separates the
frond into two lateral halvea. The oslls hove very prominant
epertures, cnd are srranged in from thres to five lonsituille
nal rows on each side of the centrel keel; the cells of con-
tiguous rows slternatiny, s0 that a series of short obvligue
rows of ceclls are proluced, which diverge from the keel like
tho barbs of & feather. The rargins of the polyzoary eare
usuzlly plain snd non-celluliferocus, «nd the cells are not
separated by lonzitulinal atrise or slovated ridces. INo
fonestrules ars present, end the entire frond forms & cone
tinuous expansion, within which the cells are immersed,.”

Cenotype: Tesniovors exirua Nichelson., Fange, Devonien.
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Genus Jealeripoxs lVall

Ilall, Transacticns Albany Inatituts, Vol. X, p.l1l59 (1883),

Hall end Simpson, Peleontology of New York, Vol. VI,
p. xxi (18387).

Deseription from [Hall and Timpson,eee-="7garium cone
sieting of greups of triongular prismatic branches, ¢ellu-
liferoua on euch fuce, OCides of branchos concave and crossed
by transverse, elevated, ocelluliferous sgcelse. Cells
tubular, arising from the rediating resothocze of the branches
endl from the mesothecazs of the sealae. l'sargins of branches

snd sealse non-cellulifercus.” Genotype: Scelaripora scals-

riformis Hall. Tionge, Devonian.

Senus Phregtonors 1'sll

Hall, Transsotlions of «lbany Iustitute, Vol. ¥, p. 154 (1833).

Hall snd Simpson, FPaleontology of New York, Vol., VI,
p. xvii (1887},

Desoription from Hall and inmpson.e~«==«"Toarius
explanate, frea or inerusting, frequently contorted, cellu-
liferous on one or both faees. Jurface slevaled at irregular
intervals into preminent cre¢sts., Cells tubular, without
septa. Interesllular structure veasiculose near the base,

septate ebove." Genotype: rhractopora oristata Hall,

Renge, Uevonlen, Mississippien.
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Garus Trienonora Wall

Hall, Transactions Llbany Inatitute, Vol. X, 1p. 158,
1923 (lez3).

Hall and Cimpson, Paleontology of llew York, Vol. VI,
Pe Xx1 (153%,u

Descriptica from Hall and Clnpson.-=--="Zoarium ramose,
consisting of triangular brancls s, freguently forming
irreguler groups. Dronches with the sides equal or unequsal,
concave; celluliferous on cach slde. Cells tudbular, arising
from mesial pletes which extsnd from the ceuter ¢f the
branch to esch angls, Intsercellulsr tissue vesiculosa.”

Genotype: Prisropora triouetra I'all. Hange, Doveniane

Carbonifercus.

Femily Ptilodictyonides ‘1ttel

Hickles end Dassler, Americon Fossll Bryozoa, Tulletin
United States Geoloszlcul Survey, Ko. 173, pe. 45 (1900).

Hot z%fgili Text-book of Faleontolozy, 2nd ed., p. 344
S)e

Peseription from lilekles and Dasgsler.~-===s"7oariun
bifoliate, composed of two loyers of zooaecic, grown to-
gethexr back to back, usually Jjointeld, st least at the base,
ani forming lsaf-like expeansions or compressed branchinz or
incsculating stems; mesothecas without medien tubull;
zooecla usually have hemisepta end semlelliptical orifices;
apertures usually ovate, surrounded either by a sloping area
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or a ringlike peristocme; vestilules separated by thick

valls."

Genus Ptilodietya lonsdsle

Lonsdsle, turchison's Sillurian Syster, p. 678 (1839).

Ulrio?iasg?logical Survey of Illincis, Vel. VIII, p. 390
20).

Mazoription from Jirich,=-~-="Joaria sezsmented, oon-
gistin; of a small, radisll:ry stristed basnl expwnsion which
is attuacael to Tarelm Yodies, end has at the center of the
upper surface a scocket for articulation with the sub-sclil
extrexmity of the ereet snld unjointed frond. Frond corusonly
lanceolats or faleiform, sometimes a broad unduleting ex-
pansion, at other tiues dichotomously brenched with margins
perallel. Proximal extremity longsitudinally stricted,
rointed or welge~shaped., Lateral murgins of frond aoute,
non=-cellulifercus, smocth or obliquely striateld. Cmell
monticules ususlly present in the largy speclesz. Tooecisa
¥ith subclircular or elliptical superficiul spertures, sur-
roundcd by @ sloping area of guadrate, rhoemble or hexagonal
outlive, A4pertures srrwnged in 4 plumose munner, with
lonsitudinal eories in the center and, diverfing from these
on each slde, obliquey lateral rows; or simnly in regular
dizzonally intersecting serles. oth hemisepts usually well

developed." Genotype: Flustra lenceclnta Lonsdale. lunce,

Silurian and Devonian,.
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Fenmily Stictoporellidase Nickles sni Tnssler

Nickles =nd Lasgsler, Synopsis of fmerican Pryozoa, Tulle-
tin United States GCeologsieal Survey, Moo 173, p. 46
{1500).

Criginal desceripticn,~=-=<"This family Aiflers from
the Mtilediotyonidae mainly in that the zoarium is not

artienlsated dut grows upwari from, cnd is continuous with a

spreading bass,"

Genus Intrapora Fall

Hall, Transactions 4lbany Institute, %, p. 157 (18983).

flall snd Simpson, Fasleontology of New York, VYol. VI, p.
xxii ‘lﬂﬁv)a

Nickles end Dassler, ﬂ{nopsia of ‘imericon Dryozoa, Pulletin
United States lCoolozical Survey, Mo, 173, p. 47 (1900).

Tmended dssoription of Hiokles ¢n? Nassler.ee--="oariua
rzmose, from & spreading bess, bronches conpressel, dividing
dichotomously; =zooscie tudbulnr, at first parsllel %o the
resothecn, then bend abruptly outverds apertures oval, with
peristoma; interspoces with minute anguler pits, the open-
inzs of numerous tadbuluted mesopores; the intersnaces sonew
times s0lid, the mesopores having baen closed by a deposit
of horizontally leminuted calcareous tigsue.” Genotype:

Introrers putsclata Hall, Tanme, Devonien, Yiseissipplen,




DEICRIPTICUS OF SPECIEG®

Csnus Cyastodietya Ulrich

For gonseric doseriptlion see page 19%.
Cystodictya ettenuats, sp. nov.
T’l&t@ I, }:"135‘ 1’ 1‘. 2.

Zoariun of dichotemizing branches; dJdistaence between
bifurcations unknown,

Brenches straight or slightly curved, flat; width from
3 to b mm.; averags thickness 0.8 mnm,

iLperturss open dlreetly; suboirecular to ellipticsl &n
out 1ine; those near the nmargin slightly larger than these in
central portion of branch; length from C.17 to (.20 rm.;
averags width 0.14 mm.; eight coccur in O mm. longitudinally;
separated lonsitulinally by more than length of aperture;
separated transverssly by spproximately width of spertura.
Peristomes elavetsed, narrow, sharp; when perfect rim nearest
bassl portion of branch lip-like, Lunaria uninown. /,pere
tures in one ranzz become alternately separated transversely
thus forming two new ranges. hight to 1l renges oceur trons-
versely.

Ridges between ran-es wavy in esrly portions due to

transverge crowdinz by epertures; distinet, rounlded; gen-

*The types of all of tha snecles described in this paper
ere preserved in the Museum of PFaleontclogy, University of
¥ichigan, inn irdbor, lichizun,



erally terauinatins at odgss of branchss to produce sinuous
sorrated marzinsi scparsted tranoversely by averoge distance
of 0,33 mm,

Eargin nonporifarous; sharply rounled in eross section
extremely naricw; apertures present close to edpe.

Hemarks: This species fs distinguished from . obliqua,
EDe nOV. by the nerrow nonnoriferous wmargin wiich is traversed
by rilges, snd by the sharpness of the branches in oross

saction. Hull's deserinticnz of . incisurata H&llB applies

to C. pttenuata. However ilall's description is so generclized

that 1t coull apply to nesrly all other spscies of
Cystodictya. C. sttenuata shows the followlng differences

when campered with the flgures given by »all of C. incoisursta;

the ridges are elways thin and terminate at tlhe eldpe of the
branch; &and the peristomes ars elevated on the elze nearest
the proximual ond of the branch. Decauss ¢f these two differs
ences %the !ichigan form is deserived as a nsw spsecles,
Localitica &nd Horilzona,w=---loc, 9, zoOne 13 loc. 1%,

middle zone; loc. 17, shsle zone; Loc., 29, zons € end top.”

8. J. )l wnd 3. Simpson, Vol.VT,

of Yew Vorlk,
ppd 241"‘343, :'l.u I—K’ L

Yaleontole-

* 411 locationz are these of the party of the Geolo~ical
Survey of Michizan of 1928, Jece page 51 for 1ist and
description c¢f loocations,
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Cyatalletya oblinvi, 8. DOV

Flate I, Figs. 3, &', 4, ©.

zoarium ¢f dichotemizing brenches; distsnes batween
blfurcations unknown.

Branches skraicht or slightly curveld; usunlly flat
but muy be $vwistei; vidih frem & to § wmum.; averasze thickness
1l xm,

Apertures open directly; elliptiecal in outline; those
nesr margin slightly lurger than those in eentral pertion of
branch; length from 0.14 to 0,19 mm.; average width 0.14 mm.}
seven oscur in 3 ma. longitudinelly; separeted longitudinally
by more than length of aperture; separuted transverssly by
lesas than width of aperture., Peristomss vrominent, broasd;
equally elevuted; on old speeimesns tho marginal side of
peristomes elevatel into lunsria,., Apertures in ono renze
become slternately scparated transversely, thus producing
two new renges. Tight to 14 renges ocour transversesly.

Ridges between ranzee almost strelght; prominent;
separated transversely by average digtance of 0.03 mne}
terminate at inner eldge of nonporiferous marginsg new ridcos
arise detween new Yranges.

Yargin nonporiferous; width moderate; zently rounied in
cxross section} outer edges esmooth or sinucus or danpressed
nodose,

Remarks: This specles §{s distin-uishel from C. sttenusta,
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B8P. NOVv. by rounder snd breadsr nonporifercus mrgin, wnd
by absence of riiges on the murgin. L. obliqua is dis-
tinguishel from C. lyrifies, &p. nov. by presence o oLlique
ranges anl ridgesz, loveyr peristomes, weaker lunaris, and by
abessnce of the fori-shaped wmethod of branehlinge.

Loezlilies and Horizonsg,we---los, ¥, zons lj Llog. 10,
zoane 3; loc. 14, miidle zons; lLoc. 17, shale zone; loec. £9,
top zone; lLoc. U8, Dell shnley Loo. 49%.

| Cystodietya vuricpora, sp. nov.
Plate I, Figs. &, 7, 7*,

Zoarium of alternate branches; distance bdetween diverg-
ence of new brancies, on sa.e edge approximately 7 mm.

Brenches curved, flat; width from 2.8 toc 3.6 mm,. 3
averaJe thickmeas 0,40 mm,.

Aperiures opon directly; circular to elliptic:l in oute
line; conspieucusly larger ond more oirculey near the
proximsl ends of branches than nsar distel ends; length from
0,19 to 0,22 mm.; width from 0.11 to 0,17 mru.; seven ocour
in 3 mm. lonzitudinally; separateld longsitudinselly by epprox-
inately length of eperture; separateldl transversely by
eprroximately width of eperture. Teristomes delicate, thin;
sunzlt atialins nearly szme elevation aes top of ridgen betwesn
epertures. lunaria minute end inconsyplcuous. ipertures in
ona runge becoue altermately separated transversely, thua

producing two new ranges. Seven to 1% reages occur trans-



versaely.
Ridges betwoen ranges sub-angular; narrow &t epex,
broadening toward base; generally 4o not ocoupy entire
epace betwoen raiges; average distance between ridges 0.28 mm,
targin nonporiferous; sharply rounded in cross section;
width moderate; strcngest on concave edges of brencheos irmedi-
stely aftexr bifurcastion.
“emarks: This specles is distingulshed from C. slterncta,

sp. NOY¥. by possessing thinner branches, more deliocate
reristomes and two sizes of sperturss on the distal and
proximal porticns of the branches. The absence of strong
peristomes snl lunaria, the narrower snd thinner branchaes

distingculish C. veriopora from C. diversa, sp. nov, It 1s

distin-uished from C. gllherti Meek, by narrower snd thicker
branches, &nd by larger spertures on base of new branches.
Logality and Horizons,-wee=loe, 29, zones & end top.
Cystodletys alternata, sp. nov,.
Flate II, Figs. ), 1*', 2, 3, 4.

coariun gn alternately branchingz expansion; distance
Letween divergence of new branchss on same edgs, dspenls upen
position within 2o0aria, varies from 4 to 8 nm,

Branches curved; flut; width from 2 to 5§ mn.} averags
thickneess 0.8 mn,

Aspertures opsn direotly; sud-circular to ellipticsal
in outline; average length 0,22 pm,.; averasse width 0.14 mm.;
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nine oocur in 13 rm. longitudinslly; generally sevarated
lon;itudinslly by leas then lenzth of aperturc, clossst
tozether during formation of naw rances; senarated transe
versely by less than width cf gperture. Feristomes sharp,
thin. ZLunaris generslly present, strcns. Apertures in one
range become altarnately seraratel transversely, thus pro-
dueing tvo new rangos. YNost new ranzss continus into
secondary branches. Tight to 10 rengou cecur transversely.

Hilges between runges strsight, prominent, rounded;
somotimes striateil; new ridges ariss betwesen new ranzes;
separated trensversely by averagze of 0.23 mm,

Yargin nonporiferous; width moderate; rounded in oross
section; oceasionally stricted,

Zemarks: This specles 1s distinzuished from C. yverio-
poera, 8sp. nov. by thicker dranches, stronger lunaris,
peristoses end ridges, and by absence of two sizes of aper-

tures cn the branches: fromx C. apiculeta, spe. nov. dDy the

sbsence of sharp spur-like projections from the margins of
branches, by stronger peristomes and lunariy, aend by rela-
tively greatar wilth of hrunches.

Location und Viorizon,~==-=loe, 29, top zone,

Cystolictya minuts, &p. nov.

}’ljita II, Fi{f,&. 5' 5" 6.
soarium of bifureatin; dbranchos, arising from a sproade

ing basc; distance between divergence of nev dranches on



27.

sane edge varies from 1.5 to 5.5 mm.

Eraniehes nearly stralght, flet; «1dth from ¢.7 %o
2 mu.; averaze thiockness 0.5 mm,

Apartures elliptie=l in outline; occasionslly a few in
genter of branch open obliquely, marginal onses always direct;
averagse length O0.13 mm.; averaze width 0.02 zm.} eight coour
in 3 ma. lonzitudinally; generally sepsrated longitudinally
by more than length of aperture; separsted transverssly by
less than width cf aperture., Perictomes low, broad. Lunaris
unknown. S5ix to 10 ranres ocour tranaversely.

Pidges betwesen renges of apertures generally fncone
spleucus; average distance betnsen ridzes 0.14 mm.

'argln nenpcerifercus; narrow, rounded, ocecasionally
sharp; locelly epertures occur on edge of branch.

Rererks: This species iz readily Aistinguished from any
othsr knoun species {n the !'ichi.,an Devenian by 1ts very
srizll size, It f: dietinguished from C. lirata Hell and
Cimpson by less transverse space between aperturss and by
shorter distunce between points of bifurcaticon; fron
C. linearis ilull by greater distunce between pointa of difur-
cation und relatively greuater width of nonporifercus margin.

localities wnd Ferizons,~-~-=lca. 14, miiile zone;

loc. £9, zones o ant top,
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CyatcAiotva rexifara, sp. nov,

Tlate 1T, Filzma., 7, 8, &', 9.

Jorium of dilversing branshaes,

Tranciies of two sizes; prinary ones are larger snd
dlchotomize et intarvals of 10 toc 19 mm.; average width 2.7 rme}
seoondary cnes smaller, mors numerousi dlverge froa ths
primary branches et Intervals of approximatsly 2.5 mme
everasse width l.4 mme] lenzgth of branenh unkpown; eversge
thickness of both kinis of branchas C.7 mm.

Apartures open dirscetly; elliptical in outline; average
length 0,22 .3 width from 0.14¢ Yo 0.22 rm.} elght oecur in
3 mm. lonzituldinally; ssparatald longitudinally by more then
length of aperture; sejnarated tranaverssly by epyroximatoly
width of soerturs; m:rginel ones largey and mora younded ad
proximal portions of hranches, Veristones generslly incone
eplewou=; stronger onam ralsel oo unterlior snd posterior ends
of avnertures, thus proiucing u depressed area bstvsen sny two
epartures lon-itudinally. Iunaris @miall, well defined; 4&is-
posed nesrly in nlens of ton of sperturs, “leven %o 13
rongzs of aperturcs ogsur trensversely on primary brenchss,
Humder of ranses on saacondady branthes uninowng three to four
rangZes are presant st bhifurcations,

tiidges «lmoat obsolete neszr diversence of new branches,
and mors preminent hetween points of divergence.

lergin nomperifercus, rounded; vwidest baetween secondsry
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brarnches,
Remarks: The presence of large primury and small
seo-ndary branches Afstinruishos this szselss from all

others of Crstodietya found in this fauna exsent O, merale

o~

onora, 8p. nov, The chiel differsmeces betwaan thess tun
speclies sre the prasence of larze ocecis, relaiivelr sraster
width of erertures, smi tho abgenna of ridses batwaen ranges
of apoartures in tha latier foru.
Locelity end '‘orizon.eewwainn, 49,
Cystadietyn hifidinlie=~ta, =, nov,
Plate I1T, Figs. 1, 1*, 2.

702ria of Aichotomizin, branshas: Alstenes batwesn Hifure

cations from 1% tn 15 mn,

Aranches curved, flst; width from 7 to 4 mne; averssoe
thicimess Y s, Qeecasionally mursine of brarches extendsd into
roeunded spur-liks projeetions by terrminction of saveral
ranzes of aprerturss,

Apertures open directly; o1lliptinszl 4n outline; those
near margin slichtly larger end more ecirculsr then thoss in
central portion of bYranch; sverage lensth Q.82 i, averaze
wildth 0,12 mme; elight eccur in 3 rm. len:zitulinally; sepsw
rated longitulinelly by more than o~ leas then lon~th of
eperture; separated traneverssly by erprevinately width of
aperture., Treristomes incenspicuou., counseruently wpsriures

cpen slmost even with Tloor of grooves in vhich they occur,.
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lunsria weak; usuclly prasant as i{rregular swellings. lew
ranges of apoertuics develeped in thwo ways: most commonly apelrs
tures in ons rancs beccms uvlternntely separated traunsverszely,
thus profueing two new ranges; ocecsasionally ridges between
rengas bifurcate, a new rrage ocoupnying space betwesn two
nagw rances thus formed, Disht to 12 ranges occour transe
varsely.

tidges between ranges high, round, oonspilceuous, scmelimes
striateld; width of rilges nesrly equals width of eperture;
nsw riiges formed by branohin;:, or ariss betweon nes renges
of mperturss; average distance dbetwecon ridges 0,83 m.

argin nonporifsrous; roundel in erosa sestion; gontly
curved; broad cn eoncavs porticns of btraneh after bifurcetion,

Temurks: The sizs zad bifurcstion of the ridges; unie
for=ly dichotorlzing branches, end low perlstomss distinsuish
£« bifidinlicata from &1l cthers of (ysteilctyn found in thes

Traverse Group,

In this specles scome of the spertures srs coversd by a
secondury deposit of culeium carbonate.

Looslity and Jlorizon,=~-=-loc, £¢, z2onc C.

Cystodietys divers., 2p. BOV.

1"1&1}6 III, ?14_’""_,3. E‘n' ‘;:' 4,
Zoarium a frequently brenching frondsscesnt exransion;
diastance boetween divergence of ney branches on same odge

varies from 4 to 8 mm.



Branchss irregulser, curved; width from 4 to € mn.;
thickness from 0.7 to 0.80 mm.

Apertures opéen directly; ellintical in outline; average
longth 0.20 mm.; #idth from 0.11 to 0.17 mm.; eight occur
in 3 mm. longitudinglly; separated lonzitudinally by less
than to more then length of eperture; ssparated tronsverssly
usually by less thsan width of aperture. Trerisitomes sharp;
on marginal ranses elevated on sida of aperture nearest
marsin. Lunaria prominent, strongest development on nmarginal
ranzes, 4pertures in one ransge becone altsrnately scparated
transversely, thus producing two new renges. OCocasionally
four or five ranges terminate at edze of dbranch &s small
rouniaed projections, !ine to 17 rar-es ogsour transversely.

Ridges batween ranges of apertures low, generally incon-
spilcuous; avaeraze distancs betveen ridges 0,20 nmm.

Yargin ponporifercus; roundsld %o sngular in eross seotion;
sonetiries striated,

Remarks: Cysteliectve divarsa is distinguished from

€. yariorora, sp. nov. by stronger peristones and lunaria,

by greater thickness and width of branches. It is distinguished
from C. gllberti ieck desoribsd by 'all anld mlm@seng by rela-

tively smaller apertures; by lower peristones and less promi-

9. J. llall and G. Eimpscn, Feleontolosy of Mew York, Vol. VI,
71833 Pls, xxvii, Figs. fo~co; xxviil, figa. 2l, 22,




nent ridges.
Location and Horigon,—=-=-LocC. 49,
Cystoltietys gracilina, sp. nov.
Plate I1I, Pigs. 5, 5', 6,

Zoariun of narrow dichotomizing dranshes, diztance bhew
tween points of bLifureation varies from 10 to 19 mm.

Iranches straight to slightly curved, flat; w1dth fronm
1.8 to 2.0 mn.y averase thlckness .40 mme

rpertures open directly; elliptical in outlins; those
near the margin largsr snd more cireular than those in central
portion of branch; average length 9.20 mm.} aversge width
Deld mm,; seven ocour in 3 mm. lonzitudinally; separated
lonzitudinelly by more then length of aperture; separeted
tranaversely by lees thsn width of mperture. Teriztomes
sharp, usually elevated on side toward margin. Lunarias
relatively numerous, irrexularly 4dlstributeld, resulting in
part fronu vesthering of especimens. Apertures in one range
become alternately zeparated transversely, thus producing two
nead runzes, Five to seven ranges occur transversely.

5 34ges bstwaen rengee of apertures, low, narrow, in-
conapicucus; new ridges arise between new ranges; terminete
et inner edge of nonporiferous rarszin; sveresse distance bhew
tween riizes 0.28 mm,

argin nonporifercus, narrow}sharply sanmlur in eross

ssction; apertures cocecazsionally closs to edge of branch,
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Somarks: Althou~h the known =pacimons of this speocles
are imporfeotlly presarvad, tazy can be readily distine-

gulsheld from other species of Cvstollcetys by thelr far

gpaced, nearly straizit, relatively narrow branches.
Loacllity znd Horizonsg,=-=~+l00. 2, zcnez ) aal 2,
Cystodictra mezalopora, sp. nOvV.
Tlats IV, Figs. 1, 2, 2%,
Zosrium of diverging branches,.
2ranceiss of two sizas; the prinary ones ere largzr and
dichotomize at intervals of more than 13 mm.; average widta
o rane.; secocndery oies sm.ller, more numercus, divergs from
prinary brancass at 1n§ervala cf apiroxinutsly 4 n.} svaraze
v1dth 2.5 mu.3 length of ransh uninown; averazs $thickness of
beth kisis of branches 0.3 mm,
spertures cpen directly; elliipticel in ocutlline; average
length OL.870 pmim.) everszgs width 0,15 mm.) nlne occcur in 3 oim.
lon;itudinelly; saparateld loncitudinezlly by suproximately
lensth of eperture; sspuratel transversely ty approxinelely
width of eperture. reristerxs low, inconspleovous, lunuria
emalle Ten runges of ypertures occur tronsversely on rrinmery
branches. l!umbher ef renges on secondary branches unknown
Tfour to five renges ere prasent st bifurcation. 4 number of

irreculerly distributed, nlarzed round pores are devslopeld ot

distal ¢nd cf branch; averapse dlametey 0.27 nmey situated at

top of low, broad cones, which apparently cover thse normal
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aperturcs; average dlameter of cons hase supporting pores
1l mm,. It 13 inferred that thaese pores are enlarged
zcoaelsl apertures beaause zll stases batween normal apere
turea end the lasrpest pores are present; and that they rep-
resent the ocecia in which reproductive 1ndividuals lived,
Transverse spaca between ranges not ccounied dy ridgss.
targin nonporifercus; rounded in sross seoction; widest
bet¥een sscondary dranches,
Remarxs: Cystoldletyn mezalovors is distinguished fron
C. remifera, sp. nove by the presence of lurge prominent
ocoaclu, wnd by zbsence of ridgss betwsen ranges of apartures,
Loeonlity nd Jorizon,e=-e-=00. 49,
Cystodietrs asniculatu, &p. nOVe

Flete IV, Tigs=. 3, 4, 4'.

Zosriua of Aichotomizing VYranches; distsnce hetweon
divergenes of nez dDranchse on same cdgz varies fros $ to 12
EZe

Granches straight to curvel, flat; width from 2 to
S mm,; average thicknsss 0,75 mm., Cecaztionally rurgins of
branchas extendel intc sharp spur-like nrolections by tere
miacution of soverul ranges of apertures and ridges,.

Lpuriures open directly; ellintical in cutline; those
near margin slightly larger and more ceirculsr then those in
contral portion of braoaeiny lanzgtih Trom 0.17 to OL.20 mue;

averege width 0,14 mm.; seven to 10 occur in 3 mm. longi-
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tudinally; seperated lonsitudinelly by less than lensth of
aperturs, being closeyr together during formation of new
rangee; separatod transversely by less th-n width of sper-
turs. Teristomes prominent, narmw, Iunaria inconsnicusus,
Apertures in ope ronge tecome cliernstely separated troinge
versely, thus zrcilucing tro pew rengss. “even to 12 ruingss
oceur trensversely.

P1dges batween ronges low, broad; new ridoes arisce bee
tween new rungcec; conneonly tervinste in spur-lide prolecw
tions =t braonch mergineg; eversge ddctince batwesn rifdoezs
Q.27 i,

ergin nenporifercusz, emooth, norrow; sangulery in ¢roazs
gectien; strongest Aeveloprent in anle of btifurcation.

fenarks: Cystelicetva apleulata, 1z distinsuished from

Lo glternats, sp. nov. by presence of strafzhter, relatively

nsrrover brardtes, by sharper sour~like projectionz on
rzrgins, wnl by lowsr peristones; from J. gracilisa, sp. nov,
by more frequznt dranchinz.

leestions &2l Yorizong,-~--«loc. £23. top zone; lLoec. 31,
Tall shsle.

Systolictys lyrifics, SDe ROV
Tlate IV, ¥lus. £, 6, €7,

woarium of lichotomizing branches; distunce betwsgen
pifurcaticsns viries from % to 1S ms,.

Zranches flat; curvel after bifurextion, then straizhten
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end become approximately parallel; width from I to I rm.;
everage thickness Q.80 rmu.

perturcs open direetly; oirsulur to elliptiozl in
outline; those nosr margin lsrger snd more circular than
theaes in eentral portion of branchy from 0.14 to 0,05 mm.
in length; #idih frem 0014 o 0,19 pm,.; seven occur in 3 mn.
longitudlinally; seperated lon-itudinally by more than length
of aparture; separatzad traasversely by less thun width of
aperturs., reristomes narrow, prominent. Lunaria prolected
verward from peristom=a,. ipertures in one range becone
elternztely separated transversely, thus profuecing two new
ranzes. <aven to ll ruanges cceur transversely.

Silges botween rungzes straight to sinuous, prozinsnt,
sharply rounded; occuny the entire space belwean rnges;
aerise betwesn nox ranses of apertures and sre si uvous when
first formeld; do not terxinate at margins dubt becons obso=-
letz between the firat anl second marginel ronges; distasnce
between ridges from C.20 to 0.28 rm,.

Yargin nonporifsrous, rounded, narrcw; edges ¢f branch
smooth or wavy or sub-serroate,

Femarks: Cystolletva lvrifics, sp. nov. is Alstinguished
frem £. obliqua, sp. nov. by the forked method of branching,

by the termination of ridzes dbefore they reach nonporiferous
nargin, =nd by absenca of oblique ranses of aperturesa: from

C. grecilic, &p. nov, by curved instesd of nearly straight
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branches, by strongsr peristomes snd lunaria,
locelitiss and Dorigons,--«~=<loc. 9, zZone 13 Loc. 17,

shals zcne; Loc. 23, zones 6 and top; loo. 439.

Cenus Taenjorora Nicholsaon

For generic descrintion sce paze 1l68.

Teenliopora marpinata, sp. nNove
rlate IV, Figs. 7, 7',

Zoariun of dichotomizing branches; distance between bi-
furcations unknown,

Dranches almost straight; average width 2.5 rmm.; median
portion ccoupisd by prominent keel. KEoels on new bBranches
originate just bafore bifurcetion, and represent one ¢f on-
larged ridses which occur between raunges of spsrtures; keel
of clder branch graduaslly diminishes in size efter Jdevelone
nant% of ne¥ branches,

Lpertures open Adireetly near keel, obliquoly near
marzins; elliptical in outline; varies from 0.14 to 0.20 mm.
width from 0.07 to 0.14 mm.; marginal ones larger; ten cccur
in 3 mm. longitudinally; threc to six rangees cocur transe
versely on erch side of keel; spnoss between rungss near
center sometimes occusied by slightly elevatel ridges. Trunge
versa geries cf spertures separated by shallow troughs or
grooves, rost consplcuocus between bifurcations; extending
from murgin inward, and msko upproximately an angle of 80

dezrees with mediocn keel, Peristomes most conspicuous on
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largins nonporifercus, broad, flat; thin in eross-sec~-
tion; outer edzes sharply rounded,

Remarks: Taenloncra narginata is distinguished from

T. altidorssats, sp. nov, by much higher keel; from I. exigua
Mischelson {not Hall) by having & droad nonporiferous margin:
from T. exirua Wicholson desceribed cnd figured by Hallla, by
nethod of branching snd meode of origin und terminatiocn of
medlan keel.
Locality ani Ecrizon.==-==loc, %, zone 1l,
Taeniopors altildorsata, sp. nov,

Plate IV, Figz, 8, 8%,

Zoarium unknowne.

Eranches with low medizn keeli rhomdie in e¢ross seoction
width veries from 1l te 2.4 mn.; dlstance betwoen points of
branchinzg, &nd type of branchin:: unknown. [

.perturses smell, sub-circular; dismeter from 0.12 fo ]
0.20 mr.; zrmall pesr central portion of branch, becomlng |
larger neur margins; situated on elevateld transverse ridges;
arrznged wlso in longsitudinal renges; space between longle
tudinal ranges often oocuplied by low ridges; sometimes by de-
pressions; deep grooves occur betwesn transverse rows,

terminate &t nonporiferous marging nins upertures ocour in

10. 7. Hzll end 7, Zlmpeon, Fuleonteolo~y of lNew York, Vol,VI,
Pe 263, Pl. LXII, Plgs, 15-% 157 ) e
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¢ mme longitudinally; twelva in 3 wmm. transversely; three
to four rangss of sperturss ocour on esch side of medisn
kesl., Teristomes promineant; ring-~like; on marginal epsre
tures often hiher on side opposite Irom nmergin. Lunsris
unknoxn,

Largin nonporiforous, broad, thin; sharply rounded on
outer edyes,

Temarks: Taeniorera altidorrata 18 distin-uished fronm

T. parginata, sp.nove by having a much lower medien kesl,

Locsllity «nd Horliion,ww~=-loc. 14, middle zone,

Genus Seanlarivora Hall

For generic desoription sse page 17,
Sealsyipers serrata, £p. ROV,
Pl&t@ ?. Figs. l. 3' 3’ 3’.

Zoarium unknown.

Branches trisngular in cross sestion; strai:ht to slightly
curved; distance between peoints of brunohling unknown; width
of face gpproximately 3 mn.; &ll faces sub-equal in widthg
crossed by moderately deer grooves at right angles to main
axis of braneh, &nd by prominent, streight ridges, sepurated
from 1.3 t0 1.4 mm, Didges on sides of branches slternate in
position, producing serrated edges on branches.

Lpesrtures clrcular in cutline; averacs diameter 0,27 mm.}
irregularly sxranged; situated in grooves end extending to top

of ridgas =ni %o edges of branches, Teristomes and lunsria
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atsent. louths of zooecim terminate at leval of dbranel sure
faca.

Yargins on branchaes absent.

temarks: This epecies differs from others by Sealarinora

founi in this fauna by 1ts srall size end serrate margins;
froz . geparate Ulriech by presence of largasr apertures and
sorrate margins; from Z. sesleriformis Hell by less concave

Lie
faces and lerger and wore numarous apertures; from . Bubw
concava iall by wider faces, less numerous ridges and larger
apertures.
location snd lHorlzon.==ew-=loc, 35,
Sealerivora gemiennulata, sp. nov,

Plate V, Flgs. 4, 4'.

Zoarium unkncwn,

Hrancies triengulsr in erces secotion; struzight to
slicihtly curved; distance betweon points of branching unknown;
width of narrovwer faece 5 mm.; of broader face 7 mm.; fscss of
branch consave; ocrossed by prominent straizght or curved
ridges, comronly at right ungles to exls of branch; distance
between riilges unknown.

Lpertures circular in outline; open directly or slizhtly
obliqguely; average diumoter 0.20 mm.; arrenged 4in irregular

intersectins linear series. PFPeristomes low, slightly ele-

vated toward distal end of branch; on come epert.res peristonmes

incomplete toward the proximal end, wnd relstively much ele-
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vated toward distal end,

Margin nonporiferous, exteniing esntrally as shallow
grooves or mooulae, thus defining neur margins raised
¢ellulifarous arsas or monticules,

Hemarks: This spscles is distingulshed from other

spscies of Scealerivwora found in this fauna by wider branches,

aul incomplete peristomes on some of tha apertures,

Locullty &and Yeorizon.e=---loc. 9, zone 1,

Sealsriporn supsrconcava, sp. nNov,
Tlate Vv, Figs. 5, &', 6.

Zoarium unknown,

Branches ¢triansular in oross peetion; straight to
8lizhtly curved; distance betwsen points of branching unknowng
width of nairower face sprroximately 4 mm.; of broader face
approximately 6 rmm.; fuoces deeply concave; erossed by
strulght or elightly curved, conspicuocus ridges. “idges
from 4 to 6 mm, epart; almost at right snzles to aexis of
branchi colincilde in pesition on the three sidas so that
thinnest portion ¢f branch occurs almost midway between
ridzes,.

spertures open direetly; circular in outline; eaversze
diemater 0.20 rm.} spaces betiesn apertures usually lsass than
diameter of eperture} irrecularly errenged. Teristomes und
lunaria absent, possidbly dus to worn condition of specinens,

Largin nonporifercus; projected stowsard ocnter of facesn
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ridway between ridces &z maculae; otherwiss nurrow; orests
of ridzes &lso nonporiferous,

Rermarks: The absence of ~eristores, position of maculse
midway between ridges and relative large size of branches
distinsuish this speoies from others of fenlerinors found in

this faunsa,
locelity and “orizon,e~=---loec. 9, zone l.
Soslerivora girusta, =». nov,

Plate VI, Pigs. 1, 2, 2%,

—ocariun unimown,

Cranches trianguler in oross section; straight to slightly
curved; edzges sinucums; distance between points of branching
unknouwn; width of branchss approximately 3 mm.; faces of
branch sub-egual in width; flet or concava; crossed by straizht
to slizhtly curveld promincnt ridzes vhich are at right angles
to exis of branch, "123es arrangsd irregulerly; distance be-
treen ridges unknown.

tpertures cireculsr in cutlins; open ddrectly; dlanctsr
CeZ3 mm.; erranzged {n e linear intersecting serles; eleven
cecur in 3 mm. along any series; spaces batween apertures
usually less than dlameter of aperture, occuslionslly occupnled
by shallow circuler pits, Heristomes low, outer cide gently
slopin: away from aperture. lLunaria unknown.

varzgin nonporiferous, &t intervoals from £ to 2.8 nn,

extends a short distance inwvard from margin as muculee, thus



435,

egrcuping marginal epertures into clusters ¢f monticules;
epertures sbsoent on orests of transverse ridges,

Lenuarka: The rize of the brench and epertures, the
irregulsr arrangerent of ridges, «nd vneven width of none
porifercus margin Alstirsuish thies specice from others of

Jeslisvivers found in this founc,

leeality znd Uorizon,~--w«los, 9, zone l,

Genus Phractopora fiall

For generice description see page 17.
Phractovora irresulata, sp. nov.

Flate VI, Plgs., &, ¢, 4'.

Zosriurn en elongate, irregular expansion; unequally
triansulsr in eross see¢tion; traversed at irregular inter-
vals by prominent tronsverse ridges; width of largeast face
from 4 to 9 mm. & broad expunsion occurs at distzal erd of
zoaria.

Apertures open directly: circular in outline; aversca
diametsr 0,20 mm.; arrangsd in irreguler, dlisgonally inter-
secting linear series; separatcd by approximately diemeter of
aperture. Jpacces hetween epartures slightly depressed, occa-
sionally pitted. Teristomes low snd broad, Lunurie unknown,
probably aboent,

Yargin nonporifercus, narrcw; directed inward towsrd
center of faoe at intervals from ¥ to 10 mm., thus pr-lueing

raculee; maculee occasionally occcur in central portion of ex-
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pansions. Crests of ridges nonnoriferous,

‘emarks: hm:etonora irrecsulsts, gp. nov, 4differs from

other spocles of Phraectopors in the Traverse fzuna in its

more regular and thinner zosria, and by its bdbroai, flat
palmate expansion,
locallity end lorizon,=e-w=loc, 47,
Ihraetepors invelventis, sp. nov,
Flate VI, Figs. 5, 6.
Ylate VII, Figs, 1, 2, 3.

Zoarium an irregulsr inerustin: expansion, which glves
rise to frec irregular branches., Surface erossed by straight
or curved, occasionally bifurcating ridges; grestest width
of exransicns 10 rm,., usually marrower; ocups formed by ridges
sometimes shallow and flat, sometines dsep and sharply curved,

Type of, and diztance between branching unknown,

sipertures open directly; circular in outline; averasge
diemater 0.22 mm.} usually separated by less than, but
occasionally by spaces more than diameter of gpertures;
srrenged in irregular linesar series; not surrounded by
reristomes; .nterspaces somstimes sligitly hicher thean epere
tures.

Larzgin nonporiferous; occasionully directed inward toward

center of ocup as shallow trouzhs or maoulse., Crests of ridges

ponporifexrcus,

Remeriks: The broken segments of the specimens which show
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&n incrustins hedbit ars perforated parsllel to their long
8x18 by a snmall tuduler ocuvity. The zooecls surrouniing
this cavity are unilaminata, bacoming dbifoliate only nenr the
ridges. These segments have broken triencular edzses which
srobubly represent tha bases of free branehes, The exszoet
zoarial pottern sannot be gscertained from the fragmentary
spocimsns,

Ihraetorora involventie, sp. nov. is the only epecles of

hraetonora found 4n the Michigan Traverse that 4a incerusting.

Iccelity und florizon,~e~--loce, 9, zone 1,
Thregtorora lscuncea, 8p. NOV.

Tlate VII, Vigs. ¢, B,

~oarium en irregulsr expension; rcuzhly triangular in
crosa-gacticn; corossed by prominent curvel riizes; approxi-
mately parsllel to ench cother; from 2.5 to 6 mu. epart.
Jpuaces bhetween ridges c¢ellulifcrous, concave; eup-like, Tldpasa
sametimes bifurcate end anastomose to rroduce smaell, irregu-
larly distributed eslliuvliferous areas,

Type of brancking unknown,

spertures open 4directly; circular in cutline; everagze
diereter .20 mm.; irregulerly arrenged; spproximately one
diemeter apsrt. Peristomes low, thin. lunuris unknown,

'argin of expuncion u¢nd erests of rilger nonnorifecrous;
oceasicnally marginel nenrvorifercus area projectel towurd

conter of cups to form muaculse,
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Hemarks: Phractenoras lsc¢uncsa 4s distinguished from

other species of I'hrectonora found in the Traverse by the

tyoe of curved ridges and by its irregularly trisnzular pro-
file in cross ssetion.
localities snd tlorizong.~~---log, 47; loc, 49,

Phrectonora slveatn, sp. nov,

Plete VII, PFigs., 8, 7, B.

Joarium en irregulay expanaion; traversed by two sets of
ridges., Cne set prrominent, curved, asprroximately parallel;
2 to 8 nm. eapart; crossed trensverszaly by o gzaond =zet of
lower rilges, spproximately 10 sm, apart. Ths deprossed
area between two sets of ridces more elongste on the thinner
portions of zoaria then on thicker sud more massive porticns,

Ersnches unknown: ends of exrpunsion that heve deen broken
off are roughly trisnsular in outline,

ipertures copen directly; circular in outline; average
dizmstaer 0.20 rm, approxzimately one dlamelter spart; Lirregularly
errangzd. TPeristomes low, thin. Lunaris unknown,

rargin end erests cof ridges nonporifercus. taculas rare,
occasicnally present as elonzcte shallow grocves ncur center
of Cups.

Temaerks: This speeclesz is reedily diestinguished fronm

others of T“hractozera found in this fuuns by the shope and

location of the cups and thelir bounding ridzes,

loczlity end Morizon,~==«=loc, 47,
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Cenus Ptilodlietyn lonzdele

For genoric description see page 19,
Ttileodtctya suhfalests, sp. nov.
Plate VIII, Figs. 1, 2, &

Zeariunm unknown. I'rond faleiform; cylindrical at proxi-
mal eni; repidly exranding ani flattening towerd distal end;
approximately 9 rm. 4in width and 1 mm, 1n thickness at a
distance 10 mm,. from basse; one edre of frond elmost stralcht;
opprosite stronzly ocurved; basal portion pointed and epperently
articuleted in & sccket of basal expansion or of ancther
gezment,

Apertures in distal pert of fronl rhombeidsl to pelyzonal
to sub=-circulsr in outline; arranged in obliguely intersecting
curved linear series; averszs iiomatsr 0,20 rm.j 15 oeccur in
2 rm. Rlong any series. In proxirzl yeglon anerturss ellip-
tical 4in cutline; everaze length Q.17 mm.) svernse wiidth
Cefl mm.; separsteld lonzitudinully by less than length of
- eperture; sepcratad trsnaverssly by nore than, or less than
width ¢f erverture. ISpertures cradunlly incresse in size ani
chanze in shspe from rroximnl te 4istsl region. iidres be-
treen apertures ococupied by one or two rows of slightly
elevatel rodes; nodes stronper in 4distal thoan in proximel
rortion,

Tdges of frond round to subanguler; cocunied by aper=-
tures.

Remarks: This is the only species of Ftilodictya found
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in tho Traversa fauna.
Loculities ernd Horigong,-=-~-sloe, 25, top zom; loc., 31,

Bell shale,

GCenus Intrevoraz Hall

For generio dasoription see page 20.
Intrevora acanthorors, &p. nov,
Plate VIII, Flgs. 4, 5, 5', 6.

Zoariun of dichotonizing branches; distance between bi-

furcutions unknown.
Dranches flat; sometimes slightly twisted; thickness
from 0,5 to 0.7 mm.; width from 2.4 to 4 e 3 sseondary

branches same width as prinmary ones.

0.23 mm.; averagne width 0,14 rus.; aeveﬁ oocour in 3 mnm. longi-
tudinally; arranced in poorly defined intersacting lineur
series; generaslly isclated by angular mescpores which are
elonzate parsllel to morgin of branch. DTeristomes low, thin;
bearinz one or more small nodes, similar in structure to
asanthoporas. lLunsria unknown,

l'argin nonporifarous; eharp in eross-~seation; occupied
by rescpores but not by apertures,

lemarks: This specles Aiffers from I. orebriporsa, sp. nov,.

by heving o remose zoaria.

Locality and Horizon.-~~--=Lpo, 31, Dell shale,
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Tntravom evehrirora, s8p. ROV,

Tlate VITI, Fics. 6, 7.

Zoarium & apreading expansion, average thickness
0,55 mm,

Branching unknovn,

Apertures sub-girculsr to subeanguler in outline; open
1irectly; averags dismeter 0.20 mnm,} arrsngnd in interscct-
inz linser series; walls in acontset occasionelly, usually
separated by one té three ensulsy or sub-ovsl mesopores.
%alls of spertures and mesopores thick, granular; upper edgo
uneven in heizht, sharply earinated in pluces., ‘cunthopores
wanting,

Vargin unknown, due tc troken ceondition of expension,

Temarks: This species is easily distinzuisiwd from

Intrspora eesnthorora, sh. nov. by imaensely thicker wells

of apertures and mescpores, by mnore muassive woria, snl by
absonce of elongete mesopores.

Locality «nd Horizone==—==«]l0C. 49.
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C H A RT

SPECIZES

LOCATIONS

8 zone 1

8 zone 2

9 zone 1
10 zone 3

e —

31 Bell sghale
38 Bell shale

49

Cystodictya attenuata, sp. nov,

K| 29 zone 6

obliqua, sp. nov.

®[%[| 14 middle
»|x{ 17 shale

WM
]
M
ol

variopora, sp. nov.

)

alternata, sp. nov.

minuta, sp. nov.

MM H] 20 top

]

ramifera, sp. nov.

bifidiplicata;, sp. nov.

diversa, sp. nov.

gracilia, sp. nov.

megalopora, sSp. nhov.

apiculata, sp. nov.

lyrifica, sp. nov.

Intrapora acanthopora, sp. nov.

cerebripora, sp. nov,

Phractopora irregulata, sp. nov.

involventia, sp. nov.

lacunosa, sSp. nov,

alveata, sp. nov.

Ptilodictya subfalcata, sp. nov.

Sealaripora serrata, sp. DOV,

Lo

semiannulata, sp. nov.

superconcava, sp. nov,

™

sinuata, sp. nov.

Taeniopora marginata, sp..nov.

altidorsata, sp. nov.
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LI3T OF LOCATIONS

1Locationa

8.

9.

0.

4.

17.

29,

S5l,

30

48,

47

49.

Gravel ¥Yoint, lLake !'ichigun shore oche end cna~half
miles .‘est of Charleveix, seses. 28 and 25, T. 34 .,
Re B8 W

wuarry of the Charlevoix ook Froducts Co., %}
Se0. 28, T. 34 Ne, Re 8 4,

Charlevolx City cuarry, now used &8s & dump ground,
Irmediately south of the eenter of T-7, road, on
the ¥W. line orf Sae, 23, T. 34 N., R. B W,

suarry of the I'etosksy iortland Cement Co.

antrinm Lime Co. guarry, 55. ' Seo. 1, T. 34 ¥,,

Te 8 R,

Abandoned guarry on shore of Zlack lake, near the
State Park

Jnarry of the Michigan limestone and Chomieal Co. at
Caloite, near Togers Clty, lichizan

Exposure at Fertridze Ioint

L8erry at hockport, Vichigen

Shele bank ¢on the south sides of Thunder Bay “iver
one~-half mile eest of the Three (Four) ’>'ile Dan
Shele bank con the south =ide of the Thunder Ray
Eiver at the Seven !Mile Dem

Abandoned quarry of & cement oconpany near 'l Cajon

Leach
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STRATIGRAPHIC CONCLUSIONS

The strata composing the stases of the Michigan Trav-
erse Group cannot be corrsletad with deposzits in other
provinces from evidanca furnished by the Cystodiostyonacea;
nor can the strata on the esst =ide be correlatod with
those on the west side of the Southern Teninsula of liehigun
on the evidence furnished by these Bryozoa. Aibsence of
correlation in the lstter ecers osn be explained by several
d1fferent fesctors: by insufficient numbers of Dryozoa;
by the long vertical runpges cof soveral of the speciss
studied; or by the fuet that many specles which are common
on ono t£ide of the peninsula are not known from the opposite
side,

The cystodictyonacid bryozoa ¢olleeted from the Treverse
Group constitute a new fauna which cunnot be eocmpared with
similar bryozoa faunas from other regiona. The bryozoa of
the Traverse are allied more closely to the Hamilton forms
of New York than to eny other known faunz. The similerities
of the Hamilton end Traverse bryozoe are of generic value,
there being no speciea in ocormuon to these two groups of
rocks.

The absence of specles of the Traverss fuouna in regions

outside of tichigan other than poscibly Ohio, seenm to sub-
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stantiate Ponl'sll suzsastion that:

"The Traverse faunas have no close relatives
in strate havin: kanown southern connections,., The
Traverse atages are furthermore paleontoloziczlly
isclated from even the ¥14dle Devenizn foreations
vhich were deposited in the sunme general region,
¥hiel in tre case of the Ilamilton beds overlap the
former. “recise information bearing on MNiddle
Tevoniun remalins found in tha “retic end ths northe
ern Canadian Trovineces i3 leckiny and speeific
lists ers far from complete, "he ganeric tyres
&re, however, sufficiently well known to indicate
the oconneotion of the Traverse forns with & northern
orizgin,."

Cystodictya attenuata, sp. nov., C. ohliqua, sp. nov,,

end C. lyrifica, &p. nov., occur in the "blue shale® of
Locations 9, 14, 17 wnd zones 6 and "top” of Locution 49,
NHowever, nons of these beds are correlated upon evidence
offered by these epecises., Iather, the writer belleves, that
these were recurrent specles, which invaded the Traverse
3asin whensver conditiona faveruble for their existence proe

vallel. neisalg

noted this phenomena in his study of the
Fenestellidae of the Traverse Group, This conclusion is

strengthened by thoe faet that Cystciietyu elternata, sp. nov.,

C. gniculata, sp., nov., and Ptilodietys subfaleats, ap. nov.

AP ——

do have long vertioal ranges, ocourring in the Fall cshale at

11, Z. R. Pohl, The 1'144)e Devonian Traverse Croup of "ocks
in iiechiran, Proceedings united Otates Llutionald
uBeWil., vol. 78, 2Tt. 17, pp. 33-34, 1929.

12, G. F. Delss, lesori~tion endl .tratisrenhic Corrslation of
the Fenestellidas [rom Lhe levonian of | Loniran,
Contributfons from Luseum of raieontololy, unlversity
of Miechigan, Veol. III, llo. 13, p. 270, 1932,




Locations Z1 anl 28 and &t the top of Lescation 29,

flot many spacies of Cystodictyonacea were ccllected
from the Zell shale in the tuwo loculities in which this
shale oecurs, & faoct which probably explalns the absence
cf’ the zame species in these two lonalities.

The evidenes furnished by the study of these “ryozoa
when used with that afforded hy other fosslils from the
Traverse Group may aid in solvin~y the ultinate problenms of

straticraphy of theege rocks.
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EXPLANATION OF PLATE I

page
Fig. 1. Cystodictya attenuata, BDP. NOV.eevesssssessssces 21

Portion of branch showing prominent, thin
ridges; size and disposition of apertures;
and narrow, sinuous, nonporiferous margin.
Magnified 6 diameters.

Location 9, zonas 1l.

Fig. 1'. Cystodictya attenuata, sp. nov.

Cross section of specimen shown in fig. 1,
showing profile of branch. Magnirfied 6
diameters,’

Location 9, 20ne 1,

Fig. 2. Cystodictya attenuata, sp. nov.

Portion of branch immediately below a point
of bifurcation, showing mode of formation of
new ridgzes and ranges; and the distant spacing
of apertures. 3agnified 8 diameters.

location 9, zone 1l.

Fig. 3. Cystodictya obligua, 8D, NOV.iesiseessssccessncee 23

Portion of dbranch showing strong, obligue
ridges; well developed peristomes; and
relatively narrow nonporiferous margin. lag-
nified 6 diameters.

Location 9, zone 1l.
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Figl at, C;QStOdictyii Oblicjﬂlﬂ, BDe NOVasceovssosvscnassonsees <

Cross esction of specimen shown in fig. 3,
showing profile of breach, Nagnifisd 6
dianveters.

Location 9, zone 1,

Flg. 4. Cystoldictys obliqus, sp. nov.
Tortion of broad branch, showing dellcate

ridges; peristomes; and depressed nodose non-

poriferous margin. MNagniflied 6 dismeters,

location 9, zone 1.

Fig. 5. (Cystodictys obliqua, sp. nov.
Portion of branch aboves & vifurcation, show-

ing low ridges &nd swoolh margirs. Teognified ©

dismcters.

Locution 9, zone 1.

Fig. 8. Cyctodiclys veriopors, SDe NOV.ivssacovesrersons 24

Torticr. of frond showing altcrnate me thed

of branchin:s. lNaguified £ dlameters.

Loceticn 29, top zone.

Flg. 7. CLystedictya wvariopors, sp. nov.

Cmall portion of cspeccimen shown in fig. ©,
showing large epertures near base of secondary
branches,'small oncs in central pertion of
branch; end sub-angular edge ¢f nomporiferous
margin. 'Magnified 6 diameters,

Location 29, top zone.



80
Pig. 7', Cystolictya 7aTiOopOrsz, SO NOVe.essesccocensssse o4

cross section o upper part of specimen
shorm in fig. 7, showing rzlative breadth
and dapth of branches. lagnified 6 diameters.

Location 23, top =zone.
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EXPLLNATION OF PLATE II

page
Fig. 1. Cystodictya slternata, sp. NOVeseesseoacssnnees 25

A small fragment showing alternate branch-
ing; strong peristomes and lunaria; and
rounded nonporiferous nmargins. Liagnified 6
dianmeters.

Location 29, top zone.

Flg. 1'. Cystodietya alternata, sp. nov.

Cross section of specimen shown in Tig. 1,
showing profile of branch. lagnified 6
diameters.
Location 29, top zone.
Fig. 2. Cystodictya alternata, sp. nov.

Porticn of a frond showing dlstance be-
tween branching. lagnified 2 diameters.
Location 29, top zonsa.

Fig. 3. Cystodictya slternata, sp. nov,.

Portion of a frond showing more clossly
spaced branches then in fig. 2. Magnified
2 diemeters.

lLocation 29, top zone.

Fic. 4. Cystodictya alternata, sp. nov.

Portion of branch showing sub-circular



Fig. 5.

Fig. 5.

Fig. 6.

Fig. 7.

page
apertures and the mode of formation of

new ranges &nd ridges. lagnified 6 dlameters.
Location 29, top zone.

CYStOdict}’a minutﬂ, SPe IOV, 0esoracsvecsnscncsone 26

Portion of a zoarium showing base; and
nethod of branching. NMagnified 6 dismeters.
Locatiorn 29, top zone.

Cystedictya rinuta, sp. nov.

Cross section of specimen shown in
r'ig. 5, showing profile. NMagnified 6
diameters,

Location 29, top zone.

Cystodictva minuta, sp. nov.

Portion of specimen shown in {ig. 5, show-
inz ellipticel, minute, apertures; low peri-
stomes; and moderate ridges. lognified 14
diameters.

Location 29, top 2zone,

Cysteodictya ramifera, 8Pe NOVisecscsonecencsscss &8

Portion of specimen shewn in fig. 9,
gshowing emall luneria; low ridges; and
bread, rounded nonporiferous margin. Mag-
nified 14 diameters.

Location 49, top zone.



Fig. 8.

Fig. 8°*,

Fig. 9.

gystcdictm r&fnifera, EDe DNOVasnvsossnccssnnasans

Portion of specimen shown 4{n fig. 9,
showing elliptical apertures in central por-
tion of branches and suh-circular ones near
Junction cf secondary branches. MNaeguified
6 diameters.

Location 49, zone 1,

Cystodictyas ramifera, sp. nov.

Cross section of left brarch of specimen
shown in fig. 8, showing rounded edges of
branch. Magniried 6 diameters.

Location 49, zone 1.

Cystodictya ramifera, sp. nov.

Portion of zoarium showing method of for-
mation of primary znd cecondary branches.
Megnified 2 dlameters,

Location 49, zone 1l.

page
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Fig. 1.

Flg. 1'.

Flg. 2,

Fig. Se

EXPLANATION OF PLATE III

Rage
Cystodictya bifidiplioata, BPs IIOVasvasaacennrnee 29

Portion of braneh showing bifurcation;
coarse bifurcating ridges; broad, rounded
nonporlferous margins with several large
rounded projections which bear sgpertures,
Magnified 6 diameters.

Iocation 22, zone 8.

Cystodicﬁzg bifidiplicata, sp. nov.

Cross sasction of niddle part of epeci-
men shown in fig. 1, showing profile. Mag-
nified ¢ dlameters.

Location 29, zone 8,

Cystodiastyn bifidipliceta, sp. nov,

Portion of zoarium showing type of
branches and dlstance between bifurcation
of new branches, MNMagniflied £ diameters,

Location 29, zone 6.

Cywatodiotye diversa, SDe NOVesicsesvancsrescssns 30

Fortion of zoaryium showing branches
expending distally. ilagnified 2 diameters.

Location 49, zone l.



Fig. 4.

Fig. 4'.

Fig. 5.

Fig. S5'.

Pig. 6.

page
_(_)‘yjstodictlg_ diverﬂa, BPe NIOVessssssssssccsssnvsee 30

Portion of specimen shown in fig. 3,
showing wesk ridges; low peristomes; end
broad ncnporiferous margin. YNagrified 14
diameters.

Location 49, zone 1.

Cystodictya diversa, sp. nov.

Enlarged oross section of one branch of
specimen shown in fig. 3, showing profile.
Megnifled 6 dismeters.

Location 42, zone 1.

Cystodictys gracilis, 8D: NOVeeesacecosesssonons O
Portion of specimen shown in fig. 6,
showing lcw, rounded ridges; and occasional
apsrtures near edge of branch. Ilagnified

14 diameters.
Location 8, zone 1.

Cystodicetya gracilia, sp. nov.

Cross sectlon of specimen shown ian fig. 5,
showing sherp edges. lagnified 6 diameters.

Location 8, zocne l.
Cystodictya gzraeilia, sp. nov.

Fortion of branch showing position of nearly
stralght far-spaced branches. Magnified 2
diameters.

Location 8, zone 1,
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EXPLANATION OF PLATE IV

E&&’B
Fig. 1. Cystodictyn mesalonOrs, SL. NOVeesescessssecese B3

Portion of zoerium showing methcd of
branching. Magnified 2 diameters.
location 45,
Fig. 2. Cystodictya megalcpora, sp. nov.
Portion of specimen shown in fig. 1,
showing lerge oocecia. MNagnified 6
diameters.
locstion 43.
Flg. 2'. Cystodiolya megrloporsz, Spe. ROV,

Cross section ¢f specirien shown in

fig. £, showing profile. Magnifiled 6

diemeters.
Location 49.

Fig. 3. Cystodictya apiculata, Sp. NOV..evcssansccccese 34

Fortion of frond showing alternate

branchinz; and spur-like projections from

elge of branch., kasgnified &€ diameters.
location 29, top zone.

Fig. 4. Cystodictys spiculata, sp. nov.

Fortion of dbrauch showing low ridges

and delicetse peristomes. MNagnified 6



Fig. 4' [

Fig.

Fig.

Fig.

Fig.

5.

6.

diameters.
Location 29, top zone.

Cystodietya ﬁpiculata. 8De NOVessevsovrssssnson o4

Cross sectlon of gpecimen showsn in
fiz. 4, showirg rrofile. Yaznifici 6
dianeters.

Location 29, top zonse.

Cystodiocty2 lvrifica, SP. DNOVieeceesascscennson OB

Portion of zoarium showing forked type
cof bifurcation. Yamified 2 dismeters.
Losatiosn 17, shale zone.

Cysteodictya lyrifica, sp. nov.

Cne dranch of specimen shown in fig. 5,
gheowing type of ridges; and peristomes with
high lunaris, MNagnified 6 diometers.,

Locaticn 17, shale zone.

6'. Cystodictya lyrifica, =p. nov.

7

Croes section of specimen shown in
Tig. 6, showing profile. lagnified &
diereters,

Locatioa 17, shale zone.

Taenicpora marginata, BDe. NOVeiassssssssncassos O

Portion of zoarium showing sharp, strong
keels; wide nonporiferous margin; and odblique

grooves separating transverse ranges of aper-



Flg. 7',

Fig. 8.

Fig. 8%.

page
tfures. MNMagnified 6 diameters,

Location ¢, zone 1.

Taeniopora marginata, 8BPe¢ NOV,esscscvcascsessosae 7

Cross section of specimen shown in
fig. 7, showing thin margins and strong sharp
keels., Magnified 6 dlamseters.

Location 9, zone 1.

Taeniopora altidorsata, S8P. NOVescessssresessne 08

Portion of branch showing type of aper-
tures, and low keel. Llagnified 10 diameters.
location l4, nldd.e zone,

Taeniopora altidorsata, sp. nov,

Cross section of specimen shown in fig. 8,
showing rhombic profile and low rounded keels.

Location 14, middle zone.
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EXPLANATION OF PLATE V
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Filg. 1. Scalaripora serrata, Sp. NOV.eeccessecsscesccsns 39

View of two faces of branch showing
serrate edgs produced by alternate position
of ridzges, MNagnified 6 diareters,

location 35.

Fig. 2. Scalarinora serrata, &p. ncv.

Portion of specimen shown in [ig. 1, show=~
ing irregularity in size and errangement of
apertures., MNagnified 14 diasmeters.

Location 35,

Fig. 3. Scalaripora serrata, sp. nov,.

One face of spsecimen shewn in filg. 1, show-
ing curved brancn. NMNamified 6 dismsters.
Locaticn 35.

Fig. 3'. Sealaripora serrata, e£p. nov,

Crosa section of specimen shewn in fig. 3,
showing profile of branch and faces sub-squal
in width., MNagnified 6 diameters. |

location 35.

Fig. 4. Scaleripora semiannulata, Spe NOViececocssveces 40

One face of branch, showling maculae;

nonporiferous margin; and traasverse ridge,



Fig. 4'.

Fiz. 5.

page
Magnified 6 diameters,

Location 9, zcne 1l.

Secalaripora semiannulata, SP. NOViscsoesossrsne 40

Cross sesotion of specimen shown in fig. 4,
showing irregularity in profile of concave
faces. Magnified 6 diameters.

Location 9, zone 1.

Sealaripora superconcava, 8pPs NOVeessscescesess 441
One face of specimen shown in {ig. 6,

showing irrezular arrangement of apertures,

and maculae disposed midway detween ridges.

IFagnified 6 diameters,

Location 9, zone 1.

Fig. $'. Scalaripora superconcava, 8p. nov.

Fig- 6.

Cross section of spscimen shown in rig. 6,
showing unequally concave faces. Magnified
6 diameters.

Location 9, zone 1l.

Sealaripora sguperconcava, sp., nov,

View of two faces of branch, opposite in
position from faces shown in fig. 5, showing
position of ridges, and the deeply concave

faces. Magnified 6 diameters.

location 9, zone l.
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EXPLANATION OF PLATC VI

page
Fig. 1. Scaleripora sinuata, SPe NOTe..secevesassncesss 42

A concave face of branch showing non-
poriferous margin, maculase, and sinuous
edge of branch., Lagnified 6 diameters.

location 9, zone 1.

Filg. 2., Scalaripora sinuata, sp. nov.

A flat face of specimen shown in fig. 1,
shcwing irregular cutline of branch. Magnie
fied & diumeters.,

Location 9, zone 1.

Plg. 2'. Scalaripora sinuata, sp. nov,

Cross section of specimen shown in fig. 2,
showing flat and concave faces. iagnified 2
diameters.

Locaticn 3, zone l,

Fig. e Phrectopora 1I'regul&ta, BPe IIOVewossnosaencenses 45

Tortion of specimen shown in fig. 4,
showing arrangement of apertures; maculae
end nonporiferous margin. Magnified 14
diameters.

Location 47,
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Fig.

Fig.

Fig.

4,

S.

6.

Phractopora irregulata, Sp. NOVeceecsecscssoese
Portion of zoarium showing expansion of
frond and irregular distribution of ridges.
Magnified 2 dlameters,
Location 47,

Phractopora irrexulata, sp. nov.

Enlarged cross section of gpecimen shown
in fig. 4, showing unequal width of faces.
Yagnified 6 diameters.

Tocation 47.

Phractopora involventia, 8D. DOV.ieveasvosoccsae

Noninerusting branch showing curved,
irregular faces end ridges. Nagnified 6
diemeters,

Location 9, zone l.

Phractopora involventia, sp. nov.

The opposite side of specimen shown in
fiz. 5, showing united ridges, and concave
faces, MNagnified 6 diameters.

Location 9, zone 1,

8
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PLATE M



Filgz. 1.

Fig. 2,

Fig. Z.

Fig. 4.

EXPLANATION OF PLATZ VII

pece

FThractopora involventia, Spe NOViieveconcovrssss 44

Nonincrusiing branch showing flat faces
and united ridges. MNMagnified 6 disneters,
Location 9, zone 1.

Phractoprora involventia, sp. nov.

Portion of branch, showing unilaminate
zooecla surrounding a ceniral cavity and ridgses
composed cf two sets of zooveclia growing back
to bagk. lagnified 6 dleneters.

Location 9, zone 1.

Threetonora involventia, sp. nov.

Small portion of inerusting branch showing
differences in uprper (U) and lower (L) parts in
the disretser of central cavity. lMagnified 6
dismeters.,

Lecoation 9, zone l.

Phractopora lacunosa, S8Pe NOVe.c.essessconcscee 45

One side of branch, showing irregularly
curved ridzas ani nonporiferous margin. Mag-
nified 2 4iameters.

Location 47,



Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

a
Phractopora lacunoss, ED. NOVeeessssccscsccsccocs 4D

Opposite sldes of specimen shown in fig. 4,
showing irregular arrangement of faces. Nagnl-
fied 2 diemeters.

Location 47.

Phractopora £1veata, BD. NOViseccoscsssnscscases 46

A massive portion of zoarium, showing
curved, sub-parallel ridges joined by other
ridges. MNMagnified 2 diameters.

Phractopora alveata, sp. nov.

Portion of zoarium showing trough-like
celluliferous faces crossed by low transverse
ridges. In the specimen the longitudinal
ridges are actually higher then transverse
ones, although in fig. 7, the opposite condi-
tion appears to be the case. XKagnified 2
diemeters.

Location 47.

Phractopora alveata, sp. nov.

Portiocn of one face of specimen shown in
fig. 7, showing irreguler arrangement of aper-
tures; maculae in central portion of face; eand
nonporiferous margin., Magnified 4 diameters,

Location 47.

e
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EXPLANATION OF PLATE VIII

page
Fig' 1, Ptiloaiﬂtﬁ E\Ibfaleata, 8Pe¢ NOVevsssonssannseans 47

Specimen shown in fig. 2, showing change
in arranzement of apsrtures from proximal to
distal ends of frond. Negnified 6 diemeters.

Location 23, top zone.

Fig. 2. Ptilodiectya sudbfalesta, sp, nov.

Portion of zoarium showing sheape of nearly
complete frond. YNagnified 2 diamsters.,
Location 23, top zoma.

Fig. 3. Ptilodictya subfaleata, sp. nov.

Fragment from distal portion of frond,
showing variation in shape of apertures, and
nodes on walls of apertures., Magnified &
diameters.

Location 23, top zone.

Pig. 4. Intrapora @canthopora, 2D, NOVieesscsessccnness 48

Drawing of small portion of specimen
shown in fig. 5, showing elliptical apertures;
angular mesopores; and acenthopores on walls
of apertures. Nagnified 14 diameters.

Location 31, Bell shale.



age
Fig. 5. Intrapora £0anthopora, SD. NOV.ieecsccscoccsones Zs

Portion of branch showing type of branch-
ing. Masgnifled & dlameters.
location 31, Bell shale.

Fig. 5'. Intrapora acanthopora, sp. nov.

Crogs seetion of portion of specimen shown
in fig. 5, showing profile. Magnified 6
diameters.

Location 31, Bell shale.

Fig. 6. Intrapora acanthopora, sp. nov.

Thin section showing c¢ircular, hollow
acanthopores, and elliptical zooecia. Magni-
fied 20 diameters.

Location 31, Bell shale.

?18. 7. Intrepora crebripora, BPe NOVecsarnssnsascnssnoe 49

Portion of zoarium, showing eircular
apertures and angular mesopores, Magnified
€ diameters.
Location 49.
Fig. 8. Portion of specimen shown in fig. 7, showing
circular apertures, angular mesoperes, and
thick walls of apertures and mesopores. MNagni-

fied 12 diameters.
Location 49.
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