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Life or death in amber?
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Because I've studied Dominican Amber for 25
years, this article began as a simple request for me
to review a recent book: “Life in Amber” by George
O. Poinar, Jr., Stanford University Press. 350p 37

Y-

(.()l()l' dIl(.l 104 l)ld(,K dn(l WﬂlBe pﬂOEOb O maps.
Publication date: Sept. 25, 1992. Price: $55.00.
It was soon obvious that the volume and nature
of my comments precluded a simple review. My
paraphrased title is a minor semantic difference
with Dr. Poinar’s, although I doubt that he would
write of “Life in Egyptian Tombs”. Creatures pre-
served for 30 to 40 miiiion years shouid at ieast be
“Former Life in Amber”. So much for trivia.

The nature of amber

Amber is fossil resin from various plant sources.
When it actually becomes a fossil, versus copal
which is said to be recently deposited, is admittedly
a difficult point. Poinar spends 4 pages trying to

ﬂmhnonleh the two with a finite time frame

Qa0

Unfortuately, resins vary in plant source, time of
Avnnagiiwa +n tha cdmmncnnibhhana anaAdldiaaas A Lol
CApPUDULT W ullt auuuapuclc, cultuiuioIids vl Uulldl,
nature and depth of the sediments, and many other
factors. This variation occurs in hardness, refrac-
tiveindex anmf'r'or:avﬁv solubilitv. meltingnoint,

HIUCX, CLAN ARV ALY, SOIRVAYY, 1AL s PV,

etc. Poinar deflnes recently deposited resin.. from

whaon it hardang

a unntil Q4a A millhian caong
VYV11ITI11 1L 11ALUuC1LID.
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therefore excludes any fossils in resm from the
.l’uU(,efle ai‘lurlelbwcene as uemg amoer as snown
in his chart of Cenozoic amber depos1ts (Fig. 2).
Because of the variables above and the imprecise

dafinitione of amhar varcuie ranal
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misleading to attach a significant time scale to the
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terms, although they

...... Ithough they are sometimes useful It ig
confusmg when P01n ar (p. 4) states that h1s book

Y b fn hath cancia o A
treats “...amber from both resin and

same t1me pointing out that the word * copal” comes
from the Aztec “copalli”, meaning “resin”.
Insect inclusions are common in both copal and

amber. Certain more recently evolved groups may

ho 11gad acg indincatare to cuioonct that ana ninna of
UC USCU asS HMiGilailIs vW SUggesy that UI1IT pPiclcT UL

resin is older than another (e g., few hlgher Diptera
in the older Dominican amber). Poinar says (p. 8
that “Copals will contain contemporary (extant)

insects or occasionally extinct species (Hills, 1957).

Amber normallyv contains insect cpo:nna that are

AV TE vwvvJ LUIIvR112S 122500 CTUITUS viidvu aiT

now extmct The italicized (mme) words indicate

aw nah P2 AP VRPN RPN LIS P

L ..]A.
1IUW LI ull blltf UWISLLICLI0IL VL1 UlUlUgll,dl BI Uullub

The nature of the book

Amber haslongbeen considered valuable, beau-
tiful, and of great scientific importance. There is
currently a special resurgence of interest gener-
ated in part by this book, a recent article in
“Smithsonian” (Ross, 1993), Michael Crichton’s
(1990) “Jurassic Park”, with a Steven Spielberg
movie hit of the same title, coupled with the ready
availability of Dominican amber.

Because Poinar's book was known to be in
preparation for more than 10 years, amber lovers
eagerly awaited its publication. His goal (p. vii) was
to provide “a synthesis of the biological inclusions
in amber” and “by covering all life (ital. mine) in
amber (down to the generic level) it provides a
guide to those interested in identifying organisms
found in amber...” We were expecting a Bible (or at
least a New Testament).

Unfortunately the book falls far sh
goals! It is beautifully produced with 3

nhotos on 8 nlates of excentional fossils

PRAUUS Uil O pPiaulsS UL CAUTP LiVIIAL 10685115,

a niche on the bookshelves of both laymen and

shor
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scientist, but it falls short of satisfying either. To
the amateur it will be too technical and boring, with
the morass of taxonomic terms and scientific names.
To the scientist it has even more serious shortcom-
ings--insufficient attention to detail, too many gen-
eralizations, lack of documentation for many state-
ments, and the incomplete references section. It
provides a great service by consolidating informa-
tion and bibliographic citations, but disappoints by
the lack of thoroughness expected.

Part of the problem in working with fossils of
such diverse organismsis the expertise limitations.
Taxonomists of modern insects must narrow their
specialty down to a size that can be mastered in a
lifetime (often overestimated), but usually limited
to a Family or Genus, or possibly a small Order.
The complexity and limits are magnified many
times when considering the nature of fossil preser-
vation, the visibility of taxonomic characters, the
diversity of the organisms, and the availability of
comparative modern specimens.

Dr. Poinar is a nematologist by training and
expertise, but he has tried to become master of all
in amber. He has published on or described species
in as diverse groups as nematodes, mushrooms,
ticks, Zoraptera, Hemiptera, Ichneumonidae, frogs,
mites, snails, and Solpugida. Perhaps this is pos-
sible with the expertise of co-authors, but I know of
no taxonomist who would do this with the modern
fauna. His most pretentious paper (1991D) has to
be the description of the tree (Hymenaea protera),
thought to be responsible for Dominican amber, as
a new spcies. Two well-known paleobotanists
(Hueber & Langenheim) who have extensively stud-
ied the tree and fossil resins did not feel justified in
doing so.

In order to be more specific and document my
critique, I have itemized my comments in the fol-
lowing section. Itis then followed by a section with
additions to the bibliographic section.

- 1 Asvabh s e Vs Al Lo . OENNN 42— 1 NN T N
p-i AUIVUEeD allulieus uaulil 1rom ov,vvuv 1,0UVU D.U.
have been found...” This is an example, repeated
nnnnnn ke e P PR oy W . IR IS R

flc\,‘ucuuy where there is no documentation for the
source. It also falsely implies that no amber amu-

lets have been found since 1,800 B.C.

p.2 & 17. The first reference to amber production in the
Baltic (p.2, again without documentation) states
that a single factory produced between 225,000 and
500,000 tons per year, between 1875 and 1914 (39
years). My math (39 yrs. x 450,000,000 lbs. mini-
mum/yr.) provides a total of 17 550,000,000 lbs.

minimum during 39 years. On p.17 (still no cita-

LlUll} Ile bbal/eb bllab blllbe uue LOUUb
million Kllograms of amber has been retneved from

a owntind dirwing tha nmaat anménwer”? Mhia tatal
the ground during the past century.” This totals

1,100,000 lbs. in 100 years, versus 17,550,000,000

lhs. for a 39 vear pericd
108, Ior a o9 year pericqa.

awry, but no sources are cited to check.

~.over uau a

Ohbvigcusly somethineg is
Lobvicusly semeining 1s

p.4. A quote from Alexander Pope (1688-1744) is appro-
priately used: “Pretty in amber to observe the forms
of hairs, or straws, or dirt or grubs, or worms! The
things, we know, are neither rich nor rare, but
wonder how the devil they got there.” A great quote,
but it is not cited in the references.

p.12. All biologists are concerned about fake fossils, and
Poinar properly warns that “care should be taken to
avoid confusing a manmade substitute for the real
product.” What a perfect place to list the tests and
techniques on which he published in 1982 in Gems
& Minerals; a magazine now defunct and difficult
for the reader to acquire.

p-34. A full page map of amber-producing areas of the
Dominican Republic shows John Phillip’s town

Sousa, which should be Sosua.

p.37. Dates for the softer amber from Cotui and

. «
Bayaguana (Dom. Rep.) are given as “15-17 Ma

(mid-Miocene).” Although perhaps controversial, it
is significant that Schlee (1984:35, see appended
bibliography) published a date of 280 years for Cotui
“amber” (using Carbon 14 techniques), but not men-
tioned by Poinar.

p-39. The locality “Los Cruses” should be Las Cruces,
and “Pacificio” should be Pacifico.

p.46. “San Cristobal de las Cases” should be Casas.

p.63. In dealing with copal, he justifies exclusion from

the book “...because the inclusions are all (my ital.)
extant species " (refer to copal vs. amber defini-
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numbers assigned and preliminary identifications
made for pieces while still in dealers hands, in order
to track at least some of them. This Registry was
established at the Florida State Collection of
Arthropods in 1973 and now contains more than
15,000 numbers, including the Brodzinsky, Lopez-
Penha collection of 5,000 pieces now in the
Smithsonian. Although the Registry was described
in Patty Rice’s book (1980), and Dr. Poinar was
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aware of its existence and purpose, it is not men-
UGS I DN NN P PO NSy DT S A e e Ps P2y LS PN
l/lUllUu in nis DUUR--UTSPILC ne maily luUllblllbﬂblUllb

extracted from it and included in his Appendix B

p.84-85. Treating the fossil Nematoda (Poinar's spe-
cialty) he does not cite a 1935 paper by Taylor,
reviewing the fossil nematodes (see appended refer-
ences).

p.85. The presence of amber Bdelloid rotifers, which are
presentily parthenogenetic, are said to provide “evi-
dence of parthenogenetic continuity.” Could they
not have acquired the trait recently?

p.93 Although “an attempt was made to cite all of the
insect genera that have been described or reported
from amber...”, the references here appended sug-
gest that many were missed.
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(p 126) 1s a Pscoptera although labelled as ‘A
p,vllld (family Psyllidae) in Dominican amber”. 1
don’t know the groups well enough to be sure, but it
appears that the illustrations were reversed.

p.114. For “Cocherell” read Cockerell; for
read Hydrocorisidae.

“Hydrocorisae”

p-130-131. A new suborder of Coleoptera (“Adelphaga”)
was created by 3 times misspelling the Adephaga.

p.132. “The species Tetracha carolina Linnaeus occurs
today in the southern United States, West Indies, and
Central America. The only other (my ital.) described
tiger beetle from amber is Pogonostoma chalybaeum
Handlirsch.” We are not told if 7" carolina was found in

amber or whare hut if not whvy ig it avan mentionad?
amoer Or winere, ouv 11 noy, Wiy 1s iv even menucneaqa’

The words “today” and “other” imply that it is an amber

fogeil

adults of these beetles probably preyed on insects that
lived under the bark of the amber tree. The larvae, like
those of other tiger beetles, probably lived in burrows in
the soil or plant stems and preyed on passing inverte-

brates.”

In alater diseuscion of behavior he stateg “The

This is pure, unsupported speculation--the
primitive species may have had entirely different bioi-
ogy and behavior.

p-137. For “Whittmer’ read Wittmer.

p-139. For “Gresset” (also in bibliography) read Gressitt.

p-140. Discussing Coccinellidae he states “Because they

awve hanw Ino on acane:

L fond +L ~d
luubb nave vcocou IUUUIIIE o blll‘; al.llllub abbUblthu

with the Baltic amber forest, it is strange that none

hag bhaen degeribad fram amber”
Nias oeen Geslrivcedqd irom amoer.

dence for the above and their absence even suggests
that “must” is the wrone word

1s the wrong word,

MThawve ig ng avi
10ere is no evi-

p.147. Under Meloidae is mentioned a triungulin larva
from Dominican amber “still attached to the “neck”
region of a worker bee...” Since no amber Meloidae
are known, Rhipiphoridae are (Color photo pl. 6)
and aiso have triungulin iarvae with the same
habits, this specimen should have also been men-
tioned on p. 151 under the Rhipiphoridae. There is
certainly no evidence to label Fig. 136 as “Triungulin
(Arrow), a modified larva of a meloid beetle...”
without question or some mention of other possibili-
ties. Later on p. 247 the same identity question
should be mentioned in a discussion of the commen-
salism of this specimen.

p.164. For “Rhodendorf’ read Rodendorf.

p.181. “When describing Succinatherix, Stuckenberg
(l 974) nlaced it in a new family Athericidae which

pacec 1v in a ne amuiy Avnerncicae, waldth

he had erected earlier;” It is difficult to understand
how it could be new if it was erected earlier.

p.255. For “psocoptids” read psocopterans.
p-256-257. In a discussion of extinction, Poinar (p.256)

states that “For Dominican amber forms, which
were not subjected to any drastic climatic change,
competition may have been the major factor respon-
sible for extinction.” I find no citation or evidence
for this statement on climate.

p.279-288. Appendix A & B. The first of these lists the
fossil Arthropoda from Mexican amber to species.
The second does the same for Dominican amber,
except that classes, orders, and families only are
provided. No explanation or apology is given for not
listing the known species as was done for the Mexi-

DPracuimabley i+ wass 1d Lavae waanive

can ambar L. A
rresunaciy iv wouia nave u;quuvu

fail ailioer.

more work.

Bibliography

One of the great frustrations of any researcher
is locating all the published reports on a subject.
Poinar claims (p.5) that “The present work brings
together the scattered, varied, multilingual litera-
ture that is inaccessible to so many. In so doing, it
serves as a compendium on fossil life in all of the
world’s amber deposits.” As aresearcher on amber

I had accumulated (without thorough literature

searches) a fairlv extensive card and literature file

STQRIVIITS) &R 1Qi1iy TAUCIISLYV U Cai aiia uviavulT 11l

on the subject. Thoped that Poinar's goal had been
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achieved and most of my library searching was
over.

Although the statement above implies com-
pleteness, the section is headed “References cited”.
There is no explanation about what is excluded nor
why. One of the finest popular articles on amber,
with copious color plates, appeared in National
Geographics Magazine (Zahl, 1977), and the same
author published a more scholarly paper a year
later (Zahl, 1978). Neither is listed, although all of
Poinar’s articles in popular literature are (Nat.
Hist., Gems & Minerals, Pacific Horticulture). One
of hlS papers is in “IRCS Med. Sci.”, whatever that

is. He included unpublished theses (e.g., Legg,
W.M. 1942. Senior Thesis, Dept. Biol., Princeton
Univ.), but failed to cite a review of the fossil
nematodes by Taylor (1935) which is his specialty.
In fact, it is difficult to guess what governed his
choices.

Realizing his 30 pages of references do not
represent a bibliography, and one is not likely to be
produced soon, I have added supplemental refer-
ences below that I believe would be useful to the
reader (as they are to me) and which were omitted
by Poinar. I make no claims to completeness, but
the reader may want to insert a copy of these in his
book.

References

Reck, C. W, 1982 Authent

amber: conflict of interest. (Preprlnt) p.104-107
(IIC) Contr. to Washington Congress, 3-9 Sept.
1982: Science and technology in the service of con-
servation.

Beck, C. W. 1986. Spectroscopic investigations of am-
ber. Appl. Spect. Rev. 22:57-110.

Beck, C.W.. M. Gerving, and E. Wilbur. 1967. The
provenience of archaeological amber artifacts. An
annotated bibliography. Art & Archaeology Tech.
Abstr. 6(2,3):

Berger, W. 1952. Bernstein in Niederosterreich. Natur
und Technik 6(9):241-242.

on st o
OV. lviagia ue lUlula _y Ci lUl

. e
Dominicano. Geo Mundo, Sept. 1980:322-

Brouwer, S.B., P.A. 1980. Geologia de la region
bk o faren .\_."—.4.‘] An 1o Dannthliag Naminiacana
allluﬂlllvla Ulriciival uv i1ia L\aUPuUll\la iJsviiiiiivailia.
p.303-322; 18 f . In Field Guide, 9th Caribbean
Ceoslozieal Conference (Amico del Hoear) Santo
Geological Conference {Amigoc de! Hogar), Santo
Domingo.

Brown, C. O. 1966. Geology of central Dominican
Republic. p.11-84. In Hess, H. (ed.) Caribbean Geo-
logical Investigations. Geol. Soc. Amer.

Bryant, D. D. 1982. The “secret” of Mexican amber.

Gems & Minerals Nov.1982:90-92; 2 fig.; 1 map.

Buendia, V., & A. Trujilio. 1984. El ambar, alhaja y
amuleto. Mexico Desconocido, Feb. 1984, 87:38-41;
7 photos.

Carpenter, F.M. 1934. Fossil insects in Canadian am-
ber. Univ. Toronto Stud. Geol. Ser. 36:

Chalumeau, F. 1979. Sur le Succin d’'Hispaniola. Bull.
Soc. Ent. France 84:154-159.

Dahms, P. 1894. Mineralogische Untersuchunger uber
. thvlﬂ’nn Naturf Ges. Danzig N.F.

ven vajuril. anzig,

BRern cge.

—erns

8(3):97-114.

Demoulin, G. 1965. Contribution a la connaissance des
Ephemeropteres de ’ambre oligocene de 1a Baltique.

=

Ent. Meddelelser 34:143-153.

Donovan, Stephen. 1991. The diversity and signifi-
cance of the fossil fauna from the amber deposits of
the Dominican Republic. Jamaican Naturalist
1(1):16-18; 1 table.

Fielder, Mildred. 1976. What is this gem called amber.
Lapidary Jour. Aug. 1976:1244-1249; 4 fig.

Frondel, F. W. 1967. X-ray diffraction study of some
fossil and modern resins. Science 135:1411-1413.

Fuginaga, T., T. Takenaka, & T. Muroga 1974. The

Awioein o~ a arohannlasinal ambans Tonan

£4 L i cgtudia
vi lslll v \/llU nlbuncunusluun alivol 111 unyau auuuu;b

by infrared spectra. Jour. Chem. Soc. Japan 9:1653-

1857.
Gorman, James. 1982. The 40-million-year-old bug.
Discover 36-38, 40-45; 11 color photos.

Goro, Fritz. 1983. The 20 million year wasp. Images &
Ideas by Photomethods. 2:21; 2 color photos.

Grolie, R. 1983. Leucolejeunea antiqua n.sp., das erste
Lebermoos aus Dominikanischem Bernstein.
Stuttgarter Beitr. Naturk. B. 96:1-9.



Vol. 8, No. 1 - 2, March - June, 1994

141

Grolle, R. 1984. Cyrtolejeunea suzannensis spec. nov.,
wrnitnsmnc Prncila T ahcmmenns 30 Nareinmilranianka

- n,
ein weiteres fossils Lebermoos lll UUllllllll\nlllbbllVlll

Bernstein. Cryptogamie Bryol. Lichenol. 5:27-32.

Harney, Thomas. 1985. New World amber presents

olittering treasure of incect and nlant evolution
giittering treasure of 1nsect and piant evoiution.

Smithsonian Inst. Res. Rept. 45:1, 8; 2 photos

Helm, O. 1891. Mittheilungen uber Bernstein XV. Uber
den Succinit und die ihm verwandten fossiien Harze.
Schrift.d. Naturf. Ges. N.F. 7:189:203.

Hennig, W. 1964. Die Dipteren-Familie Sciadoceridae
im Balitischen (Diptera:Cyclorrhapha, Aschiza).
Stuttgart Beitr. Naturk. 127:1-10.

Hennig, W. 1966b. Dixidae aus dem Baltischen
Bernstein, mit Bemerkungen uber einige andere
fossile Arten aus der Gruppe Culicoidea (Diptera:
Nematocera). Stuttgart Beitr. Naturk. 154:1-24.

Hennig,W. 1966¢c. Einege Bemerkungen uber die Typen
dor von Grichal 1R892 ancoalblich ane dam Rarnctain

Ger ven =riede: i38T4& angead:lta aus Gem oernsielin

beschriebenen Insektenarten. Stuttgart Beitr.

Naturk. 162:1-7.

Hennig, W. 1966d. Spinnenparasiten der Familie
Ac rocenda im Baltischen Bernstein. Stuttgart
Beitr. Naturk. 165:1-21

Hennig, W. 1966e. Bombyliidae im Kopal und im
Baltischen Bernstein (Diptera: Brachycera).
Stuttgart Beitr. Naturk. 166:1-20.

Holland, G. P. 1951. Insects in Canadian amber. News-
letter Ent. Div. Canadian Dept. Agr.

Honeisen, Markus. 1984. Urgeschichtlicher
Bernsteinschmuck aus Suddeutschland und der
Schweiz. p.21-28, color pl. 10. In Bernstein-
Neuigkeiten. Stuttgarter Beitr. Naturk. (Serie C)
18:1-100.

Kelner-Pillault S, 1974, Etat d'evelution des Apides
de I'ambre balte. Ann. Soc. Ent. France (N.S.)
10(3):623-634

Klotz, O. J. 1892. Survey of amber locations. Ann. Rept.
Dept. Interior (1891) 13-1891, Pt. II.

Koch, C.L., & G.C. Berendt. 1854. Die un Bernstein
befindiichen Crustaceen, Myriapoden, Arachniden,
und Apteren der Vorwelt. 124p.; 17 pl. Nicolaischen
Buchhandiung, Berlin.

ainad olace windaw 6 the nagt iald M. P
bbaluvu g1aSS WillaOWwW U0 ul® pasu. rieid 1vius. i1v

Hist. Bull., July/Aug. 1981:14-17; 8 photos.

Kritsky, Gene. 1981. The Kohlman amber collection; A
P\ 4

Langenheim, . H. 1990. Plant resins. American
Scientis 78:16-24; 6 fig., 1 table

Langenheim, J.H., B.L. Hackner, & A.Bartlett. 1967.
Mangrove pollen at the depositional site of Oligo-
Miocene amber from Chiapas, Mexico. Bot. Mus.
Leaf. (Harvard Univ.) 21(10): 289-324.

Larsson, S.G. 1962. The Copenhage
ber-fossils. Ent. Meddeleiser 31:

col
23-

ction of am-

n colle

323-326.

Larsson, S.G. 1965. Reflections on the Baltic amber
inclusions. Ent. Meddelelser 34:135-142.

Ley, Willy. 1959. The story of amber. Nat. Sci. Illustr.
(Amer. Mus. Nat. Hist.) 1:58-65; 11 fig.

Moure, J.S., & J.M.F. Camargo. 1978. A fossil sting-

lags hee from conal MHuymanontara: Anidas) Jou
18S8Ss vee Irom Copa: (niymendoplera: Apiaae). oour.

Kansas Ent. Soc. 51(4): 560-566; 2 fig. [Changed the

name from Trigona to Plebeia for the first deseribed

name from Trigona to Plebeia for the first described,
and relatively common, fossil stingless bee from
Dominican amber].

ch, A. 1957 Eohelea stridulans, n.gen.,

n.sp. a stnkmg example of paramorphism in a
amber biting midge. Jour. Paleont. 31(1):208-214.

Poinar, G.O., Jr., & F. Agudelo. 1980. Amber; The
New World’s fossil gold. Americas 32(10):33-37; 6
photos.

Poister, J. J. 1981. Dominican amber. Signature, Sept.
1981:20.

Redmond, Brian. 1980. Amber districts in the Cordil-
lera Septent- rional. p. 233-236. In Field Guide, 9th
Caribbean Geological Conference (Amigo del Hogar),
Santo Domingo.

Rice, HEE. & Patty C. 1980. Nuggets of island sun.

1(\} 2741 K nhat

Amarica nhatoa
i1, O piniGils.

o
4Meritas

Rice, Patty C. 1979a. “Amber of Santo Domingo” -
mining in the Dominican Republic. Lapidary Jour.
Nov. 1979:1804-1810; 8 fig.; 1 map.

Rice, Patty C. 1979b. Dominican amber. Gems &
Minerais Oct. 1979:

Rice, Patty C. 1984. Amber--the past & present. Gems
& Minerals, Dec. 1984:16-21; 8 fig., cover.



Insecta Mundi

noe T T 1002 Mraagiiwad in its own in\\t amhania o

Ross, J. F. 1993. Treasured in its own right, amberis a

golden window on the long ago. Smithsonian
23(10):31-41; 14 color photes, cover

Ruzik, R.H. 1973. Amber in Chiapas, Mexico, Part. I
(Nov. 1973) p.1300-1305; 17 photos; Part II (Dec.,
1973) p.1400-1406; 9 photos. Lapidary Journal.

Schiee, Dieter. 1984a. Notizen uber imige Bernstein
und Kopale aus aller Welt. p.29-37 In Bernstein-
Neuigkeiten Stuttgarter Beitr. Naturk. (Serie C)
18:1-100. [This volume of 100p. contains 9 articles
by 8 authors. Poinar cites the entire volume with
Schlee as author].

Schlee, Dieter. 1984b. Ungewohonliche Farbvarianten
des Baltischen Bernsteins: Blau, grau, orange und
“gold” als Folge von Rissesystemen. p.2-8;color pl. 1-
5. In Bernstein-Neuigkeiten. Stuttgarter Beitr.

Ngtnnly Qawia (Y 1Q.1_10N0
iNa@vurn. (Weri€ vu) 10.1-1vv.

nm.mfo me.. i

Dernsiein

(Serie C) 18:1-100.

Schluter, T., & W. Sturmer. 1982. X-ray examination
of fossil insects in Cretaceous amber of N.-W.-France.
Ann. Soc. Ent. France N.S. 18(4):527-529.

Schmid, L. 1941. Geschichte und Technik des
Bernsteins. Deutsches Mus. Abhand. Berichte
13(3):1-32.

Seuy, E. 1963. L' Ambre. L’Entomol. 19(1-2):1-8.

Spekke, A. 1957. The ancient amber route and the
geographical discovery of the Baltic. Stockholm, M.

Goppers Co.
Qb nnan oo ne A T T 1QKL Mesern 2 ~ese L]l tbhio o L 4L
vvauiiai gy e U, 1JUJUU. 1 WU LIEW 1UDDIL bllllpb irou l/lll'}
Baltic amber (Thysanoptera:Terebrantia). Fieldiana
Zool (Chicaoo) QA.Am_,mn
Zool. (Chicago) 34:453-460

Taylor A. 1. 1935

; A review of the fossil nematode
ry, S L. 1030 W nemaieae

43 TEVIC Ci i 0551 1t

Proc. Helminthological Soc. Washington 2(1):47- 4

tOcn

Thomas, M. C. 1978. Insects in amber. Florida Natural-
ist, Oct. 1978:16-18; 5 photos.

Uzgiris, E. E.,, & R. L. Fleischer. 1971. Charged
particle track registration in amber. Nature (Lon-
don) 234:28-30.

Vaughn, T.W., W. Cooke, D.D. Condii, C.P. Ross,
V.P. Woodring, and F.C. Calkins. 1921. A geo-

Dominican Republic.

e
0O (o L. TTQ N1
O

Oaol -1 =
O (Prep. oy uv.o. Geol.

ueoul. ourv UULLI 1\«\'}}1 J. 1=

Surv.).

logical reconnaissance of th
D]
&

Waddington, J., & J. Fenn. 1988. Preventive conser-

vation of amber: some ?rohmlnnry investigations

vaulion ©I amoder., some preaiminar mvegtigatlons.

Collection Forum 4(2):25-31; 6 fig., 1 table.

Waddington, Janet. 1985. Amber; golden legacy of
time. Rotunda (Mag. of Royal Ontario Museum)
17(4):11-19; 14 color photos; cover.

Weller, M., & C. A. Wert. 1984. Neue physikalische
Untersuchungen zur Struktur der Molekule in
Bernstein. p.85-100; 9 fig. In Bernstein-Neuigkeiten.
Stuttgarter Beitr. Naturk. (Serie C) 18:1-100.

Wenzel, R. L. 1953. Research aided by amber collector.
Bull. Chicago Nat. Hist. Mus. 24:6-7.

Wichard, W. 1984. Fossil caddisflies in fossil resins.
Fourth Intern. Symp. on Trichoptera. Series Ent.

ANAAT _AAA. 1 1 ¢kl
ouUla41-344%; 1 Iap, 1 vaovie.

Winklar J R 10872 Rerendtimiridae fam n. a new
Winkler, J. R. 1987a. Berendtimiridae fam. n., a new
family of fossil beetles from Baltic amber
(Coleoptera:Cantharcidea). Mitt. Munchener Ent
oidea). Mitt. Munchener Ent

Winkler, J. R. 1987b. Three new genera of fossil Lycidae
from Baltic amber. Mitt Munchener Ent. Ges. 77:61-
78; 19 fig.

Wood, Jack. 1985. Amber: Windows on evolution.
Aboard (Dominicana Airlines) 9(6):7, 34, 66-67; 2 pl.
(incl. 2 scorpions).

Wunderlich, J. 1982. Die haufigsten Spinnen (Araneae)
des Dominikanischen Bernstein. Neue Ent.
Nachrichten 1:26-45; 54 fig.

Yellin, John. 1987. Amber aglow. Lapidary Jour. Feb.
1987:46-47; 4 fig.

Zahl P A
01,

1978 In an
aa e i%e 1010

Scholar (Sigma Xi), Spring, 1

Zeitner, J. C. 1967. When the pine trees wept. Lapidary
Jour. Nov. 1967:1024-1034; 9 photos.





