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THIS ISSUE is being printed and distributed by Dr. 3. A. Cain of the
University of Tennessee who Gid the same for the last issue. Pro-
fessor E. C. Cocke of ake Forest College, North Carclina, has
generously offered to sponsor two 1ssues and Professor C. A, Arnold
of the University of Michigan at Ann Arbor has written that he will
be glad to help in the distribution of the circular at any future
cdate 1f needed.

OFF SCHEDULE. - For the fact that this issue is more than a month
late, the editor 1s solely responsible. In cxtenuation he can only
blame the most serious of war-time shortages—that of leisure time,.
Important material, notably a review of Dr, Cain's remurkable new
book (Foundations of Plant Geography) will have to be held over for
the next lssue,

CLEVELAND CONFERENCE., - Undsr the auspices of the zcological Soclety
of &merica, our confercnce enjoyed the following announcement:

Wednesscay Afternoon Scesion (sSeptember 13, 1944)

Section 1, Conference on Pollen Apnalysis znd Related Bog
Problems. 1 p.m., Room 34, Adelbert Hall, Scstearn Reserve
University. L, R. W1laon, Coe¢ College, Chalrman.

PANEL DISCUSSION

Pierre Danserean, University of Montreal
John E, Potzger, Butler Univecrzity
Chester A, Arnold, University of Michigan

Dr. Arnold was unablc to be present. The mectbing was quite informal,
Particular attention was given to the problaas of identification, to
important relicts in southeastern Canada, and to the unpublished
striking profiles which Dr. L. R, 'ilson has complcted. These last
extend northward from southern Ohio well into Cancdéa. Dr, Ira T.
Wilson also had on exhibit his sampling devics for the study of deep-
laks sedlments,

Drs., Potzger and Cain gave papers at the Thursday afternoon
joint sesszion of the ESA and Botanlcal Society of America—the report
of Dr. Potzger being on bozs within the New Jersey Pine Barrens, that
of Dr. Cain (and Louisc G. Cain) being a study of size-frequency in
Pinus echinata pollen.

Several members of the conference attended the Thursday morn-
ing scsslon of the geolorsists, to hecar Dr, Ira T, "llson report on
laminated sedimentz and whille there made 1 valued contact with Dr.
George M. Stanley of the University of Michigan, whose work on
glacial features of the Grect Lakes region will afford useful corre-
iotions writh vollen snulyafs data,
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Particularly welcome to those present in Cleveland was the
presence of Prof. Plerre Dansersau of llontreal, and his charminz wife,

TO BE OR NOT TO B, - The Cleveland Conference considerec the ques-
tion of orzanization and decided by a margin of one vote not to or-
sanize at this time. The responsible vote was cast—a bit

sheepishly—-by your editor who confessas to a phobia towards organi-
zations which outlive enthusiasm and justificetion. Howevsr, much
Interesting discussion has come in on this subject end will be found
below.

Subsequently, a letter from the National Research Council
(printed below) was received, containing the interesting suggestion
that it might arrange for a special committee dealing with the sub-
joct of our mutual interest. Comments on this lotter will be ex-
tremely helpful.

CONCERHI" ORGANIZATION, - Of the 10 ballots returned, @ favorzsd in-

formal organization and 8 the title POLLEYN AUD SPOHE SCISHCE CIHACULAR
for ouy publLCutIOL. The followingz corments were made:

"Since a title wubove all should e brief and is not expected to
mention everything, it doecs not seem necessary or desirable Tto in-
clude 'spore,! 'miscsllanzous identifiable plant fragments,! or gsuch,
The word 'Circular! has been good so far. In the Taturs 'Bulletin!
mizht bc hetter. Dues should b2 zet in relation to cost, but »or-
haps with maximum of '£,00. I prefer the followin: title, for issu=
bnvinn:nrin 1945 (?): POLLEN SCIIVC® CIRCULAR (to corrzsnond to
PO,JHJ SCIENCE SOCISTY) The title should nerhaps be changed dirsctly
upon the formatlon of thw society, and new maiwbering - Vol. 1, no. 1,
started." (Ernst Antovs)

"Society For the Studyr of Follen end Sporazsz. Dues 5,00 ner
annuwnt. Separates of articles on nertinent subjects to be furnished
to members, 2s a return on dues, Formal Orgsznization: President,
Vice-president, 3cersetary-Traasurcer, Committes to select articles for
which separates arec to be orderzd. I prefer thoe fo1lwv11~ titls for
iasuss beginning in 1945: Clrcular of Hicro-paleobotany,'’
(Kirm Bryan)

%]
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"A multiplicity of formal organizations is undesirable but the
'Pollen Analysis Circular! and-organization of 2 pollen program at
the AAAS meetings ars both sufficlently excellent things to fesarve
perpetuation. To the sxtent thut organizution znd dues are necessary
to convinue =nd pronmote thase fwnctlons, oneg woulcd cxpcect universal
cooperetion within the zroup. The ucological Society r2ally ouzht
to be interszted in fostoring this developmsnt. Certainly =2 pollen
program at the meetings should D¢ in their prozrom." (H.L. Duzll)

"I prefer POLLEW AU SPORE SCITHCE CINCULAR as a title, alnce
thls includes without &oubt woris:rs on Palacozolc snores. Such
work ls gaining importance Iin Great 3ritain, sspecially in connaction
with corrzlation of cocls." (Zlizabzth il nunx, Ldinbur:h)

"Duss should be low (s=7 5O conf" 2er year) in ordar to on-
cournge menbership on ths waeg of ghose who (lilte myzelf) ~re not
P e L L. f, B T — 2 oam e S | T "\\ AT Py TR Ll M e F i/ ad 1] T
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orzanlzetion, I leav: to thos= closer to the work and likely to
attend meetings." (E. H. Yoss)

t
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"T have the following suggestions to offer regerding name, cues
anC type of orgenizaotion: MICROFOS3IL SOCIETY, If the organlzation
will include workers in pollen from the hayfever angle, we should,
nerhaps, call it POLL=H !”D SPORE INVISTIGATORS. An organization
without persons who are responsible for necessary obligations, will
hﬂrélv survive, so I quLgost that we have the custome xry offlelidal

amily, If we plan to have the mimeogruo wed Clrcular to continue,
cuuu of 1.50 should be sufficicent. (J. B. Potzgsr)

41

"I have the followin, suggestlions to offer regarcing nemc,

cues, &n? tyoe of organizotion: POLLEN AND SPORZ SCIENCE AS30CIATION

Duzs restricted to actusl cost of mimcographing circular, i.e., ,l.OO
or lesg., Probuably many libraricg would become ‘'associnte nembers'
paying cost of subscription of publication, possibly at a slightly
hizher rate." (Horuece G. Richards)

“Ilame - Socizty of Pollen and Spor: Scicnce.

"Tuss -~ One dollzr evory two years.

"Tyne of orzanization - Informsl as possible - 2 steering com-~
mittoe = with = chalrman, secrotary-trsasurer, editor." (L.X."ilson)

"Instead of rebturning the ballot included in the recent Pollen
Analysis Circular, I thought a4 letter might sxpress my views a little

betiter,

"The fact is that study of fossil spores and pollen—that 1is,
plant microfossils—is not in i1tself a jualified 'field' of sciznbific
study, The miCPOfO°“11 studies are pertinent to scveral ciflerent
fields On the one hand they may apply to paleoboblany in its various
geclog iﬁal and stratigranhical aspects and on the other to relatively
racent aspects of nla ne soclology 3tudy from the standpolint »ri-

marily of coal constitution may also become more prevalent later.
3

Students in these Adifferent Ticld 11 expect to call on the micro-
fossil makerigsl to serve their rathoer different purnoscs., The in-
harent tendencies inmplicit in this situation affect tha type of or-
ganirzabtion that is possible, and suggest that it will nave limita-
tions, I belicves that some type of organization could ssrve a useful
purpose, &ny significant advance in microfossil tachnology has
signiflcance for others working on this typ2 of material regardless
of thzir main purposss of study.

"I hava no particuler preferance about an or,hh1~ablonul nane.
From my remarks above, you may infer thut to mc the tyoe of orgzsnisza-
Lion deserves greatest consiceration and that this may bzst be judged
in aceordance wlith th: service such ean organization may legitimately
perfora.

"It doss not seem fto wme that the preposed orsanization chould
attempt independeat formal mectings. At oreseut the Zenlogics
Soclety and the Palcobotanienl Scction of the Botanical Socichy
sponsor meatings which accora with both diviese int.irests inhsrent
in the group, If the orgenizition desires to participzte in
selentifiec moestinss, it would seem to me n more efiective arrnng

a
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to propose collaboration with these pre-existing organizations in
thelr normal annual orograms. 5o far as the Paleobotanical Section
is concerned, I have every reason to think such collaboration would
be welcomed.

"The maln function of the new organization I bhelieve should
be crystallized around the technologic aspects of microfossil work
inasmuch as that is the common point of interest., The interpretation .
of pollen and spore morphology and variation and a proper terminology
to express microfossil characteristics would be pertinent, as well
as the manipulative aspects,

"As to gensral orgasnization, I think the pattern that has beszn
followed by the American Society of Plant Taexonomists most nearly
approaches what is fzasible for the plant micropaleontologists.

(Thisz obviously is too polysyllabic for @ name.) Thelr membership is
not restricted. The dues are very modest. A mimecographed circular,
chiefly 2 current literature check list and commentary, is distributed
whilch is very helpful, It seems to me all these features can be in-
corporated into the proposed organization with advantages.

"I do nobt care to suggest a title for a circular either, Ob-
viously 1t should be short and informative of the objectives of the
circulation. I am glacd to see that 'sporss! are included in the GLitle
sugzested for the 1945 clrcular inasmuch as that implies recognition
and Inclusion of work by 'antediluvian' workers like myself., A
thingz, perhiaps of minor consequence but nevertheless factually cor-
rect, which bothers me 1s that a spore r2ally is a single-celled
reproductive body. A pollen grsain is properly the name for the dis-
persal stage of the one or faew celled mals gametopnyle and the
androspore stage is antecedent to the pollen stage in secd plants.,
Provably cvery botanlst appreciates this, but 1t is a most confusing
thing to oxplain to nonboftanists. The fact remains that thers is
no -simple znd correct designation for the dispersal stage of game-
tophytes of cryptozamic forms, &zsplte the popular anpellation of
the bodics as 'sporas.! ZIZithzr 'spore! should be redefincd with the
active supnort of un organization, such as the proposcd one bids to

e, or cles2 a new ancé appropriate term should be utillzed—though
this pronlsm has been in my ainc for several years, I have no
practical suggcestion to offer." (James io. 3Schopfl)

"The problam of determining the corrcct amount of ducs is a
difficult onz. I would judze that the purpose of duss was to malke a
cortain amount of publication possidle. From my experisnce with
segveral young socletics it 1s wise to e¢stablish the ducs at a figurc
which will be gquitc close to its maximum. I have found that it 1s
extremely daifficult to raise the ducs once a socieby hns been
estavlished, Thus If this organization is lookinz forward to the
nublication of 300-1000 copizs of an anmusl volume hoving 400-500
pages the annual income will have Lo be between L1500 and .2000. This
means that dues should be at least 4,00 and prodzhly more, With
cducs at ¢ figurc zstabliched in this way the sccuring of membsrs will
at first be difficult for they will not considor that they et
"enough for thelr money." However, as ths journal improves the number
of membars increascs nnd the organization develops on &« vory firm

foundntion." (Froudouric!s Johnson)
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SEPARATZS OR A JOUHNAL? - "I still feel that it might be better for

/ The proposzd soclety to circulate separates of articles published in
other Jjournals than to start a journal, although, of course, such a
journal might have pretty good support. I can belleve that many of
you in the biological sciences hesltate about starting another or-
ganization &s you 2lready have a gr:at many. I feel, however, that
it 18 only fair that those of us who are interasted, but hardly
workers in the field, should have an opportunity of making a definite
contribution und at the same time of having an opportunity of keepning
up with the progress of the work," (Kirk Bryan)

PALEQDOTANISTS ENCOURAGE. - "Paleobotanical research as we formerly
knezw it has been seriously curtailed during the war but some aspects
are stlll recclving considerable attention, These relate to the study
of coel and peat depoaits. There 1s a need for information that will
assist 1In cdetalled zeological correlation of coal beds and for the
accurate comparison of varicties of coal based on botanical origin.,
The latter hes aigsnificant bearing on many coal utilization charac-
teristics. Pzut studies contribute greatly to our understending of
coal origin and in some locallitiss may be called on for use as a
subgstitute fucl when coal is Gifficult to obtain." (James H,

Schopf, Chalrman, Henry I, Andrews, Jr., 3ecrctary, Palecbotanical
Section, The Botanleal Soclety of America. Hay 15, 1944)

o

LITERZST UXPRUSSED oY NATIONAL RESZARCE COUNCIL, - "I wish to thank
you for your kindn:ss in sencing copizs of Pollen Analysis Circular,

/ Nos, 1=7 to the Division of Gcology and Geography of the Hational
Research Council, L am, of courss, & rank outsidsr snd a mers lay-
man in this borcéerline subjecl. However, you may rccall from the
3011 Conscrvation Service £izld confersnce abt Spartanburg several
years ago that I mia much intorcested in the geochronologic resuvlts
being obtalned by those of you who are-working in this field., I
have rrod th:se circulars with great inter:st, end I wish to compli-
ment your group on what ls being acconmplished by mcans of then,

"Heving made so good a start in these Glfficult times, 1t saoms
unlikely that your group will nscd much encouragement from outsiders
like myselfl in order to keep Zoing from now on, Hevertheless, I
gnoulc like to be of assistance 1f there ls some wey in which the
—ivision of Geology and lecgrazhy cen appropriately do so, T doubt
that the Divislon cen demonstrats its interest in the field of
'pollen sciznee' by offeriang to print and daistribute one or more
1ssuzs ol your Clrcular, partly because our stenographic and cduplica-
ting facilitisas arc somewhat limited thess duys and partly because

SEA L W

it mizht open the way to embarrassing requests for similar help fiom
othcr informul organlzations. However, 1t might possibly be arranged
1.f vou think it worthwhils,

"T clao douht that at this ralatively late cdate in its dev:lop-
mont 'vollen sclenec! has need for the type of ancouragoment some-
times efforded to new sclentific fields by the =2stablishment of an
NRC commaittee on Lhe subjeect, If szuch & cormittoe ware to he con-
sidercd ot this time, I think that 1t should wan the solection of
relatively small number of thw most active rescarch worksrs in the
ficld. Zut from the number of workers listoc in verlous muibcrs of

bric dlvealir, 1 airfise that cugh & gsdluction wi OF »oz2ily run

™
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"However, there may be other ways in which the blVTS]OP could be
of agsistance and I gshoulcd be very b1ud to have any suggestions that
you might care to offer.” (William ™. Rubey, Chaeran, DlviSIOH of
Goology and Geography, National Iesoarch Council, August 30, 1944)

THE RIGHT 'JORD, - "The question raised by Dr. Antsvs: 'Is pollen
z2nalysis the proper name for the study of pollen and its annlications?
~né his susgestion to replace 1t by 'pollen science' interest us very
much, e cntirely agree that a new term is necced but in view of the
fact that UOllun analysts normally include in their counts the spores
of such plan 25 ferns and mosses we think that some werd carrying a
wider conn ot9t¢on than pollien scems to ne Callcd for. “e would
therefore sugzest palynology (from Greek g X J vew {paluno), to
straw or sprinkle; cf. mTel A7 (pale), finc mcal; cognats with
Latin pollen, flour, dust): th ,uou of pollen and other spores
and thoir dlispersal, and 107110&tlona thereof, e venture to hope
that thz sequence of consonants p-l-n, (suggrsting po1lun hut with

a Qiffsrance) and the gendral cuphony of thu new word may cormend it
to our fa2lleow workers in this ficld. ™¢ hewve boen asslisted in the
coining of this now word by Mr., L. J. D, dichardson, il A,, University
Colluge, Cardalff.,'" (H.A. Hyde end D, A. Williams, July 15, 1944,
"alog)

"T have been toylng with the iLdea of 'micro-palsovotany' as
inciudin: most of the work on oollcu and sporzs zndé also all minor
constitucnts of peat snd humus layers of vegetative remains which
hzve to be identificd by microscopic work., e have a micro-paleon-
tology, and this t2im is now current, It is not a perfact tarm, as
the interest of the society is in the paleontology of microscopic
animuls, Honce mlcro-polecontology is badly constructed. Niero-
pel‘obotuny would have the same objection. It is nlso true that some
of thaze DOODlG who are intsrssted In-poilen from the standpoint of
human allorgics mlght not take kindly to the name which implics thout
bt )PlnCl“l objectiv:s have to €o with past svents. Naturally the
geologicnl sdherents arc priacrily intersstzd rom the polnt of view
of the nast, «nd have only nominal interust in mothods of detecting
Gélfferznt types of pollen, cte, W&, of course, realize that in order
for the naleobotanlsts! conclusions to be valid, idantificaetion rmust
bz 2abaolute, but obviously we connot retain touv much intorozt in the
mcthods by which absolute Jdecatification is achieved." (Xirk Bryon)

s

POLLEN ANALYSIS IN THIE PACIFIC NOLUIYE3T. - Professor Henry P. Hansen
ol Orcgon State ColT‘b has in preparation for npublicotion "a paper

"disecussing the pollan anuljsis of 2bout 70 s¢dimentary colums from

biis phrd of the country." This pap:r c¢cmbodics work dona on & Guggen-
heim followshlp. The cditor has qrﬁ the privilage of cxemining it

in nmnuscrlpt and has bHoon struck with its worimanlilo ausa ljtj ond
its strong confirmation of gZenure: l Pusults obtzincd in enstern Horth

Rmarioo,

A GEOLOCGICAL PAPER OF INTERZSY TO POLLIZN ANALYSTS., - In 1942 o gerics
of studics by W. L. Brodlcy and othors wos complstsd on the goologzy
cnd blology of North Atlantic deep-sca cores (Bradley, W.il., =2t al,
1242, Guology nnd Rlologzy of North Atlantic Duep-Sen Corcs between
Hosfoundlong snd ITreland, V.8 .8.3.; Prof, Finege 19C: 1-1€3 (Prrts
1-9, Pzh, 1941-dJdunc 1248). 23 nlutas, 20 flzs., 306 towles, ) thnbd Is
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worthy of the study of pollen analysts and investigators of Pleisto-
cene and postglacial climatic history., No review of this important
paper will be attempted here, but certain of the findings and inter-
pretations will be mentioned.

Of all the studles of the cores those on litholozy and

v Foraminifera were most suggestive, Lithologic correlations were pos-
sibdle on a basis of alkalic volcanic glass shards (an upper zone &ll
across the Atlantic, at about lat, 50-N., and a lower zone west of
the Faroday Hills portion of the Atlantic Ridge, at about long.30°V.),
glaclal marine scdiments, and foraminiferal marl, The foraminiferal
facics (especinlly pelagic species) that are charaocteristic of cold
and waim climates correlate with the alternating glacial marine and
warm-water ge@iments incdicated by the lithology.

"eooCores 4, 5, 6, and 7 [@estern Atlantié] contain two ash
goncs nnd have the same sequence of glacisl marine deposits between
tihe ash zones. Below the lowar ash zone in each core thesre 13 o
another gluciel marine zoneg, which is underlain by for miniferal nmarl
simlilar to that found today at the surface of the occrn floor. The

equence of zones in these four cores sgrues so woll that their
correlation sceems well 9stzblished in this ares,.. The corrclation
of strata in the corcs is...lcass satisfactory from cors 8 [@n the

tht

3
4
Q
.
1.

Atlantic Hidgé] castworc [corcs 9-1@1 hen it is wast of the mid-
Atlontic ridge, but the consistent rclation betwesn an upper ash zone
nnd the uppermost glsacinl merine zone appenrs to be a ralisble basgils
for tying together 2ll cores except 3 [Menr the Newfoundland Bwnk]
2llow scaple

obtaine It

ang Ll Jﬁhon hard volcanic rock was gbtruel ané only & shal
d7.

The cviience from litholozic and foraminiferal data nermit
threce interpretations (I, II, IIT of the accompanyin:; diagram), The
authors favor interpretation ITII, and I quote the following interest-
ing paragraph,

V "The third possible intorpretation is that ali four glacial
marlne zones ropresent only substazes of the Wisconsin stage...,
though the latest two substages are not separated by o clearly defined
non-glaclal substage, Por the greater nart of ths "isconsin stage

+this interpretation apparently implies a greater latitudinal range of
glaclal phenomenz both in the North Atlantic ocean and in eastern

North Awmerica than is evident in ths record of continental glaciation.
It implices that for periods of time measured in thousands of wars

Pthe North Atlantic at approximately 509N, eltermately contrined an
 abundnnce of Arift lce and then agaln for thousands of years was
nearly or qulte froeof ice. This seoms to Indicate that, cxcept in
the intervels between the latest two glacial marine zonos, the conti-
nentnl dlece shezt not only withérew from the coast but nrob2bly re-
vbronted well back townrd its centors of dispersal so that the marine
climate of the western North Atlantic was not greatly different from
what it now is,”

From the upper portions of the corcs above the most recent
gloveinl marine sodinent thers is strong indaication from the
Foraminifcra thet "durling roughly the middle part of the nost-glacial

porature in those arcos in bhe North
an oravalls there todoy,”

¢ Interval the surfoco-wnber bomp
Atlenble wos somowint hlghey bl
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Undoubtedly the future will sze further cdeep-sca scediman
analyses wnailch would sezm to offer the souncest possible ©
Atlantic correlation of late Fleistocene and Recent climatcz

by
m
=
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|

3 espe-
clially with samples south of the Atlantic widgs, more numerous in
th: Zastern Atlantic, and alonz a meridional line, Withou e 1

t
Iinformation the c¢vidence from pollen analysis on thiz two si

Although tho authors make no effort to sstimate the gextent of
the probable temperasture changes in degrees, the indications are that
considsrable refrigeration and warming occurred. Studsnte of terres-
trial conditions (3uch as the modern anomalous areas of spscies and
communitizs: warm and cold relics) may be cncouraged in hypothe-
slzing the nacessary past temperatures to explain nresent sereo-
graphical patterns., In this connzsction I can not refrain from onc
further quotation, "the most reliable source of information on the
gcolopry of foraminiferal faunas is still the known Zistridution of
the specles composing the suncs,” which can he extended to
gcologicnl-geogranhical problems in general.---Stanlcy A, Cain,
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FROM NZY ZEALAND.--"Dr., Allan has kindly lent me two copies of your
Pollen Analysls Circular (Nos. & ané 7), and I feel that pollen work-
ers are much incdebted to the sponsors for this very readabhle publi-
cation,

"I am just picking up the threads again after a period of war
work and hope to continue the work on New Zecaland Pollens launched by
Miss L, M. Cranwell, now Hrs., S. Watson Smith, who has recently
joined you in America,

"Altogether we have some 400,000 acres of pzat lands, about a
quarter of which has been brought into cultivation. In certain arcas
where swamp land has been converted to pasture, stock is not doing
well and evidence has bezn obtained, in some instances, of copper
deficiency. Ve are taking up the comparative gstudy of s clected peat
ieposits to sez whethoer any botanlcal factors may be found vhich
misht be correlated with the incidence of thzsz teoubles. Pollen
. and firn sporszs are being talken into zccount, and it is hoped that
‘ the dato so obtaincd may be useful for future studies. In this con-
nection, attention is beinz given to ths dispersal of polien and
sporss, as preliminary work suggests that, under New Zealand condi-
tions, the effect of long distance transport is not consnicuous or,
at eny rate, is largely confined to_certain species.” (¥, F. Harris,

ant Research Burcau, Yellington, M,Z., Sept. 6, 1944)

o ?

LY TO TEZ GZNERA DF PALEQZOIC SPORES AIID POLLEN

e

—

. Fossils unicentric, no spocial axis of symmetry,
sutur: absent

A, Spherical or subspharical, disc shaped when comn-
pressed; well minutely pcecrforate, surface other-
WS SMOOEIL, & v sosnmcrin = » & sveaess ¥ v & cRswas & 5 ¢ e 3§ seeans baamanl tes

wall alveo te oncn-

£, Irrecgular or lobate mozses; 1la
g irregular, coarsely dentate,"Boghend algad

ings outward; curface

i ITI., Foazsila with bilator
! monolecte; trilete or

o]

al or triradial symmctry; suturcs

4

A, Fossils bilatcrally symmetrlic; sutures monolcte,
tril-cte or nbsent
B. Vesicular (bladder) eppendagess lacking

C. Fossils 100-500 mu. through len:s sxis; monolete
suture with mediaon sngular deflcetion; distal
groove often prosent; translucent to opaque...Dolerospora

C. Foseils 20-130 mu, throuzh long axis; monolote
suturs without meainl deflaction; daistal
grooves absent; usually transparcnt; oftcn
DEaN-SHAPCE e et v civavisosscssioennasssssssness Lagvizato-

sporites

B, Veslcular (bludder) appendage, onc or two

C. WICS'L(_,I,'H ar nrlp\)nd \“_, t\, O, O‘;}pOSitf) or Su‘o_
onposite on the cbntr=1 call
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D. Bladders inclined distally; central cell
thickened on proximal side......V.....e.....Pityosporites

D, Bladders not distally inclined; central cell
not dlfferentially thickened

E. Bladders oppositcly attached on central
cell; suture sbsenbt...ccesessanvosessissacdlisporites

E. Bladders sub-oppositely attached on cen-
tral cell; suture functionally monolete with
3light medial deflection and shorter suture
gimulating en assymmetrical trileste suture
PAEL O I Mt e v ceonnessscnnnessanesseesncesssarasporites

} C. Vesicular (bladder) appendege annulate;
fossils elliptical

D, Relatively large, 200=300 MU.cseessaaseensqsdonalosporites

D. S:’l&llel”, 50_195 lnuoctcooc-o-ool-ut ..... .....Flor‘initeﬂ

A, Fossils with triradial symmetry; sutures trilecte
or obscure

B, Fossgils usually coupressed, sack-like, 4-10 .
or more in length; wall composed of intcrmeshed
fibrils; 3 diminutive a2borted spores somctimoes
G180 PIESONB v eses i soiainee s romenssmaesnes »o casasss s GYSe0Iporitas

B. Tossils not sack-like; less than 4 mm., in slze;
walls not as above; when in tetrads, ususlly no
, spores are dlminutive .
C. onc or morc veéslcular appendages present

D. Vesicular appendage single....eeeeereeeeseaessndosporites

D, Veslcular appendages trimerous.....esveeeseeq..81l2bl-3porites

C. Veslcular anpendagces not present

D. Ffossils 0,4-3 mm. or more in diamecter; walls
relatlvely thick; opaque or poorly transluccnt;
surface often highly ornamented

E, Axis (of uncompressecd spore) shorter than
radial diamcter

F. Trilete rays not rcaching the equator;
appendages, if prcsent, not confined to
cquator; ornfmentation apiculato or lack-
ing; diamcter usually more than 1 mm........lrilctes,sect,
Aphanozonatil

F. Trilate roys cxtending to or ncarly to
the equstor; appcndages on the ecquator
flsnge-1like, aurlculate, aplculate, or

Ahesant s Aarymarmontatrian artanog
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G, Fossils triangular in cecquatorial view

H. Auriculac prcsent on equator...........Trilctecs,sect.
Auriculnti
H, Auriculse not present on equator.......lriletes,sect,
Tricngulati
G. Fossils round in equatorial view.........Triletes,sect.
undifferentiated

E. Axis (of uncompressed sporec) equal to or
longer than equatorial diametzr

F. Not spherical; ornamentation various.......Triletes,sect.
Lagenicula

F. Spherical; ornamentation absent.,...........Calamospora

D. Fosslls less than .4 mm, in diamcter

E, Uncompressed spores spherical, ornamen-
tation absent; transparent to opaque

', Fossils unsually collapsed and much
folded, elaters absent.........c.c.veee....C2lAamosnora

F. Fossils usually not collansed or much
folded, circinately coiled elaters present.Zlaterites

E.4Yncompressed spores not spherical, or if
spherical ornamentation przsent, folding
infrequent; transparent to opaque

F. Fossils triangular in cquatorial view
G, Equatorial region fimbriate, flanged,
thickened, or aurlculate

H, Auriculate thickenings at radial

BAZLE S . coeins v 1 o somune e nemmaes s s newwen s« o LELGQULEPL e
H, Auriculate thicksnings absent at

radlal anglcs

I, Fimbriate flange or equatorial apiculae

preacnt; elements of flange longer be-

tween radii than 2t racdial zngles.....e.i¢inschospora
I, Flange not as above

J. Equatorizsl region of spore wall
thickencd, frequently opaque.........o0cnso-sporites

J. Bquetoricl region not thicksencd,
highly translucent

K. Flanzc broad, membrancous, sl ightly

striate, usuelly serrulate, wider

&t Padlal ANELES. ¢ ¢ cewees v ¢ swenn sohrratplraditos
K. Flange nerrow or obscure, ridge-

1ike, of uniform width.............Lycospora
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G, Equatorial region without flange

H, Prominent reticulate wall thicken-
ings on at legast half of spore surface,Reticulate-

: sporites
l H, No reticulate wall thickenings
I. Ornamentation of blunt or
partate spines..iecieee.s souié w v ¥ seaan s s el abrlckia

I. Ornamentation not as above

J. Equatorial ridgc or thickenings
Elbfj@nt.o LI T T T ST I T R R I R --.Granu:L&t@"S_POI'itOS

J. Simplc equatorlal ridgs present;
with uniformececececeseessseseesssLycospora

F, Fosglls round in cquetorial view
G. Dquatorial reglon flanged or thickencd

H, Equatorisl rogion thickened, fre-
quently opaqus; flunge may be present...Denso-sporites

H, Equatorisl region not apprecisbly thickencd

e

lange rnembrancoud, sc.asiesssesssslirratriracdlites

I.
I. Fienge narrow snd ridge-like..........Lycospora

G. Zouatorlisl region neither flanged nor
visibly thickened 2

. Ornementation of blunt or partate
E‘pines. ® % 8 8 F & 5 B B 8 8 8 % % & B 8 4 B R F & 4 F w s FoEo L ] IE{aiStri'Ckia

I, Ornamentation not as 2bove

I. Equatorial ridge or thickesnings
AREBI, 5 ;& ¢ wwwaes ¢ § gEE & s ¢ veswa v 8w eneuiotatl-
sporites
I, Zquatorial ridge or tnlckenings
present

J. Equatorial ridge simple, width )
unifor’m...............------a---ooo-vL*"JCOSPOPa__,

J. Equatorial thickenings irregular,
with not uniform..i.civieisvanins ... eticulatl-
sporites

(L. R, Wilson, Coec College)
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