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It gives me a great deal of pleasure to thark those
CAP menmbers who submitted news items amd cther
material for publicaticn. These items constitute
one of the most significant functions of the news-—
letter: COMMNICATION CF SCIENTIFIC DATA! Anyone
wishing to contribute such news items is encouraged
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The marbers of the working group decided to work
jointly on a revision of the genera Florentinia and

Silicisthaera of which the type specdes are in
French collections.

Anyone wishing to join a working group on the gerus
Gonyaulacysta is to contact J. Taugourdea.

David M. Jarzen is eager to hear fram palynologists
associated with PPRA who are willing to establish
an exchange program of pollen and spore slides of
extant plants, especially tlose of the Southern
Hemisphere and Australasian affinities. Anycne
able to help David can contact him at the National
Musaum of Canada, Paecohiology Division, 1767 Wood-
ward Drive, Ottawa, Ontario, Canada K1A 0M3.

(PPAA Newsletter #5 July 1982)
T~
SOCIETY -CF- JAPAN

Palecpalynoloqy and its History in Japan
Shigemoto Tokwnaga

The history of palecoalynology in Japan, in canpar-
ison with the development of this field of science
in the world, is sumarized in four stages, intro-
duction, accumilation of material, analysis and new
tmol@y.

The introductory stage dates firan 1935 when the
technmicne of pollen analysis was imtroduced - into
Japan, to be followed by practice of pollen analy-
sis, particularly on pollen from peat beds. Since
paleobotarny in Japan had been initiated by foreign
researchers (G MNATHORST, R. FICRIN, A. N,
KRISHICFOVICH, etc.) and the subject of study was
mainly fossil leaves, the start of analytical re-
searches using micrcfossils (such as diatoms, pol-
len ard spore) was made much later.

The succeeding stage, fran 1950 on, is marked ly
concentration of pollen analysis for the specimens
obtained mostly fran high moor peat in Honshue. As
a result, pollen zones in and after the final gla-
clal stage were established on the basis of the

charges in pollen assemblages, then, the last gla-
cial substage was dencted by L ard the postglacial
stage was divided into RI, RII ard RIII (Jun NAKA-
MRA and Matsw TSKADA, 1952-1974). There was am
cother opinion in which the whole Quaternary system
is divided im different pollen zones, A to F
(Norio FWUL, 1970). Bcth the divisions were based
on the trarsition of paleovegetation that reflects
charges in the ralecerwiroment. Therefore, it may
be defined that the Japanese palecpalynology ente-
ted the period of material acommlation.

In the wake of pollen analysis of the Quatemary
deposits, analysis of the Tertiary deposits, espe—
cially lignite ard coal, was camrenced. Its initial
object was correlation of coal seans. The fine
correlation of Paleczoic coal seams by mears of
fossil spore and the swcess of palynological in-
restigations of lignite or brown coal fields in
estern camtries cave a strony stimulus to Japamr
2se palynologists, and the palynological character-
istics of coal seans in the principal cecal fields
of Japan were disclcsed (Kiyoshi TRKAHASHI, Yoshio
KAZAKL, Seiji Sar0, Shigemoto TOKUNAGA, ard
others)e And yet, the material available for set—
ting up representstive pollen indices for the re-
spective coal seams was insufficient. In the mean-
time, there develgred two trenis of research work,
one was intemded for correlation, by mears of mor-
rivlogical discrimination amd description of fos—
sils, fram a purely practical stardpoint ard the
other conformed to the narenclatire of botanical
classification. In either way, regional pollen di-
agrams of Japan were canpiled, but the arrargement
of all available data is not canplete yet for gerr
eral correlation on a more extersive scale.

It was in 1964 that the presence of fossil spore in
Mesozoic depogits of Japan was reported for the
first time. Pollen assamblages in the Omine area
where the Triassic system is distributed amd in the
Tetorl area of the Jurassic terrain are oo poor to
deserve description. Up to now, ocaxrence of
well-mreserved Cretacequs specimens is limited ‘o
the Hokkaido ard northemn areas of the Tahoku dis~
trict. lately, good assemblages have been found in
the lower Cretaceois system of Iwate Prefecture (T.
TAKAHASHL, 1974). The oldst fossils are the ones
reported fram the Permian system of Kyoto Prefec-
ture, but they are meager for stratigraphic use (XK.
TAKAHASHT, 1969).



The scarcity of Mesozoic specimens in Japan may be
ascribed to tectonic mwements that coild have af-
fected the strata and destroyed fossils or pexhaps
the plants that produce pollen and spore were few.

Through the analysis of pollen amd spore assemblag-
es the charnges in regional fiora of early Tertiary
ard younger ages are beingy clarified. In pollen
analysis the knowledge of the East Asian floral re-
gion is especially important. In Asia, differing
fron Buarope where Tertiary pollen assemblages that
irdicate significant changes, a weighty clive would
be found in the changes of pollen of plants that
grew in tamperate climate.

Stratigraphic Yorizon of the LIUIIAMBAR-NYSSA~
CARYA pollen assemblage in the Tertiary system of
Japan tends to move upvard as the latitude of lo-
calities becames lower, which brirgs about a new
interpretation of correlation by mears of fossil
plants.

In the Mesozoic pollen and spore, lowever, many
cammon genera are found including ACQUITAPOLIENITES
which is characteristic to northern regions such as
Alaska ard Siberia. Therefore, the Mesozoic speci-
mens must be studied fram a glokal stamipoint.

For higher precision of analysis, raleontologists'
interest in microstructure of fossils is deepening
and the use of phase microscope, electron micro-
scope ard scanning electron microscope is becaning
popular,

In recent years, the degree and nature of altera—
tion of pollen, spore amd other parts of plant have
cane to attract attention of researchers kecause
they are useful as the elements of measuwrement of
gecthermal temperature. Thus, a new area of study
is being developed.

Fran the stardpoint of oil prospecting in Japan,
dating by the color of fossil pollen ard spore is
under investigation. No conclusive result has been
produced as yet, because of the fact that the age
of subject beds is limited to Tertiary and Mesozo-
ice At any rate, very precise analysis is required
to attain the object.

Future development of palecpralynology in Japan will
be many-sided, for:.tcan;_rz_savarimsareasof
study, namely, microstructire of specimens, their

plysical ard chemical properties, as well as eluci-
dation of mleoclimate ard palecerwiroment. In
canparison with western comtries, the research
work in Japan is concerned mainly with relatively
younger formations and s the palecpalynology in
Japan ard Southeast Asia is expected to make a

unigque development.

The Jaurnal of Micropalaeontology is a new journal
of the British Micropalaeomtological Society spe—
cializing in short articles cowerimy the entire
field of micrcpalaesontological research. New taxo-
nanic studies, systematic reviews, ecological amd
erwvircmental studies, tedmiques and concepts are
all catered for amd in particular bicstratigraphic
correlations based on microfossils.

The Jornal will be an invalueble addition to any
library with a ralaeontological hias amd will form
a much-neaded conpanion to the axrrently existing
micropalaeortological journalse The stardard of
illustration of all articles is of exceptional
quality, thus assuring the reader of a reliable re-
ference wlume,

1. The Rodalliidae, a new Family of Cainceoic
Ostracoda
R. Whatley, H. Uffencrde, C. Harlow, S. Downing
ard XK. Kesgler

2. Jurassic dinocysts fram the Warboys Bordwole,
Cambridgeshire, England
J. B. Riding

4. FRotaliine Foraminiferida fram the type section
- of the Atherfield "Group" (Lower Aptian), Isle
of Wight, K
Se Critterden

5. Speciation in a Late Cretaceais lineage of
Veenia (Ostracoda)



14.

15.

17.

assic dincflagellate cyst taxa
M. Jo FiS}EIaIﬂL'A. Riley

Joseph B. Reade (1801-1870) and the earliest
studies of fossil dinoflagellate cysts in
England

W.A.S. Sarjeant

Palynofacies, palaecerwirorments and petroleum
D. J. Batten

Arenaceous foraminifera fraon the Llandovery/
Wenlock Boundary Beds of the Wenlock Edge

area, Shropshire
Je Ee Mabillard and R. J. Aldridge

Benthic Foraminifera: the validity of living,
dead or total assemblages for the interpreta-
tion of palaececology

J. W. Murray

Lincolnshire borehole proves greater extent of
the Scarbomwough Fomation (Jurassic: Bajo-
cian)

M. J. Bradshaw and R. H. Bate

Iower Sinemmrian foraminifera amd Ostracoda
from two fissure deposits in the eastern Men~
dips (Samerset, Englard)

P. Copestake

The Journal is free to members of the BMS.
Merbership fees: 5 5.00 per year

Inrdividml volumes: B 15.00

payable to the Treasurer of the BMS, Dr. R. H. Bate
Department Palaeartology, British Maseum of Natural
History, Cramell Road, Lordon SW75BD

We W. (Wayne) Brideaix was wanimously elected
Chaimman of the CSPG Paleomtology Division for the
years 1983 amd orward, succeeding Jom Utting in
this capacity.

Being fully aware of the onercus task that lies
ahead of him amd of the possible consequences of
becaning CAP editor at some time in the future,
Wayne is wished good luck by all his Calgary col-
leages. (ED)

An atlas of airborne fungal spores fran different
taxonauic groups, Myxawycota, Bumyocta (Zygomyco-
tina, Ascamycotina, Basidiomycotina ard Deuteromy—
cotina) is under preparation. The atlas will con-
tain descriptiors amd illustrations (light micro-
graphs, electron micrographs) of more than 80 Euro-
pean taxa. The most important temms will ke listed
and illustrated in schemes of life-cycles. Fungal
diaspores reported fran some working erwiroments
are tabulated in a speclal chapter. The austhors
are well-known mycologists fram France (J. Perreas,
O. Reisinger, E. Kiffer), Sweden (A. Kaarik) amd
Switzerlami (Je. Keller). The atlas is beimg edited
by S. Nilsson (Sweden) amd produced by Sprimger
Verlag (West Germany) .

(IAA Newsletter, July 1982)
MESOZ0IC AND CAINOZOIC DINCFLAGELIATE CYSTS

The demard for copies of a reprinted "Davey, R. J.,
Downie, C., Sarjeant, W.A.S. armd Williams, G. L.,
1966. Studies on Mesozoic amd Cainczoic dincfla—
gellate cysts" has been sufficient to corwince the
British Museum to reprint. Confimmation received
fram the British Museum contained the following de~
tails:



" « o a Yeorint of aur Geol. Supplement 3 should
appear towaxds the end of this year. We intemd to
incorporate the apperdix with the main copy in one
cover and this will be a straight reprint of the
original, faults and all. We might be able to &
better with the plates this time, the collotypes in
the original were karely satisfactory. The price
will be a realistic one cammensurate with a reason—
able stardard of reproduction of text amd plates

”
e o o

when final details of publication date amd mrice
are available, they will be published in this News-
letter. Our tharks % all who have made this re-
printing possible.

Chris Denison. Robertson Research (US) Inc.
Jim Fenton. Robertson Research International, XK

Sukla Sengupta's Spore Colour Chart is available
for distribution. This is a scale of themal matir
ration for use in oil amd cas exploration. Ten
spores are figured, one fresh and nine subjected to
temerabmwes hetween 100° and 300°C in steps of
25°C., An annctated handly colaw picture

or a colaxr diapositive is available at $10 each
from Paul Grant, Department of Geology, PRoval
School of Mines, Prince Comsort Road, London SW7
28P, Please sed noney with order. Make cheque
pavable to "Spore Chart."

"ORGANIC-WALLED - MICRCPHYTCPLANKICN CF THE MIDOLE
DEVONIAN SITICA FORMATION CF CHIO, UsA"

Bob Clarke, Trustee amd Treaswwer of the AASP
Foundation, reported to the Board that Volume 8 of
the AASP Oomtributions Series, "Organic-Walled
Microptwtoplankton of the Middle Devonian Silica
Fomation of Chio, USA," by Reed Wicarder, was pub-
lished in December, 1981. Six cther mamuscripts
intended for submittal to the Foundation for possi=
ble publication in the Contributions Series are in
various stages of campletion.

586 p fig. et tabl.
French Francs F150 - plus postage

Available at: "Editiors de L'ORSIM" 70 Roarte
d‘Aulnay, 93140 Body, Paris, France

Proceedings of the IAP Workshop on Cenczoic Strati-
graphy and Palynology in India are being published
by the Palaeontological Society of India as a Spe—
cial Publication. The wolure, dedicated to the
mexory of the Late Professor Suresh Narain Singh,
will be released in June 1982.

BIOSTRATIGRAPHIC ASPECTS IN PALYNOLOGY (Metlods of
Interpretation) is a volume of Abstracts to IV All-
union Palynological Conference that was held in

, March 23-27, 1981. Materials on bio-
stratigraphy amd correlation of Paleozaic, Mesozoic
ard Cenczaic deposits are corsidered. Progress of
Soviet malynology in solving many practical prob-
lams are mentioned. Metlnds amd principles of cor—
relation for sediments of various genesis are given
on the basis of spore amd pollen analyses. Metlods
to detemmine the level of katagenesis of organic
matter ard study of plant fossils in oils are elu-
cidated. Results to reconstruct the past vegeta-
tion amd climate, mathematical working of palyno-
logical data and same other aspects are corsider-
ed.

INCEX CF PALYNOIOGICAL EBIBLIOGRAFHY (1976-1980),
Moscow, 1981 contairs the list of published malyno-
logical papers and monographs on main problems con-
sidered by the Soviet palynologists during 1976~
1980.

Questions abaut these two publications have to be
sent to A. Chlonova or L. V. Rovnina.

(ICP Newsletter 6/1 June 198)

A list of thirty-two references of articles trars-
lated from the Russian, Geman or Chinese for the
GEC was sulmitted by Colin McGregor, GSC, Ottawva.



Space does not permit the printing of the entire
author list in this newsletter.

Costs: $0.20 per translation page, plus
and postal charges.

For firther information contact Colin McGregor,
Geological Survey of Canada, 601 Bocth Stxeet,
Ottawa, Ontario, KIA OES (ED)

The latest edition of this work is conpiled by W.
G. Chaloner ard G. T. Creber amd was printed in May
1982. The 41 pages have the references arranged in
the usual stratigraphic order. Serd 2 British
Pounds, negotiable at a London bank and payable to
"Bedford College," to Botany Department, Bedford
College, Regent's Park, London Nwl.

The Subcammission on Carbonifercus. Stratigraphy of
CIMP will publish in early June 1982 a book enti-
tled Biostratigravhic Data for a Mid-Carbonifercus
Boundary (edited by WeH.C. Ramsbcttom, W. B. Saur
ders ad B. Owens). This volume contains 24 papers
which were presented at the Subcammission's meeting
held in Leeds in August 1981. Only a limited mm-
ber of copies (about 250) will be prinmted amd if
you are interested you are advised to order your
copy as soon as possible.

If you are imterested in ordering a copy of this
volune you may do so by writing to Dr. B. Owers,
Institute of Geological Sciences, Ring Road Halton,
Leeds 1S15 8TQ. The cost will be 5 pounds (includ-
ing postage). Your order should be acoommanied by
a cheque made payable to "Subcammission on Carboni-
ferous Stratigraphy."

After an initial flurry of publicity, a large mm-
ber of sets were wld; suvbsequently, sales have
been slower, but steady, with a definite increase
in interest in the last 12-18 months.

Supplements have been produced in 1977, 1978, 1979,
1980, 1981; they were sent to each of the purchaser-
subscxibers of the initial set. However, some 10%
of the last isswe have been retirned, as "addressee
not known at this address." Obwviously, many sub-
scribers have moved, without directly infomming the
University of Calgary of the charge in their ad-
dress.

This note interds to alert those owners of the Gemnr-
era File who have not received all current. The
1981 supplement (cards 3801-3932) contairns alphabet-
ic listings of all supplements issued through 1981,
as well as descriptions for 52 new (+4 amended)

ms, 7 (+1) gymcsperms, 13 (+1) fingal
spores, 15 (+10) spores, 1 megaspore, as well as a
nunber of incertae sedis, Tetrapcrina. The new name
Incrotonipollis Baksi is propcsed for Crotenipollis
Baksi, Deb amd Siddhanta (non Crotonipoilis 4
Lima). The descriptions include a mmber of trars-
lations fram Chinese and Russian literature.

An evaluation of the Genera File was published in

Review of Palecbotany and Palynology, ve. 30, pp

Enquiries should be directed to:

Genera File of Fossils Spores

¢/o Dr. L. V. Hills (Attention: Iena Sunaby)
Department Geology -~ University

Calgary, Alberta

TN N4 CHANADA

Jan Jansonius

WeAeMe (Tony) Jenkins sent the following
tion:

When "Chitinozoa" (Gecscience ard Man 1, 1-21) was
published in 1970, only twenty-five offrrints were
rinted for the aatlor to distribute to colleagues.
Additional offorints are now available, towever,
thanks to the Mmerican Association of Stratigraphic
Palynologists which acquired them amd to Petro-
Canada which genercusly agreed t my for them.
These are being sent to those who might be interest-
ed in having copies. Requests for copies should be



sent to the athor at Petro-Canada, Box 2844,
Calgary, Alberta, Canada.

(RAASP Newsletter 15/3. July 1982)

SERM Short Course Number 7, 1982, 289 p. $7.00.
Available fram Society of Econamic Paleontologists
and Mineralogists, P.O. Box 4756, Tulsa, 0K 74104.

February 8-9 - XV PACIFIC SCIENCE - PPAA
SCIENTIFIC SESSIONS

din (see last Newsletter on February 8 and 9, 1983.
Arrangements made so far are that Neogene palynolo-
gy aml palaecbctany will be held on Tuesday morning
jointly with the 3rd International Meeting of Paci-
fic Necgene Stratigraphy while Tuesday afterncon
amd Wednesday morning will be devoted to post= and
pre-Necgene rapers respectively. Wednesday after—
non is devoted to loml field trips and sightsee-
inge The one day field txrip examining Oligocene-
Miocene lignites will be held prior to our meeting
on either Febrary 5 or 6. Enrollment for this
tour is to be made at the congress upon registra—
tione

April 17-22 - Begimning in 1968 there has been an
armual meeting which had as its asic theme scan
ning electron microscopy. Many of you are aware
that initially these meetings were sponsored by IIT
Research Institute in Chicago; in recent years, amd
with the modification of the <rganization, the
meetings have been held at various sites arcund the
comntry. This year the meetings will be in Dear-
born, Michican, April 17=22, 1983. For further de~

tails contact: Thomas N. Taylor
Paleobctany/Palynology Section
Department of Botany
Chio State University
1735 Neil Averme
Colwrbus, Chio 43210 WSA

April 18-22 - Monipellier Interim Colloquium cn
"Mediterranean Necgene, continental palecersiron-
ments ard Paleoclimatic evolution." Organized by
loal AFLI Members.

May 16-20 - Stockholm Secord nordic symposium on
climatic changes and related problems. Informa~
tion: Dr. W. Karlen, Department of Physical Geo-

, Stockholm University, Box 1801, S113865
Stockholm Suede.

Buaust (end) - Symposium on living and fossil dia-
tons. For furt}'ﬁr information: Dre Co We m.
Amdemy of Natural Sciences 19th ard Parkway, Phil-
adelphia, PA 19103 (BA.

Auqust - Third Internmational Congress on Mycology
Kyoto, Japan.

Bucust 28 - September 2 -~ An international symposi-
um ad workslop on "late Cainoacic Palaeoclimates
in the Southern Hemisphere" will ke held in Swazi-

pices of SASQUA, the affiliated society of INJUR.
Eminent international scientists are giving keyncte
addresses.

Enquiiries: Dr. David Price-Williams, S.A.R.A.,
Swaziland National Trust Cammission, P.O. Box 100
Iohkamba, Swazilamd, Southern Africa.

Octdber 25-29 - The Sixteenth Anmal Meetiny of
AASP will take place fram October 25-29, 1983, at
the San Francisco Airport Hilton Hotel where 250
roans have been resexrved for vhat is expected to be
an exceptionally well-atterded cathering of paly-
nologists who will be attracted by the combination
of technical sessions ard the Bay Area's well-known
beauty amd tourist chamms. Information:

Virgil wiggins

Chevron USA Inc.

P.0. Box 3862

San Francisco, California 94119

UsSA




August 18-24 - 2D INIERATIRL
CONFERENCE FDMONICN, ALEERTA, CANADA

The University of Alberta, Hdmonton, Alberta,
Canada will be the site of the 2nd Intermational
Palechotanical Conference that is tentatively
scheduled for August 18-24, 1984. These meetings,
which were s successful in Reading, FEnglard in
1980, will ke corducted under the auspices of the
International Organization of Paleobotany, and will
take place immediately before the Sixth Interna—
tional Palynological Conference that is being
plamned for August 24-30, 1984 in Calgary, Canada.
It is hoped that the scheduling of both meetings
together will provide the opportunity for paleckbot-
anists and palynologists to atterd both conference
es.

Plans at this stage c@ll for appraximately four
days of field excursions that will depart fram Cal-
qary and then return to Edmonton for two days of
contributed mapers and poster sessions. An evening
workshop on cladistics in palecbotany is tentative-
1y being plamed. The field excursion will include
collecting at an Upper Cretacecus site, a visit to
the Dincsaur National Park, collecting at a Paleo-
cene locality famous for not only plant remains,
but insects, fish amd tetrapods as well, visit
the Columbia Ice Fields ard the Jasper National
Park and an additional Paleocene locality before

returning t Ednonton.

The scientific program will include contributed
papers axd concurrent poster sessions. It is anti-
cipated that travel will be provided for the parti-
cipants to Calgary for the Palynological Confer—
ence. Accamodations will include both hotel amd
University of Alberta Domitory facilities.

For further information contact: Dr. Rath A.
Stockey, Department of Botany, The University of
Alberta, Ednonton, Alberta, Canada, TeG 2ES. A
secord circular will be mailed to all respondents
early in 1983.

26 = Sept. 1 - SIXTH INTERNATIONAL PALYNCIO-
GICAL ONFERENCE, Calgary 1984. Sponsored by: In-
ternational Camnission of Palynology, The Universi-
ty of Calgary, Canadian Association of Palynolo-
gists, Canadian Society of Petroleum Geologists,
Arctic Institite of North America.
The Sixth International Palynological

will be held on the Campus of the University of
Calgary, Calgary, Alberta Canada under the auspices

of the International Cammission for Palynology,
which is affiliated to the International Union of
Biological Sciences ad the International Union of
Geological Sciences.

All inmquiries amMd requests for specific information
should ke addressed to our Conference Coordinator:

Sixth Intermational Palynological Conference
¢/0 Lois Kokoski, Conference Office

Faculty of Contimaing Education

Education Tower, Roan 102

University of Calgary

Calgary, Alkerta

T2N N4 CARDA

The secord Circaular is now in press. If you did
not receive or returned the first crocular amd
still wish firther information please contact the
Conference Coordinator.

Octcber 17-20 - AASP Anmual

Nomm Frederiksen reported that a comtract has been
signed with the Hyatt Regency Crystal City Hotel,
Arlington, Virginia. This is a hrand-new 'otel,
very clcse to National Airport and downtown Wash-
ington, ard the contract quarantees a sirgle roam
rrice in 1984 of not more than $60. Dates of the
meeting are October 17-20, 19%4.

Octcber 16~-19 - AASP Annmal Meeting

Bill Cornell fommally mroposed holding the 1985
Anmal Meeting in El Paso, Texas. Dates of the
meeting would be October 16-19, with the field trip
on the 20th. Theme of the meetirg would be Paly-
nology on the Border. This proposal was acoepted
enthusiastically by the Board.

AASP Armual Meeting - Sarah Damassa reported that
she is imvestigatirg the possibility of having the
1986 Anmual Meeting in Boston, Mass.

IFC Brishane - Noel deJersey, comwenor of a group
rq:resem:lrg PPAA members, has supplied the follow-
iny details on the committee's progress towards
holding the 7th International Palynolcgical Confer=
ence in Brisbane in 1988. See last newsletter for



The most significant development is that the oconfer-
ence will have the support of the Brishane Visitors'
ard Convention Bureau which provides a free service
designed to attract conventions to Brisbane. It
will help prepare a hrocdnre to be presented to the
6th IPC (Calgary, 1984) as a hid to have the next
International Conference in Australia. Since 1988
is Australia’s Bicentemmial Year, PPRA has applied
for the 7th IPC to be listed as part of the Austra—
lian National Program by the Bicentemmial Authority.
Thus it is likely that support shall also be gained
fran the Bicentemial Authority for the Brisbane
Conference. As this newsletter goes to press a fur-
ther meeting of the plamming committee is being held
in Brisbane.

Both Frank Poeltl ard Tony Audretsch are axrrently
working on the Eastcoast Offshore. Recently a pub-
lication on "Stratigraphy ard Microfossils of the
Jurassic Bug Creek Group of Northern Richardson
Montains, MNorthern Yukon and Adjacent Northwest
Territories" by T. P. Poulton, X. Ieskiw and A.
Audretsch, GeS.C. Bulletin 325, 192 came ouk.

Dr. Jan Jansonius was kind encugh to sulmit a few
results of his systematic apprcach to the world of
fossil Dinocysts, with some careful cobservations on
all the published species of the gerus Muderongia.

His line drawings and descriptions are published in
this newsletter on separate rages, with sincere
acknowledgaments fram the editor. It is the inten-
tion of the arthor to attack more fossil Dinocyst
genera in a similar mammer ard possibly to submit
more results in future CAP newsletters. (ED)

UNIVERSTTY CF QUEBRC
Institut national de la recherche scientifique.

My activities in the field of palynclogy are mainly
concarned with chitinozoa. The following topics
are those that presently retain my main interest.

Re: AAB, A., DUFFIELD, S., 1982. Palynological

at the Ordovician Silurian bomdary o
Anticosti Islamd, Quebec. Paleont. Contr. Unive.
Oslo- 280 Pe 3.

Lower Silurian on Anticosti Island

Preliminary study has been made of chitinozcan as-
semblages derived fram the exposed Silurian succes~
sion of Anticosti Islamd. Although very few data
have been published on chitinczoars of well dated
rocks of Lower Silurian age, it seems possible to
recognize a succession- of several distinct assem-
blages through the Silurian sequence of Anticosti.

Re: ACQAB, A., 1981. Biostratigraphie par les
chitinoczoaires de 1'Ordovicien superiear. Silurien
inferieur de 1'ile Anticosti. Resultats prelimi-
naires. Subcommission on Silurian Stratigraphy,
Ordovician Silurian Boundary working graup. Field
Meeting Anticosti Gaspe, Quebec 1981. Vo. II
Lesperance, editor.

Lower Ordovician Levis Formations

Re: AXJAB, A. 192. Chitinozoaires . de 1'Arenig
superiear (zone D) & la Fomnation de Levis,
Quebec, Canada. Cane J. Earth Sci. 19 p, 1205
1307.

Middle Ordovician Chtinozoa (Current research)

= Llanvirn Chitinozoa fran the Table Head Formation
(Western Newfoundlami)

= Chitinozoan assemblages from the N. gracilis zone
of

James W. Wheeler recently has chtained his Msc for
a study of mlynofloras fran the central Alborz
Montains of northern Iran. He made observation on

fossils by the growth of included pyrite cxrystals
and dring the diagenetic process of sediment cone
paction, recarded scolecodonts fram this region for
the first time amd noted a hitherto wnreported
structure in the shell linings of foraminifera. He
damonstrated that the Jurassic ard Cretacecus car-
bonates of that region were deposited in shallow
water and that the microflora irdicated an affinity
with the Laurasian landmass.



Robert A. Fensame is in the concluding stages of
preparing a FhD thesis on pollen amd spores from
the Jurassic-Cretacecus boundary beds in the east—
ern Richardson Mountains, MNorthwest Territories.
On the tmsis of a searching review of the published
literature, he is formulating revisions to a mmber
of major pollen and spore taxa, many existing names
being considered to be merely junior synonyms. His
ideas on evolution in the Energlynia-Wanaea dino-
flagellate cyst lineage have been published recent-
1y.

Duncan Wall is examining the distribution of dino-
flagellate cysts and skeletal elements in the Re=
cent varved sediments of the Gulf of Santa Barlara
ard in the sediments of the Gulf of California. BHe
hopes to gain a picture of dincoflagellate hiogeo-
graphy in relation to the California Caorrent ard to
add to o uwnderstanding of the ecology and palaec~
ecology of dinoflagellate cysts. Duncan is engaged
also in revising for publication the thesis by
Martin Bradford on dinoflagellate cyst ecclogy ard
palaeocology in the Persian Galf and Arabian Sea.

Brent Wilson is commencing a study of the strati-
graphy ard palaececology of dinoflagellate cysts in
the Late Jurassic sediments encountered at subsur-
face in Saskatchewan ard at outcrop in Montama.

William A. S. Sarjeant contimies to be engaged in
the restudy of the type material of early European
writers on fossil dinoflagellate cysts. Following
the publication of results of the reexamination of
the Jurassic type material of Walter Wetzel and the
Eccene material of Klumyp, together with joint re-
examinations of Riegel's Spanish Late Cretacecus
assermblages and Benedek's German Oligocene assem-
blages (see list of papers, below), work on Maier's
Oligocene-Miocene assemblage is in press amd stud-
ies of Otto and Walter Wetzel's Late Cretacecus ard
Pastiels' Eocene assemblages are in progress. A
major restudy of the taxonawy of the Gonyaulacysta
group and shorter joint studies of the genera Sar-
jeantia and Raphidodinium have been completed. New
ideas on the morphological termminology of dinofla—
gellate cysts have been publisheds The environ
mental controls on the morphology of dinoflagellate
cysts and skeletal elements, at present amd in the
past, has been examined jointly with two workers on
modern marine plankton (Thurston Lacalli amd Greg-
ory Morey-Gaines), the resultant ideas leing set
forth in a paper caxrrently in press.

BENETEK, P. N. won, GOCHT, H., SARJEANT, WeA.S.,
1982: The Dinoflagellate Cyst Gemus Pentadin-
ium Gerlach: A Reexaminatiom. Neues Jb.
Geol. Palaont. Abh., 162, No. 3, pp 265-285.

BENFTEK, P. N. von and SARTEANT, W.A.S., 1981:
Dincflagellate Cysts fram the Middle ard Upper
Cretacecus of Tonisberg (NMiederrheingehiet):

a Morphological amd Taxonaonic Restudy. Nova
Hedwigia, 35, pp 313-356.

FENSCME, Re A., 1981: The Jurassic dinoflagellate
genera Wanaea and Fherglynia: their Morplolo-
gy and Evolution. Neues Jbe Geol. Palaont.
AHIO’ 161' No. 1, jo o] 47-61.

am SARENI', W.A.S., 19&: ’ITB
Dinoflagel late Cyst Gerus Sarjeantia Horowitz
amd its Associated Microfossils. Grana, 21,
No. 1, pp 51-58.

LEJEUNE-CARPENTIER, M. ard SARJEANT, W.A.S., 1981;
Restixdy of Sare Larger Dinoflagellate Cysts
and an Acritarch fram the Upper Cretacecus of
Belgiim ard Gemmany. 2nnls Soc. Geol. Belgs,
104, pp 1-39.

RIEGZL, We ard SARJEANI’, WOAQSQ’ 1982: Mh@l‘
late Cysts firan the Upper Cretaceous of Southr
ern Spain: New Morphological aml Taxonanic
Cbsarvations. Neues Jb. Geol. Palaont. Abh.,
a2, No. 3, po 286-303.

, 1981: A Restudy of Same Dino-
flagellate Cyst Holotypes in the University of
Kiel Collections. II, The Eocene Holotypes
of Barbara Klumpp (1953); with a Revision of
the Germus Cordosphaeridium Eisenack, 1963.
Meyniana, 33, pp 97-132.

, 1982: Dincflagellate Cyst Tem—
inology: A Discussion and Proposals Can. J.
BOt-, 60' H’ 922‘%50




, 1982: The Dincflagellate cysts
of the Gonyaulacysta Group: a morphological
ard taxononic restudy. 28SP Contr. Series,
Nov. 1982, pp i=-ii + 1~-81.

, 1922: A restudy of Same Dinc-
flagellate Cyst Holotypes in the University of
Kiel Collections. IIT. The Taxonanic Propos—
als of J.P.G. Fenton (1981) Concerning Walter
Wetzel's Jurassic Holotypes. Meyniana (in
press).

Kiel Collections. IV. The Oligocene and Mio-
cene Holotypes of Dorcthea Maier (1959).
Meyniana, (in press).

and DOWNTE, C. 1982: The Upper
Cretacecus Dinoflacellate Cvst Rarhidodinium

, IACAILT, T. and MCREY-GAINES, G.,
1982: The Cysts and Skeletal Elaments of
Dinoflagellates: Speculations on the Causes
for their Develcpment and Morphology. AASP
Contr. Series, (in press).

WHEELER, Je We, 1982: Ocourrence of Obturacula in
microforaminifera Rev. Pal & Pal 38 (in press).

Submitted by David Jarzen

Research in palynology at the Paleohiology Divi-
sion, Mational Museums of Canada is often closely
linked with collections development amd public pro-
grams. Recently coonsiderable emphasis has leen
placed on investigations of mlyncfloral changes
acrcss the Cretacecus/Tertiary transition in ter-
restrial sediments fran the Western Interior of
North America. Iocalities studied recently include
the Ravenscrag Formation (Paleocene) in southemrn
Saskatchewan (Pollen et Spores 24(1):119=155) where
57 taxa of angiosperm pollen irdicate a transition~
al fleristic change fram a more tropical flora typ-
ical of latest Maastrichtian deposits to a wam
temperate flora characteristic of lower Paleocene
deposits within the Westarn Intedor basin. Pre-

i examinations of closely spaced samples
acrcss the X-T boundary at the Bug cresk Anthills
locality in Montana suggest a zone of poor recovery
at or near the "Z" coal. This poor recovery does

not allow for a clear-precise placement of a paly-
nological boamdary but does indicate a tramsition
in the flora beginning about three metres below the
*"Z" ccal and continiing throuch the ditlholegic KT
bondary.

Periferal to these studies, work was recently can-
pleted on the palynoflora fram Dincsaur Provincial
Park (Campanian) Alberta. (Syllogeus No. 38:1-69).
The described flora constitutes the first detailed
irvestigation of the pollen amd spores within the
Park bomdaries. Of the 85 jdentified taxa, the
angiosperms are the most abundant amd diverse and
irdicate a subtropical to tropical climate similar

Numerical analysis of the palynanorphs does not re-
veal significant correlations and/or species graups
across an east-west axis of the Parke In this re-
spect the flora does not indicate floristic re-
gions, geographical or stratigraphical variation
which can be correlated with the vertebrate data
rresented by Beland ard Russell (1978, Can. J.
Earth Sci. 15(6):1012=-1024).

In August David Jarzen presented an invited paper
in the symposium "Palynology - State of the Art"
presented at the Third North American Paleontologi-
cal Convention, McGill University, Montreal, Quebec
MAugust 5-7, 19R. The overview, and current tremis
in angiosperm mlynology were discussed in his talk
"Angiosperm pollen: keys to the wnderstanmding of
Cretaceous and Tertiary flowering plamts.” The
paper (amd others in the symposium) is published in
the "Proceedings Vol. I, Third North American Pale-
ontological Convention 1982,"

Work is also in progress (with Bill Elsik) on sub-
recent fingal mlynonorphs fram the Luargwa River
sediments in central Zambia. The variety of fungal
forms recovered fram this subtropical savannah en-
viroment and their ability to be mreserved amd
withstanmd prlynological preparations could provide
insight on the palececological comditions of fossil
fungal floras.

The growth of the modern pollen ard spore reference
collection contimues at a steady pace. The collec~
tion now houses 11 S00 pollen slides of wouchered
plant taxa with emphasis on tropical floras.
Through the courtesy of Dr. Peter Raven and staff
members at the Missouri Botanical Garden (St.
Louis, Missouri) specimers of the New Caledonian
flora oollected ke Gordon McPherson are keing re-
ceived at the National Mussum's Palynology Labora—
tory. Batches of 300-400 plants at one time are



received and sampled for their pollen. This log
term exchange program, when campleted will provide
the first systematically collected pollen reference
collection of this wnique and "endangered” flora.
(See also CAP Newsletter Vol. 3 No. 1:4~5, 1980).

Recent visits to Herbaria to collect pollinifercus
material has also greatly enhanced the size ad
taxonomic oowverage of the reference collection. A
trip to the Missouri Botanical Garden in Februvary
increased the oollection of monocotyledons by 592
taxa; amd a ocollection program at the Chicago Field
Museum in October added ancther 400 neotropical
angiosperm species. Palynologists are invited to
use the oollection in Ottawa. Microscope facili~
ties amd a significant reference library of papers
on pollen morplhology are available.

Over the past two years, the Palynology Laboratory
at the National Museums of Canada has been receiv~
ing as a gift/donation the Jom F. Grayson Palynol-~
oqy Library and Personal Effects Collection. Dr.
Grayson has graciously agreed to deposit his re-
print collection, books, documents, pollen slides
(fossil localities amd modermn reference slides);

collaection with the NMC. Special library facili-
ties have Ieen st aside t© Iouse the enommus
amount of material oollected by Dr. Grayson over
his lifetime as a palynologist/geologist/botanist.
Eventually, the entire oollection will be cata-
logued and available on microfilm.

It is the intention of the National Museums of Can-
ada to meke the Grayson Library Collection availa—
ble for use in Ottawa and to firther provide, at
minimal oost, microfilm/microfiche of desired
items. BAs it appears now, this aataloguing amd
microfilming process may take several years ard
will need to be geared arond available funds.

David Jarzen acted as the National Museums of Cana-
da representative at a meeting held at External Af-
fairs (Ottawa) on Canada's possible accession to
the Antarctic Treaty. The meeting of several sci-
entists fram various Federal Departments was called
for the prpose of learning about possible research
emdeavours relating to the Antarctic continent. (A
requisite to accession to the Treaty stipulates an
active research program.) In these times of reduc—
ed budgets amd little real tope of a "tormover”
very soon, it is doubtful that any one department
could movide the money necessary for even a short
term research program. However, it is very desir-

able t have ideas/proposals ready fram ssveral de-
partments when and if Canada joims the Treaty as a
voting mamber. DCavid would like to hear fram CAP
members who could provide suggestions of research
projects which might benefit the science of mly-
nology. These can be lorg or stort tem endeavaours
and may involve the collaboration of several de-
partments or institutes within Canada or in fact
may irwolve cther Treaty MNations. The following
comntries are presently parties to the Antarctic
Treaty: Argentina, BAustralia, Belgium, Chile,
France, Japan, New Zealard, Norway, South Africa,
USSR, K, WA, Czechoslovakia, Dermark, Nether-
lands, Poland, Ramania, &R, Brazil, Uragwy, Bul=
garia ard FRGe For a review of USA Antarctic Re-
search see Antarctic Journal of the United States
Vol. 16(3):1-23. This isste includes an announce-
ment of a proposed study by Rosemary A. Askin, Col-
orado School of Mines, to examine the sgpores, pol-
len ard dincoflagellates recovered fram samples of
middle Cretaceous to middle Tertiary shallow marine
ard normarine s=dimentary rocks oollected in the
James Ross Island area.

Current popalar articles written by De M. Jarzen
and intended for use in schools amd for the general
public include "The Ginkgo Tree"/"LeGinkep" Nectcma
Series No. 11; "Pollination"/"Ia pollinisation"
Nectama Series No. 12; and ‘Canada’s Oldest Fos-
sils"/"les plus anciens fossiles du Canada" Nectama
Series No. 13.

David Jarzen was asked by Claude Caratini (Presi-
dent, Intermational Cammission for Palynology) to
represent ICP at the XXI General Assembly of the
International Union of Biological Sciences which
were held in Ottawa, Ontario, August 22-27, 1982,

In association with mycologists at the University
of Toronto amd the University of Waterloo, the
National Museum of Natural Sciences (Paleohiology
Division) is irnwvolved in the compilation of an At~
las of Fungal Spores. The project is a coordinated
study with Dr. Xris Pirozynski and Adrian Carter
working on the Ascamicetes and Drse. D. Malloch amd
B. Kendrick hamdling the Basidiamycetes and Hypho-
myocetes respectively.

Our work on the Ascamycetes irwolves the photogra-
ply of ascospores fram representatives of mumercus
graps including the Discamycetes, Pyrenamycetes
ard lichens. This is a tall order axd by the time
we are finished the mmber of ascamycete species
alone will prokably exceed one thousard.



Acoompanying each photograph of the spores will be
a short discussion of the distribution, habitat,
host preference as well as cther salienmt features
of the fimguse The material used for

will be selected fram both herbarium material amd
freshly oollected field specimens, all of which
have teen identified by specialists. The scope of
this book is very broad and topefully will be of
interest to people in variocus disciplines including
stratigraphers, alleryists, plant patholcegists as
well as palynologists.

Although it is somewhat difficult to speculate on

the ocampletion date we expect to have a large part
of the project finished by the end of 1983.

1. Paleopalynology Laboratcry: Colin McGregor is
contimiing his research on Silurian and Devoni=
an spores. Be recently canpleted a paper, to
be published in the Boletin de la Academia de
Ciencias (Cordoka, Argentina), on the glabal
stratigraphic applications of Silurian and De—-
vonian spores fram Bolivia. This work is based
on a project done in 1973 while he was in Boli-
via with the United Nations Develorment Pro-
gram. Colin's paper with Jdm Richardson of
the British Miseum and Walter Riegel of the
University of Gottingen, on Silurian and Dewvo-
nian miospore zones of the O0ld Red Sardstone
region, is in the last stages of preparation.
He is also contimiing work on the palecgeogra—-
phy of Devonian spores.

Colin McGregor and Martha Camfield are pxepar-
ing a mamuscript on Upper Devenian spores of
the Hecla Bay, Beverley Inlet and Parry Islands
Pormations of Melville Island. This study is a
stratigraphic contimation of the work reported
in GSC Bulletin 348 (see below).

In August Colin attended the Devonian Subcom=
mission field conference in the Ardemmes and
the Eifel, during which attention was directed
toward possible stratotypes and criteria for
definition of the boundaries of intra-Devonian
stages ard series. The most significant action
of this meeting was the wmanimous recammenda-
tion that the boundary between the Middle ard
Upper Devonian be defined intemationally as at

2.

McGregor, De C., 1981: Spores amd the Middle—
Upper Devonian boundary. Review of Palaeo-
botany and Palynology, 34: 25-47.

and Canfield, M., 1982: Middle
Devonian miospores fran the Cape De Bray,
Weatherall and Hecla Bay formations of
northeastern Melville Island, Canadian Arc-
tic. Geological Survey of Canada, Bulletin
348, 105 Pe

the North Atlamtic Margins, AASP/CIMP Are
nual Meeting, Dublin: 9-10.
, 1982: Spores in the Lower-

Middle deweniian beds of the Eifelian
Hills. Courier Forschungsinstitut Sen
ckenberg, 55: 293~296.

QuaternaijPaleoecologyLaborammy Re Je
Mctt is ocontimiing his study of the late-
glacial ard Holocene palynology of lake sedi-
ment sites in New Brunswicke Cores fram nine
sites have been ohtained ard the basal sedi-
ments have been radiocarbomr-dated. Palynoclogy
of the basal parts of several cores have been
canpleted revealing interesting fluctations in
the late-glacial vegetational amd climatic his-
thYc

Work has also begun on several huried organic
sediment horizons in Nova Scotia with radiocar-
bon dates of about 11 000 years BP. These or-
ganic sediments are overlain by a diamicton or
other inorganic sediment. Pollen analysis of
these sediments will aid t© the knowledge of
late-glacial mlecerwiroments o the mari~
times.

Palynological analysis of several baried nom-
glacial deposits fram Nova Scotia that have
produced infinite radiocarbon dates is contine
inge Work has also begqun on simdilar deposits
fran Iles~de~la-Madeleine, Quebec. Palynologi~
cal results imdicate that both interglacial amd
interstadial intervals are represented.

T. W. Anderson is cwrrently studying lake amd
bog sites in eastern Ontario, southern Quebec
ard adjacent New York State in an effort to
determine the age and enviroment of the late-
Qmternary, Champlain Sea inaursion up the St.
Lawrence and Ottawa River valleys ard its rela—
tiorship with events in the eastern Great
Lakes. Znalyses are beimg carrded axt usirg



pollen ard plant mecrofossil stratigraphy, fos-
sil faunal remains, geochemistry ard sediment-
ology on cores fran embayment sites along the
southwestern extremity of Champlain Sea ard in
Lake Ontario. Other dbjectives of the study
concern late~Quaternary forest succession, cli-
matic history amd forest migration into the
eastern Great Lakes region following the re-
treat of lawrentide Ice. Anderson also col~
lected several cores in summer 192 framn the
southwest and southern ccastal regions of New-
foundland in support of terrain mapping o~
jects being carried ocut there. Palececological
and radiocarbon data on these cores may help
determine whether or not these regions were
glaciated during the late-Quaternary as implied
fran the extent of glaciation and sequence of
weathering zones.

Recent publications:

Anderson, T. W., 1980: Hblocene vegetation amd
climatic history of Prince Edward Island,
Canada. Can. J. Earth Scio, Ve 17, e
1152-1165.

, 1982: Pollen and plant macro-
fossil analyses on late Quaternary sedi=
ments at Kitchener, Ontario: In Cmrrent
Research, Part A, Geol. Surv. Can., Paper
82-1a, pp 131-136.

Mott, R. J., Anderson, T. W. and Matthews, J.

Ve, Jr., 1981: late-glacial palecenviraments
of sites bordering the Champlain Sea hased
on pollen ard macrofossil evidence; In
Qutermary Paleoclimate, W. C. Mahaney
Editor, Geo Abstracts, pp 129-171.

and
14
., 1982: Pollen ard mecrofossil study of
an interglacial deposit in Nova Scotia.
Geographie physique et Quaternaire, vol.
XXXVI, Nos. 1=2, pp 197-208.
ard Jackson, L. E., Jr., 1982: 2an
18 000 year palynclogical record fram the
southern Alberta segment of the classical
Wisconsinan "Ice~free Corridor." Canadian
Journal of Earth Sciences, vol. 19, rp
504-513.

The increased rigor of scientific investigation is
resulting in a tougher lock at the imgrecise or
dissembling drases often found in research papers.
Sameone who had came across one too many of them

campiled this list of research definitions, copied
fran the Natural Hazards Observer, a newsletter
published by the University of Colarado.

It has long been known - I have not bothered to
look up the reference.

Thoogh it has not been possible to provide defi-
nite answers - The experiment didn't work aat,
but I need the publicity.

Typdcal results are shown - The best results
are showne

The most reliable results are Smith's - He was
a student of mine.

me what it meant.

Calgary, Alberta, Canada
August 26 to September 1, 1984

COMMERCIAL EXHIBITS

During the Sixth Intermational Palynological Con-
ference cpportunities will be provided for Commer-
cial Organizations to exhibit their newest equip-
ment ard/or technigques before a worldwide group of
professionals in the field of palynology ard relat-
ed sciences.

Interested exhibitors should direct their emuiries
to: B.G.T. van Helden, Chairman Comercial
Exhibits

c/o Chevron Canada Resources Limited

500 - Sth Averme S.W.

Calgary, Alberta

T2> OL7 CANADA

Teleprone: (403) 234=-5459



M. ica:

M. extensiva:

M. !

M. *macwhaei:

MICERONGIA
{(Je Jansonius)

70-120 w; two well-separated, unr
eqmal antapical torns, asymmetri-
cally paired with unequal armms:
long left antapical and right lat-
eral, short right antapical amd
left lateral; lemgth of amns,
horms may vary; wvesicle broadly
pyriform. Aptian (-Albian).

250-325 u; 4 processes of egal
length (= L of body); antapical
horn + on long axis; lateral amms
cylindrical, at 1/3 of their

ca 230 w single artapical horm
offset fran long axds; lateral
ams long, distally notched, with
short anterior spine, long poste-
rior spine directed Iackward,
amrved, tapered to sharp point.
Valanginian-Hautexivian.

225-280 w; long apical and anta-
pical horn; single latexal amm
recaurved, tapered; other lateral
amm rudimentary (short romded

possibly intermediary to Odonto-
chitina. Barremian.

140-170 u; long antapical hom
gemerally with sl'prt—

ed, with short amterior spine,
long posterior spine angled downe
ward, Aptian. *Type species.

son 1982, Cyst not cavate, or
only very tips of horns cavate;
lateral amms have prominent ante—
rior amd posterior spines. Cin-
qulum many be + distinct. Alhi-
an.

ca 100 u; two antapical horns of
unequal length, separated by comr
cave antapical side; two short, +

eqal lateral armms, notched; cinm

M. perfarata:

M. simples:

M. stauarota:

M. testudinaria:

M. tomaszowensis

gulum central plate smoth, hit
fine spines on extremities ad
aatline; acavate. Barramian.

125-165 w; lorg apical horn; two
antapical lhoms o which e
strogly reduced; two lateral
ams notched, not always of equal
length; distal part of all pro-
cesses with coarse perforations.
Valanginiane

70=175 u; vesicle + rhambic; api-
cal torn lorg, + cylimirical; two
antipical torms of strogly unr
eqal length, their lases touch-
ing; lateral amms rather stort,
of wneqml length, notched, gemr
erally not exterded by spines.
Valarnginian-Hauterivian (-Early
Barranian).

150-170 w; vesicle + oval; hase
of simgle tapering antapical horn
imwolves whole antapical part;
apical lorn stout, often more
densely pitted than rest of vesi-
cle; lateral ams shorter, + uwn~
eqal, at 1/3 of their lergth the
anterior margin amgles toward
posterior causing a tapered erd,
no lateral notches. (Early) Bar-
ranian.

150-160 u; vesicle pentagonal;
apical horn slerder; two antapi-
cal hormrs essentially equal, comr
icel, well separated; lateral
amms bread, nctched, with + short
posterior spine lbent hackward.
Harterivian-Barrenian.

180-260 u; vesicle elorgate rhom-
bic; apical horn lorg: simgle an
tapical lorn + near longy axis,
its mse merging with vesicle
astline; lateral amms with short
cylirdrical part, shallow nctch,
ad with long posterior spine
swept backs.

Valanginian-Hauterivian
Barremnian).

(~Early

135175 u; vesicle rharbie; fimm
apical hom; simgle antapical
horn offset fram long axis; lat—
eral ams + broad, generally of
wmeqnl length, notched, nct
exterxied by spines; swrface may
have scattered spine (1-1.5 u).
Valarnginian.






