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Zu scons fitting to offer saio oi^Jiuiatoiy remarks about plant

uici’ofuseils, in order that their siynificaiaec nay bo cc^iotoV a./prsclatc: 

sat lam tnu contoxu or c-ias thesis*

Disposed plant micxofossils wore casually rocojniscd In various 

ty^os of codiaencary strata at aa early date (uMto 11:82, Dawson 1871a), 

Since then they have* boon encountered in alKiowt all by. os of sedimentary 

rock (hileun 1946),

The asst abundant and cosmopolitan of plant Lilcrofosoila are scores 

urli pollens, similar in appearance to those produced by taz^uot^Lal plants, 

Those fossils abound in certain deposits, particularly in low and median 

i’ank cools, many shales and seme sandstones. The larger (female J units, 

rx^aevoros, are relatively rural/ encountered in the dispersed condition 

in nou-coaly strata, perhaps because they are easily broken by pressure of 

mineral grains. The smaller unite, the isosporcs, uicrosporcs and /alien 

grains, collectively i^iown us miosporcs (Guannel 1952), on the other liana 

fro.picntly occur intact even in coarsegrained sandstones.

Both megasporos and iaiosporcs may ba folded and disturbed to varjinc 

dejrcos depending on the rigidity of their wall. In addition they arc, 

except for relatively rare exceptions, flattened to a disc-like fora by the 

pressure of the enveloping matrix.

■evidently many of the spores and pollens wizich occur as fossils were 

wind-blown or waterborne, Just as are sa.m present-day ones. Tills is 

sugjostad by the tendency of some furuis to persist across facies boundaries 

between marina, brackish-wutox* a-zu nonHOUi'—iu struts youas 195r).







Until recently, ths accumulation ci* literature on plant oicrofossilo

lias boon sics, scatlorad and varied in emphasis. Latterly however, attention

has been focussed, on economic motives, and coascgauatly contributions to sone

aspects have become oncccdingly Humorous# Much of the foregoing literature 

boars on the course of the present investigation, and therefor© an account 

of the zaajor dovolopnents will be appropriate.

The curliest literature on plant uicrofossils consists of occasional

brief descriptions, usually associated with investigations of sporangia and 

other imcroscopic rennins (cf# kcnualt 1176, Mathorst 1902). Most of those 

Ou»xAp u ox .v^. ra* ..^aO «uLuvie an^or^* s^mOva a3 tne sjLgnifac..>««co of spo^'os —..... oolicr 

microfocsils ger so, and eonse-.juently their descriptions wore usually vague 

aim incomplete •

Soinsch (1114) anil Bennie and uidston (11^6) aide the first attempts 

to apply spore studies to stratigrapllc purposes. Only ulmin a^pjs.l...xaa!y 

the last bwenty-fivo years, however, is the potential geological :uu~ boto/ilcal 

sags m..Aaancc ox those fossils bccoml.ip genex^xlly rcalasou. 4.«axstxa.c2£ ^^.yp^ ^^j*/ 

<w.l loruAXi (1952, 1915), applying the tocini^us of bulk maceration of their 

su^/1.j^, llr.t derived large-scale application of snail spores to strati­

graphic problens. They dauonstr ted that Cmbs^.ufcru-s spores possess m:laus 

sufficiently distinctive and census.”! to allo:; t ;BQ to bo else silica in a 

practical jammer, and t mt these spores nay bo useful fox* the correlation of 

suae cool seams# In succeeding years, amorous papers sure puulish-d a.^*

1.
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ing bath zaiospercs and msgaoporos of various ages to the stratigraphy of coal 

deposits (Lubar 1937$ Kosxilx 1250, Dijkstra 1952 et ul.).

Within th© last decade meh data in rdcro. alacobotany Las been forth­

coming in the interests of oil exploration (auyl, Lullcr and Latorbolk 1955$ 

Hoffmeister 1955)» rtussian, butch and Asarican organisations have used spores 

and policies for correlating and prospecting purposes, ana as indicators of the 

position of ancient shorelines (vidp baa..:ovu 1953$ Hoffmeister 1955) • Through 

these studies it is evident that plant aiorofossils uro often abundant in 

various sediments other than coal (i.c. in simile, sandstone and even Hues tone; 

(cf. ^s0 Bilson 1946$ Hofftaoister, otuplin and .'allo/ 19>3a).

Interest in the study of pro-Carboniferous spores, especially those 

of Devonian, age, is also a recent development. Uork has been done by 

Llovckaya (1936), Thomson. (1952) Hsu (1953) and others in which mite signif­

icant n^ubers of spores wore described, proving feat the snore flora of the 

Devonian period can be at least us prolific us that of younger sediaoabs, 

hauaova (1953) has given us the moat comprehensive treatment of Devonian 

spores. She has described and evaluated appradxuitely one thousand species 

of spa rue iipqjx-spp from Liddle and Upper Devonian terrigenous scdii4o.it s of tbs 

ixUSsxan Plaufom.

On tills continent dispersed spores of Devonian strata have been recorded

by a feu authors. Long (1931), Arnold (1/36), Le^on (1/53J and Hoffiujistor, 

Staplin and Hallo/ (1955a) refox* briefly to spores and spore-limo fossils from 

Canadian deposits. LinsLai- (1954) Ims revealed a nogaspore assemblage from 

uppermost Devonian black shales of Ohio, finally, Loaf arte and McGregor ^254/$ 

in a preliminary report, do scribe a prolific flora of uiospores frow ^ ^ -^'

sandstone.

scdii4o.it


3.
of tile contributions ’.Mich hove described a only a

2c;: have enphusised partly botanical rulatiuns.iijs. iiaumove. (1953) aid. 

hotonie and Krc..ip (1953b) Imvo made especially noteworthy contributions in 

this direction, manly by com2 firing dispersed spores with t-woe that have 

been found in fiwtifications. They inferred a curtain degree of affinity 

•.dien the spores so compared are laorpholojically similar. In those papers and 

others (ratonio 1952) they have also attempted to assess the palaeoocological 

and plylogcnetic significance of the microfussils.

At about the sane tine as tho initial work of dais brick and Ibrahim 

appeared concerning spores, liscmck (1931, 1934, 193-0 initiated the first 

extensive study of tho other major group of plant laicrofossils, the hystricho- 

sphaorids. Since then, a sass of descriptive data has accumulated concerning 

hystrichosphaerids of all geological periods. (0. wetsol 1933 if*, feunff 1951

lystvich^sphacrids, Ills fossil spores, have received Much less 

attention in this cuarury than abroad. base linage! (1941), ani Dcunff 

1954a, 1955) briefly describe a few specimens of ?vsbrichospiiacrid-*likc 

organism of Devonian ago from tho Groat Lakes region. Fisher (1953) did 

sone similar work for the Silurian of tho same region. Other than those, 

descriptions of Mo£th American lystrichosphaerids are not available, as 

far as tho writer is aware.

Apparently, no work lias been published, in tliis country or elsewhere, 

with emphasis on tho use of t^ese organism for stratigraphy.

^’ direction of iQtiur research;

Clearly, one of the most improtant arcus of rme. reh in need of 

exploration concerns plant uicrofossils of Devonian age. several autiiore
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(hadforth and McGrogox* 1954, Hoffmeister, Stuplin and Malloy 1955a, 

Leclerc 1956) have pointed out the potential value of those fossils. 

There is no reason to doubt that once the miosporos and other iiiicrofo soils 

contained in Devonian deposits are defined, and their scope of occurrence 

and pattern of distribution clarified, they cun bo as useful for* strati- 

graply as have those of Carboniferous and younger sediments.

Some Devonian recks apparently lack horizon markers or.diagnostic 

fossils (Debit and McLaren 1950, p. 10$ fosor 1956, p. 15) • In such cases, 

demonstration of the presence of plant microfossils and of their appropriate­

ness as stratigraphic indices would be welcome from the fundamental point of 

view of a better understanding of the geology of Canada.

Furthermore, although the px*esence of plant microfossils in Largs 

numbers in certain marine and non-marine Devonian sediments in Gunmi-i h_3 

been suggested (iiadforth and McGregor 1956), their scope has not been 

adequately established. An investigation of this sort, using a selected 

variety of sediments, would provide a baseline for long-term study of the 

Devonian microflora of this country* Mich oil deposits have been discov­

ered in Devonian strata in Canada and tills provides an additional stimulus 

fur investigation of their uicroflora.

The botanical significance of Devonian plant nicrufossils, partic­

ularly spores, promises to bo at least us groat as the geological. because 

of their numbers and their capacity to disperse, spores can convoy infer. :- 

ation about plants which because of their habitats or structure, :;ore not 

suited for preservation as megafossils (•Thomson 1952, Leclerc 1956). 1^ 

may bo possible to infer the existence of entire now groups of pl- 16U u- •c'i 

uOX’O 7pmJ<> b-40 bl k-jLy IIOu lai-O..il t/O CUulwUlGe



?ron the isegafoseil accord tso knoi; that vegetative diffs initiation, 

on lane lias rapid throujkinit the Devonian period (tori !>✓>)• X* is 

possible trait the a ora ovidci-ce iriH help to clarify oar inouled-jo of 

the patterns of floral evolution if- ich accorvsniod these? rapid changes., 

••leo, the extraction ad largo numbers of spores frxi various r-itricoo, end • 

the relating or? their patterns ad distribution to mjor geological averts 

(i.c. orogen/, ravins transgrcecions and reggae cions, cli^aibic c-m ;ss5 £^*) 

nay pruvicie a rothoa of clarifying various proo-Lisss o_ p...U7ssscss.s, _.' u.„ 

Cylogosy dor the Devonian flora,

There arc mny other facets of the Devonian vo^ct:.,ui;Li .barb ri.lol 

i/o knov vciy little. The ancestors of ths devonian 1. al floias, die deriv­

ation of liotorospory oron; uovunian plants, ths auvsbim of ^.Lonou.yuu ;ony 

gg,. poliQf'^lojciV in t-io dcvelopCKjnt of tcrzastracTl i visits, ' m sao rslatxvs 

an bx.yu. wio s Ou. viio usejor taxa, ropsosejiG areas ox ar. giiy .. wCii ...<y so ug 

least partially clarified by a better knowledge of ths plant Mcrof ... ' a 

of the Devonian period.

In addition to plant spores, the lystrichosphaerida also • tools 

for both ti?a palaeontologist and the botanist, once they have been •.•us a..t^ly 

iavestigatod. Interest in their use dor oil exploration has vacantly ’.>..—; 

exjuessau (hilsun coil lioff lister 19^5, loads l/s9)» The latter ...t .sr a 

css optiolstic concoiviing the stratigraphic value of these fossils^ ■• - ..-­

too little ii.hu. at ion is av-ilublc to allo;, a definite stutuu i ■-•„ o nu.r 

uurth, Ths scuroltv ^ publish.£ data on dnindian (or Hurth ....;•-<•.-::, 

hyotx'xCuios^)iL-iQri.uS i.o-..v ./u—' '-.j.oj.u.’, ^.nu tiio nesu for ma'ttiux* su-'.—v "^ 

• .a. i» ^v •-* u i«> uX <
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trouts cither lystrichosphaerlds or spores and pollens, but not the two

slw'ltancousi/. It world seen desirable to couparo the patterns of occur­

rence of the two types of ilcxofossil regains by including then in one 

coordinated r.ork, whan they are encountered in the s^e reel. It is 

reasonable to suggest that the/ should conplenunt one .another with respect 

to fu;dw..ewtal botanical and geological problems, since byutriclu>spliaoraus 

Wore apparently typically' ravine in imbitat as opposed to spores and.

pollens which wore terrestrial or emergent in origin*

3* ‘i'hc ob/lcetivos. of ths present stew:

The uias of tills investigation have been designed to serve two 

rjajor function as suggested by the foregoing i^n-rhs. rrlunrily they acre 

outlined, to provide a survey of the plant aiarufossils of Devonian strata, 

on a sufficiently broad scale to reveal a wide range of application, '-t 

the sax uwx io as acsimble uvat ‘trey uHos the ostablislwant of dofm- 

itivo data concerning the disclosed uiicrofoesils sauce f.J.s has not been 

dene for Devonian deposits on tills continent. In. order to satisfy th- e 

uur».i3, uhs following objectives wore cog one.

(a) The cemiui-tion of several fam bions of Devonian age, selected 

from, various parts of Canada, to detersdao their possible plant 

nisrofossil content, both sarins and ncn-aarine sedisunts wall be 

used repro sent:Lag a brood rungo of Devonian tine. This objective 

sill bo fulfilled when suitable tcehnicucs for extraction lavs been 

developed, oral when the nicrofossils have been nude available for 

description.

(b) Detailed aesciuLaion of ths disclosed Licrofossils. .each des­

cription ’fill be cxcoci^iUiiicl, ulurc possible, by conparison with ~or
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<^GI2C^*J>OCi,i. *6110 2LX uUra utt^'O •

1^3 —j'J'—J.'.WSXOil OX u’lO LXLSxVjX OSSllS XJA iZlS XJX....^...—1.J u-U.^J

(1) as assesJxUces»

(11) as inlLcatuxs si ths stinxcture oi‘ ths Hora xl-ich ...xo-ucxu 

thca.

(ill) as aids in tho xnbci’prutation of certain axoblsns of 

floral evolution and palaeoecolo^’.

(-~v) us cools fox* Svix.'Gx^ra^'xjXc v.'ux*a»



SELECTION AND TR^ATE^T OF MATERIAL

1. Choice of samples:

For the purpose of choosing material to fulfill the prere­

quisite set out in objective (a), samples were taken from several 

formations of Devonian age and a preliminary assessment was made o£ 

their microfossil content. Samples from five of these formations, 

wiiich yielded microfossils, were chosen for inclusion in the present 

investigation because they represented a range of age, sedimentary 

type and geographical locality.

2* Geographical and geological data:

A summary of the geographical and geological data for the 

selected samples is given in Table I. A more detailed account of 

certain aspects of the geological facts is presented in the para­

graphs to folio;;. Tabic II is a correlation chart showing the approxi­

mate positions of the various formations in the standard North American 

and European sections. Cooper et al. (1942) and other wore recent 

sources were consulted regarding the correlations.

(a) Sextant formation:

The best known and most accessible exposures of this forma­

tion occur on either side of the Abitibi River at Sextant Rapids in 

Northern Ontario, where our samples were obtained. Outcrops which arc 

probably of the same age are known from only three other localities, 

the most distant being about seventy-five miles west of Sextant Rapid#/

8.



TABLE I

Formation Age Lithology Locality Collector

Pi-hDRIX EQUIVALENT UPPER DEVONIAN 
Buchiola sone of 
Bullock & Hughes

BLACK SHALY 
SANDSTONE 

(non-calcareous)

SOLO CREEK, YUKON 
Outcrop, Sample 
#213753
(Bullock & Hughes)

B. Bullock

MELVILLE ISLAND UPPER DEVONIAN COAL
(HIGH VOLATILE
B. BITUMINOUS)

SE VENS HEAD, 
MELVILLE ISLAND. 
Outcrop G.3.C. 
field
No. 54-3-8.

E. T. Toser

BATTERY FOINT MIDDLE DEVONIAN SANDSTONE, 
greenish-grey, 
with small 
angular carbon­
aceous fragments

ABSI^-biillLIAHT, 
GASPE PENINSULA. 
Outcrop.

N. W. Radforth

ONONDAGA MIDDLE DEVONIAN 2" BLACK SHALL 
PARTINGS IN 
GRI. Z Lil. IE-* 
STONE

NORFOLK COUNTY,
ONTARIO, core #3, Oliver Iron 
Minin; Div. of U.S. Steel Corp. 

. 278.5 ft. and 432 ft.
in core.

SEXTANT UPrUiMOST LO JER 
J.^iu; (?) 
(Fritz and 
Cranswick 1953)

GREY MICACEOUS 
SHALL, SANDSTONE 
A ID CONGLON) RATE* 
CR( >53-1 EDDIED 
(Fig. 2 and 3.) 
See Appendix II 
for stratigraphic 
sections.

SEXTANT RAPIDS, 
ABITIBI RIVER, 
ONTARIO. Outcrop A- 
weat bank, at base 
of rapids. Gutcrop 
C-cast bank nt base 
of rapids.

C. McGrcgoi’





on tho wabiskagami River (Lerjon 1953)*

The Sextant rocks consist ox' alternating layers of shale, 

sandstone and conglomerate. Plaint fossils abound in some of the 

layers, especially in the micaceous shales where they occur abun­

dantly as compressions. The shale layers are rarely more than about 

six inches thick, and often do not persist for more than a few yards 

laterally. No marine fossils have been found.

Until now, neither the microflora nor tho icagaflora of the 

Sextant formation has been studied in detail. Pell (in Dyer 1923) 

identified Drcnanophycus spiaaoforals Goppert and Aphylloptcri s 

(probably = Dawsonites arcuatus Halle). On this tentative basis, 

and also because of the stratigraphic position of the formation. Boll 

and others (Lemon 1953, Frits and Cranswick 1953, Harbison 1953) have 

assigned to it an uppermost Lower Devonian age. Tho Abitibi iiivcr 

formation, -which overlies the Sextant with apparent conformity, has 

been correlated with the Bois Blanc-Detroit River-Dundee section of 

Ontario and the Onondaga of New York by the same authors. Cooper 

et al. (19A2) however, placed the Abitibi River formation somewhat 

higher in the Middle Devonian section, so that the Sextant could con­

ceivably be younger us well, perhaps lower Middle Devonian. Un the 

correlation chart (Tabic II) the opinions of tho previously named 

authorities are followed and the Sextant formation consequently is 

tentatively shown as uppermost Lower Devonian in age.

Lemon (1953, p* 50) makes tho ft Ilonin ; co.ocato on tho
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deposition environment of the Joxtant formation:

”... most likely ... the sediments were deposited in a 
shallow lake, or series of lakes, by streams flowing 
from a region of higher ground developed on the Pre­
cambrian rocks to the south. The climate was most 
probably monsoons! in type ... .”

In the rainy season, coarser deposits would be laid down, in which 

occasional plant fragments could be preserved, while in the dry 

season sluggish streams flowing across the fans at the base of the 

highland would deposit finer sediments that could allow preserva­

tion of abundant fragmentary plant remains. Lemon further states 

(1953, p. 16) that,

"It is clear that deposition of the coarser siltstone 
and shale sediment and envelopment of plants wore 
sufficiently rapid to have been completed before decay 
of the organic matter had progressed to any great extent," 

Frits and Cranswick (1953) and iiartison (1953) emphasize the limi­

ted areal extant of sediments of the Sextant formation.

(b) Onondaga formation:

Tho Onondaga formation occurs over a considerable area 

of the region south and cast of Lake Erie in the United States. 

At its northern limit, it occurs as a narrow strip along the north 

shore of the Lake in the Ontario peninsula. Tho sample used in 

this investigation was collected in this region (Table I). The 

specimens under consideration here were derived from black cal­

careous shale partings, about one centimeter thick, in limestone.

According to Cooper et al. (1942) and others, the Onon­

daga formation belongs to tho lower part of the Middle Devonian 

(Oncsquethawan stage) of the American classification. This assign­

ment is widely accepted, and is followed here (Table II).
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Th© abundance of corals and the wide areal extent of this 

formation indicate that it was probably laid down in a warn, clear 

sea, bordered by low land (Schuchcrt and Dunbar 1944). To the 

writer’s knowledge no terrestrial plant remains have been found 

until now in Onondaga strata.

(c) Battery Point formation:

McGerrigle (1950) introduced the term Battery Point to 

designate the upper part of the thick succession of sandstone and 

shale known as the Gaspe Sandstone, which outcrops along the north 

and south shores of Gaspe Bay. McGorriglc (1950, pp. 84-90) dis­

cusses the stratigraphy of the Battery Point formation in some 

detail.

Humorous fragmentary plant remains have been found in 

these beds, as well as fossil fish remains, but they arc not regarded 

as sufficiently diagnostic for precise dating of the bods. Dawson 

(1871 and 1882) reported fossil plants from the section, probably 

from the Buttery Point formation (JcGcrriglc 1950, p. 86). These 

remains included Drccanouhycus sninaeforeds (Arthrostiraa gracile) 

Goppert which Dorf and Cooper (1943) consider "indicative0 of Lower 

Devonian age. According to Arnold (1946, p. 91) however, 

D. spinaeformis occurs in the Middle Devonian as well, so that the 

presence of this species in the Gaspe buds does not preclude a Middle 

Devonian age. McGorrigle (1950) reviews the opinions of Clarke (1908), 

White (1913), Kindle (1938), Cooper at al. (1942) and others, and con­

cludes that the age of the Gaspe sandstones "... is the age of its 

mollusks and particularly of its pclccypods ...", and specifically
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that ”... we must refer the ... Battery Point ... to the strati­

graphic level of the Middle Devonian Hamilton formation.” This age 

is adopted in the present investigation.

Most of the sediments which formed the Battery Point forma­

tion vrere evidently deposited in shallow seas, bordering the conti­

nental areas which were being uplifted to the east by the Acadian dis­

turbance. There is much evidence of shallow ivater deposition (cross­

bedding, ripple marks etc.) throughout the formation. McGerrigle 

(1950, p. 98) says that ”... shallowing of the sea, and even local 

emergence ... probably recurred again and again during the deposi­

tion of the Gaspe Sandstones•”

(d) Perdrix equivalent:

The Perdrix formation outcrops in west control Alberta, in 

the area between the Athabaska valley and the North Saskatchewan 

River. It includes black, gray and greenish shales, mostly calcareous, 

hich are of variable thickness, often subject to rather abrupt lateral 

facies change.

On the basis of its lithological and stratigraphical rela­

tions supported by t. e meagre fauna, this formation is placed with 

considerable assurance in the lower part of the Upper Devonian 

(Senecan) (Fox 1954, Dewit and McLaren 1953)*

Warren and Stelck (1950) assign the Perdrix shale to the 

Buchiola retrostriata zone, which "... is widespread in the Mestorn 

Devonian sequence” (ibid., p. 70). Further north, this zone has been

recognized in the upper part of the Fort Creek formation of the
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Mackenzie valley and has been described from the Simpson shale in 

the vicinity of Fort Simpson (Kindle 1919)•

The sample which is dealt with in the present study was 

obtained from an outcrop on Solo Greek (formerly Margery Creek), 

south of the Peel River in the northern Yukon, from a sandstone and 

shale succession containing Duchiola. According to C. R. Stelck , 

these beds are transitional in nature between the Fort Creek and 

Imperial formations.

Similar beds from the vicinity of Solo Creek arc assigned 

to the top of the Fort Creek formation according to Hume (1954;

p. 38, 43), but only for purposes of convenience, since they could 

as well be placed in the lower part of tho Imperial formation (ibid., 

p. 40). Obviously, the exact nomenclature to bo applied to this 

stratum is not clear.

Based on the information outlined above, and on the corre­

lation of the Fort Creek, Simpson and Perdrix formations given by 

Kindle and Bosworth (1920), Cooper et al. (1942) and Warren and 

Stelck (1950), the Solo Creek beds arc referred to in thia investi­

gation as the '’Perdrix equivalent”.

The Upper Devonian plant Focudobornia has also boon identi­

fied from these beds, in the sandstone layers of the section from 

which our sample was collected (C. R. Stelck^-).

In tho Mackenzie valley region, this zone apparently repre­

sents a transitional environment of deposition, because fine-grained 

^Personal communication. Dept, of Geology, University of Alberta,
Edmonton, Alberta.
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material associated with marine fossils alternates with coarser- 

grained sandy beds containing remains of terrestrial plants. Trie 

geology of the area is incompletely known (Hume 1954)s so that the 

position ox Devonian shorelines is not clear. However, conditions 

were apparently different here from further south, whore the Perdrix 

formation was deposited in a shallow sea without evidence of any 

shoreline (McLaren 1953). The shale component of the series, which 

tho writer’s sample represents, was probably deposited under similar 

conditions to the shales of the Perdrix formation, as a fine clastic 

mud. Plant nicrofossils representing a considerable area of a 

bordering land mass could have seen transported into the basin (Kuyl, 

Muller ond Waterbolk 1955).

(e) Melville Island formation:

This formation was recently described by Tozer (1956) 

from Melville and Prince Patrick Islands in tho western part of tho 

Arctic Archipelago. It consists of a thick sequence (11,000 feet +) 

of sandstone, siltstone, shale and coal.

The formation is apparently divisible into two parts. The 

lower part consists of fine-grained clastic rocks carrying marine 

fossils of Middle Devonian (Givetian) and Upper Devonian (Frasnian- 

Senccan) age, the upper part is composed of sandstones with much 

carbonaceous material and several coal seams, and is regarded as 

Upper Devonian in ago (Tozer 1956). Ho Barine fossils were found in 

these upper beds, but they bear fragmentary plant remains, some of 

which, from Prince Patrick Island, were tentatively identified by 

W. L. Fry (in Tozer 1956) as Eothrodendron sp, L. and H. and ” ... ^n
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axis similar to those associated with Archacoptcrio.11

3. Laboratory techniques:

(a) 1 laceration:

Macerations of the samples were afforded using variations

ox’ the standard methods described by Radforth and McGregor (1954)* 

Schultze’s solution was prepared by adding about 1 cc. of crystalline

KCIO^ to the HNO3 (usually about 50 cc.) covering tho sample in the

beaker.

Before -laceration, each sample was thorou ghly washed, broken

down to particles of about 1 mm. diameter, and about 20 cc. of it 

placed in a clean polyethylene beaker. Lach of the reagents was then

added in sufficient quantity to equal about twice the depth of the

The sample selected for this investigation was obtained from 

a coal seam in the upper part of the Melville Island formation, and 

thus is regarded as Upper Devonian in age (see Table XI).

Regarding the origin of the sediments of the Belville Island 

formation, Tozer (1956, p. 18) concludes that, 

’’Much of the upper part was deposited under non-marine 
conditions, and the predominant direction of the foreset 
dips may be interpreted as suggesting that the sediment 
was derived from the north.”

Cross-bedding and ripple marks in tho sandstones of the 

section suggest a shallow water, perhaps deltaic deposit. Deposition 

of some of the strata was probably sub-aerial, Judging by the ab­

sence of marine fossils and the presence of several coal seams. The 

areal extent of the coal seams is not known, and it has not been 

established whether tho deposition in them was autochthonous.
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powdered rock in the beaker. The optimum times of inversion of each 

of the samples in the various reagents are listed in Table III. 

After each treatment the sediment was washed several times by addition 

of water and decantation after the sediment had been allowed to 

settle, bashing by decantation was found to be less conducive to 

breakage of the microfossils .than centrifugation in the early stages 

of the maceration.

It was sometimes necessary, particularly with the coarser 

siliceous rocks, to add the hydrofluoric acid very slowly to minimize 

the violence of the reaction. In such instances the mixture usually 

became quite hot, but immersion of the beaker in coll water preven­

ted melting of the polyethylene.

During each of the treatments, the sediment was stirred 

several times to hasten solution of the mineral portion.

Extended treatment of the sampi.es in HC1 or HF had no 

apparent harmful effect on the microfossils, but the times of 

immersion in dchultse’s solution were more critical, so that periodic 

checks of the sediment were made under the microscope to establish 

the tine when the microfossils began to clear. Once clearing hod be­

gun, the sediment was ommined at intervals of 1/2 hour or less, and 

tho ^laceration halted at the point where the microfossils were cest 

defined. Overmaceration in Schultze’s solution destroyed the micro- 

foesils.

Occasionally a very short (less than 6 hours) treatment of 

the sediment with HF after the removal of the Oohultzc’s solution was 

employed to remove fine ..liacral crystals. Some of this very finely

sampi.es
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TABLE III

Lo OP - 2A'0 RATlOil GF 3AM1 US (HOURS)

Reagent HCl HF Schultze’s NH4OH KOH
oonc • 4o^ solution 10,, 10^

Sanpla

A-3 60 36 1

A-5 72 24

A-6 72 60

A-13 60 24

A-17(l) 60 60 1

A-17(2) yc 60 1

C-l 72 100

Onondaga 24 12

Battery Pt. 24 144 144 12

Perdrix 72 24 60

Melville Is. 24 24 6



P.O

dispersed mineral material was not affected by HF, but it remained 

dispersed in the liquid during the NH40H treatment, and was decanted.

Further separation of the mineral components was possible 

during the final stages of treatment after the use of Schultze's re­

agent or the HH4OH. After these steps the sediment was centrifuged 

and washed several times, and about 1/2 inch or less of material re­

mained in the tapered bottoms of the centrifuge tubes. Usually, 

some levels of this remaining sediment contained no microfossils, 

and could be removed.

(b) Preparation of slides:

To each of the tubes, about 1 cc. of water was added to the 

sediment containing the microfossils, and the tube was carefully 

shaken. From this mixture, two drops were removed with a pipette, 

and mixed with corn syrup on a glass slide according to the method 

described by Radforth and Rouse (1954). The microfossils in some of 

the samples were stained with safranin. The dye was added as an 

aqueous solution to a portion of the sediment, allowed to stand for 

one or two hours, and then poured off and the sediment, washed to 

remove excess stain. The microfossils of the Jextant formation, 

wore sufficiently dork in colour co that staining was not necessary 

to clarify their morphological features.

(c) Photography:

Photographs of the selected microfossils, -.’ere taken with 

an Exakta camera and Kodak raicrofilc or panatomic-X 35 am. film. 

Llicrofilc developed in Kodak J—11 in a dilution of 1:1 with water, 

was preferred to panatomic—X for the thinner, less opaque micro—
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fossils., particularly the hystrichosphaerids and some spores, be­

cause of the high contract obtainable. All photographs were taken 

by transmitted light through one ocular of a Bausch and Lomb binoc­

ular microscope, at magnifications of 200 or 475. itost of the photo­

graphs of microfossils on the final plates are at a magnification 

of 500 diameters; a few arc easily-derived multiples of this (50, 

100, 250 and 1000 diameters). Drawings were photographed using a 

Loitz Copying Apparatus and were reproduced os the plates at magni­

fications of 50X, 200X, 500X, 1000X and 2000X.



DESCRIPTION OF MICROFuSSILS

1. Criteria and methods for descriytion:

Palaeozoic miospores and megaspores have been subject to several 

schemes of classification, and a confusion of nomenclatural terns, because 

of the separate development of several schools of spore research. Recently 

however, the various schemes have been revised and incorporated into a 

single composite plan by Potonie and Kremp (1954), resulting in a classif­

ication which has been based on the principle of priority of authority for 

the various systematic categories. This classification is followed for 

the miospores and megaspores disclosed in tho present investigation.

Several taxonomic categories have been introduced to the classif­

ication scheme at both the generic and suprageneric levels, to accommodate 

newly discovered forms of spores. In addition, the original organization 

of the scheme has been altered to the extent that megaspores are removed 

from the body of the classification and placed in a separate position 

following the miospores. This was done in order to facilitate subsequent 

reference to them as a group, and to emphasise the particular significance 

which they have in the Devonian flora.

Hyphenation was omitted from the spelling of several generic names 

by Fotonie^ and Kremp (1954), although the original, and legal, spellings 

of the names were the hyphenated forms. In tho present treatment the 

hyphenated spellings have been retained (i.g. Grinulati-SfOritog).

After Zerndt (1934), Guennel (1952) and othors, spores that are 

200 ^cor more in size arc hero regarded as megaspores. This size bounds 

is an arbitrary one, designed for convonienco of reference. It is not 

meant to imply that all spores larger than this in size are jnegasp^



(female spores); even though west of then aye.

The classification of the hystrichosp^aerids which has beau adopted

is that evolved by Wettel (1233h ^l^e (1937b Zlcoaaek (1930 and

abhors., anti es^ployed most recently by Dsflanflre and Cookson (1299)* Thio

schoae# designed to erbraeo sWccrs of all geological ages# la the nest

widely accepted eno for those fossils.

Fer both spores end hystriekospuaeriue# each new species has '.vcu

defined folloirirg inspection of at least ten specimens « In cxcco ■■ J.

cases when less than ten spocinens were available^ this has keen zv?od in 

connection with ths description, when it was felt advisable to record 

□ingle c&awples# these were not given a specific epiti^t# Dath-cv# a 

generic nans was applied# foiled by a letter designation# (co -hj2£^“ 

soora A.).

within tee description of each species caparisons have keen rvad© 

with other fams from, the literature# under the heading of '’sinilax <crue\ 

when the fores censored are closely alike but of widely differing ages# as 

Devonian and iiesosoic# or When only one or two characters distinguish tie 

species# the designation cf» is applied, fhen the fores under ccrisideration 

are regarded as flynonymous# they are compared without the antG<5el'.:.t’. of.

A holotype has been designated for cavh new spec loo# coF. it. position 

on a pex’senent s3ide is noted. The abhre ivkicu M.P.C. indicates t. o 

McMaster FolneabvacKidcal Collection# in which 1:.cation the slides wo waved.

IUcrofoseila other tbor. spoiea and i.ysbrlchcvp^ ■-■rc feervibsd 

and evaluated in a later section. They are not included in ths ay v- ^kic

portion of the wovu#
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which precise taxoncsiic posit-ion is often uncertain

2. B^i^lsi^^

Dor the purpose of describing features of ornamontutica of the operas 

anil hystrichosphaerids, several term kava coon employed (e*^, leovigate, 

acsbrate, eta.)*. Precise definitions of those terns are given by Harris 

(3.955)5 and his definitions are followed in this investigation. An additional 

word, "reticulate", is used in the sense defined by Kosenka (1950).

Description of several other Mcrufassil features required particular 

terms.) which are hero defined.

Outlines shape of specimen in transverse plane of eccpression.

Profile: shape of speciioen in lateral plane of canpressicn.

Agea: used for trilete spores, includes the areas adjacent to

tlic tetrad eear and bounded, by arcuate linos as in the Genua iGt^o- 

triletes. Originated by Hbueqvs (1953).

Area ca^egic^sj darkened portions on the interradial areas

of the proximal face of the spore; distinguished frcti tie anon by its 

(usually) smaller area relative to the ictal proximal face, and by 

its opaque appearcncc« fka area ccntagicais and the ege-a have Loth 

been interpreted ao delimiting the areas of contact of tie spores in 

the original tetrad (tide ICosanke 19>0- Kumova 1953)*

PeriqporiULi: a cutinized layer outride the oxine in cartala 

spores (vldc Hoskins and Cross 19^-3 )•

Hjoosporius: a neabranous outinized body internal to the 

oxine in so® negasporeo. Distinct frera the endoaporo which is no* 

QUtiniccd (vide H/eg, Dose ami Zieiuia 1955) •



25

3* i222Sji£i£j£&s^^

UOfiLi^S H. Potonie 1393

Division: Tiuli-fBo -ioinsch 1031

Subdivision: Asonotrilctes Luber 1935

Serios: Laevigati (Bennie and Hidston) rotonio ait- Paramp 1954

Genus: Lciotrilptes (Haumova) isotonic and Kreap 1954

Occurrence:

Bcaarks:

Occurrence:

Holotype:

diameter:

Lciptriletos simplex Haustova 1953 j PP. 21 and 44^

Fl. 1, Fig. 25 Fl. V, Fig. 9.

Pl. 1, Fig. 1.

Sextant and Onondaga Creations. In U.3.S.H. : the

Give-bion and Frasnian scries of tho Moscow Basin 

(Haumova 1953).

The diameter of thia spore is 21 - 32 £ , uiiich is almost 

identical with that given by IJaiwva (20 - 30 ^c). hoc- 

ovex’, tho dimensions allowed for- any of Haumova’s species 

slight better be regarded. as only approximate, since sho 

gives them as xxultiplca of five in nearly every instance.

Lpiotxdlctps cai^uus sp. nov.

M. X, Fig. 2.

Battery Point fornation.

Pl. I. Fig. 2. Slide 2 3-33 (36.7 2: 122.1),

K.P.C.S 27 £.

20 - 34 ^J»
OxtMuaentotion: Laevigata.
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Other features: Spores radial, trilete, subtriangular, with concave 

isarginc. Lac our as 2/3 - 3 A the length of the radius 

of the spore. Lips low. Coanisnure closed or slightly 

open.

Remarks; The margins of ^fotrilGtca g^^ws ^c drays slightly 

concave, and one radius is usually longer than the other 

two. In these respects it differs fron Giyca^i- 

p^'lyOj ^l.f^ Hoffmeister, Staplin and Zlallo;/ 

(1955b, P- 339; Pl- 3<^ ^3- 13)- Also the diameter 

range is slightly smaller than that of G. politur.

Lucvigate, subtriangular epores xrith concave 

margins are widespread in younger Palaeozoic strata. 

They also occur in many Kososoic and Cenozoic rocks 

(Kiner 1935, Rouse 1953). Several Cyatheaceovis fems 

have spores with thio form (Thcmae 1911).

Loiotr Slot e s unit abas op. nov.

pi. 1, ng. 3.

Occurrence: oO*.^ ud^ ?z 4. OZ^IC^ v^LOZl ♦

Holotype; Pl. I, Fig. 3. sUde C-l-4 (61 x 122.5), 

M.P.C.; 39.5 ^.

Dioneter: 35 -

Ornaoientation; Laevlgatc.

Oilier features: Spores radial, sUbtriangular, margins atruigu^ ev 

slightly concave. Laosurac 3A the length of the radius 

of the spore. Lips low, narrow. Conniaeurc usually opes, 

cull up to 1.5 ^tliieu, rarely folded-
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Similar forms: of* Deltoidospora HaWi Kiner 1935, p. 610; pl. 24, 

Fig • 7,$* (Lower Cretaceous).

cf . Lcvig^tisporitos marl!sag Thomson 1952, p. 158;

Pla 10, Fig • 1,3. (Lower Devonian).

Ramarks: L. hS£feo2i£ ^3 snallor in size (- 30 ^), but other- 

wise closely resembles Leiotriletoo usitatus.

Thomson (1952, p. 159) remarks on its similarity to 

spores of Sosterophyllum Llamovcrsmi Croft and Lrng 

(1942), also of Louer Devonian ago.

Lejotriletos dissirailis sp. nov.

Pl. I, Fig. 4*

Occurrence: Kelvillo Island formation.

Holotype: Pl. 1, Fig. 4. Slide LI-12 (21.8 x 105.9), 

M.P.C.; 44.5^.

Diameter: 43 - 55 ^ ♦

Ornamentation: Lacvigate; punctate in contact areas.

Other features: Spores radial, trileto, subtriangdlar, margins convex.

Laesurao extend almost to the equator of the spore.

Commissure slightly open; lips law, distinct.

Wall 1 - 1.5 ^*- thick.

Lciotrilctea cemfortus sp. nov.

Pl. I, Fig. 5.

Occurrence: Kdvillo Island formation.

Holotypo: Pl. I, Fig. 5. Slid© LI-22 (35.2 x 122), K.F.C.J 41^-
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Dianetor: 35 - 55^.

tmamentation: Laevigata to infragranulate.

Other feature a: Spores radial, trilebe, broadly aubtriangular to circular 

in outline. Lacsurao extend almost to the equator of 

the spore. Lite lev, distinct, about 1.5^-uide.

Wali 1 - 2^Lu thick.

L^iotriletnc mar^lnalis sp. nov.

Pl. I, Pig* 6*

Occurrence: Melville Island formation.

Holotype: Pl. I, Fig. 6. Slide LI-12 (48.4 x 1C4»1), M.r.C,; 32^

Dianetor: 33 - 54^. .

Cm.mentation: Laevigata.

Other features: Spores radial, triloto, subtriangular, margins convex, 

laosurae Girtend almost to the radius of the s^ore. 1 

concentric margin about 1.5 ^-in width encircles trie 

periphery of the spore. 'i’his marginal structure is 

peripheral in all planes of compression and has no 

apparent outer wall or folds, it thus resembles an 

enveloping layer rather than an equatorial structure. 

Perhaps it served as a cuticle-like protective covering 

over the exine.

I-aiotrilct-r. Incimienr sp. nov.

i J.A ~$ - i^» Zo

Occurrence: Onondaga formation.
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Holotype: 11. I. Pis. ?• Oli.do 432-15 (34*8 x 120), 1.. .8.5 23.5 ^

Diopter: 38 - 57*5 £■ •

Orac^ontution: lac»v2.^uta •

Other features: v3^O2?O6 AVaX-LLC-i.^ u3^jJl»OOCp OX^2<4£iXy SV.O’ui‘XO.Zl^ilXc.,1? iJX&^l Cj.;^* 

xus^ins. Laesura© extend 3/4 to 4/5 tho distance of tlx: 

equator, Idos lou* kail dense, but Ices than 1 jAJtliick

^icrbrl^^ idcrodelto^lus sp, nov#

Occurrence: Melville Island formtion.

Holotype: ?1. I, Fl". 8# Slide :H-22 (33 X 117*6), K.i.C. 44 ^.

IJxCIluaz uC* X v 33 - 54 £-»

Oraojeentution: Very rinutoly ecahrutc.

Other features: Spores radial, trilot©, broadly aubtrinnjulur to circuit 

LoGSurao simple, about 1/3 the length of tho radius of 

tiie spore. The tips of ths rays are joined to one 

another by distinct dark lines which Collet a ucll- 

dofined triangle.

hcmrxs: TiiO prccd-xl triangular design is unique for tills specie:

Genus: Gala oupor^ Schopf, t ils on and LJcntall 1944* 

spore, rotunda sp. nov.

31. I, 9.

Occurrence: Cextant formation.

Holotype: rl, 1, Fic* 9* Slide 1-3-3 (35*6 x li0<5/^ -•• ♦*•> ^^ ^~

uiaxstcr: 36.5 - 47 ^»
Oraauentation: lucvi<pto.
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Other features: Spore radial., trilete, circular. Laesura© simple, 

about 2/3 of the length of the radius of tho spore* 

Wall thiin but rigid in appearance* Sometimes folded, 

but folds short*

Similar forms: £i* Archacoptoid.s Lybifolia Arnold 1939$ pp. 307-3115

Pl* 1$ Pig. 10,11* (Upper Devonian)*

Sharks: Tills spades cliff era from G* tenuis in having a more 

rigid wall, fewer folds, and a shorter commissure* 

The microspores of Archacopteris labifolie ere slightly 

smaller in ciao (average 35 jju 5 Arnold 1939$ about 30 ^ 

Arnold 1953) but otherwise similar to Calanospora 

rotunda*

Galariqspora dura op, nov.

Pl* I, Fig. 10*

Occurrence: Battery Point formation*

Holotypes Pl. I, Fig. 10. Slide 23-15 (54 x 114.8), H.P.C.; 43.5 ^

Diameter: 36 - 55 ^.

Ornament  ati on: Laevigata,

Other features: Spores radial, trilete, oval to circular* Laesurae 

2/3 - 4/5 the length of the radius of tho spore. Lins 

lev; and narrow. Commissure usually closed* Lail 

1.5 - 2.5 ^ thick, usually folded near the equator.

Similar foms: Designate E2d, Badforth and kcGregor 1954, P* 612, 

Fig. 42. (battery Point formation).



of. Ji^^x^ctos doyonicus Haucaova 1953, p. 22; ?1. I, 

Fig. 5. (Civetian-Famennian).

Remarkss &?H gise and a thick wall distinguish tills species*

According to the description given by ijaumova (1953),

L, dovonicuo differs only by its smaller siso (20 - 23 ^-).

Cpixoapora tenuis sp. nov.

Pl* I, Fig* 11*

Occurrence: Batterer Point and Onondaga feditions, and Perdrix 

equivalent*

Holotype: Pl* x, Fig* 11* Onondaga fonnation, slide 432-20 

(49.6 x 122), K.P.C.; 51 ^*

Diameter J 29 ~ 62 jiv •

OiwanienU' bion: Laevigata,

Other features: Spore radial, trilcto, elliptical to circular. Lae cur?.c 

siigple, often obscured by folds. Commissure ezriends almost 

to the eouxtor of the spore. Lail thin, ’..ith nurzbrous 

folds*

Similar forms; cf. 4£^£~^ (Ibrahim) Haunova (1949). 

p* 21, ^, 103; Pl* I, Fig. 1; Pl. V, Fig. 1: Pl. XVI, 

Fig. 1. (Sihwian-Cretaoeous) •

Remarks: Sono specimens of tris species arc wholly or in part 

minutely infrapunctate. Ibis nay be duo to th© effect of 

corrosion, either natural or artificial.

L. : ^cyoyypsqs W&umova may bo in part synonymous 

with Cal moscorn tenuis. Kcumova (1949) ives the sis®
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of Loiqtrilctos sicrorugosua as °»030 - 0.122 mm. The 

name author (1950) refers to tills species as widespread 

from Silurian to Cretaceous. Its size range in the 

Middle and Upper Devonian of the lk>scow basin is 30 - 

50 ^. (Naumova 1953), which agrees closely with the 

dimensions of Calaaospora tennis.

Cafowspora rotuga sp. nov.

Pl. I, Fig. 12.

Occurrence: Onondaga formation.

Holotypee EL. I, Fig. 12. Slid© 432-13 (65.3 x 113.3), M.P.C.: 

72^.

Diameter: 64 - 77.5^.

Ornamentation: Laevigata. (Minutely scabrate under high magnification)

Other features: Spore radial, trilete, ovate. Laesurae simple, less 

than 1/4 the length of the radius of the snore, usually 

obscured by folds. Wall thin but opaque.

Similar forms s of. Leiotidlotos mOlatus Naumova 1953, p. 22, 44, 121.

Pl. I, Fig. 7. Pl. V, Fig. 12. (Givotian-Fancnnicm) .

Caltmosnora plicata (halts 1941) comb. nov.

Fl. I, Fig . 13, 14.

Occurrence: Battery Point formation.

Diameter: 63 - 115 ^.

Ornamentation: Lacvigate.

Other features: Sporo radial, trilete, subcircular, laesurae simple, 

about 1/2 the length of the radius of the spore. W*
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usually obscured by folding of the wall. fall very tldn.

oXi.iO»’..w^ xui«.is« i£22£2jis£^ I^liputus Daltz, in Lubar ana. Lolts, 192X3 

pi, :xv, Fig. 226.

Lciotoilctcs plicatus (’..alto) Jiaiiuova, 1953, P» 104$ 

Fl, avl, Flo 4. (Devonian, Carboniferous, ForaiaH/.

GaLxiofcilctos (baits) Luber 1955^ P»36>

Pl. X, Fig. 4. (Lower Carboniferous),

^* CfiL^a>3l>^ra typo A, Hoff^icter et al.,1955 b, p. 332 

Pl, 33, Fig, 17. (Upper iXssissippiun) • 

cf. £• tiiyx^ii^^ Thomson 1952, p. 159J

1-1. 10, Figs. 10-13, (Lower Devonian).

i^coirks: bporos assignable to tills species are I moan fraa various 

localities, froa Lower Devonian to Icraiun (llauieova 1953) 

Because of the lack of differentiation of the features of 

tills species, and its extended geological range, it is 

reasonable to conclude that it embodies spores of various 

affinities, soao of wliicD nay be inaaturc.

Cal&xopora £££1^2^ op. hov.

Pl, 1, Fig. 15.

Occurrence: Batter? Point formation.

idiotype: il. I, Fig. 15. Slide 28-15 (43.8 x 112.7), 

n.r.G.; 90 ^.

DioEietor: 80 - 116 k..

Ornoiionbation: Laevigata, or with sparse, irregularly scattered soall 

granules.
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other features; Spore trilete (?), oval to circular-, .all strongly 

folded on all specimens and distinctly thicker than that 

of £• ^^tertn C^S ~ 2 fc'* Faint lines suggestive of 

trilete luesurae visible on sure specimens, but th© 

aulstonca of those structures is not proven.

Biaiilor force: Designate Co ”, Sadfcrth and HcSrogor 19M> P. 605; 

ri# II, Fig. 4£>. (Battery feint formation).

uocarlcc: This typo rcs3xi>los the body of ijraha-oi^^ 

aronorugosus (Pl. VII, Fig.6).

GdgagpoLc connaota sp. nov.

Pl. I, Fig.20.

Ocoux^ronco: Battery Feint fonaation.

Holotype: Slide 28-21 (39.5 x 103), H.f.C. 124 ^.

Diagnotor: 101 - 130 ^.

Urnaaentation: Laoviguto.

Other* features: Spovo radial, trilete, ovate to circular. Laesurae more 

than 1/2 tho length of tlie radius of tho spiro. Lip® 1$^ 

’..all 2-2.5 ^tliick, and usually strongly folded.

Folds close to the periphery often increase the apparent 

wall thickness.

Caluaospora uijurats sp. nov.

Fl. I, Fig. IS.

occurrence: Sextant foxwtion.
Holotypo: Pl. I, Fig. 18. Blida A->3 (43 x 105-9)> -hi .C.; C4 ^

Diaoeter: 50 - 70 ^.
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Ornamentation: x£lG V X -^C o

Other features: Spore radial, triieto, ovate to circular, Laccurie 

1/2 to 2/3 the length of the radius of the s>ore, Lips 

lov. hall slightly darkened adjacent to the raj s in the 

in terradial angles (- area cc-Htar5.pn.ip) e hall about 

1 ^c thick, usually with one long fold.

Similar forms; cf. "Score-type D" of lang 1925$ p. 257; rig, 2, 

(Middle Devonian),

Remarks} Lang’s type D his a slightly thinner wall than

C, d^brita but is otherwise siniiir to it. C. ;/■ - rim i 

Bhardwaj (1957) differs in having longer’ liasurac, and 

probably a thinner ezine.

£lil32£L2J-l ccnte.r^icnlp sp. nov.

Pl. 1, I'ig. 16.

Occurrence: Serita nt form tion.

holotype} 11. I, rig. 16. Slide C-l-5 (60.7 x lit), k.^.C.; 70 ^U.

Diameter; 57.5 - 72 ^.

Ornamentations Laevigata.

Other features; Spore ridial, trilete, circular. Laesurao i .out 3/5 the 

length of tzo radius of tin spore. Lax^iuc of co - iocuro 

often faintly serrate. Lips lo:;, jllll co; ti Iosif 

distinct. Will 1 - 1.5 Jk-thick.

Similar for.;-* c£, L-eictgiletec jtavus dauzova 1953, p. 23, 103;

M. I, lig. S; fl» “VI, i'i... 3; 11. Zill, Fi^. 1C7.

(Middle in'* Upper Devonian).



36

Remarks: L. ^^ is similar to Calamospara contaricnis, cut 

lacke the serrate condition, of the commissure which is 

sometimes prosent in the latter species.

P^1^2222£S ^£^£SiSB.^£ op- nov'
Pl. I, Fig. 19.

Occurrence: Sextant formation.

Holotype: Pl. I, Fig. 19. Slide A-5-6 (6^.3 x Up), H.P.C.; 71 £-

Diemeter: 62 - 75 ^ •

Ornamentation: levigate, except the area contagioMs, which possesses 

low granules. The granules are ao closed spaced that 

their cases arc sometimes in contact with one ariatear, 

forming a rugulate pattern.

Other features: Spore radial, trilete, circular. Laeauroe 3/h to ;:/5 the 

length of the radius of the spore. Wall thin, occasion­

ally folded.

Remarks: The granulate pattern of the interr&dlal areas 

characterizes this species.

Calomospora sp. A.

Pl. I, Fig. 17-

Occurrence: Sextant formation.

Diameter: 52 ^ . (One specimen only).

Ornamentation: Spore radial, triletc, subcircular. Lacours simple » 

extend 3/^ the distance to the equator. Area ccutaglcgi® 

distinct, baa arcuate outer margin. Wall thin (except 

for the erca £22££2i22&l ?), uni folded.
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Similar forms: cf. C. mutabilin (Loose) Schopf, Wilson and Bentall 1944, 

in Fotonie and Kremp 1955, p. 49; Fl. 11, Fig. 133.

(We stphalian-Stephanian) .

cf. '■ acrostacby > jaifundibuliforais Bronin, in Hartung

1933. (Westphalian).

cf. Palaeostachya dscacngna Dola voayas 1955, p» 4^3;

Fig. 15. (Pennsylvanian).

cf. J^gogtachiS pendulata Kosanke 1955, p. 16; rl. 6, 

Fig. 6. (Middle Pennsylvanian (Carbondale)).

Remarks: Calamosmora mutabilig is larger than tho Sextant spoci- 

men but otherwise similar to it. The area contagionis 

is not so sharply defined in spores of Macrostich^ra 

infundibulifpay.in. Spores of Mazostachys vandulata have 

shorter triloto rays, and those cf Faiv:antic''ya 

decacnoma have a thin porisporitan. Chaloner (1953a, 

1953b), and Schopf (1941) have described scores, of simi­

lar size to our specimens, which possess interradial 

dark spots, from lycopsid cones.

Genus: iamcta^Jj^oritos (Ibrahim) Fotonie and kremp 1954. 

rynctati-rr oritos nitidut- sp. nov.

Pl. II, Fig. 1.

Occurrence: Melville Island formation.

Holotype: Fl. II, Fig. 1. Slide MI-12 (58.5 x 105.7), M.P.C.; 64 £

Diameter: 64 “ 68 ^ .

Ornamentation: Scabrate, ornamentation faintly visible at margin.
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WU1 2.5 - 5.5

Other features; Spore redid, trilete? subtziar<^21ay to o-ata. Xeeeurae 

oxter^ almost to the crater of the spore. Caceiflaure 

distinct; lips low. Wall 1 ^ thick.

^metati-guorites scribratus nov.

£1. XS, Fig. 2.

Occurrciica: z•> JXvX .Lio .h£l XCXLCu 1» OjA^CVi, a. Qdl «

•^oXc ^jJ^* * 21. U, Fig. 2. Slide 2 3-32 (62.1 x 103*8), M-^.C.; 66 i

Diewbcr: 55 06 a, .

Orne^sutatica : Seabrate. Ornamentation zainute.

Other features; Snore radial, triloban broadly cubtrlaz^ulnr. Luesurae 

about 2/3 the length cf the radius of the spore. Lips 

narrow, distinct. Vail 2-3 ^j» thick.

Similar fonae: cf. ££l=££ji^£i22^^ 1>5 3; P* 16.
Pl. II, Fig. 9. (Upper Fenncylvanian (Mcleeasborc)).

Soujarks: P. ss^^ratuc ~G larger than P. 22&i£3££i^ Vd otherviee 

identical with it.

2iS22£££i^^ op. nov’

Fl- II, Fig. 3.

Occurrence: Melville Island formation.

Holotype: Pl. XX, Fig. 3* Slide MX-23 <25 « 122.1), M.P.C.; 65 ^.

Dinaeter: • 55 - 73 ^.

Ornamentation.: Seabrate, Visible at Bergin under high power.

Other features: Spore radial, trilete, ovate to circular, xaesurae about 

2/3 the length a? the redUM of the spore. Xdpe ***•

thick.
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Remarks: ihc vail of this spades is unusually thick for spores

of the genus.

Genus: G$£££^ilx£22^ (Ibrahim 1933), Potcnic end I&aqo 125b. 

CTfaftuluti-sjsgcldoc £k££s^^ (i&unova 1953), ccmb, no ..

pi. ii, rig. 4.

Occurrence: Cestaxit and Onondaga formations. U.S.S.R.: Givetian-

Famennien, LZosoow basin.

Disaster'i 15 " 28 ^ .

Similar forms: iS^^lliir^iii^ i^ 1953^ p* 5-J £1* VIZ,
Fig, 11. (middle anti upper Devonian), 

cf. £i£xl&£^^ pressoidos Pctcnie and livcap 1955$

p. 62; Pl. 13, Fig. 187-190. (Westphalian).

of. Aniculntiowrites Xeric Ealmo end Unsaol.y

p. 2b6; ?1. 2, Fig. 19-21. (Persian).

Remarks: In appearance agrees closely with the Pennsylvanian genus

P^cssoides especially with Fig . 137 oud

190 (Potonie and Kremp 1955)> which, arc distinctly* aub- 

triangular in outline. Eat, since the latter authors 

describe this species es nearly circular in outline, 

while ours is typically broadly aubtriangulor, Flo two arc 

not placed in synonymy.

Ornamentation on the prcxhaal side o.' ^lix^£il“ 

suoritea lev is is reduced, St is net clear vnechcr or 

not cur specimens possess this feature.
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Genus: Cyclo/zrwis/uritos Potonio and Kreap 1954*

CyclorAraiiia^oritcf; modioerip sp. nov.

Plc II, Fig. 8.

Occurrence: Battery Point formation.

Holotype s Pl. II, Fig. 8, Slide 28-15 (44*3 x 110.7), M.P.C.; 6G ^

Diameter: 35 - 84 ^

Ornamenta tion: Granulate. Granules minute and closely spaced, visible 

very faintly at trio periphery of the spore.

Other features: Spores radial, trilete, broadly subtriangular to cir­

cular. iaesurae simple, more than 2/3 the length of 

the radius of the spore. Wall thin, usually folded.

Similar forms: of. G^^ift!  ̂ mieiceuo Imgrund 1952, p. 23.

Pl. 2, Fig. 30, 31. (Permian).

cf. 0£&12Z21-21k^^ auro us (Loose) PotoniZand Krenp

1955, p. 61. 11. 13, Fig. 184-186. (Westphalian).

cf. Loahotrilotes ruzocus Naumova 1950, p. 26. Pl* II, 

Fig. 5. (Lower Silurian).

cf. L. 12212122 Naumova 1953, P» 58. Pl. VII, Fig, 20.

(Givetian-Fimennian).

Remarks: G^anulati-r.poritog nieaceus Imgrund and

Oych'.r in 1 er oritog .aureus (Loose) Potonie and Kreap both 

fall within the size range of G. jnec&ocrin. Because of 

their close □i'.’ilarity to the Devonian credos in ?.xl 

otner respects, they are regarded as synonymous vita it, 

although they a., a not synonymous with each other.

Two of Shumova1 s species. Io, .‘'fe' ^.^ ll.---
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Proxioal. portion finely granulate. In the interracial

depressions the papillae are up to 2.5 ^ long* 

Other featuress Spera radial, trilote, mibtriengulax*. l-Argiaa between 

radii straight or slightly concave. Profile auisqpolar; 

ProninoA portion ilutveiied, distal slightly conical. 

(Pl. II; Fig. >)• Laasurae extend almost to the equator 

of the spore. Cccanissurc closed, or gaping: (pl. H, 

Fig. 9). Interradial walls depressed at the equator and 

proximally, the depressions appearing os shallow acuate 

hollo^*3 \ix*l'3& the upor© is viewed transversal;.-. 

(1’1. II, Fig. 9). The hollows are inconspicuous in 

laterally ca&pressed apeeixisns* This characteristic 

feature is well-developed gh some examples (Pl. .SIX, 

Fig. 1), but poorly Qxtpreascd or not evident on others. 

(Pl. II, Fig. 10)

Similar forms: a?- nenitelia Ksrstcniena Ki., in Khcx, 1933? P* ^55; 

Fig. 79« (Foecnt).

Bemarbs: The spores of the present-day fern Hegitclia Sc^s^caiana

arc the only spores, living or fossil which are Arjun to 

possess interradial lent urao of the order of the so found 

in jA vsuld not be visa to speculate

on possible relationships between these two fanx, because 

of the great difference in their ages.

The intcrradi.ul ornamentations of ?ci^-lc^gg 

Gchopf, Wilson end Bentall (1^ ) and ^lo£E£J^£t ^^ 

c:il Hc-v-dly (ivAbhoa; w'. cs^nrabla.
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£££££U££i5U^^ i d?. nov.

rX# XX «^ -‘X^,# ^^ ^ 2£'* i-X® wxX«.X^ ^X^® L.% ^z ®

uCCilXv.’OuGO 2 Sxxtant formation.

irolotypo: Pl. 11, FiS* 13. blido 01-3 (37.6 x 111.1) ,h.F.C.s 46 ^

Diameters 36 — 6 0 jx.

OhKhciTG-tivn; Distal portion gixuiulara yiu.aL.ua. portion Laovicatc, 

except for “caps” of granular ornauentation at the apices, 

uhorc the oriiaueatation of the distal face continues on to 

tiio proximal Iionisphoru.
0 Oz 10X X Oct ullx’^u 5 Oporc x*a—iax^ 'uiuljoto, subtrlun^jviuux1. inrgxns aOu..Gi_i 

radii slightly concave, Oporo anieoplxy in profile; 

proxx^ml ana dxscul pox^tions ooneaiiau xlatucneu. 

(hl. 11, vis. 14).

intcrradial structures are similar to those of 

r. parvus, but the depressions are bordered in coze 

specimens by short tangential lobes (LI. hill, Fig, 2). 

Th© lobes arc nuch reduced, or not evident, on other 

spocctaeno (LI. LJLU, Fig. 3;.

Laecurce ?_/2 to 3/4- the length of tie radius of 

tta spore. Comeissurc distinct, usually alightV opto, 

laps low, proisinant.

Genus: Plan^xHdtos (unox) ?otonic and Krecip 19%.

P2£sii~spQhdtaD ^urusru; cp. nov.

Pl. Fig. 12.

occurrence: halville Island Xoiuutioa.

holotype: Pl. 11, ii> 12. slide 13-22 (63.4 x 116), u.M.5 ^’^ |t*

yiu.aL.ua


45.

Diameter: 32 - 44.5^

Ornamentation: Minutely echinate. Elevations distinctly conelike, less 

than Ij^long, and of about equal size.

Other features: Spore radial, trilete, circular. Laesuras about 2/3 the 

length of the radius of the spore. Lips low, '.‘all 1^, 

thick, unfolded.

Similar formas of, louhotrlletog rotundas Naumova 1953, p. 38, So, 108, 

Fl. VIII, Fig. 19; Pio XV, Fig. 11; Pl. XVI, Fig. 29, %U 

(Middle and Upper Devonian).

ef. Fig, 41, Knox 1939. (Upper Carboniferous).

of. Cv clo/zrani priori to a >22 rviunci?. tus (Kosanke) Bhardwaj, 

1957, p. 85. Pl. 23, Fig. 3-6. (Upper Carboniferous).

Remarks: According to the drawings of Naumova, the rays of 

k ipkilote^ rotundas Uaumova vary in length end lips 

are not present. The ornamentation of Gvclo< r-ni r elites 

j>l£2iuunctvtus (Kosanke) Bhardwaj consists of he ai- 

spherical granules while those of klasi-o orit^n plni an 

are distinctly conelike,

F22DAz§£2Z^2S dilucinur. sp. nov.

Pl. Il, Fig. 11.

Occurrence: Melville Island formation.

Holotypes Fl, II, Fig. 11. Slide MI-22 (60.6 x 116), H.F.C.; C' p*

Diameter: 51 - 67^.

Ornamentation: Echinate, elevations conoliko, less than iM-lung, about 

80 visible on the circumfsrence.
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Other features: Spore radial, trilete, circular. Laesurae 2/3 to 3/4 the 

length of tho spore radius, lips lov. ’Jail l|pthick.

Similar for^s: cf ♦ lo, ho tri lotos .subrotunda tun Uauiaova 1953; p* 27;

Pl, II, Fig. 2. (Upper Givetian and Frasnian).

cf» Spores of Crosso theca Hooniry hiusi Brongniart in

Kidston, 1923, p, 332; Pl. LXXXVII, Fig. 5-10* (Upper

Carboniferous)•

Remarks: Lophotriletes subrotundatue h is simple laesurae, but other- 

visa is probably identical with Plani-sporitcr, dilueidu^. 

Spores obtained from sporangia of Grossothnca Econinphausi 

closely rosc-i^ble rle.ni-ssovitns dilucidug.

Genus: iophotril?ten (Eaumova) Potonie and Kreoip 1954. 

hophotrilotes dentin sp, nov.

11. II, Fig. 16.

Occurrence: Sextant formtion.

Dinrioter: 28 - 35^

Ornancn tition: Echinate. Projections blunt when over-macerated.

Other features: Spore radial, trilete, subtriangular. Margins straight 

or slightly convex. Laesurae simple, almost as long as 

the radius ox tho spore, hall thin, occasionally folded.

Similar forms: lean t' ■ otriletepi ru;j tug Haumova 1953, P* 48; M. V, 

Fig. 26. (Givetian-Famennian).

Remarks: Although Lo-)? otril^ toe dontie is synonymous with 

Acanthotriloteg ru&atug, a now specific epithet must be 

introduced, because the binomial wd.otHltfli rugatun 

is occupied (Gaumcvi 1953).
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Diameter: *1-2 Q — 00 ^JU •

Ornaanentation: Delicate, small projections, saoo equidimcaalonal, others 

slightly longer than wide, cither tapered or untapered. 

Projections visible on margin distinctly.

Other features: Spore radial, triloba, circular. Loesuren simple, 1/2 

to 3/’: the length of the radius of the spore, hull thin 

Laesurae often obscured by folding of the exine.

Similar forms: o’, vsimr'da-eo.v. itso 'a-i-.:AViue folif 1935, in Boum 1956 

p. 51, 21. hi, Fig . 57?5S- (Cretaceous).

rtemarkoi Rouse points out the identity of appearance of 

0. prinaviUB and spores of the present-day Corn

Epores similar to these have Lcei; reyortef 

throughout most geological periods, from Dc.aiian to 

Decent (itadforth mid Rouse, 1956)* Far tide reason, it ii 

difficult to assess the degree of natural affinity which 

is signified by identity of form for these spores.

^iculrni ; £±£LS^h UP- -o;t
Pl. 12, Fig. 10.

Occurrence: Melville Island formation.

Holotype: 21. H, fig. 13. Slide 121-12 (29.5 x 119), H-P-^; & ^

Diane ter: 67 - 39 u‘
OniccuQ ntsutl ’ ' : Closely spaced, dentate apiculations, up to .. . ^.Lcif, 

slightly variable in uiec.

O^iior i'caturcs: Gporo radial, trilete, circular. Laesur^e c-out ./3 

the length of the radius of the spore. Camls^-k*- --itpi
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full thin, rarely folded,

;^j£J*2£&i^^ °^UP^: 3P‘ ^v*

Pl, U, Pis. 22.

Occurrence: Secant formation.

nolo'^Tpo: Pl. U, Fig. 22. SUde C-l-5 (31 :: 10>.>h IEP.C.; 32 ^.

Diameter: 30 -=- 3> ja- •

OrncrsAit—’don : Echinate. Seinos up to 3 ^ in length. -^regularly dis- 

posed; largest in the equatorial region. Often, opines 

are blunt-tipped or broad- where ti/o adjacent o.-os are 

coalescent.

Other features: Spores radial, trilete, broadly triangular to circular.

Luesura© c^cerxl to the equator of the £-pcre. Lips low.

Wall about 14? u. thick at the equator, slightly- thinner 

toward the polos.

Similar forme; c?. oonl^22^^^ 1953 > PP* S'-fO; Pl. I,

Fig . 23;24; Pl. V, Fig. 3^. (Upper Givetian and lower 

Frasnian).

^^SEUX* C j 4.0 • According to Eauuova’o rV^ustrations, A, uiioattui ^ny be 

almost identical with ^l^Sjtevij^^ ^tu^Hil’ 33 - - ^er 
Pl. I, Fig. 23, or it nay be quits different in cwcarancc, 

as in her Pl. V, Fig. 36. This fact indicates a croaker 

interpretation of the features compricing her spocies vjan 

la given for A. obtunua.

ApiculatiBpoTis Sp. A.

Pl. II, Fig. 21.

Occurrence: Onondaga formation.
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Diameter?

Orncrusitatic^ hahinntu, Projections up *6° 2 ^-Loug, 2 • y ^ cp^t. 

The 1x1038 of ucxe of the projections are connected, by 

thin lines uhich fom a faintly discernible reticulate

PUT.Vcm Qi* G-OXO SpCCLLi'Se 3 «

Oilier features: Ho lacsurae observed. Outline o’.ate to circular.. Wall 

thin, rarely folded.

Gcxma: Anapiculn-tisporitas Pot ante and lirGsp IO?-;.* 

l^^iaulxb’,;:7r, rites ^eyiopinoGirj sn. ns. .

Pl. Il, Pig. 2\,25«

Occurrence: Lattery Point foi-aaticn.

Holotype: Pl. II, Pig. 21, Slide 23-33 (59»5 ^ 309.9),. 7LP.Q.; 27

Diameters 2° ~ 33 )c ♦
Orn:&t&i.tatic*?.2 Distal partian cchimtej proximal pert ion lae.tyitc.

Other features: Spare radial, triXeto, broadly Dubtrinncular \ 0 circular, 

xacuurac ‘1/2 to k/y the length ci’ the radius 01 Luo sport 

Lips lov^ Wall thin, occasionally fulled.

XiOuKirlcs ’ 5/ V&saKhe ) Potosle and. Ercxp 1>/^ io

Bixsilarly constructed except that the projectiGSiL arc 

distinctly longer (up to 1 ^ long accordix . t. dosanke 

1950)*'

G UELIS 5 2gaa£&^^ (Eauxova) Putonie and K;c.p l"t •

A22£s~2^^^ ^^pU-1^ ilauaova 1253> )> ^3; ^ A*

Fig* U,12.

Pl. Ix, iig, 26.
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Gocuri’CB^o * “Battery Point fcCTasrtion. IkS-S.R. ■ tapper Givertian.

Diameter: 3& - 53 I&»

£cuathcti^^ .ij^cc^cx^tua ^ * nov •

Pl* II, Fig. 23.

Occurrence: Onondaga formation*

Holotype: M. II, Fic- 28* Slide ^32-20 (5 3.2 x 10^*7) H.P.C.j 62

Diena ter: 62 - 75 .^ *

Craaiffisiitavim: Distinct papillae, slightly or not a t all. taper cl, 

1 - 2 u_ lens, up to three tines as lone ac aide.

Other features: Spore radial, trilete, broadly oubtriansulor. leecurae 

simple , 1/2 - 2/3 os lone os the radius of the eporo. 

Hall thin.

Acanthgtrilctes robustus nov**.i'^.\w<B<^>.^..f^*cCr^»..x*.-t:.^3*C.^«_3 i*AUMC*Mn«U<WAn *

Fi. zi. Fie. 29.

Occurrence: Secant formation.

Holotype: Pl. II, Fig. 29. Slide C-l-5 (29.5 x 112), H.F.C.; 70 £-

Diameter: 30 - 83 ^ •

OrnE^ntatiun: fteplllatc. Projections 1 - 2 ^ vidc, up to 3 £- leno, 

3.5^ sport, roiled « pointed «t tips, OM-d—Uy 

slightly tapered. The projections arc diotinatly vari­

able in else.

Other features: Spores radial, trilete, elliptical to circular. taocu3:aa 

t/5 to 5/6 the leng& a? the radium cf the spore* Up* 

law narrau. Wall 1 thick.
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(?) ikSh^£25i£^^ SP» “♦

Pl* II, Fig* 27.

Occurrence: Battery Point formation.

Dimeter t 49 ^ (one specimen only)*

Ornamentation: Closely crowded, attenuate spines, up to 2*5 ju_ Ion;', 

core than twice as long as id.de*

Other features: Ho lacsurae observed* Specimen folded, probably origin­

ally circular* ball tain.

Similar forms: cf. Acmthotriletes tenuispinosus Naumova 1953, pp. 25, 

49. Pl. I, Fig. 173 Pl. V, Fig. 32. (Upper Givotian). 

cf* A* ciliatus (Knox) Potonio and Kreap 1954, p. 133* 

Also in Potonio and Kremp 1955, p* 34$ Pl. 14, Fig. 257* 

(Riddle bostphalian C).

Remarkst Although both of the foregoing species resemble A. sp.

A, very closely, they are not placed in ^nonyny id.th it 

becauos the range of variation of tho latter is not yet 

established*

Genus: Raistrickia (Schopf, Bilson and font-all) Potonio and 

iiremp 1954.

RgLstrickto difficilis sp* nov*

Pl* III, Fig. 1.

Occurrence: Battery Point formation.

Holotype: Pl. Ill, Fig. 1. Slide 23-14 (26.8 x 116.2), MpP.C.; ?9^

Diemeter: 79 - 81 ^.

Ornmentat ion: Large, blunt-tipped nodules, up to 15 ^widc at their 

base and as much as 3 K long, six htly tapered.
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Other features; Spore trilcto (?), ovate to circular* Wall about 2^ 

thick, and rigid in appearance* Occasionally lot; folds 

connect the bases of saio of the nodules. Faint s^irkin^s 

suggestive of a simple trilete scar wore visible on two 

specimens. Tho fact that the outline io sibovato 

suggests that tho spores ore or wore trilete.

Remarks: The Spoelman designated here as ths holotype of

2. difrici-lia was figured by uadforbh and L-cGrcgor (1954.) 

as designate J5.

Genus J Canvoiyacogispoyltes Potonic and iiremp 19%.

Convcrruco sisporitos scEiilcvis sp. nov.

Pl. Ill, Fig. 3,4.

Occurrence: Battery Point formation.

Holotype: Pl. UI, fig. 3,4. Slide 28-05 (57.6 x 114.9), K.P.C.;

5^.

Diameter: 49.5 - 62 ^.

Oropmcatution s Distal portion verrucotej projections densely spaced, 

blunt, rounded or flattened at th ir tips, 2-4.5 ^wido, 

1.5 - 3 |}- long, only sli htly or not at all tapered. 

Outline of projections irregular, often angular in trans­

verse view. £!■ motor of projections tends to increase 

in tho vicinity of the distal pole. Proni '1 portion 

laavljato.

Other features: Spore redial, trilete, sibtriangliar to ovate. Lsesurae 

almost as Ion as the radius of the spore. Ccdlssaro



open or closed. Lips distinct, but lew, Hall tliin.

Similar forms: Designate 11? ’, Hadforth end L'cGregor 1'9%, p. 613, 

Fig. $2. (Battery Point formation).

Genus! Vorracosi-pnoritos (Ibrahim) Pot onio and Kremp, 19% •

Voiuwosi-sporites variabilis sp. nov. Pl. Ill, Fig. 2.

Occurrence: Kelville Island formation.

Holotype: Pl. 1X1, Fig. 2. Slide 121-12 (30.9 x 106.8), M.P.C.; 68 ,

Diameter: 43 - 76 ^ .

Ornamentation: Broad, tapering pointed spines, up to 6 ^long, basal 

dimeter about equal to their height; occasional rounded 

projections, which nay reach 12 ^ in dimeter at their 

base and 10 ^in height. Tho complete range of variation 

of projections my occur on ono specimen.

Other features: Spore radial, trilete, circular. Laesurao simple, at 

least 1/2 the length of the radius of tho spore, ball th;

Kanarks: This species bears a superficial resemblance to 

Baistrickja rubida Kosanko 1950, but tho spore wall is 

much thickened in the latter.

Genus: Archueotriletes (Hawaova 1953) ettend.

Genotypo: A. dolectabilis sp. nov.

Generic diagnosis: Trilete idLespores and megasporcs bearing long appenda ges

\jith widened, or bifurcate, grapnel-li!:e tips. Bases of 

appendages expanded, often bulbous.

in her generic diagnosis, ilaumova compares ArghMotrHew® 

to (mega-) spores of the present day water-fexn Agolla*
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The similarity which Naumova notes is only superficial 

however, the bifurcate glochidia of Azolla having no 

evident homologue in the Devonian genus. The negasporo 

of the living and fossil Acolla is papillate, but has no 

elaborate processes such as arc present in Archaeo- 

trilctos (Arnold, 1955)*

Since Naumova did not specify a genotype,

A. ^^22i3^JAS ^s here 80 designated,

Arohacotzdletes dolcqtabilis sp. nov.

Pl. Ill, Fig. 5-8} Pl. XIII, Fig. 6.

Occurrence s Belville Island formation.

Holotype: Pl. Ill, Fig. 8. Slide HI-16 (64.11 x 113), N.P.C.s 206 ^

Diameter: 145 - 340 ^, exclusive of appendages.

Ornamentation s Scabrato, Body also covered with characteristic largo 

appendages with grapnol-like bifurcations at their tips. 

(Pl. Ill, Fig. 59C)* (Pl. XIII, Fig. 6). Appendages 

about 1/3 to 2/3 the length of the spore radius. Dases 

of appendages expanded, often bulbous. Appendages arc 

present on all portions of the wall, including the proximal 

face.

Other features: Spore radial, trilets, circular. Lnesurao almost as long 

as the radius of tho spore. Lipa prociincnt, convoluted. 

Cocrjisaure usually obscured. Loesurae poorly defined on 

many specimens, hall thin.

Similar foras: See Table IV.



TABLE IV

PREVIOUS RECORDS OF SPORES WITH GRAPIEL-LIKE APPENDAGES

Reference Designation Body Length of Age Locality
diameter appendages

Lang, 1925 Typo G ca. 200 ^ ca* 30^/ Liddle Devonian Cromarty,
Type G^ ca. 115^ Scotland

Krausel & Wayland, 
1929

Ancurophyton 60 - 200^ ca. 1/5 - 1/3 middle Devonian Elberfeld,
^ejUenicwn? body diameter Germany

Arnold, 1933, 1935 Lepidostrobus ca. 150 zz Upper Devonian Pennsylvania
Galloway! or oore^

Arnold, 1936 120 - 200^ ca. 1/4 - 1/2 Upper Devonian Scaumenac Day,
body diameter ( = Portage - Quebec

Chemung ? )

Arnold, 1936 n**’re^er^^c ^° Upper Devonian Pittston,
i^P- G...” Pennsylvania

H^ag, 1942 Spore type e 250^z 50 — 60^ Upper Kiddle Spitsbergen
Devonian (or

Spore type f 120- 150^ ca. 20 A lowermost
Upper Devonian)

lauaova, 1953 ArchaeotrilAm^ UP t° 120 // various Riddle and Upper Russian Platform
•PP« Devonian.

Luber, 1955 Aso^olriletcs CO - 110 Louer Carbon- Kazakhstan
ansiStmllSQa iferous

Hoffheistcr st al., 
1955 --------- new genus" ca. 60 - 70 // ca. 1/3 - 2/3 Upper Devonian Alberta

body diameter
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Remarks: ** Spore typo en of H^eg (192j2)agrcos cost closoly with

A* dclectabilis in siso and dimensions of spines#

Trilete spores with similarly construe Led append- 

3300 have not been reported from rocks other than fiddle 

and Upper devonian and Louer Carboniferous, The unique 

and constant construction of the appendages would surest 

derivation, of the spores fraa a group of closely related 

extinct plants.

• Sxnuples of spores with similar structure in

association with fructifications are rare and poorly 

defined. Krausel and hoyland (192'9 ) found a spore with 

bifurcate appendages, but only 1$ ^in diemetor, assoc­

iated with Anouwpl^ /piganiem. Isolated spores with 

this foatuvo occurred in the sane locality but they 

measured 60 - 2G0 ^ . The snores that Arnold (1933, 

1935) 1ms reported from the lycopodiaccous strobilus 

Lopidostrobus SaUgjHSs ver-o poorly preserved, but 

apparently similar’ to Archaeotrilotcs.

Series: I-urornati Potonic and Kremp 1954

Gcaus: Convolutispoyg, Hcffmeistor, Staplin and Malloy, 1955* 

HSSSi^^ disslsilis so. nov.

EL, III, Fig, 9*

Occurrence! Battery Point formation.

Holotype: EL. JU, Fig. 9. Slide 20-13 (2' .9 x 122.5), n»P»<M ^ f
Diameter: 00 „ oo n
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Ornanonta tion 3 Distal portion and peripheral part of proximal portion 

rugulate. Ridges irregularly anastomosing. Proximal 

face laevigata to tri thin about 10 j^ of the equator.

Other features! Spore radial, trilete, subcircular. Laesurae to peri­

phery of laevigata proximal face. The thin-walled 

proximal portion is often lacking presumably because of 

the adverse effect of preservation or maceration.

Convolutispora tesssllata Hoffmeister, Staplin and 

Malloy 1955b, p. 335; Pl. 38, Fig. 9.

Pl. Ill, Fig. 10.

Occurrence; Perdrix equivalent.

Similar forms: cf. Ar.onotriletes tuberculatum halts, in Luber and Waltz 

1933, Pl. I, Fig. 12, and Pl. A, Fig. 6. (Tournaisoan- 

Visean)•

cf. Filicitrileteg tuberculatum forma karagandensis Luber 

1955, p. 5 4; Pl. II, Fig. 48, 49. (Lower Carboniferous).

Remarks: This species occurs in tho Upper Mississippian of 

Illinois and Kentucky (Hoffmeister et al.) as well as 

in the Lower Carboniferous of Russia, it is reported 

hero for the first time in devonian rocks.

Convolutiscora rugulata sp. nov.

Pl. Ill, Fig. 11, 12.

Occurrences Melville Island formation.

Holotype: Pl. Ill, Fig. 12. Slide MI-22 (53.1 x 121.7),
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Genus s Ori 311 tisi oritep Potonio and Kremp 1954*

Diameters 47 - 81 jf

G rnauien ta tion: Coirsely rugulite. Kuguiae '/ide (up to 13 ^^ low, 

irregularly disposed, anastomosing.

Gther features: Spore radial, trilete, broadly subtriangular to circular 

iaesurae 3/4 the length oi the radius of the spore, but 

often obscured by the ornamentation of the exine« Lipa 

lou. Maximum wall thickness observed, 11 ^ «

Remarks: The extreme coarseness of the ornamentation of

0. £ugulata distinguishes it fro.a C9 florida

Hoffmeister et al. (19 5 5b, p. 384; Pl. 38, Fig. 5, 6).

triangular outline suspects th it it is triradiate.

Occurrence:

Cristatisporitss impoditus sp. nov.

11. Ill, Fig. 13.

Battery Feint foliation.

Holotype: Pl. Ill, Fig. 13, Slid© 28-14. (30.2 x 110.4), 

M.P.C.; 78 ^.

Diameter? 76.5 •* 116 ^ .

Ornamentation; Entire surface thickly ornamented by transparent leaf­

like anastomosing ridges, up to 13 ^-high. It is not

Other features:

clear whether or net the ridges arc arranged in a 

reticulate or striato pattern.

Spore trilete (?), subtriasgular to ovate. No tetrad 

seir has boon observed on this species, but the sub-
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1,

x^aic;: Eposes with elevate! trsnspereat ridgeo disnoasC in a 

reticulate pattern,, occur in setae present-lay Snycp^yto. 

io.Cr Fosscei^runia an^ulQsa. in KtUJC 12) uni
’ «M4KMBaMB«MMMMMMKC^» «=Ki'i=<»-4*U*-ie«t^ • .

in seas Cartcaiferous spores (gj&S^izs Fig. %) ^^ well

aaaaaoMaaa
1952^ iisssis !>>>)c He nulotlievtilp cstvuos <to r .../

and Paleozoic for^o of tills tyre can be inrycstci at

.PL’\J £ OiL 6 &

Griptatlswritcp □pcgIctus co. nov.

Pl. 1X2, Fig. lUp!5»

Oceurrcoaej Sex -tent forsaticn.

Holotype; Pl. HX5 Fig. 1% Slide A-3-3 (23.6 x 104./A

U.Pe^.J 44's^ ^c

Dimeters 37 - *16 /^

Crir^snt&ticn: Lev, odiinete to cairsely granular omaiic^tc ;icn aispcsci

*t iirtcx-valo on the create of narrow^ Irra ~nlai Zy

anast one s lag r ie&e c •

Other features; Spore3 radial5 trilete ( j; broadly elliptical tc circular

Trileto loesurac have not been definitely ob3cr'.c% cut a 

tetrad vas found. (Pl* ZU. Fig. 14)9

Resnrizu; Although tlia tetrad of tnia species jqsc^jIsj a OQUiwrc 

eno; it nay be that it ie tetrahedral^ with tl- .oresenb 

ap5ocran.cc being caused, by diepleceoient of tlx caqponento. 

The latter interpretation, is preferred, because of tl® 

oxtreno rarity of aDDolcGe sporeo in Devonian -jodicest®*
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Genus: Dlctvptrilx^es (llaumova) Potonie and Kreqp, 195k.

Dictyotrilgtas ziinutus sp. nov.

Pl. Ill, Fig. 16.

Occurronce: SoSs C SZlt £ Q372uXVt/  ̂OH ♦

Holotype: Pl. Ill, Fig. 16. Slice A-3-3 (kl.k x Ilk), M.P.S.; 19 ^

Diauetcr: 18 » 25 ^

Ornanjentetioa: Reticulate, iiuri thin, and less than l^M^; lacunae 

2 - 3 ^ in disaster.

Other features: Spero □ubtriangular to oval. Faint lines suggestive of 

a triradiate nark were seen an occe apccinens, but no 

distinct tetrad sear vac observed. Hall thin, usually 

unfolded.

Diqtyotriletoa insplitus sp. nov. 

Pl. Ill, Fig. 21

Occurrence: Sextant and Battery Point formations.

Holotype: Pl. Ill, Fig. 21. Sextant formation, slide C-l-5 

(67.6 :: 111.5)4 M.P.C.j k8 j^a

Diiwieter: kl - 5k ^ .

Ornsnentatian: Distal portion reticulata (or punctate, according to 

Kbsanke, 1950). lacunae 2.5 - 5 ^Kvidc; auri up to 

5 ^udde at base, thicker in areas of juncture of three 

adjacent ‘’cello”, and up to 5.5 u.high as aeen at the 

periphery of the oporc. Hurl taper from tread base to 

rounded crest. Margin of spore crenulate. There 13 ao 

evidence of superimposed reticulations, 00 the proxio®1 

side io judged to be smooth and very thin.
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Other features: Spore broadly subtriaaculBr in outline. Trizediato nark 

act distinct on any speeiaona. Faint features suggesting 

laegurae were observed on cow specinens. The aubtri- 

angular outline of this species suggests tliab it was 

derived free: a tetrahedral tetrad.

IkGIuJXcl^o •» Dictyotriletoo cusus (Loose) Potcnie and Frei?? 1955 s~l 

S-J2£rtjati^^ quaositus Kosanke 1950 possess oi'narent-

etioa of siollar order to that of Dletyctrilctej iusolitus, 

but are not synonymous with it.

(?) Dictyc-tr ilexes sp. A,

Pl. III. Fig. lrf.

Occurrence: Onondaga formation 3 nd Perdrm equ.iv'a.t&ht.

Diameter: 32 - $2 £ .

Os’narfientaticn: Beticulate. Lacunae 2 « 5*5 ^vldo; muri very lor (lyu.) 

cue. *cl^xxi *

Other features: Ko tetrad scar has been observed. Wall tain. Outline 

oubtriangulBr to circular.

Genua: Raticulatit-epbeites C^2**^) Potcnle end ICcij 195^»

Fobicul^^ ovoides sp. nov.

Pl. HI, Fig. 22; Pl. XIII, Fig. U,5-

Occurrence: Sextant and Battery Point fomaticna.
Holotype: Ple HI, Fig. 22. Sonant formation, slide A-3-U 

0*0.5 x 113-’>h M.P.C.; 83 ^.
Dimeter: 58 • 102 ^.
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Ornamentation: Distol portion reticulate. lacunae 9 - 25 K- slue, isuri 

up to 12 ^.high. His'l thick at points of Jn-xtULO of 

throe adjacent lecuono. Lacunae nay appear to c'.orlap 

one another in transverse viev, because the delicate uuri 

are often slanted from the vortical position (Pl. xin. 

Fig. 5). Proximal portion smooth to faintly iLtrzayranulate 

liar gin crenulate.

Oilier fcotoreox Spore radial; trilete; broadly subtriancular to circular. 

Icesurao sizrole, aliaast as long as the spore radius, but 

rarely visible; probably because the thin pr zrhtol wall 

Lae been lost. Occasionally; loosely adharing tetrode 

were encountered, tetrahedral in fora (P< ::m; Fig. I;-}.

Remarks * Saadblal (19^-j ^01) no too that RsticviLa-ji.-s^‘sites

forms have bean reported fraa the Balaeosoic, iksozoic 

end Tertiary’ Knox (1950; P» 335) sajo that ”... a largo 

proportion of th© fossil spares assigned to . <. the cenus 

... iUliks^i-ik^ a~° °~ Lycopodium afl'brldy ...",

but that ” ... close parallels can also be drawn with 

spores of the Ifopaticao/'

iretd^llaui-spoj^ suJy^^jfer nov.

Pl. IU, Fig. SO

Occurrences Gaxtant format icn.

Holct;ypQ: Pl. HI; Fig. 20. Olid- A-17-4 <2? x llMh ^P.C.; 57/J-

Dis „x j^^- • 49 “ 59 ^- ♦

Oraacaniacica: Betieulatc. Lacunae 6 • 13 j^. in diameter; oui’l narrow, 

up to 5 ^A-high. Wall between rmri granulate; groauleJ
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Gcnvx: i^iss^ gen. nov.

Gencty^os op. nov*

Generic diagnosis: Trilete rfLcspores with radially disposed rib-like 

thickenings on the prcczlrjsl portion. Outline ci’ traaa- 

vereely coaprosood specimens siCrbriencular to circular.

Hoffteoistor ot al. (1955a, p. 12) refer to

“.«. "Hadiaspora", a circular trilete spore vita nuaercus 

radial ribs on the distal surface..." as 'Tin :^£blis?xd 

Genus of Stanley age .♦.”. Opinion is reserve'! as to 

whether the latter typo truly has distal ribs or lias teen 

'wrongly interpreted. Of several hundred spceiicons of the 

conus which have boon examined, by us fTon Dc;\xiiaa rocks, 

all have the ribs on the proxiiaal face.

Occurrence.

Holctypo:

Diaaoter:

Qmaaeii'uation;

JadiaDgsra rotate, sp. nov.

EL. Iv, Fig. 1-^.

Sextant, Battery Point end Cariaga fornatic/ZJ^ *

Pl. IV, Pic. 1. Battery Point fonaation, Slide 23-19 

(W.b x 116), M.P.C.; 12 K .

33 - 55 ^«

Radial rib-like thickenings cu the praxiaal face, ex­

tending from the equator to the proximal pole. About 

h-3 riba on each interradial area. Distal hasispbere

lae.igate.

Other features: Spore radial, trilete, oubtriangular, with convex nergin^.

Xaasurac extend almost to the equator cf the spore.
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Commicsure usually slightly open. Lips low and narrow, 

ball nay bo thickened up to 4 - 5 ^-at the equator, or 

bo loss than 1 op thick overall, with ti e exception of the 

proximal thickenings. Spore rarely folded, but occasion­

ally laterally compressed. (fl. IV, Fig. 3).

Similar foras: Designate E17, RadfortL and MdGregor 1954, p. 611; 

Fig. 37. (Battery Point formation), 

cf. StonoTionotriletes ornatiasirius Naumova, in Lauaova 

1953, Pl. XXIX, Fig. 111. (Givetian).

cf .’’Radiaspora” in Hoffmeister et al. 1955a, Pl. Ill, 

Fig. 7. (Lower Pennsylvanian) •

cf. Saccoloma olopans Klf., in Knox 1948, P* 452, Fig. 72. 

(Recent)•

Remarks? Stonozonotriletes orcatissirms. illustrated by Kamova

(1953) but not accompanied by a description of any kind, 

is probably closely allied to Hadias-ora rot 'ta. but 

possesses a small area ccntagionio.

Tho parental affinities of Radiaspora aro not 

known. To the writer’s knowledge, the only plant which 

produces spores with proximal radial striations is trie 

living species Saccolcma eryans Klf., of the family 

Dicksoniaceae. According to Knox (1948, p. 452), this 

species possesses fine striations radiating from tho 

apex of the sporo, ”... resulting in an ornamentation

which appears to be exceedingly rare among living ferns.



69.



situated about lyalfuny tot/urd the equator (Pl, XXI> rig. 8$ 

end. Pl. XIII, Pis* 8). hull laevigate cst.^sn the proxinsl 

thickenings real os the distal surface.

Other features; spore mchxal, trxlcoc, scUTwriangulxir so o^hjcrrcular.

Luosurao sizcple, eldest as long as the radius of the spore.

CcEEJiasura usually slightly open. Veil rarely folded.

uadias-sora oqpla fprua granulBta so. eh.2. now.

31. iv, rig. 9*

Occurrence; Sestant formation.

Holotype; Pl. Iv, Fig. 9- Slide A-3-3 (25.5 n IGT.t), -2.P.J.; 63 u.

Diane ter: 51 - 80 ^.

OrnaiiDLLt'atiQii • Similar to that ezjnln foroa laevlrsxba cx:cc>.; thxit

the walz. between the prcsinal thickenings a-d on the 

distal portion is crsnulato.

Other features; The ooae as for h. ai^ia Coma l^viyatu.

x-kCi.-iiGi? ^>*3 £ The two force of K. are the only x’cpveocirNatives

spores vita oioilar elaborate fona, cither living or aa

Recalls, bo be recorded in the literature. Wxnc io at 

present no evidence as to their offinitics ► They ray well 

belonc to a closely interrelated stood of plants alone

with the etho? species ox' the genua ^diaggora.

hodiaspura obscura, op. nuv.

Pl. Iv, Fig. U.

Occurrence; Onondaga Taxation.
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Holo u^/po i Pl. IVj FIs* 11. Slide *>32-15 (23.? x 323 J>) ihP.C.; ?6 ^.

DianDtov: 61 - ?6 ^.

&7Kji'10LjttTv^ ^distinct racial tndeTx^ilnja on the proxtnil pOitieu extend 

front'.:.,- ...... •.'"..7 the pr taal pole* Distal portion 

Loovinate.

Other features: Spero redial, trilote, auotriaa^ular vith convex aarsias. 

Laesurao extend to the cerate? of the spore. Sipe lev, 

narrow. Wall 1 - 2 unbliiek, cccnsicnaliy foldol.

Sistinsaiohcd freaa i. rotata by its larger oi^o end loss 

clxs'cmcu rcici4.y>— c—xW^^en.m-jv.

Hadieupcra robusta nov.

Pl. IV, Pis* 22.

Occurrence: ^r^c^;- '\.\.> •. ^ :..\:... :.; 1.. •..,. l . :. ; _.

C (Jv4-Vd 2X?jL u c

Holotype s Pi. Iv, ?ija 22. Dattcry Point i’cr^tica, slide 2J-12 

(59.3 x 122.5)J Ii.2.0.; 70.5 ^.

Diopter: ''— - V^ ^-*

O^c^onti-u io: ..: Prcisinont radial t-rlc-zxiiLZ^o, up to 9 K. ..i_j ci; v-o 

equator, extend on tho nroxtaal portion free tuo equator 

.■7 ■;'..: \i. -'?ii/ ■,': ...., y.c:/_-..al ?;717o -• '- ./,:.:.' : ■.:

are raised up to 3 u-atovc tic ^\_-c 2^7/^;'

Other feature;: s Sporo radial, trilete, broadly sustrlanjulai' -”> c:.?cu.bx:'*

Laesurae extend to tiic o^istcr of its spore, ano often

Obscured by tho strongly de/eloped radial ;janda. > ull

ionxu'lLu: Ex tase .Sac e, : ^o.dsarS iblctendas. of '2*0 fora or 

diGtinoii'.o.
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hadiarmor 1 ouaesita op • nov.

Pl. IV, Fig. IC.

Occurrence: Battery Point formation.

Holotype: 11. IV, Fig. 10. Elide 28-14 (63.3 x 119.6), K.P.C.; 54

Dimeter: 51 - 55 ^.

Ornamentation: Thickenings on proximl portion, extending .approximately 

parallel to one mother from the equator to the margin 

of the commissure, thus forming .a ’'herring-bone*' pattern 

Distal portion laevigata.

Other features! 3 ore radial, trilcte, subtriangular, leesurae simple, 

extend to the equator of the spore. Wall thin, except 

where thickened proximally.

Series: Arcuati ser. nov.

Azonate uiospores inti negaspore genera of varied ornamentation

which possess an ^ea, i.e. the interradial areas of the proximal face

of the spore delimited by more or less thickened arcuate lines.

Establishment of this sorios entails relocation of the msgasporo

gonera Laevi/nti-sworites and Trilotic, oritas, which Potonic and Eremp

(1954) have placed in the series laovigati and Apiculati respectively.

Conus: Rctusotriletcs (Naumova)1953) emend.

Genotype; r. olngang sp. nov.

Generic diagnosis: I Iio spores with obvious arcuate linos, more or loss 

thickened, delimiting ^--c interracial ureas of the

proximal portion of the spore. They thus possess an

ye x in the sense of Hauuovi 1953, p* 6* op ox-os laevit1^-



or variously orxruaented. The asea possesses similar 

ornamentation to the rest of the spore, or at most differs 

from the rest of the spore only to a miner degree#

ketugotrileteg si - ■lor naumova 1953, P» 29, 97; fl. II, 

Fi^. 9s Fl. aVj Fig. 4; ri# 4XII, Fig. 21®

Fl. XU p 1' Xg o 1 -^ ^ 14 8

Occurrence: Sextant formation. U.S.S.It? Give tian-Famennian.

Remarkss The diameter range of the Sextant specimens is 22 - 44.5/Lj 

which is slightly greater than that given by Hromova 

(30 - 40 ^,

Retusotriletss 3 jrdiccris sp. nov.

Pl. IV, Fig. 15.

Occurrence: Sextant and Battery Point formations.

Holotype: Pl, IV, Fig. 15. Battery Point formation, slide 28-15 

(33.9 x 121.7), K.P.C.; 43 £.

Dixie ter: 36 - 54 ^

Ornamentation: laovigate.

Other features: Spore radial, trilete, ovate to circular, laosurao 

1/2 to 3/4 the length of the radius of the spore. Vfl 

delineated by narrow dark linos which meet th© tips of the 

rays with broad v’s. The a: ea is distinctly smiler in 

area than the proximal face of the spore, ’fall thin, tut 

rigid in appearance; may appear to be thicker on some 

specimens because of marginal folding.

Similar forme: cfo CaTm^orj. slvereiforris Bahae and Hennelly 1956, 

P. 246; Pl. 2, Fig. 14-18. (Permian).

I M^^m ■

U.S.S.It
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Remarks: Although it is much younger in ace, 0. <lilCgZfU£2S nig 

is vary close in .appearance to semo foms of Rotu^c- 

trilo^lS meuiocrino According to Balao and Kennelly 

(1956b, p. 246), ’’A clearly defined contact area delimited 

by incipient curvaturao is present in some specimens ••• 

£ which J ... bears a marked re semblance to hosozoic and 

Tertiary spores assigned by Cookson (1953) to dphagnites." 

iktuaotrilato3 iivis op. nov.

Pl. IV, Pig. 16.

Occurrence: Battery Point formation.

Holo typo: rl. TV, Fig. 16. Slide 28-12 (42.1 ~ 119.8), .P.G.; 64 1

Diameter; 47 - 82 ^

Ornamenta ticn: Laevigata.

Other featurea: Spore radial, trilete, broadly mibtrimgul-’r. laosurae 

almost as long as the radius of the s-crc. Lips lot/.

The 3££1 covers almost the entire proximal porticn; the 

outor margin of the 0222 joins the end of each ray with 

a distinct v. Wall thin but opaque.

Similar forms: cf« Istoroe a lame tri le to;; ^labr.itus Luber 1955, P» 39’5

Fl. I, Fig. 17-19. (Carboniferous).

Remarks: A. /;My?tis is earlier th in ketvsotri lot^s lowi, but 

otherwise similar to it.

i-i^£2^141Li2i- ff, R. ycurucmlitus Raumova 1953, ?• ^'* 

rl. Il, Jig. 10.

Fl. IV, Fig. 17,

Occurrence: Sextant formaticn•
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Diezoetcr: 32 51 ^.

OmanantatSon; Snail clooely spued granules which ere fuir.tly xiaiLle 

oil the i^argins of the u_ora-.

0 tiler feature 3: Spore redial, trileie, suVbrinsular. Lcm^ra: ^rtor/l 

a&ioot to the equator. She £033 co ore ahuost the entire 

praximl face, accept for the spices. vhere du rape noct 

the outer margin Of the ^x^a □Uphill?'’ pro; zhcdlpft

Shis few oeare u close rcsaablv^rcc to d ..fti^ixulatuo * • t 4.^ '> W^aMMA*^ S. tWMMeMk

except perhaps in one respect. Saanove describes the 

lat;cr as pcascBaing M»” omllj slightly c, arc riel 

granules/' Shis feature 13 sot ep.arcnt on our opooineiis, 

bub according to hauriuvu’s description and figures it is 

evidently an iaconepicuoun feature on h. ;.r:„.:riudg;.

•verrueulabuo occurs in the Givetian, Prasniur and 

Faeicniiicei of the does;/ Lasia.

pi, iv 1^5. io.

Cu^urronca: Seirlant and Gnondopu i\yr--r2vioae.

Holotype: Pl. IV, Fig, 13. Sc.::tard fox.nation, elide A-3 i 

(13.3 :: 10.;). m<a.; A ^_.

Diane her J 35 ■ ft .

Gruax^station: Laecisntc.

Other features: 3pcre radial, -irilc-te, broadly sobtriangular io c:Lrcular- 

l£cu..va3 ui.’?;re, .stend alaoat to the equeto: °f •'-•t- 

epore. Siu outer autre—iiy of the apea uarJaxl io ****“• 

areun.se lines at the equator, hall 1 ^j.thicks ri#i 

in ap^amncc; usually unfolded.

areun.se
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Kcwarks: Tills species any - be ddetiaguiDhed fran IL siv^lxh. ^ ^^ 

thinner wall anti poorly defined trilete rayo.

I^^TOtrllctsf} leoi-lyatus op. nov.

Pl. IV, Fig. 20,SI.

Occurrence; Sextant end Batcery Point formations.

Holotype; Pl. XV, Fig. 20. Sextant fortiation, slide A-ly^ 

(57 x 102.6), M.P.C.; 75 ^.

Dianetcrt 51 ~ 73.5 ^^

Oj^waseritation: laevigate.

Other features: Spore radial, trilete, elliptical to circu—cr. Zeesurac 

2/3 to *;/> the length of the radius of tie opore. Apes 

distinct, outlined by a thin, dark lino which tur-cs 

inward to make broad v’o with the ray ejrtreMtios. Well 

thin, usually -with one or two long folds.

Lot us gilotea elgtSSs fl>P* nov.

Pl. IV, Fig. 25.

Occurrence: Sextant formation.

Holotype; Pl. XV, Fig. 25. Slide C-l-5 (?> x 113.3), ^.P^-5 77^

OicmieteX' 5 58 - 91 ^ .

Ornauentat ion; Granulate.

Other fcatuosLu Spore radial, trilete, broadly subtriangulaz' co circular, 

laesurae 2/3 to V> the length of the radius of tho spore. 

Apea delimited bu a thin line which sty be iKdlscincu on 

new specimens. Apea ria only slightly or not at all turned 

inward at Juncture with the tips of the rays, fall thin, 

usually with minor folds.
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kGtueotrilcios :aaius sp* xxov.

El* XV* Fi^. 19*

Occurrence: S cores; i« fora ~ ti c>n •

Holotype 3 Pl. IV, Fig. 19. Olid© 4-3-3 (39.3 - 109.?), H.P.C.j

112.5^.

Diwietor: 92 - 112.5 £-.

OmaLiontation : Distinct course ^anulcs.

Other features: Spore radial, trilete, elliptical to owl. Laesurae 

1/2 to 2/3 the length of the radius of tie spore. Lips 

low. Ar*g£ 'weakly dolirited, fonaiir-; sli lit v*s at the 

tips of tho rays. Wall thin, usually 'with on. Lon.: fold

Hotucotriletos ornatus sp. nov.

?1. IV, Pis. 24.

Occurrence: Sextant fonnation.

holotype: Pl. XV, Fis. 24. Slide A-17-4 (40.3 :: 117), 4.P.C.; 65 <

Diooter: 54 - 30.5 £-•

Ornarxient? tion: GlttiruUtc-papilla^ Projections up to 2 ^ Lous’, close."!

□paced.

Other features: epore radial, triloto, broadly elliptical to circul r. 

Lacsurae siaplo, about 2/3 the 1 n^bh of the radius of 

the spore. Apes, distinct3 covers about 3/4 of -’^ pruma 

portion of the spore, hall thin but opaque.

Liuilur foms: Of, k. devonicus .’i u-iova, in ilaunova 1953, ' I* --'*--, 

Fis. 103. (Jivotian).

Remrks: R. devonians may be synonymous with 11. omat is, J--j
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Haumovc gives neither a description of thio species, nor 

a X’oforcnco to tho originci doseription. Her illuotratio 

■ • of it is insufficient for accurate comparison..

notusotrilctos solidus sp. nov*

pi. — v. rag. ii.

Occurrences Battery Point formation.

Holotype: Pl. 17, Fig. 26. Slide 23-12 (42*2 x 112.6),

-^.h.G.p 106 ^k«

Dicaiivter: 73 - 113 ^

Ornaaeistation: Granulate. Occasions! small papillae*

Ocher featuress Spare radial, trileto, broadly elliptical-ovate, lacsurae 

simple 2/3 to 4/5 the length of the radius of the spore. 

The Si occupies elmost all of the proxL al face, and 

is often obscured by folding of the spore vzll* if 11 

1.5 - 2 £ thick.

£mh±i^^-!6ii^ arcuutus op. nov.

Pl. IV, Fig. 23.

Occurrence!: Sextant forscation.

holotype: Pl. IV, Fig. 23. Slide 4-5-6 (70.5 x 104.2), K.P.C.; 54^

Diameter: 42.5 - 30 £ .

Ornamentation s Laevigata to infragranulato. Faint irregular radial 

striations are visible on the proximal face of *®e 

spec keens.

Other features: Spore radial, trileto, broadly mibtriongular. Laeeurad 

extend to tho equator. Lips lew. The anoa occupies tho 

entire proximal portion, except in tho apical region*
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'where tiro trilcto rays nest the outer margin of the a^ea 

□lightly proximally. 21 rain of ages tliickcnxl and 

distinct* Proxlial face flattened* tail 2 - 4 U- thick*

Ecmarks s The very faint radial striations end overall fom of 

E. arcuntus suggest that it nay be related to the 

Eadiannora group.

Ilotusotriletqa na-yiiflcua sp. nov*

HL. V, Pis. 1,2,3; 1’1. an. Pis. i,7,a.

Occurrence: Melville Island formation.

Holotype: ?1< V, Fig. 1* Slide LI-12 (39.4 :: 114.2), E*?.t.; 92^

Paratypo; Slide LI-11 (43*9 x U4»2), MaP.C.3 115 Lu* The para- 

t;,»pa, a laterally expressed specimen (Pl* 7, Fig. 2) 

x;as chosen to illustrate the profile of the species, arid 

the verrucate ornamentation of the proccbial face.

Diameter: 69 - 319 Jul .

Ornajaontation: Distal portion scabrates elements of sculpture arranged 

in groups of irregular outline, about 5 ^ tn dimeter. 

These groups arc of low relief (less than 1 ^2ii/-h) or 

raised up to 2 ^ above the surface to fora a vorrucate 

pattern. Proximal portion minutely scabrato. Sone 

specimens possess low verruca to projections up to 4 ^-in 

dimeter in the angles of the rays near the praxix^l pole 

(Pl. V, Fig. 2).
Other features: Spore radial, trileto, broadly sabtriangular ■ -• ° ^-^~ 

Laesorae extend almost to the equator. Lips lw ^^
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narrow. At the outer margin of the ansa the ’.rail is 

slightly tliickened to fora arcuate ridges. rromh.ml 

face flattened, distal portion hanisphcrical.

Remarks: Thio species and the four to folio:;, all restricted to 

the Belville Island formation, possibly represent a -Toup 

of interrelated plants, distinct from these xiicl prod­

uced the other species of the genus LetueotriLo^os.

Retusotrilctep Gaeofoimis sp. nov.

Pl. V, Fig. 4,55 Pl- ^11, Fig. H.

Occurrence: lielvillc Island foxcation.

Holotype: Pl. V, Fig. 4. Slide M-12, (53.3 x 104.6) M.P.C.; 83 ^_

Dimeter: 69-12-^.

OrnaiieiTtsti on: Similar to the ornamentation of E. m:\gnific .:■•:.

Other features: Spoils redial, trilete, broadly subtriang-ilar. J^esurae 

extend almost to the equator. Lips low and narrow. 

Slightly thickened, low, arcuate ridges nail the ou-rr 

extent of tho ages. A thin-wlled, transparent tod" is 

present in tho interior of the spore. This sac-lilrc 

structure is apparently not attached to the inner wall 

of the spore, at least on setae specimens (hi. lllf^ 

Fig. 11). Nevertheless, it maintains its control position 

relative to the spore body.
Hemarics: Lnccpt for the presence of tho central b ly, tills spocnoa 

is identical with 1. ^amiificus.
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Ketusotrilcios ^uL^is sp. nov.

Pl. V, Fig. 6.

Occux*renco: Ilslvillc Island fonaation.

Holotypo: Pl. V, Fig. 6. Slide 1:1-12 (47.3 x 102.3) E.F.C.j 33 ^ .

DiaaiGtcr: S3 ~ 113 /k .

Orwzientation: Distal portion scabrate. Omuaentation of praxh'jal 

portion similar but not so prominent.

Other features: Spore radial, trilete, broadly subtriangaL-.r. Laosurac 

extend almost to the equator of the spore. Lips low and 

narrow. Apen dolinitcd by irodoratcly thicxcencd arcuate 

ridges slightly proximal to the equator. Dis*fl portion 

of spoi’c hemispherical, procarp 1 flattened.

Ketusotrilctos pallidas op. nov.

FL. V. Fig. 7,9,10.

Occurrence t Lolvillc Island fonaation.

Holotypo J Pl. V, Fig. 9. Slide 111-21 (13.8 x 107.2), K.P.C.; 6? ^.

Dicuotor: 64 - 32^.

Oi^nentati on: Granulate. Granules on distal portion nove or less Joined 

at their bases to fom a rujulate pattern (Pl* V, Fig. 7). 

At the equator of sone specincns the ornamentation is more 

elongate, appearing irregularly rucaillrtc in transverse 

view. Oniaiaentaticn reduced and more regular on prodr-al 

portion.

Other features: Spore radial, trilete, broadly eubtriangulnr to circular. 

Laeeurac extend almost to the equator of the oporc. Up®
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low and narrow. ban a indistinct, bounded by slightly 

thickened arcuate ridges at the equator. Distal portion 

of spore hemispherical, proximal portion flattened 

(ri. V, Fig. 1G).

lie tu so trilete s grand! a sp. nov.

Pl. V, Fig. 8.

Occurrence: Melville island formation.

holotype: Pl. V, Fig. 8. Slide Mi-22 (43.6 x 118) M.P.G.; 12^

Diameter: 98 x 150^,

Ornamentation: Stout verrucate projections cover the entire distal 

portion. Projections polygonal or irregular in transverse 

view, up to 6^vide, rounded or ending in snail papillae. 

Projections on proximal face similar but reduced in size.

Other features: Spore radial, trilete, broadly subtriangular. Laesurae 

simple, about 3/4 ti e length of tlie radius of the spore. 

Laosurae usually obscured by the coarse ornamentation.

Weakly developed arcuate ridges delimit the 2121 near 

the equator on the proximal side of the spore. Proximal 

face flattened, distal hemispherical.

Remarks: yerrucosi s orit^s ovinv^jus Imgrund (1952, p. 34,

Fig. 75~77) possesses similar ornamentation an-., ic of 

similar sizo, but is diotinguisited from ;;ot\r:otrhl?t.ma 

grandis bp its lack of arcuate thickenings. it also 

lacks the distinctly anisopolnr profile of I* minis*
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Serios: Cingulati Potonio end Klaus 1954*

Gems: Lycosnora (Schopf, Bilson, and Dental!), Potonio and Kreap 1954*

ii^^??ri^ sp. A»

Pl. IV, Fig. 22.

Occurrence: K^CyCCiXi-’u j.OX^-ITw GXQil<

Diane car: 41 £- ^G specimen only).

Ornamentation: Shrill but distinct apiculations on the lateral aalls of 

tho interradial areas, Vail laevigata near the polos and 

at tho angles.

Other features: Spore radial, triloba, broadly sabtriungular with strongly 

convex nargin • Laesurae 2/3 tho length of the radius of 

the oporc. Lips low and narrow. A dark triangular area 

qaataglonis is present in the angles of the raya. Also 

present is an indistinct uvea which extends to tho Margin 

in the interradial arcus, but is outlined on the proximal 

face at tho apices.

Hcciarks: Tills fora is unusual in that it has both an uvea 

contagion^ (senga Kosanke 1950) and an wca 

(gengu. haeyjova 1953)*

Division: ZXULS3 (Bennio and Kidston) Potonio and Krocp 1954*

Subdivision: Zonotriletes (Waltz), Potonio and Kraap, 19%«

Occurrence:

Lycpspora egabrata sp. nov.

Pl. V, Pig. 11.

Sextant tarnation*
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holotype:

Diameter:

Orzmmtution:

Other features:

Hemarlia:

Di. V, Fig.ll. Slide A-5-6 (68.4 x 123.2), E.P.G.; 51 ^. 

39 - 72 ^.

Body and cingulum scabratc to minutely rugulato.

Spore radial, trilcte, oval to circular. Laosurae extend 

almost to the equator of the spore body, are simple or with 

weak lips. A dark ring about 1 ^xdde narks the attachment 

of the equatorial cingulum. Cingulum 3-5 ^.uide. 

As soen in polar vicu, the dark concentric ring may be 

interpreted either as the margin of an endosporial body 

(of. Archaeosonotrilotos Naumova) or the locus of attach­

ment of a flange or cingulum (as in Lyeospora). Although 

the continuity of the ornamentation from the pole to the 

periphery of the spore wold support the former inter­

pretation, the fact that all of the specimens encountered 

were compressed transversely (praekiu^iutally) suggests 

either the presence of tho stabilising influence of an 

equatorial strccturo or an anisopolar fonn, or both 

(as in Lycosgora) • The latter view is further favoured by 

the inevidencc of a double wall in broken specimens.

Arciuicosoiiot^^ gloidosus Haumova (1953> HL. 

•□V, Fig. 4) superficially resembles lycosporn sc^'-j^j 

but the structure visible at the equator is a perisporiu-^ 

not a cingulum.

Conus: Anulati-snoritos (Loose) Fotoaic and Lremp, 1954#
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Anrilati-c aaitrv; gnulatus {Loose) Potonic and mroap

Occurrences

1956, p. 112} 1'1* 17, i'ig« 365—o7^.

Pl. v, 1'15* 12*

Sextant formation. Europe: bostphalian B and 0

Herd arks:

(Potonie and /.roup 1956a).

The maximum dimeter (63^ is slightly greater than

Occurrence:

that given by Potonie and Kremp (60^ 0

Anulati^n^ oritos L.-^^rfoctun so. nov, 

Pl. V, Fig. 13.

Battery Point and Onondaga formations.

Holotypes Pl. V, Fig. 13. Battery Point formation, slide 2_-16

Dimeter:

(48.6 x 104), m.r.C.; 71K 

4$ - 83.5^.

Ornamentation: Lesvigate.

Other features: Spore radial, triloto, broadly subtriangulu-. lacs urao

Occurrence:

1/2 to 2/3 the length of the radius of the spare. Equa­

torial annulus present, may vary in i:idf'i, oven on one 

specimen, froa 3 to 7^S The annulus is discontinuous on 

some specimens, tali thin in pci ar rogicns. ’’all read­

ily folded, especially along the lacsurac and in the 

equatorial region. Spore co?procsss readily in various 

planes (11. 11V, lig. 1, 2, 3).

Anilati-n oritag gri nul this ap. nov.

Pl. V, Fig. 14j Pl. XIV, fi e 1, 2, 3.

Battery Point formation.

Holotype: Pl. V, Fig. 14. glide 28-19 (24.2 x 105.9b m^*6. 5/^5
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Diameter: 50 - 62^.

Cxsiaiacntati on: Cody gronulauo, -iimulus laovugats.

Other Matures 2 Spore radial, trilotc, broadly subtriangular to circular, 

Laesurao sheila, almost as long as the radius f the 

score. An annulus, 3 - 6*5 Lu thick, encircles the spore 

at the senator. Annulus sometimes discontinuous. 

Occasional folding nt margin of spore.

Eaaarks? Pl, Hill, Fig, 1,2, and 3 illustrate this species in 

throe planes of compression.

Oomis • ^Sl^^Sf^^SS C^-t’) Potonie and ilrsup 19 54* 

Donso-oporites vorrueatus nov.

II. V, Fig. 15, 16.

Occurrence: Battery Point formation.

Holotypo 2 Pl. V, Fig. 15. Slide 26-15 (36.8 :•: 114,5/, I.P.C.; 62 l

Diameters 46 - 79^ .

Ornamentation: Distal portion verrucat©. fho verraente warts 3 “ 10 K 

Tilde, up io 2.5 ^. high, largest in the vicinity of the 

distal pole, Harts may or nay not bo present on the 

annulusj if they avo, the annulus has a sojaented appoar- 

ancc (Pl. V, Fig. 16). Pracbi-J. portion laevigata.

Other features: Spore radial, trilotc, broadly subtriangular* Lacsuxmc 

extend to tiie inner margin of the annulus. Lips ma ho 

as vldo as 3 K • Proodmal wall thin, often with twskly 

defined short folds or winkles.
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j^l^~?j?2£i.1i£s crassus an. nov, 

?1. VI, Fis, 1,

Occurrence: Kclvillo Island formation,

Holotype s Pl. Vi, I’ll. 1* Slide HI-12 (25.6 x 112.6), IV-.C.j 35 K.

Diameter: 35 - 96 U-. (Three spocoEGns).

Cramme. That! on: Junetaco.

Other features : Spore radial, trilcto, broadly subtriangulcr to subovate, 

Laosurac simple, extend to margin of spore body. A dense 

equatorial tl-ickcninj extends boyond the periphery cl the 

body, loll of body only slightly leas opaque than that 

Ox die equatozTxal sGrLiOvU-^o.

Penso^seozd.tGs Anacquns sp. nov.

Pl. VI, FiS. 2; ?1. XIII, Fie. 9,10.

Occurrence: Xhlvillo Island £ox-xition.

Holotype: Pl. Vi, Fi*. 2. Slide MI-22 (59.3 x 119) -./.C.; 93 £-.

Diameter: 93 - 121 £- .

Orciadci ration s Proxiraal portion laevi^tc toward the pole, Pistol 

portion xith low, pointed, taporlnj projections up to 4 ^ 

tide end about 3 ^hijl. Toward tie oqiotor these pro­

jections arc Magnified mud joined bag Uy ro Sxm a scrj.es 

ol‘ concentric flxixjc-like wtructu:-os, c.caor pro-men sly 

dis*)13yed (Ti. XIII, Fi^. 9) or ox lessor cc^ic^ ( —• • ——; 

Fi;. 10). The equatorial projections possess parxllntc 

tips.
Other xoaturos: Saw radial, trUote, circular. Lcosurae almost — 1««

scrj.es
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as the body of the opox*©. Cccszissure usually obscure! 

by thick folds along tho x^ys. Wall not appreciably 

thinner in the polar rayions than at equator.

Remarks: iiSSSisSS^ W^3 k&xcova (1953, Fl. Ui, Fig. 9)

suporriGielly resembles Dansj^^orltes inac-ruus, but 

Hataiova regards the ornamented encircling structure as a 

perispor «uw*

Deaso-oporiteg aadd Potonio and Krsap (1956*)« 

p. 116^ Pl< 1-3, Fig. 379) differs in its oualler size and 

relatively less opaque central portion.

Genus: Volasnoritcs gen. nov.

Genotypes Volasporitoo densus Bp. nov.

Generic diagnosia: Trilete miospores, circular., subcircular or aroadly

subtriangular in outline. Distal Hemisphere thick-.jailed, 

px'oodxaal portion thin. A transparent, manbranous layer, 

apparently an extension of the outer portion of the distal 

nail, encloses tho praxkrnl face and the laosurae like a 

veil.

Volaoporitcs dansus sp. nov,

Pl. VI, Fig. 3,4.

'Occurrence: kolville island foraation.

Holotypo: Pl. VI, Fig. 4. Slide HI-12 (29.3 x 107.9), k.P.C.j 74 ^ .

Paratypo: Pl, VI, Fig. 3. Slide 11-12 (58.8 x 106.1), M.P.C.; 3/^.

Diameter: 45 - 89 v-.



Ornamentation: Laevigata.

Other features: Spore radial, trileto, broadly subtriangular to ciroulai 

Luosurao about Ij^ as long as ths radius of tho spore* 

Distal ’•all 11 ju-tliick, t’limiiny abruptly near the cmur 

Pi‘oi^hial -wall thin , transparent* A thin, transparent 

veil-like structure with numerous short x.Tinlios eschar’.! 

over the proximal face of the spore, completely envelop: 

tho laosurao. This membranous layer appears to be an 

extension of the outer part of the thick distal t&U* ‘ 

triiclaioss of the distal rail represents 4 - 14J of the 

total diameter of the spore* The amount of tills tiiickei 

ins bears no apparent constant relation to the total 

spore dia..etor*

denari :□: The veil-like structure that covers the prxeeml face 

must have completed its development citer lie spares wei 

released fruu tho tetrad, since it covers the trir.Ziatc 

apert j.ro of the urxlcudyinj wall# At present the genus 

Volasporitcs is Imoxra only from the ZZelvillo IsLsaI 

x OX^ .12> t X0X1 a

21£rti£l^^ ±221212 $P* nov*
HL. VI, Fig. 5*6.

Occurrence: Lolville Island formation.

holotypei HL. VI, Fig. 6. Glide IH-12 (23.6 x 1U.7) Ih?.C.; 71 ^

Diameter: 54 - 77 ^ .
Ornamentation: Lacvi gate.
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Other features: Spore radial, trileto, ovate to elliptical. Laesurae 

almost as long as the radius of t-e spore. Lips lox: and 

narrow. Distal trail slightly thickened (up to 3^.

Proximal vail thin. A membranous layer covers the laosurae 

and the proximal face.

Volisgorites liunctatus sp. nov.

Pl. VI, Fi^. 7, 3.

Occurrence: Melville Island formation.

Holotype: Pl. VI, Fig. 7. 31ido EI-12 (34.2 x 111.1), M.P.C.; 56^

Paratype: Pl. VI, Fig. 8. Slide MI-12 (40.7 x 120.7), L.r.u.j 92^-

The paratype illustrates the profile of the spore and 

the rappearance of the proximal membrane.

Diameter: 57 - 92^4

Ornamentation: Punctate (scabrate according to Harris 1955).

Other features: Spore radial, trilete, subcircular. Laesurar si _.lc, 

almost as long as the radius of the spore. Distal vail 

3 - 10.^.thick, becomes thin abruptly near* the equator. 

Proximal vail thin. A membranous layer, apparently 

homologous with tr e veil-like structure of V. deng^n, 

partly or completely covers the proximal wall of the 

spore. This layer* may completely cover the laesurao 

but boars no evidence of a triradiate scar.

Series: Zonati Potonio and Lreiap 1954*

Genus: 0 irratrir id Ite; •■ Uilson and Coe 1940.

Cirritrimuhit*s a □indent-; Palno and liennelly, 195&’*
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p. 252j Pl. 5, Pie. 57-59; Pl. 6, Fig. 60-61.

Pl. VI, Fig. 9.

Occurrence : Sextant formation. Australia: Persian.

karris: Tho s&:ilarity between tho Socrtant form and C. snleadena 

io ressarkable, and especially so when one considers the 

difference in their agos. Solue end Hanuolly note that

,:C. snlonlc-as io a very variable fom •♦.”• Tho range of 

variation of tho Sextant ax<_yle is not known, since only 

one specimen was found.

Cirrat^roditps decorus sp. hot.

Pl. VI, i?lg. 10, 12.

Occurrence: Battery Point formation.

Holotype: Pl. VI, Fig. 10. Slide 22-15 (Z^.6 x 103.1), IUP.C.j 92 P

diaucter: 72 - 109.5 ^. Body 50 - 80,J of total diazsoter.

Ornamentation: Body gronnlMe-rugulato, irregular in texture. Flange 

laovigato, or with very Etiall scattered granules.

Other features s Spore radial, trilete, broadly subtriangular to circular. 

Laesurae eocbend to the ecuator of tho body* Folds along 

the rays nay continue onto the flange. Flange membranous, 

cocnonly with wak radial Tolls or wrinkles. The flange 

also possesses a dark peripheral rim up to t ^j-iddc.

SiicHcr foms: of. Sonotrilotco ulrabilis Luber 1933, in Labor 1955> 

p. 66; Pl. VII, Fig. LU. (Carboniferous).

CirratrlivMHtcs incrudcc orua sp. nov.

Fl. VI, Fig. 11.



Occurrence: Battery Point formation.

Holotype: _ Pl. VI, Fig. 11, Slide 28-15 (50.6 x 106.8), H.P.C.; 65^

Dianne tors 38 - 66^ Body 69 - 86‘/ of total diameter.

Ornamentation: Body granulate-rugulate. Flange laevigate.

Other features: Spore radial, trilete, cubtriangular, usually distorted 

by folding. Laesurac to body margin, often obscured by 

folds which nay continue into the flange beyond the tips 

of the rays. Flange membranous, with weak radial folds 

and a slightly darkened peripheral rim about 4^ wide.

Remarks: This species bears a marked resemblance to C. do coms 

but is smaller.

Cirratrinditos inusitetus sp. nov.

Pl. VI, Fig. 13, 14.

Occurrence: Battery Point formation.

holotype: Pl. VI, Fig. 13. Slide 28-15 (57.6 x 118), M.r.C.; 89.5/S

Para type: Pl. VI, Fig. 14. Slide 28-13 (34.5 z 116.7), 

M.F.G.; 101^.

Diameter: 63 - 116JS

Ornomen tition: Body scabrate and irregularly verrucate. Flange 

scabrate, with minutely serrate margin.

Other features: bporc radial, trilete, subtriangulai* to circular. Lae- 

surac 1/2 to 2/3 as long as the radius of th® body, but 

indistinct on most specimens. Distal portion of body 

hemisphericalj proximal portion flattened (11. VI, i ig. l^)'

Cirratriraditn  3 CfidfSailiiS se. nov.

Pl. VI, Fig. 15.
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Jnciided diagnosis: Triloba niosporcs with oil equatorial flange \£2£Lp

Occurrence! Sextant fomation. -Estonia: I'iddla Devonian.

Holotype: Pl* VI, Fig. 15. Jliie A~3~3 (56.Z;. x 105.5), I.P.O.*

U7 £ .

Diaaotor: no - i?4^e

Ornamontation: Body and flange seabrate.

Other features! Spore radial, trilete, sabtxdangular. Body broadly 

subtrhmgular to circular. Lacs-rao eerberd to tho equator 

of the body. Folds along tho lacsurac try Gscbcnd onto the 

flan go. Tho flange girdles the body at tho equator, vario 

in xiidth from 1/3 to 1/2 of tho total spore diameter at th 

apices to 1/5 to 1/4 of tho total diameter iaterradially. 

Body opaque, flange semitransparent.

SxhLlr.r formas Spore ’’Gruppe Laoviguto-hoiialos I”, Thomson, 1740, EL. I, 

Fig. la, lb, 2a, 2b. (Loruev Givotian).

Hcwcrhe! Sic latter spore, found by Taoason in a clac —liho luitri:: 

near Fama, Estonia, and illustrated by good phovgrapto, 

is hero regarded as synonymous with C. i£^££^iH-i*

Genus! bC...'.^’QJu<2?jbA'X2ccCJ (iiclLi^OVct J~/3f } G.—w---.<

Genotype: Gunanesp;lotrilot os fulgcns sp. nov.

which is discontinuous at the corners of tao body of viic 

score. FLan*o not tliickcnod at its peripho^F (tmo da^ars

*^^£1^ Jelcnal 1950). Jody uubtrianralur.

The genus C nc arv^sonotriletcs '"^ ci*c- ^ aaunotc, 
1937 • Sho mission edition of this paper was not avails ^-»
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An Inglis! translation, -union ray bo mi abstract, contains 

the xollOkfiii^ brier description of* tho genus: 'llrtflimfiSi'^ 

trilates Hauu.^ margin discontinuous at tho corners of tho 

body of the aporc^# no genotype ms designated-

mi accord uith the policy oi' Polemic end .-reap 

(1955)3 the genus is hero described as an emendation of 

2kuuiovu*e description, the original epithet being retained*

£ilS^ilYi^ gblgoas sp* nov,

EL* VII, Fig* 1*

Occurrence: Battery Point foliation*

holotype 3 Pl. VII, Fig. 1. Slide 23-12 (27.6 x 106.7), h.’VJ.; 2? ^.

Dianoter s 2^ “ 37 JU- •

vl*.!o- 10*1 uJi o jlQ.*! • Laovigatc.

Other features 3 Spore radial, trilete, subtriangulmr nith strc i ly convm: 

margins. Body nargins straight to slightly mum:, 

muesurae asouG 2/p as long as vm rm.ixus o_ c.m spore. 

CcEicisGura usually open* Lips Lox/ and imneu. A marginal 

structure, flangc-lihe in transverse vier.r, encl ides the 

periphery of the spuro* This structure is up to 3 ju^wido 

in the intcrradial uveas, but bocages very narrow or 

disappears opposite the apices* All of the specimens were 

compressed trunsvorsoly.

Siriil-r forms: ex. J^rimxeliiim=^ 22^2=^32 hamsava, an lau .ova xy53, 

Pl* 11-1., Fig. 97* (uppei’ (Jivetian)*

fill Ml'I ■**■■■ IM i
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Remarks: Kamova (1953) doos nob describe G. wusxllus, nor dees

she give a reference to the original description. Accord­

ing to the diagrammatic illustration of C. 2112111212 given 

by her, however, the resemblance to C. fulgong in very decs.

Division: DUCMUR ALES div. nov.

Miospores and megaspores with triradiate tetrad 

mark, and no other germinal apparatus, and without auri­

culae, cingulum, zona or sacci. Distinguished by possess­

ion of a perisporium-like wall, laevigate or variously 

ornamented, which completely surrounds, and is more or 

loss closely appressed to, an internal body .

It is believed that the degree of complexity 

represented by the double will structure justifies separa­

tion of these forms from the azonate division xMLULS, and 

the creation of a new division. According to rotonie^ and 

Kremp (1954, p. 119), members of tho division TRILExES 

must aliow no "strong differentiation."

subdivision: Membranites subdiv. nov.

Trilete miospores and megaspores, with a perinpor- 

iua-like outer vall;is thin-walled and semi transparent.

Cuter wall variously ornamented or occasionally laevigata. 

Inner body also thin-walled, usually unornamented.

Genus: Archaooncnotri lobe (Naumova) emend.

Genotype: ArchaeosonotriLetoa arenoruro m:': c?. nov.



Emended diagnosis: Trilote miospores with an outer envelope (bore design­

ated as a perisporium), vuich is xaoro or lees .impressed to 

the body of the spore, ferisyoviua laovigato or with low 

ornamentation. Body laevigata.

Arcnaeosonotriletes is here emended to include 

only Eiioepores and is restricted to those with -a thin­

walled perisporim. Although the generic name suggests 

the presence of a zona to flange, such as occurs in Girra- 

trir?Bites (= H^r^ozonotri^^ Liadova), such a structure 

is not present in Arch aooKOcotriletns.

irchaeozonotrileteG minor ep. nov.

Pl. VII, Fig. 2,3.

Occurrence: Battery Point formation.

Holotype: Pl. Via, Pig. 2. Slide 28-19 (38.5 x 111), K.P.C.j 3ZK

Diameter; 26 - 40^-

Ornamentation: Snail papillae, densely spaced.

Other features; Spore radial, toilets. Body subtriangular, totax outline 

broadly subtriangular to circular, iaesurao more than 

2/3 the length of the radius of the spore. Commissure 

frequently open. In transversely compressed specinons, 

a peripheral structure is visible surrounding the body of 

tiie spore. This peripheral structure is u> ^° ->«>JtS 

wide in the interradial areas and nirrou or absent at the 

apices. Wien the scores are compressed literally, the 

structure in question is seen to resemble a porisporius,
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completely surx'ounding the central body.

usual’! :s: Although it superficially resembles lau-ovr.’s sOnus 

Caunrosqra^ Archacoso^tzdl^Gs lJi±x2 is of

fcjadaTxntelly different. construction. It is sup osted 

that Ct^^osonotyilGtcs obtuse L-ausova (1953$ p. 895 

Pl. XIV, Fig. 9a) nay have been interpreted differently 

by Urumova than by us, and io actually synonymous vith 

Aiphacq3Grm/ti<^

Arohncosonptrilctcs G^ltoidcs op. nov.

Pl. VII, Fig. 4,

Occurrence: Sextant foiwation.

holotype: 11. VII, Fig. 4. Slide 0-1-4 (37 :: 103.3),

K.P.C.; 34 ^. (body 49 ^) •

Diameter: 44 - 54 ^.

Omxmtotion: lacvi^to.

Other features: Sporo radial, trileto, subtriau ular. Lrcourac oi.plc, 

2/3 to 3/4 tho length of the radius of tie body of the 

□pore. A membranous peris; •om*) completely encircl*. s 

body, but is separated from it by about :j ~ 6 jx., 

Pcriopodvn of con folded.

Ar^zcouGnot^^ contuylonis sp. nov.

11. VI-, Fig. 5

Occurrence: Sextant and Batter.- Point formations. 1

uolotype: Pl. 711, Tig. 5. Sextant fonnntian, slid© a-3-3 I
(1 .7 x 103.3), X.P.C.5 70 ^. 1
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Dima© tars 42.5 - 74 £.

Ornauenta tion : Porisporium scabrate. Body laevigata.

Other features: Spore radial, trilote, elliptical to circular, iaesurae 

about 1/2 as long as the radius of tho spore. A darkened 

zone (are i contogicnis), is present on the body of the 

interradial areas adjacent to tho coatis sure. The pari- 

sporium is thin, and when intact is very closely oppressed 

to W.c body. It is frequently torn however, and partially 

separated from tho body.

Archaeozonotrilotr s arenorugosug sp. nov.

Pl. VII, Fig. 6,7,8.

Occurrences Sextant, Battery Point and Onondaga formations.

Holotypes Pl. VII, Fig. 7,8. Sextant foxnation, slide A—3—3 

(65.7 x 106.5), K.P.G.; 102^

Diameter: 70 - 113 ^

brnamentaticn: Porisporium finely but distinctly granular. Body 

laevigate (Pl. VII, Fig. 6).

Other features: Spore radial, trileto, broadly sub triangular, to circular, 

or irregular. Laesurae at least 1/2 the length of tho 

radius of the body. Gcaaistiure open or closed, but 

frequently obscured by folds of We body and perisporium. 

The Win-wiled perisporiua (Pl. VII, lig. 8) closely 

envelopes the body but is often worn away partially or 

completely. The folds of the body usually do not coincide 

with those of the peris^orium.
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Similar forms: of. A. decuA anus llauuova 1953, p. 02; fl. ill. Fig. 2. 

(Upper Frasnian, Russian Platform).

Remarks: i* de cum-anus may be synonymous with A. ai^ncru^CEVs. 

According to the description of the former the similarity’ 

is marked, but Naumova’s diagrammatic illustration leaves 

some doubt as to their identity , The ornaments of the 

peris;.oriui arc perhaps toe widely spaced in A. necuvinus, 

■and the perisporium not closely enough appressod to the 

body.

C?.laruoHora cay^lozi (fl, I, iig. 15) may 

represent, it lox st in ..art, tie free body of 

Archacozonotell' tc s arc?r cin!;- osunc

Archaoczonotxiletos crassus sp. nov.

Gccurrence: Battery Point formation.

Holotype: fl. VII, fig. 9. Slide 28-21 (52.7 x 111.7), M.F.C.; SC ^

Paraty'ye: Pl. VII, Fig. 10. Slide 28-19 (23.3 x 113.6), L.P.C.; 87 w

The paratype illustrates the condition in which the 

pcrisporium is partially worn away.

Diameter: 83 - UC j^.

Ornamentation: Perisporiuo granulate-papilla to, coar se. Body laevigata •

Other features: Sporo radial, trilete, broadly subtriangular to circular. 

Laosurae simple, 2/3 to 3/4 the length of the radius of 

the spore. Ktrgins of co..’.insure may re folded. The 

perisporiwa closely envelopes the body, but is rroquently 

worn away in patches. (Pl. VII, rig. 1^)«
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enveloping the body, uouilly nob folded*

Archacoaonotrilotaa pipillatus sp* nov.

11. VII, Fig. U.

Occurrences Sextant formation.

Holotype: Pl. VII, Fig. 11. Slide 1-3-3 (49.9 - 124.1),

K.P.C.; 89.51*.

Diameter: 83 - 121 ^ including perisporium.

Ornamentation: Porieporium densely papillate; papillae up to Amlong.

Body laovigate.

Other features: Spore radial, trilete, broadly subtriangular to circular 

Laesurae 1/2 to 2/3 the length of t. o radius of the body 

Low shadowy lips (or area ccnta^ionig? ) present. Peri- 

sporium loosely appressed to the body, frequently torn, 

often only fragmentary.

Arc1 - a p o z o no tri le te s nuorugulotus sp. nov.

Pl. VII, Fig. 12.

Occurrence: Sextant formation.

Holotypes 11. VII, lig. 12. Slide A-3-4 (37.4 * 120.6), 

M.F.C.; 76 £.

Diameter* 69.5 - 82 Jx.

Ornamentation: Porisyorium very weakly and irregularly rugolato. Orna­

mentation of body obscured by that ox the perisporium.

Other features: Spore radial, trilete, broadly elliptical to circular, 

iaeeurae about 2/3 the length of the radius o.. the spore, 

but usually indistinct. Ferisporium thin-railed, loosely
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□niauentations Perisponum granular$ .^KaiiLcs 3 ~ 7 Kapart. Jody

£££2£&2S$ii2^ sp. A.

Pl. VII, Fig. 13,U.

Occurrence: I Colville Island fomation.

Dimeter: 90 U- (one specimen only).

Division: ijJhjL^zV^ Ibrahim 1933

laevigato.
OuHCV iQCluV.x‘CS * Spore radial, trilete, brotidly subti’iaug'ila.r. Laesurac 

about 2/3 the length of the radius of the spore. The 

laesurac consist of tlireo convoluted, fold-likc rays, 

no coQaissure being visible. The thin-walled ?crisporw«v 

closely envelopes the body.

*« ^V>»J_: *.m 21>^> • Thia fern vias the only eacannle of its genus to be 

encountered in the I clvillo Island fcir.^tica.

Subdivision: Azonaenonolotes Lu.tor 1935 •

Gems: l»23*^i2J^^ Ibrahim 1933*

Occurrence:

Diameter:

Ornamenttition:

Other features:

(?) j£S&£ji2^^ ®P* A.

Pl. WI, Fig. 6-7.

lelvillo Island foxtaation.

50.5 ^'^^ 63 ^. (Two specimens only).

I linutdy infrapuiwtate.

Spores bilateral (?). The tetrad nark reenables a 

monolete ccgxiisourc, but with a very shorty poorly 

defined Y-like bifurcation, On the larger steelmen 

(Pl. VIII, Fi > 6), the aoall am io at one ®°d of til0
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iti'? apa?^^ t xj ar..s of thy 1 tiro abort, xt.-zit 

rtxsc<* xarjiay* a '.he a-xHer for—.* th© locio of

v.?.■;• .I.-i> c tic- <.<.xi. X; fixx 1 ;c <.id .-J xx

Liijor apceiarcs one axu cx.tiiuop in lias xx’i trie najor 

aperture mi boar:; lou lips, 34:110 the ot-hx* divmioa is 

wry weak find without lipa# V;a& of lar^c apoe&aim, 

/•»> uhlokj of jx^’fil 2 tbiif,* cihip-

tlcnl to ^fiXiVuolar*

fixe ix/o -.:-■■ ■-..•..■ x ,-' Jtj . „' ,‘X...._ .\. c: 5. ..: .A\ . -~

vaxixxilfcro^s roclpj x..: none >£ tnoju fyi’-.j arc felly 

CascxibcJ. ■

icoxxlinf bo hihiiin (19%), the r_lcr*3;*.OLXxo of

,2yff selotor ex al*. (lp>..r;- : * 2.J; 1. Zs -I*. 1} 

racoav. :. Li'XyAoto c <11 spore fr-xi tlo . . or . ■j.>n. x of 

Alberta* They refer to it as "of* ££to»2Oi^ (?) bp*”

xi xm a::2'x:?3 mx.; • ' •ru ” ••• °............. '... . ; p.,-Ks"

fr ta the eesao arsa and ram#: Wat ' . \ . .cal .......-eiaped 

; _ f:c mx.o 1x1

cx.uX-liisnb f-xx other prc'.xLxmonj* ’

The spores of ^Safwauabida are bilateral, according 

t> inrrlo (1ZZ, p. A6).

..xxxw^ (l/>10 ^<x>rt3 t Irlv-xV-o □,?ocics of 

laonoletc xorej f.-.u t'10 -cyar Jilm’l-n o- xc .Mlt-c, 

wider the jeircs . soriQQatxxlateB* in aevarate ovalut^i - °f 

the latter kpcs la ii-pow&jlc Jtsro, tunes .iaxiow1#
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illustrations arc dia^ra:.unatic draviups, and the typo 

natoi’ial is not available*

Iorio of the foroyoin'; foxias possess the vari: 

bifurcation t;hich characterises the L Colville Island 

species. uhethex* those spores arc truly bilateral* or 

represent i-udiEicnto.it' trilGto fomo, is not hioia.

POLL/laXlS J. Potenic 1931.
Potoni/ and Jrci.jp 1934-5 P* -^S ^o careful to point out 

that the duper-hivision v/bo^ycviliur;) POLLEWITES is 

intended, as defined, to be a strictly riorpno graphic unit 

desi >ied to include all saccate riiosporos, and i’mt it 

does not necessarily contain only pollen n ••• in 

eatwicklunjs • eschichillehca .-inns , M”.

division: aACJf^.J --ritea 1947*

Subdivision: l.onosaccitos Chitaley 1931*

Couns: x^^usorites hl^^ and Coo 1940*

.nlp-jcei-itos op. nov*

Pl. VIII, Jij> 1.

occurrence: lottery Point for. at ion.

holotype: Fl. VIII, Pij. 1. Slide 2j-14 (69*4 ::1C3*.J$

E.P.G.; 130^.

iai^ : 13 J •• l>t Jh- •

' u\ nir.cntn t ion: Poi\hf»rt*» lucvij^^ Jody nosscsscj . 3.; a-'. ? • /■•P-

graced ronelcs.

Jrci.jp
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Other features! Spore radial, trilote, broadly elliptical to circular.

Lao sura© simple, extend to the equator of the body.

Vail of perisporiua thin, and usually folded. Body 

apparently in close contact with tee pcrisporiua for part 

of its surface, probably proscL^lly. The exact zone of 

their union has not been determined.

Remarks: This species rarely occurs intact in the Battery Point 

formation.

Genus; Grandispor?. Hoffmeister, Staplin ano Malloy 1955*

Grindiscor. opines?, riofftaeister et al. 1955b, p. 38b;

fl. 39, Fig. 10, 14o

Hl. VIII, Fig. 2, 3* Pl. XIV, Fig. 6.

Occurrence: Sextant formation. U.S.A.: Upper Mississippian.

Renarks: G. £212321 ^s abundant in sample 0-1 of the Sextant form- 

ution, but vas not found elsewhere in th© Sext-.nt sections 

Hoffmeister* et al. (1955b) report it as r ire in the 

Hardinsburg formation of Kentucky. The Devonian 

represontetives described here tend to bo slightly larger 

in diameter than tee Mississippian forms (115 - !♦'6 ^ 

IGO - 143 £).

The opines on the porisporiuu are variable in 

foxti (fl. XIV, Fig. 6),

Grandis>-or i crenulate op. uov.

Pl. VIII, Fig. 4, 5; ?!• XIV, Fig. 4*

Occurrence; Perdrix equivalont.
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Holo Mp P®! Pl. VIII, Fig. 5. Slide P-15 (3G«7 x 110.1), 

M.F.C.; 163 jx- (Body 95 £).

Para types Pl. VIII, Fig. 4. Slide P-20 (57.9 x 113), 

M.P.C.j 115 ^ (Body 70 £).

Diameter: 115 - 202 ^ Body 64 - 103 £•

Oraamentations l-'erisporium possesses tapering, pointed spines, up to 9 /5 

long and as much as 10 U-wide at their base. Ornamentation 

continuous ever the distal portion, and ap_i.roi.ii.a.teip to 

the body margin on the proximal side. (fl. XIV, Fig. 4).

Other features: Spore radial, trilete, subolliptical to circular. Body 

sub triangular to ovate. Laosurao simple, 2/3 to 3/4 the 

length of the diameter of the body. Body and peris^orium 

thin-vailed, adherent to one another px^dLn.ally, and 

possibly distally also.

SPOKITES H. Potonie 1893.

Division: TRI Lilli'S Reinsch 1881.

Subdivision: AzonotriletoB Labor 1935.

Series: Laovigati (Bennie and Kidston) Petunia and Kremp 1954. 

Genus: Grenon! egox-itas con. nov.

Genotype: A. sabtilir, ap. nov.

Trilete megaspores with ornamentation ci* snail pits and 

elevations of irregular outline (similar to '‘scabrate* 

of Barris (1955) but on a larger scale), ’.all thin, 

porous in appearance.
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33 tuc radius of tho □pore, dps up to - ^----*

Ai^aosisporitss cubilio op. nov.

Pl. IK, Fl:;. 2.

Occurrence: Lolville Island formation.

holotype • Pl. IX, Pi". 2. dido UI-12 (54.9 x 119.2), 

U.P.C.5 540^.

linneter: 403 - 5'75^*

Ornf mantation: jLrrogjlar smell pits end elevatlono, giving a porous 

texture.

Other features: Spore radial, trilete, broadly sabtiiangular in outline, 

subollipticul in profile. ZhiGsurae 2/3 to 3/4 tho 

length of the radius of the spore. Lips prominent, up 

to about 60 ^. high, their width approximately crud to 

their heights occasionally convoluted, but usually in 

tho fom of straight ridges, bull thin, nay bo folded.

. .aaarks: Tho ornamentation of this species is identical with 

tiiat of the surface of Tuboiedatisporttcs ^ii^imillarLus, 

exclusive of the tubercles of tho latter (Pl. IX, Pi > 4), 

These tuj species occur together in tho oLvillc Island 

foxmation, but it-vo not bean found cloouiero.

i^IxiSSiShS^^ ^P*
Fl. H, Fig. 1.

Occurrence: wolvillc Island foxmation.

—1 x-C£Cuor: 220 ^ (l.o specimen only).

Ornamentation: Irra ular scall pits and elevations.

Other features: 6po« radial, briK»U, circular. Laeaar c al-out a. long
U’hcro
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io a weakly defined, centrally located body, 160 |*-in 

dimeter, which is unfolded and little differentiated 

from the outer envelope. Walls of central body and outer 

structure thin.

Remarks: Because of its ^mll size, this fom could be regarded

as either a suHl negasporo or a large miosporc. As Pant 

(195/:, p. 35) points out, it is often impossible to 

distinguish “with certainty between mopaapores, isosporos 

and microsporoo, when the size is intermediate (i.o. 

between about 200 K and about 300 ^,).

Loyajpores of similar form are rarcly recoi’tod. 

Sporites .ic;±eno!ais Arnold (1950, n. 915 Pl. LVill, 

Pig 2), of early Pennsylvanian a», has similar ornament­

ation and shape, but is much larger (about 1500 ^u) and 

without a central body or lips.

Series: Apiculati (Bennie and Kidston) Fotonio and kraup 1954* 

Genus: j£&g££21’^ (Ibrahim 1933) Fotonio and Kro^p 1954.

Luberculoti-pnorites submrdllTrius cp. nov.

Pl. IX, Fig. 3*9; Fl. XIV, Bi > 5.

Occurrence:

holotype•

Daixivtcr:

0rnu£xent< 11 ;;n:

Melville Island formation.

Pl. IX, Fig. 5-9; HL. XIV, Fig. 5. Slide 11-12 

(48.3 x 103.4), 4.P.C.; 372 £-.

2 00 - 610^.
ctout, ix) nded tubercles arc scattered iii'u yilarly over

all portions of the spore except the contact a^cas.
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Tubercles about 0 - 12 Uwide at their base, and up to 

about 10 |^lon3. Lech tubercle bears at its sur~±t a 

small, tapering, pointed spine. Tubercles c=iaractoristic« 

ally wider than long, (rl, IX, Fig. 5,6), but core or loss 

cquidiiiensionnl on soeic specimens (Pl* Ik, Fig. 4)* 

Between the tubercles and in the contact ureas t ic wall 

is ornamented by snail, irregular pits and elevations as 

in r^9si onoritcs .

Other features: Oporo radial, trilete, broadly subtriaiigular. Lacsurac 

at least 2/3 as long as tho radius of the spore. Lips 

prosninent, usually convoluted, up to 35 ^HsJu Distinct 

contact faces OKtead about 2/3 of the distance to the 

equator of tho spore. On sane specimens, a neabranoua, 

centrally located body io visible (PL. LIV, Fi ;. >). 

Occasionally this body occurs free fr^ the outer 

envelope (Pl. 11, Fig. 9).

Bcmarks: Tills species superficially resembles Tuberc uj^ti- 

sparites (Trilotca) pelllaiua (hurtlelit) ?otonic and 

kvo-qa 1954, as the specific ime implies. T. jmlmflf—L" 

crius is much smaller tun/ovor, and has more ajuaaotrical 

apiculations (see illustrations of apiculations of 

iriLetes gpilkdug in Chaloner 1953)* Chaloner (1953 a) 

hua demonstrated fL.t some spores bolongin . to 

-• mumLUrias ware borne b • bi' Ulirla. Ino distincv 

contact areas possessed by these spores are proscHu also 

in IL'.cyif^ti-^EoriAes, a genus associated, at Icn^
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part, with tho Sigillariaceae (Potonie and la-sup 1955, 

p. 52)o

The internal body, or mesosporium is a failure 

reported by several authors (Hpeg nt al. 1955)□ Its 

significance is unknown. rpeg ot al. suggest that attend­

ed knowledge’of iiosooporia any have some influence on the 

classification of fossil meguspores.

Series: Incortis.

Trilotos sp. A.

Pl. a, Fig. 6.

Occurrence: Battery Point formation.

Dianeter; 211 ^ and 250 p- . (Two specimens onl> ).

Ornamentation; Reticulate pattern on distal portion. Proximal portion 

granular, except for a narrow region at the equator which 

is reticulate. Lacunae 5-20 jp wide, those near trie 

equator being smaller, -and elongate. Hurl thin, 1 f^bigh

Oth oi- fox tore a: Spore radial, trilete, ovate. Laeaurae poorly defined, 

probably more than 1/2 tiro length of the radius of the 

spore. Wall 4 p-thick at margin. Reticulate portion of 

spore membranous.

Remarks: The reticulate membranous structure nay bo an enveloping 

structure distinct from the main body of tho score. This 

interpretation is favoured by tho appearance of tho sporo 

walls in tho figured specimen (see top of photo, Pi. a, 

Fig. 6). Several fragments bearing reticulato otruc~ui
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I

recurrence:

identical in appearance tith that bomo by thio spore 

was seen, free in tho preparations.

Since the systonatic position ox* this fom is in 

doubts it is assi;.ned to the fom genus b^ilctre,

jrileres sp. S.

Pl. X, 213. 7.

•.^iubi^.* ^OILHG XOX^.xl'uXOM^

bieractGr: 229 U- (Ono speciraon only).

OKruentation: Granulate. Granules snail, irregularly scattered over the

Other foat'i

sirfuco ox* the spore.

res: opore radial, trilcte, probably originally broadly aubbri- 

angular. Lacsurae simple, about 2/3 the length of tho 

radius of tho spore, '.'all 4 ^.tilled.

Division: DuhlulilDU div* nov.

Subdivision: Ilaxbraxiitas s.ibdiv. nov.

Conus: Clreunsyoritos gon. nov.

sot'-pe: Ciretirereritos uolvUleusls nov.w 4 .rtMMMM—m*—*r-^.—k-<—^*.»«>-«-.~«m* mmm.^.m**^*^^^^. •

Scnorie dia;nosis: IrUcbo uegaoyores "lib an axvoloyi:..: pcrisporiuri-lih: 

rell approssel over its c^.plotc area to a thin^-rellcd 

central body, both perisporiusi and central b.iy omaaientc.: 

Spores subtriangular to cli'cular.

Occurrence:

2££i!'lEl^£^^ Bli^te£2 3P* "3V*
Pl. X, Pig. 1-3. .

L-clviUc island ioniatisn.
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5 • *22£i2£^lji-i£JiJ2£J£f£^^^ 1

Holotype: Pl. X, 1’13. 1. Slide 111-20 (27.1 :: 10?.l), E.P.C.; 223 £ 

including or^iiontationj body 18? J*.. (Pl. X, Fig. 1;*

Diagnotor: 203 ~ 292 ^ j including ornaHentationj body 187 - 234- £- •

Oivr^ientaiion 5 Perisporiuru t-ic^iy covered by sac-like projections uhich 

taper fresa broad bases to blunt or pointed apices. Pro­

jections frequently joined to one another for 120 st of 

their length., their tips raeaining freo (PL. 1* Fl ;. 3,« 

The porisporiur’ my be partially dissociated fren tic 

body, and in such condition my have a boa led uopear-unce 

(EL. X, Pig. 4). Body Tilth irregular smll pits end 

elevations, siuilar to £±£22^0222^

Other features: fparc radial, trileto, broadly nubtiiangulur to civcXLar. 

Lacsurao almost as long as tho radius of the body of the 

spare, but usually wealJy defined, hulls of perisporiun 

and body thin.

Izmir's: In ^u^ematul structure, this species resembles 

forclpxosoaotrilc^ Because of its larger size, it is

regarded as a riegasporo, It is. however, snail for a 

nogaspore, as arc most of the largo spores reports frxi 

the Devonian (Lung 1925, tyfegl942).

Order: i&EdCii^. XLilj-A.

Foully 5 .ystricloap-iacridac.

Genus: licplr;^3tridi.r4 boflandro 1937*
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lic^yati’idiwi’ ponicillatuti sp. nov.

Pl. XI, Fig. 1.

Occurrence: Onondaga forujation and Fordri?: equivalent.

Holotypes . Pl. U, Fig. 1. Onondaga fomation, elide 432 - 15 

(39.7 x 120.4), k.P.C.j 17 ^.

Body diameter: 2/2.5 — 19 ^-«

Other features: Body circular, laevigata and scuitranspai’eiit. Appendages 

nuxuerous, slender, about as long us the diameter of the 

body. Appendages divided several tines near their tips 

to fora brush-like ends.

Raim'ks: Xaaithidi-.ui Shrenborg, figured by kbit© (1362, Fig. 12;.-15) 

from the “Corniferous UmBetone” (Onondaga for.Lution) of 

central and western Bair York, and the “fossil Xyjo3poraM 

fraa the Onondaga formation, assijied to the ioa.f.dacoao 

by Basclinagol (1941, ?• 6, Pl. I, Fig. 11) uro generally 

similar io 1 .icrlr/a bridiun panic iHatuL., but the descript- 

ions of those authors are insufficient to allo’.; critical 

comparison of these foxus with the present specimens.

Udcrhgatrf^^ cf. h. stoll^zu Deflandre UM*

Pl. XI, Fig. 2.

Occurrence: Onondaga formation.

Body diameters 12.5 - 19.5 ^*

Other features: Body subeiscular to polyhedral, laevigata, thin bub rigid 

in appearance. Appendages six in author, tapering sharply 

from broad Base to pointed undivided tips, and snorter t«an 

the diameter of the body.
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Similar fo:u..>s: cf. Micrh:/utridiu- ntollate Deflandre 1944, P» 27;

Ple III, Fig. 16-19. (Silurian).

of, Figs* 17, 18, Timofeev 1956. (Canbrhan).

The Onondaga foru shove a particularly close resemblance

to one of the specimens of M. ntallatus figured in

Pl. Ill, Fig, 19 of Deflandre.

The fort; illustrated by Timofeev (1956) is 

apparently similar but is not accompanied by a description

or name.

Micr&c gtvidium aj^roattenn jtum sp. nov,

Pl. XI, Fig. 3.

Occurrence: Onondaga formation and Perdrix equivalent.

Holotype: Pl. XI, Fig. 3. Onondaga formation, slide 432-15 

(53.8 x 121), M.F.G.; 19 |p .

Body diameter: Ca. 16 - 19 l*- .

Other features: Body thin, daevigate, polyhedral. Appeneages si:., slender, 

undivided, about 1 1/2 ti-.es the diameter of ti e body.

A pendagoc broad at their base, tapering gradually' to 

pointed tips.

Similar forris: cf. Lj2222£L2ktliL2^  ̂ a. op., Fisher 1953j x* 17s

11. 7, Fig. 16-18* (wwar Middle Silurian).

itemrks: The six-appondaged variety of the fora described by 

Fisher is rocaialmd is synonymous with our species.

Tris species do moly resembles Very:' icnto a£t£gy~ 

gjjum (Pl. XI, Fig. 15) in all respects except size*
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Genus: Va^^'.liri (Deunff 1954b) emend.
GrOHO Ut/^O * JfcgZhgch^^ (Deunff) Beunff 1954b.

Etoendod diagnosis: Body lacviguto or grcnular, pyramidal, globular, or

occurrence:

attenuated at loci of juncture of appendagos. Appendages 

one to many in number, at least as long as the diameter 

of tho body, straight or curved, sonoti .os recurved, with 

pointed tips. Body mono titan 20 ^ in diameter, usually 

loss than 50 |x- •

As originally defined, this genus was net clearly 

distinguished from iaZ£j£&g£«22^^ and uvcrohystridinu.

It is now distinguished from the fomer by tho length 

and non-bifurcution of its appendages, mid from the latter 

by its greater size.

Vc^icclig yv-i<5icthn sp. nov.

Pl. XI, Fig. 4-5*

Battery Point and Onondaga formations, and Perdrix

Holotype:

equivalent.

Pl. XI, Pig. 4. Onondaga formation, slide 4’32-20

Body dieneter:

(51.1 x 122.1), K.P.C.; 20 ^-.

15 - 25.5 ^-# (longest diameter).

Other features: Body laevigata, triangular in compressed condition, and

SdiflUar foioas

unfolded, ihrec apnendagos, one at each apex of tae body# 

very slender, 1 to 2 times the diameter ox the oody.

liystricaoa^haGridiun cf. H. J^^ejdnowja uisciiack in t.oods, 

1955# Pl. I, Fig. 36. (Age not given).

Sf. XantMdi« Ehrenbers in biito 1062, p. 3^6, ^ ;* —
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(Onondaga formation) •

cf. Tatra pg yon sp. of. trig ^..-nnaicuhta (Bernard) '.Jills in 

Baschnagel 1941, P» 5; Pl* i, Fig. 6. (Onondaga formation), 

of. mystalchosrhaoridiva Reometries.- Deflandre 1944 in Fisher, 

1953? p. 16; rl. 7, Fig. 6,8. (Lower Middle Silurian).

Remarks: Except for its slightly smaller size, the fora recorded by

Woods (1955) appears identical in all respects to Vnr^jncWi 

tyicuotrwi» r y s tri ci: o apl r.erid iu. : trissijTOsua lissnack, ho:;- 

ever, with which Woods compares his form, is much larger 

(80 - 100^, according to misemck (1938).

The figures of White (1862) and Baschnagel (1941) arc 

unsuitable for critical comparison with our species. The for;; 

attributed to H. peo ^tricu.m by Fisher m, be, in part synony- 

nous, in particular the forms he illustrated in Fig. 6,8.

Veryhachiu^ a^yrnctricun sp. nov. 

rlo ^kX, -Ige 8,9.

Occurrence: Onondaga foxnation.

Holotype: Pl. XI, Fig. 8,9. Slide 432-15 (23.8 x 107.4), K.P.C.; 145^

Body diameter: 130 - 155^from the truncated apex to the aiu-point of the 

opposite side.

Other features: Body mottled-granular, subtriangular in compressed condition, 

encl thin-wallcd. Two of the apices beer sickle-shaped appen­

dages, about equal in length to the diameter of the body, 

which taper to pointed tips from widened bases formed 

by extensions of the body apices. The third apex is
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truncated and hoax’s minute attenuated structures at its

extremity (Fl. XI, Fig. 9).

Similar forms: ^Ver^jaehiu? utyrrjetricuu'1, Deunff 1954a, Fig. 15, and

Deunff 1955, Fig. 15 and Pl. IV, Fig. 6. (Onondaga for ution),

Remarkss Deunff 1954a and 1955) has illustrated this species, but 

without a full description or reference to such a 

description.

Veryhacbiu! cuadr^ngulutiiu sp. nov.

Fl. XI, Fig. 10.

Occurrences Onondaga formation.

Holotypes Fl. XI, Fig. IC. Slide 432-15 (25.1 x 108.6), M.F.G.; 69 p.

Diameters 60 - 80 |*3 longest diameter, including appendages.

Other features: Body laevigata, thin, tetrahedral, of indefinite diameter 

because of the lack of differentiation between the body and 

the bases of the appendages. Appendages four, about as long 

as the body diameter, strongly tapered, oh a r^-pointed.

Similar feme: cf. Tetj^edron op. of. ropuinS; in Baschnagel 1941, p. 5;

Pl. I, Fig. 8. (Onondaga formation).

cf. Fnlneotetradiniun by .Icd^ruri Cookson, 1956, p. IRC;

Pl. I, Figs. 12-16. (Cretaceous).

cf. "Voryb^chi.iEi totruwiron11 Deunff 1954a, Fig. 9, and 

Deunff 1955, Fig. 9. (Onondaga formation).

Reinarts: The foregoing forms reported by Daschnagel (1941) and

Deunff (1954) are possibly synonymous with VaiXi-lEfllE
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££^£s=x^ $k° feet tint the fon^ex* v?.o descx*ibed

from thin-sections prevents accurate comparison -with 

V. SSfe^SSI* ISie fom reported b. Deunff was 

illustrated, but not described#

The nail of JX^x2J3i!irl^^ lx^k±k2Sf i= Cookson

my be thicker than that of our species#

Very.iac-m.um flaccldun sp# nov#

Pl# XI, Fig. 11#

Occurrence: •Jnoodaga fomtion#

Holotype: Pl. XI, Fig. 11. Slide 432-15 (37.2 x 103#$), K.P.C.j 24^

Body diameter: 23 - 26^_.

Other featui’cs: Body ovate to circular, laevigata and very thin# Xusorouo 

appends .gs, wich taper slightly frxi narrow bases to 

pointed Lins. Appends co as long as diameter of body, or 

slightly longer, delicate in appcare/uco#

Similar forms: Cf , ^ntliidiici Jhrcajerg, in White 1362, p# /C', Fig. 13 

(Onondaga formation)#

Reciarks: The GEfcreuoly thin body end delicate apmcarai.ee of this 

species are characteristic features#

Vqu^icehim;! tenoris sp. nw.

Fl. XI, Fig# 14.

Occurrence: Onondaga formation and Perdrix crxiv-lent.

Holotype: Pl. XI, Fl;;. 14. Ononda.^p fok^'.tlon, slido 432-15 

(70.4 x 119), l.P.C.s 32 p .

Body di:actor: 27 - 36 U #

apmcarai.ee
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'^C* -Ci? 4. GC/w V^CS t Body subcircular, iiin, laovi^te. Zipponda^os 0-12 in 

Hunter, slender, tapeidny sli htly to pointed tips, up to 

t.ice the length of the dimeter of the tody.

hcuarks: The body of tills species is t’linnor and acre an ulur tim 

that of j£££t£h~^ ^is^sg lisonacl-. 193d.

xlaofeov (1956, Fin. 9) illustrates a fem \;hieh 

resettles V'cryliacliiua tengvis tut ne docs not nune or

C’-OCCx’-i. 1?0 ^*u<

vciyh^ £ttcnuati^ op# nov# 

Pl. -11, Fi> 15*

Occurrence: ^loada a foliation.

Holotype ? Pl. xz, ?i> 15. Glide 432-15 (33 -109.6),

i-.y.o.^ 42.5 |i-«

body diameter: 33 - A.: ^.

0thor features; Jody □ubcii’cular, very thin, and laeviytc. gjponda 03 

six 12i number, ypcH.tally tapering iron brotd tosos to 

pointed tips, and usually slightly longer than the dimeter 

of the body.

Vcr/inehiu:’ cf. V. crueistollatu-. Dcunff 1955.

11. XII, Fij. 1; II. _ -V, ?i£. 23#

Occurrence: liondaya for ratio: 1.

Body dimeter: 37 - 51 kr.

Other features: body tetrahedral in for;, thin-wullod, lacvijato to im

seabr-tOj .ears an a 5 A emh a/—'. -a ’-J

raoibranous, transparent, 1 to 1 1/2 tines as lav as |
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diameter of tho body* Tiro voiri-lixco strands asboad from, 

each body apex into the corresponding appendage, and 

continue almost to tho distal cud of the appendage* Tho 

appendages are continuations of a laccbrunous sac 'hich 

completely envelopes tho body.

Similar forms: 'vorylnciiim.; crycistellatmu ieunff (1955$ P* 14vj Bl. 1H> 

Fig. 3), also encountered in the Onondaga formation oi 

Ontario, is probably eponymous with our for i. The 

illustrations given by Deunff arc unsatisfactory for a 

critical caparison.

Genua; at richo s^no-jximi Beflundre 1937 • 

liyobrichocpteioric^ truncutmi sp. nov*

Pl. XI, Fig. 6.

Cccurrcneoi Onondaga formation.

Holotype: EL* XI, Fig. 6. Slide 432-15 (37*4 x 117.4), X.F.C.; 33^

Body diameter: 34 - 45*5 ^_.

Othox* features: Body triangular, in flat coned condition, luevigate, thin* 

Appendages short (about 4 " 2 ^long), attenuated, three 

in number, located at tho apices of the body . Apparent 

on oa.c specimens io a triangular onacuo area, suca as 

would bo cursed by tho presence of mvtoxdal in the linen 

of tho cell.

lystidchusahuoridlum articulum on* nov•

Fl. XI, Fig. 7*

OooariKnco: Ononda lev .mt ion*
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Holotypes Pl. XI, Fig. ?. Slide 432-20 (60.2 x 103), E.P.C.j 27 |*_.

Body diezaetoi’: 21 - 23 j^<

Othor features8 Body triangular In flattened condition, and 1 u» thick. 

Karoo appendages, one at each apex of* the body, their 

length equal to about 1 1/2 to 2 tines the di.giotor of 

the body. Appendages flattened, nenbranous, up to 3 u_ 

■wide, nay be undivided, or once or twice bifurcate, The 

locus of union of each appendage -with the body bears a 

constriction or cross-wall.

iil£i£“^i'i"^ J&Si££j£i££b=^^ 3P« nc^z.
Pl. 11, Fig. 12.

Occurrence3 Battery Point formation.

Holotypes Pl. XI, Fig. 12. Slide 28-35 (63.5 :: 107.5), l.P.B.; 27 ^.

Boil*’ ditveotors 2? - 2. ^ .

Other featuress Bods’ subcircular, lacvigato, usually with narrow folds. 

Appendages numerous, shorter than the dianetar of tie 

body, each tapering from 2-4 ^»at its base to a pointed 

tip.

Itanarkss Several species of H;/ se-ic- ^oe;"- laorTdiiea possess undivided 

appendages which arc shorter than th© di:-.-ter of the 

body, but none appear to bo sy.vjnyr.ous with this species. 

These characteristics occur frequently on foras of lower 

P Itoosuic age.

EU H, Fig. 13.
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II

Occurrence-: Battery Point feras. bion.

iIo„otypGJ Pl. Il, Fir. 13. Slide 23-21 (51 x 109.7), H.P.O.; 33 k.

Body diameter: >0 “ -,3 ^ •

Other features: Body ovate to circular, thin, but rigid in appearance. 

Six appondagao, up to 50 ^u-lcng, and about 5 ^-.idc at 

their point of junction vith the body. Appendages 

dicaoto: iuc once or twice near their tips.

i^gStfSg^ ^^bnstULi sp• nov.

Pl. XI, Fig. 16; Fl. XIV, Fig. 7.

Occurrence: Onondaga rotation.

Holotype: Pl. XI, Fig. 16. Slide 432-15 (21.8 x IS?), E.P.C.; 4? K.

Body diameter: 43 ~ 57.5 ^ .

Other features: Body circular, thin, laevigntc. Appendages nurerous, 

about as long as the dieno ter of tho body, with tips onoc, 

tiice or threo tines bifurcate, or occasioMullg7 trifurcate.

. ystrichosphaerldiisj yarivn so. nov •

ri. XI, i*ig« 17.

Occurrence: . PuTdrix equivalent.

Holotype: Fl. Al, Fig. 1'7. Slide P-15 (27.2 x 102.4), i »-'. >•; 55»> ^*

Body direct or: 41 - 57.5 k. •

Other feat .res: Body subcircular, outline distorted by extensions ox t-o 

body to £oili d. e aypciid-.gcs. Bod;.’ thin, laevay.uo to 

infragranulate. Appendages five to eight in mrwer, about 

equal in lavish to tho dicker of the body, once or twice 

bifurcate near their tipo, stout one eroed-basod.



By stri cho sub acrid tv a of, P. intoxviodium Eisenach.

Pl. XI, Fig. 18.

Occurrence: Battery Point formation©

Body diameter: 42 u (One specimen only).

Other features: Body circular, laevigata, thin. Appendages numerous, 

undivided, shorter than the diameter of tho body, vari­

able in length, 1 - 3.5 ^pwidc at their base. Appendages 

all borne in a distinct, narrow equatorial zone which is 

folded concentrically.

Similar forms: Ill£trich<^ inter;.edi^.. Eisenach 1954, p • 206,

Pl. I, Fig. 3,9 and Text-fig. 3,4. (Lower Silurian).

Hystrichcg h acrid! m ai^endiculatvfi sp. nov.

Pl. XI, Fig. 21; Pl. XIV, fig. 8.

Occurrence: Onondaga formation.

Holotype: Pl. XI, Fig. 21. Slide 432-15 (64.3 x 114.1), M.P.G.; 64

Body diameter: 45 - 66 ^.

Other features: Body circul ir, thin, bearing papillae up to 7 tp long, 

which tapoi’ slightly and are distinctly capitate. These 

projections occur about 6-8 fpapart over the whole cf 

the body. They may bo flattened to tho surface of tho 

body and thus simulate an imperfect reticulum.

Similar forms: of. i l&a&X str i<l iu Bi moti Deflandro 1947b, p. 6, 

Fig. 5, 6. (Jurassic).

Remarks: Except for its e_ tiler nizo, n. Bi gotl is Uko 

liXS&£i£u£&JlJ^^ anpcndicul tu:.. B. centroc'tiQjK-

Doflandre and Cookson (1955) is superficially similar,
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but the processes are soon at high nazification, to he 

divided at the tips*

iiystxdchOSplfiOridium P^o^^- sp« ‘W, 

Pl* XI, Fig# 19*

Occurrences Onondaga fonnation#

Holotype: Pl# XI, Fig. 19. Slide 432-13 (29.3 :: 113.4), n.P.C.j 43

Body diameter: 19 - 35 J^.

Other features: Body circular, thin, laovizto# with many undivided 

appendage^ about 1/4 to 1/2 the length of the body 

diameter, ragged in appearance.

i££S!iiS£^^ ^roblciaticum op. nov.

Pl, XI, Fig 20.

Occurrence: Perdrix fonuation.

Holotypes Fl. XI, Fig. 20. Slide P-15 (21.1 x 104.6), il.P.C.j 34 K

Body diameters 13 -35^.

Other features: Body ovate to circular, thin, unfolded, bearing closely 

spaced narrow spines up to 5 ^long. Sono of the project­

ions taper from a base 2-3 tuxedo, while ot ere on the 

same specimen may bo only 1 ^jide at the base.

Haaarks: This species my bo a spore, since its subovate outline 

and short densoly-s uccd spines are relatively rare among 

known hystrichosphnerids. However, it occurs in abundsnes 

in an assemblage which consists of several hyatrichos- 

pbasrids but few undoubted plant snores. Ilias, • . • oacaaso 

it apparently lacks a tetrad i^art, it is regarded as a 

■■ystiichosphacrl^^^^
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Ftmily: Ptorospor. iopsidao.

Genus: <toros- grmo gjs Fatzd 1952.

Lii2s21dl2212jf e„-neon tri cup sp. nov.

Pl. XII, Fig. 7, 8.

Occurrence: Onondaga formation.

Holotype: Fl. XII, lag. 7. Slide 432-15 (21.8 sc 125), H.F.C.;

body 50.5 J*- j total diameter* SC £-, (M. XII, Fig. 7).

Para type: 1*1. XII, Fig. 8. ^lide 432-13 (37.6 x 121.9), M.r.C.; 

body 44 ^ j total diameter 94 ^ •

Body diameter: 37 - 51 ^ o

Other features: Body circular in outline, subcllipticil in profile

(Pl. XII, Fig. 3)$ ornamented by distinct low, narrow 

concentric ridges on both hemispheres. Fill thin.

encircling trie body oquatorialay i>. a membranous laevigate 

flange, equal in width to the radius of the body.

P_tprorc?iT!O' sis par vac cp. nov.

Pl. XII, Fig* 6.

Occurrence: Onondaga formation and Perdrix equivalent.

Holotype: Pl. XII, Fig. 6, Pordrisc equivalent, slide P-20 

(38 x 109.9), M.P.C.j body 32 ^.

Diameter: Body 28 - 31 ^- . Flange width 1/5 to 2/5 toe diameter 

of the body.

Other features: Body circular, laevigate, cr mottled with small vagualy 

outlined black spots. A membranous, laevigata flange 

encircles the equator of the body* hib-libo extensions 

of trie body, of varying prominence, project at intervals 

to tie margin of too flange.



124.

iuOiiarks: F* gii^gincnsis Deflandro and Cookson 1955, from. the upper 

Cretaceous of Australia resembles P. purvis. The run e of 

variation for the fomor is not established, since the 

author's encountered only one specimen.

X^e^irJlS'l^i prc-^tprius SO a nov. - 

Pl. Hi, Fin. H.

Occurrence: Onondaga fortrition and Perdrix equivalent.

holotype: Pl. XII, Fig. 11. Pordrix equivalent, slide P-20 

(60.2 :: 103.7), i'.P.C.j body 55 K 5 ^^^ dimeter 71 ^,

Diameter: Body 43 - 74 |s* ^n3° width 1/5 to 1/3 the diameter of 

the body.

Other features: Cody circular, weakly mottled with snail vaguely outlined 

granules. A xooibraxiaus, laevigata flange encircles the 

body at its equator. At irregular intervals, narrow 

rib-like extensions of the body project into the flange.

Ecmarka: Leiosphuera maculosa (Fl. Hi, Fig. 17) may 0 the body 

of - tcrpy^-“Z-sis cruatorius.

(?) Ptc^snomopsis sp.

Pl. All, Fig. 10

Occurrence: Onondaga formation.

Total dimeter: 76 - 112 )>..

Other features: kicrofossil opaque j wall dense, 1 jMibieb, and character­

istically cracked. A thickening* concentric w^.th two 

margin of th© microfossil and about 3/5 of the distance 

toward tic centre, is continuous with the re®* oi t:,° "
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(Onondaga formation) •

in some specimens* On othor specimens there is a bresk

at the outer extremity of thio thickening (Pl, XII, Fig, 10) 

Frequently, there are thick folds along the periphery of 

tho Licrafoosil*

Remarks: Tho structure of thia uicrofossil io difficult to inter­

pret, since it bears little relief, and no variations in 

appearance that can be attributed to differing compression 

pianos of a bipolar microfossil* Only two veils aro 

discernible in tho central area, instead of the three or 

four tliat would be distinguishable if thio area represented 

a subspherical body*

Genua: GymntiosiAcoru (0, Wetzel) dcflandro 1954*

Cymrtiosphaoru vela op* nov*

Pl* XII, Fig* 2s Pl. XIV, Fig* 9.

Occurrence: Onondaga formation and Perdris: equivalent*

Holotype: ?1* XII, Fig* 2 and Pl. XIV, Fig. 9. Onondaga formation, 

slide 2.32-15 (50.? x 124*1), ^.P.C*; body’ 43 K.

Body di. not or: 32 - 46 ^*

Other features: Body circular, 1-2 ^ thick, and with distinct sparse 

granules. Six appendages, each about equal in length to 

the body diameter, connected to one another by delicate, 

laovigato membranes which divide the surface of tno body 

into polygons! areas*

Similar forms: Cf* HCyuutiosphuoru prismticat} in Jcunff 1/54 li^* £•
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Uemrkc: Critical co:-parison with £. pricuatica is not possible 

from tho illustration siren by ucunff. Ho gives no 

description of this fora.

Cyzatiosphaern striata sp. nov.

Pl. XII, Fig. 3*

Occurrence: Perdrix equivalent.

Holotype: Pl. XII, Fig. 3. Slide P-15 U?.9 x 11.6), P.P.C.5 3^.5

Body diniuotor: 32 - ^5^.

Other features: Body circular, laevigata, thin-walled. light membranous 

appendages, each about equal in length to the diameter of 

tho body, are extensions of low membranous walls which 

divide the surface of the body into polygonal areas.

One or two thread-like strands traverse each apperxiage 

for its full length.

Cymtiosphaora obscura sp. nov.

Pl. XII, Fig. 4.

Occurrence: Fordrix equivalent. .

Holotype: EL. XU, Fig. 4. Slido P-15 (21 x 117.1), K.P.C.;

body 36 J^»

Body diameters 34 - 3 -.5 ^ .

Other features: Body circular, tiiin-wallcd, Lacvigato. Six tenuous 

appendages, connected to one mother for about the lower 

'naif of their length by delicate, laevigato, naabranous 

walls which divide the surface of tho body into polyjoncl 

areas. Outline of body my bo obscured by folding of wJO 

appendages and their connecting membranes.

I
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Cyma.iiosphaera ®P» 6.

?1. XII, ri-. 5.

Occurrence: Onondaga foliation.

Total dimeter: 51 j^ (Ono specimen only).

Other features: Body subcircular and lacvigato. Surface of body divided 

into polygonal areas, 16 - 24 a-wldc, by membranous walls 

that are as much as 6 ^_hi^i.

Smilar forms: Gf. n£u2"Si-k^^^ S?au?dcnsis;; ^ Dcunff 1955, Fig. 10*

Onondaga formation). Dcunff jives no description, or 

reference to a description, foi* this form.

Genus: Saccosnnacra gon. nov.

Genotype: Saccosphacra i^pranacoa sp. nov.

Generic diagnosis;: Body circular‘in filtered specimens (probably originally 

spherical), partially enclosed by a sac-like structure 

that encircles the body equatorially and is attacked to 

tho body on opposite hemispheres.

Sacco^haorc. ncubranaccF. sp. nov.

Pl. Hl, Fig. 9.

Occurrence: Onondaga foliation.

Holotypo: Pl. XII, Fig. 9. Slide 432-15 (60 x 119.6), K.P.C.; 

total dimeter 62 ^_.

Diameter: 62 - 72 ^ (including sac).

Other features: Body circular, thin, laevigate end transparent. A 

laovigate soc-libc structure encircles the body equators-1 

ally, is attached above and below tho equatorial region, 

and envelopes the body around its circumforcneo for about
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1/3 the radius, as seen in transversely oriented speci­

mens. Body and sac usually strongly wrinkled or folded.

Remarks: Some of the for.is included by Haumova (1950) in the genus 

A^chaealetsg possess a ‘’frill" or sac-like structure uhich 

resowbles that of Saccosohacra. The bifurcat. appendages 

of Archaealetes are not present on Saccorr^raera. however.

Family: Leiosphaeridae.

Baine and Hennelly 11956a).

Genus: Leioaphicra Disenack 1938.

Leioaphnnra ninuta sp. nov.

Fl. XII, Fig. 14*

Occurrence: Onondaga formation.

Holotype: Pl. XII, Fig. 14. Slide 432-15 (38.6 x 119.2), L.r.C.; 14 ^

Diameter: 11.5 - 17 ^ *

0tiier features: Microfossil clrcul.tr, laevigata, thin-wallcd but opaque, 

occasionally ruptured but rarely folded.

Similar forms: cf. '’Fungal or bryophyte spore", iiouoo 1956, pp. 57 and

160, Pl. XIV, Fig. 49.

Remarks: Alate, sculptureless laicrofoseils occur in strata of all 

geological ages, from Devonian tc Recent (Bilme and 

Hennelly, 1956a). Very little can be inferred as to their 

affinities, since aloto spores ire known to belong to vari­

ous groups of the Trachcophyta, as well as to the Bryop^yta. 

Some of the forms that ire included in the genus

Leios^haora may bo uiospores, in which case they would be

clrcul.tr
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i^oxo^paacra dzoia so. nov.

Pl. All, Fig. 13.

occurrence: Pordidx equiv alont.

Holotype: Fl. XII, Fig. 13. Slide P-15 (24.1 x 122.1), H.7.C.;

30.5^.

Diaiaoter: 12.5 - 42 J^.

Other featureo: i^icrofosoil ovate to circular.*, thin-walled, Liotclcd- 

granulato, often zrlth a single fold.

Si.iilar forrs: cf. "Fuagal or bryophytic spores", I rouse 1956, Pl. VI, 

rig. 41,42. (Cretaceous).

ioiosplio.cra yaculosa sp. nov.

?i. xiz, ?iS. 17.

Occurrence: 1 -erdrix equivalent •

Holotype: Pl. ill, Fig. 17. Slide P-15 (36.1 x 111.7), .P.O.; 65 u,

Dicwter! 55 - 72 ^ .

Otaer features: icrofosnil ovate to circular, tiiin-’xillc;’, z.ottlod-

gronular. The wi ll is inaperturate and usually not folded.

kenarkss This species is siaiilar in structure and size to the body 

of Pterospomiopsis equatqriuq. It lias not been e.^coanterod 

in the Onondaga formation clthou/h it occurs in association 

with ?. cquqtoiius in the Pozdrix.

Loioni't'.ora ranoi^mc.tloaa sp. nov.

Pl. XII, Pig. 20.

Occuri’c.ico: Perdrix equivalent.

Holo typo: Pl. XII, Fig. 20. Slide I -15 (23.7 X US.5),
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’Jiauictor; 7; — 90 jk. .

Other features: x.ici’ofossil circul^n1, dense, nottlcd-sranular. there

is no distinct :;all visible on tills far.... Jot folded,

Leiosnhaoxv. client?, so, nov.

Pl. JU, ?i;> 15.

Occurroixo: Ferdzdx couiwlo;it•

holotype : 1’1. XII, Pi:~. 15. Slide ?-20 (17.5 :: 107.4), R.?.C.$ 64

Dimeter: 59 - 70 ^.

OtlieV feCVGUTeSi l.icrofossil subcircular, thin-Trallcd, laeTi^te, usu Uy 

Truth gcvoicl ions folds.

Iciosnhucra oo^dieua °P» n'^ •

Pl. XII, Pin, 12.

! Occurrence: 0.ionr..u a fort ion.

holotype: Pl. dz, Fi,?, 12. dido 432-29 (20.7 x: 103.1),

J,P.O,; 34 jh- «

Dimeter: 71 - 09.5 ^.

Other features: . icrofossil ovate to circular, lacvi^-to, and t ifn-.xillcc 

characteristically strongly folded.

Remarks: -ixopt for the inovidonco of a tetrad scar, iniis foua 

i/o -ld be classifiable as Crle^ggrP.

iciospiiacra eo^rcas:; ap. nov.

i l, ri{*. 1 .••

Occurrence): 01101*13.?. fon.utlon•

holotype: Fl. XI., i^r;. 13.. alido 432-13 (65-1 " U2.?),
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(Lower and upper Silurian).

Diameter: 69 - 94 _ .

Other features: Licrofosell subovuto, laevigata or minutely seabrate, 

thin-xjallcd but opaque, with broad untaperod folds, hack 

fold possesses a median dark lino.

iiCEiarks: The unusual construction of the folds characterise 

tiiis species.

Lolosnha^K^ densa sp. nov.

Pl. XII, Pig. 16.

Occurrence: Onondaga formation and Perdrix equivalent.

Holotype: Pl. XII, Pis* 16. Onondaga foimution, slide 432-13 

(35.6 x 115.2), K.P.C.5 69_ .

Diameter? 64 - 90 _ .

Other features: Picrofossil circular, luevijate. hall 1 - 1.5 _ thick, 

but may seem thicker because of folding concentric to 

trio margin. tall usually spoken.

Lciosphaera cf. L. Helu?, Lisonack 193-.

EL. XII, Fig. 19.

Occurrence: Onondaga for ation.

Diaueter: ?1 - 92 .

Other feature#: ilicrofossil circular, laevigata, -all 3.5 ~ 7 _ thick.

Surface featureless except for occasional erodes probably 

caused by pressure.

Similar forms: Loiosnhacra media Lisenack 1936, p. 26, Pl. 3? -^ > 11#
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Genus: Loiofusa Lisenack 1933

Leiofusa tauaculcta sp. nov.

21. XII, Fig* 21.

Occurrence: Ononda a formation.

holotype: Pl. XII, Fig. 21. Slide 432-15 (41.4 - Ul*5),

H.P.C.; 134 ^x 54 ^-*

Disueter: Length, 103 - 171 ^; width, 40 - 63 ^ 5 

vidth/lcng^hr 0.34 ~ 0.47*

Othox* features: kicrofossil sausage-siiaped, v/ith broadly rounded extrem­

ities. ..all thin, laevigata or faintly mot tied, often 

broken at one end as if by pressure.

Eaaarks: Two other species of Leiofusu, L. bacillum mid L. minutum, 

liavc boon reported from tho Onondaga formation by beunff 

(1955)3 but these wore not encountered in our simples.

.Loiofusu ngvicjla . iscriuck 1951*

Pl. XII, Fig. 22.

Occurrence: Perdrix formation. Europe: Jilurian.

lieumrks: Eisenach (1951, p. 192; Pl. I, Fig* 3), gives 50 j^r. 210 ^ 

as tho dimensions of ills holotype. ihe dimensions of our 

foKa are: width, 39 - 5114-3 length, 179 - 26? ju.; 

width/lcngth, 0.10 - 0.26.
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OEA^^tdhfZCS OF 2ZS 130d070S3H» AJ^SLAClh

The conditions of the first tuo objectives of this investigation 

havo boon dealt with in the foregoing sections. Consideration now re-wins 

to bo given to evaluation of the micrcfcssils already disclosed and described.. 

As on approach, it scans expedient to review the nicrafcssilc not as indiv­

iduals buu as acsohblagao, one "ends is tee ami m *me pracciu sos.»iC-i.

An account of the distribution of form features end ci the represent- 

aticn of genera in all the sables is therefore given in the succeeding 

paragraphs. It will serve as a frarxrorl’ for assessnont of total floral 

structure cal peace cacology, end will be referred to iuriir; the discussion 

cf stratigraphic explications1. Spores and hyovrichosplaeri&j have Loen 

treated separately for convenience, but with no intention of mixxlnising the 

importance of coordinated study of these two most important croups cf .cicvo- 

fossils. Other remains, particularly cf conductive tissue, ewe aonjicored 

at leaser length since they occur more rarely and are usually IrapnerLury.

The graphs, Places hVIl, XVUI ord hll, illustrate the poreczrr-jts 

of those genera and species of spores and hystrlchospliaerlds which were 

encountered in each cf the strata in an. abundance of two per cent or mare, 

where forms are hove referred to us the dcoinar-t forms. For each couple 

the care number of counts vac made (four), each from a different slide, 

and these were averaged, to obtain the graph. Complete lists of ihe species 

found in each aa.pla are given in Appendix 1.
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The spore asacibla^s describee. froei Devonian foxnaticns collect- 

lively contain thirty four genera ass one hundred uni si^een species. 

Five of the genera arc new (ls£jLis2aj£!2^ ^2^22221^ Vclas^oritcs 

Aronorrl'bPo-itcs ‘^ £^£££i^ s^ -Gm* ere emendations (?vohaeo-

ninety three species tare nsw, anil two are naw ccabinaticns.

Of the genera of spores which occur in cur Canadian staples, 

several of those which wore previously recorded are net Hated for ths 

Devonian, period by Hoffmeister, Staplin and Malloy (1953a)> on their 

charts cf geologic range presorted for Earth American spores. Sooe of 

these ‘unlisted genera (Ledotriletos, Acanthi j^le toe, li^otriebia, i;kti> 

apora, Gvamdi^tra oa^ g£~bJ^2-i£^^ have been reported in younger

recks on this continent, and sane (Leictrlie Lg$, SniEtrisklu, ladiaspora, 

£23£Sa£EJ£^^ were reported fraa the Devonian of Canada, but not

described, by Dadforth and McGregor- (1954)• Species assignable to all 

of those genera with the adaption of t-c^ix^orrusosiapavitcs occur in the 

Devonian oi the .Mogcow basin (Naumova 1953 )• The present report is the 

first to record forms belonging to ^srjmetris^uritcs, Vela^orltcc- and 

Circumspositcs.

In general, the spores arc highly varied in size, ornamentation 

and shape, and in structure of specialised features such as the periGpcriua 

Several features are present which suggest ctractual complexity• mxuxuplcs 

are flanges (as in Cirwatriro^tGs}, cingula (as in Anuhitd^dfiS^ 

ca^pHcutad thickenings (as in r-adiaspora) and reticulate or cellular 

pattern (as in DictyotriLotesand ikJt^eigafc^^ ^ ^* °^o? hand.
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certain features, in particular monolstc apertures, geminal furrows cart 

paired air-sacs, which. ore prominent in younger assemblages, or© not known 

’with certainty from our Devonian s^s.lcs. £££iLs^^^ sp. -’-• --^ 

perhaps bo a monolote spore, but its interpretation is uncertain as yet.

A survey of the total spore population of the samples invostigrtsd 

reveals several fontares which are prominent. The most outstanding of these 

is the trirauiato aperture (trilete). This feature is obvious on most 

specimens, oven though it is sometimes obscured by heavy ornamentation, 

with few exceptions (rtisrt'lclrta ciiificfLis, O^stutls v?h-:s i.i;p:ji\;, ' 

;2^£^Hi'il~^ iTOli^s, and Questioned forms such us ipiculmtisp ^zds sp.A), 

all of these described species here cither obviously trilete or proved to 

be so after detailed ccrtnination of a largo martor of Individuals. 1 fa;; 

apparently oleic forms of doubtful affinity wore encountci'ed, but Uxsc 

wore placed -with tho lystrlchsop^iaerids, in tho genus Loiosghaoxm.,

Another well expressed character is the closely-aav-lu^ii^ puri- 

sporium of the type present in .rt’chasosuno^^ and Cirau spx-iAc,

There have been no reports of a similar enveloping layer from dispersed 

oporcs of younger Palaeozoic rocks, so that its presence in the Devonian 

□ay prove to be an important criterion separating racks of tils age from 

these of the CarbojiLrtveuo.

An equally prominent structural feature among Devonian niospores is 

tho proximal open (exxu Hausova), characteristic of the genus . .hjotrll / , y. 

Thu present evidence is tbs irtat t. a. .art bio dart of rt.-__sva (lz>3)> ana 

the observation ttob those two features, parrtpuaim; art mmo, have iuxlr 

ijajcuiua development in the Gcv_aian period*
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radial striations of the Radiaspei^-t^/po and the grapnel-like 

appendages possessed by the genus Archaeotrilctes are additional features 

uhich appear to be best developed in Devonian assemblages. The present 

evidence substantiates the literature on tills point, (of. Ilaumova, 1953, 

Arnold 1936).

Spores with reticulate, apiculate and spinose ornamentation, and 

with flanges and sona, are conspicuous but not abundant. A broadly sub- 

triangular outline in transverse compression is the most common shape, but 

circular and ovate outlines are also well represented in all of the samples

In diameter the spores of our samples range from 15 ^ to 610 |K , 

but most of them lie between 25 p-and 70 ^ (Plates XI to XII). The 

diameters of most of the Sextant and Battery Point spores fall within 

tliis range. The Perdrix and Onondaga spores tend to bo smaller (i.c. most 

lie between 10 £-and 50 £ ), while those of the Aolville Island are larger 

(mostly from 50 ^to 110 £")• Small megaspores occur in the belville 

Island formation, and less commonly in the Battery Point.

A few words seem appropriate concerning diameter range within the 

genus Rctusotrilctes. Haumova (1953, p. 10) observes that spores of tills 

genus in Louer Devonian deposits of the Russian Platform are never larger 

than 10 p- to 15 £ , that in the XLddlo Devonian they roach a maximum size 

of 60 £to ?0 i^and arc the dominant genus, and then in the Upper Devonian 

they are again smiler (30 £to 40 th), hone of our species are as small 

as 15^ 

hiddlo Devonian size range.

Tetrads of sperms were present in all of the samples, fliers no

thus
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sppyeciublr! association of tetrcrt presence with Coms which had. reduced 

ornamentation or showed other evidence of impurity. neither did tetrads 

appear to he KWh wove abundant in eno format ion than in another# They 

vere slightly wore numerous in the Sextant; and somewhat less esmon in 

per cent in the Onondaga foma-tica and the Perdrix equivalent than in the 

Battery Point or -ielville Island foraaaiicns.

Occasionally isasees of spares were encountered; sone of which con* 

tained closely catering ec^onontjj and were of broadly fusiform or limav- 

oval shape, suggesting the original, shape of elongate sporangia. Two such 

masses wore seen in the Sextant uuqples. One (Plate XVI; Pig. 2; 4 and 6) 

contained spores of f^vtect^^ mundas, while the other (Plate 27vl; 

fig. 3 and 5) vac composed of mall granulate spores resembling fcamkiil" 

sparite-: mizufff^^ In the Melville Island assemblage; a raws ca^pcsed 

of Sctuuctrilotos z^nificus was discovered (Piute XVI; Pig. 1, 7 and 8). 

In nunc of these laascoa die the spores occur in tetrads. The cuvpavmivo 

oiees of those spore aggregates io shown in Plate XIV; fig. 10, 11 end 12. 

frequently scalier groups of spores wore scon, but those were loosely 

adhering and of indefinite shape.

Each of the five famaticns bears a set of distinctive; more features 

in addition to diameter by which it isdistingulshsble fraa the others. The 

Sextant is characterized in all of its productive staples by two geneva 

which prodonineva. and Jaiuautrilotes. SUbtx‘langular

outline is aloe particularly favoured in this formation; tbs fssturo Leine 

characteristic for Pgvlvmria^^ LeiotvilctGp ( 212*aijyj£i^^ Jf^^ 

opera and i^cos^ovn. In these respects the Coxiant differs fron vhc latt«C'
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PerimatriaiKjritoo and itetasoLrflcteo are very Liner constituents (loco then. ■■■■■^■■■■■■■^■■MBMMMBMlNMaaaBMMHMA 4NMBMMBMMaMMaMMaMMMa* W* UX—l>
2p ci the toisal Generic repro sentotien), while spores with smooth os 

granulate to apiculate walls G&s£iSaa£i^ £ii^i£^^ ami s£&r

tritote^) are numerous * Tho pxoaen.ee of these goaera in the 2cbtc_y 

Paint alec gives predccdnonce to circular and ovate fam, which is another 

difference iron uoat spores of the Sextant aooehbloca*

The Onondaga formation and the Pordrix equivalent contain uesco

blages which ore alike in diameter cf spores unci in representation of 

hystrichoaphaerids, but are quite distinct as to certain p^edonlrerrt spore 

features. The Onondaga bears several saooth-walled ferns cf the genera 

Loiptri,^ and CalcmGcpura. and one species Loiptwiiatos Spiez?p., which 

io daninant. The Rsrdrix, on the other hand, io characterlued by spores 

with thickened or apinose walls (£££i££ui^^ S&££&fe ^^ ecu Lains

relatively few smooth-walled types. Geo species, SLuSlkiii!^^ ^

known only frem the Perdrix and composes about 50/- of the total represent­

ation cf the spores in it.

The corroded appearance of the nicrofoscils of the Perduix equiv­

alent is of course u feature of secondary origin, but it nevertheless aids 

in distinguishing the assemblage fraa that of the OiLondaga.

The Onondaga and Pordrix asaeuclaecs are both outstandiEg bemuse 

of their low percentage of spores (lly and 4p respectively), the _emainder 

cf tho total Loire composed almost entirely cf hystrichosp-iacrids. iporw 

are net as abundant here, but display almost us much variety and complexity 

of fora os those of the assemblages of the other fermtienj.

pxoaen.ee
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i^W cC the species of spores fran these Wo ijarine strata. occur 

In the continental seditsents go veil. Sight ci? the sixteen species of 

the Onondaga formation and two of the six species of the Bardr 5x equivalent 

wore present in the Sextan.; er Lattery Point as soilages. (Appendix I). 

There is no evidence, however, that those seniorities Linh either the 

Onondaga or the Berdrix wre closely with one of the latten aw sets leges 

than with the ethor.

The regaining formation, the l^LviLlo Inland,, possesses a unique 

spore conspectus. Several of the form characteristics, present in the 

other assszblagea, such as radial thickenings, ridges, cingula, fiascos 

and reticula, do not occur here. Others, for czarpie poniopurluj, thin 

wall anil spinors orientation, ere rare. Calc^^a and ijpjha.3xra; 

which are present in all <1? the other eosenhLages, are not reproso-ted. 

Two genera, ^tusotrilctes onl Velnsporitea, comprise SOp of the assc.:- 

blage, and two genera ci* larger spores, zhel ine atr ilctvs and Tutcvouiali- 

sparites, are conspicuous corpcnonts not encounter cl in any cl tie oiler 

strata. Volns^ositcs^ with its characteristic proniuol "voir', is not 

known anong spores of say ether locality or ago.

Two additional features of the ifelville Island asaoablage which 

separate it fyaa tie others are tho larger sice of nest of its meiospores 

and tho presence in it of several species of snail negaaporcs. There io 

a clearly defined break in tho else range of the eperos of this ur.^.:12.agc, 

between those measuring 50 ^-to 110 ^end those measuring 200 p^M ; -^ ^t 

wllli only a few species or individuals lying cut side these Units*

Tho oiz: ferns of Les which occur in the iJolvill? Poland
(FHinOT»fc«..< ■ ^^*.-..it4 ^^XVSBWBWM*
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coal deserve additional attention hero, since they arc in com respooto 

distinct froa species of Rctuccrbrilo^ found in the other samples* They 

arc all densely scabrata, granulate or apiculate., 121’30 aniscpolar vith 

distinctly flattened proximal portion, end possess a poorly defined cineols’:* 

All are no7 species.

For one of the formations, the Sextant, the availability of six 

productive ceqolco, each representing a different stratum, alleys us to 

examine trends in spore fom and species at eno legality aryl witidn a single 

section.

Several trends can os traced in Section A* Levigate, 'thda.«walled 

types (Calnccspora end Lclotrilotagj arc numerous tevard tho top of the 

section (i.o. in eaqplea A~3, A-5 and A-6) bub arc rare on the three lover 

levels. Spores with an uyeu (iletusotrilcteo) are abundant throughout the 

section* In the six samples of section A, ths latter spores vary in General 

inversely as the abundance of the gems rcrit^atyie^ritc;:. Reticulate spores 

(DictyotriLoteo and Kebigdis^^ arc present throughout the section,

but never comprise more then & of tho totals.

Of the seventeen genera recorded from section A, only j&ji^rivi- 

aporites* Pndiaspxe., Igju3^fh&?.; end Arch^c^c^otri^aj arc ^-^fjtcn^ly 

present, usually in an abundance of 2y or more. Within those four Geneva, 

throe species, gori^atvi^ccitcs uundus, Raddoopora rotate and i^tucctrilctcs 

oilglexj qualify os dominant species. Several species occur in al.. >sb every 

Maple although they arc never doninant. These uro Cristo^^^ 

s^ciosus, Eadiaqjxru aiala, £s£332i£2!&^ RcuUJ-trilQ^l

HtVWi and Arcsacssc^triletos panillatiu.
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Izi contrast to tho aforceacntionod spores vhich arc of vd.de occur- 

enco, ooi-io others arc restricted to particular levels of the section* 

Lycospora csabrato. and Calcuosnoi^ rodia"yasidate wore found only in sample 

A-5* RotusotrHetpo ^cuntus comprised 7/ of the A-5 assemblage, but was 

rare in the other samples, and Calamoswora umbrata, 2, ;J of tho total in 

A-5, vias also rare olsewhore* An additional feature of .-5S perhaps the 

most striking is that it is the only level of tho section in which 

Porimetrisporites was not encountered*

In sample A-3 aetuootrlletes predominates, and tho species H* 

elorvins is particularly abundant* ibis level also bears the highest 

percentage of R. laej^gtus (3,9 and of reticulate spores (5,9*

In samples of A-17 (1) and A-17 (2) Forimotrisporitos is extra­

ordinarily wall represented, with the result that there is an apparent 

impoverish.lent of the number of genera and species in those sonifies. 

Actually, however those levels contain no fewer typos than most of tho 

other samples, but the abundance of ?crl.'C-uris^o>dtos allows a mailer 

numbei’ of other genera to qualify as duminunt.

Levels A-3 ^nd A-6 are not os sharply delimited by typical species 

as are the ones discussed in tho preceding paragraphs* A-3, tho .hi -host 

productive sone of tho section, contains an unusually high percentage of 

ArchacosonotrHotcs (12*5/9$ while tho percentage of £££i^i~lw.J^^ ^

low* Zowt characteristic for A-3 is the relatively largo numisr of 

dominant genera and species, by which this stratum marks the ha^s point of 

a tendency toward incroaso in number of domiinnt forms "rm?. chc botcom of

vd.de


the section (A-17 (2) ) "toward tho top (rlwba XVII)* A-6 rosocolcs A—3 in 

possessing a higher percentage of ^ciusot^^llctcs s^g: than do the other 

OS;.-plC’S Of tilC u-UZtont*

.in sample C~l, the only productive layer of section C, the aspect 

of tho spore assemblage is in general Hire those fren soot ion A (Plate 

Kill)*, Perimotris'Toritos and Uotucotrilotos arc still the west abundant •«O-«r.*M_M^^ *-^^>—.J^^a*^*..'. *^»d.»..«M«b*^ C^^»..M«.^» **«^»»^» *^_^^w*
gar.-M-a, and meuiur^ra.; Jictyotrllctes and irchncjzor'itrllctoo are present 

in low poi’ceiitages, as they are in nost of the samples of section A*

In -_otal Hunters of deainant genera and species, the tssemuLago 

of C-l agrees nest closely with that of c^plc A-3* Lach possesses ci'At 

genera and elevon species* Only five of the species are car 20a co oath 

strata, but seven of the eight genera, are chare; • by both* Lbs largo nuabei 

of a;oros of the genera IciairilctoG and Cal^^SJ^li in ““- 'resets a 

similarity between bids triple end the upper part of section A*

In other respects, partie’jlarly Lith rojuni to species, Clif orc-cos 

between C-l uni A-3 are wide;it. ^"^ImiAls ^x~£i2» mL=Sai=l^il222ig 

obturrno uiU Grainl:;- m. s 'iiioaa ocucv '...a.; aa ? - . via
-“■^^"^———^— «U4~——-—>-— • -»•—** *■>»! M . —M* *l-m~—••MM* A*M«at*» w

letter onacica in Crier i isciocipiirm rods of Lcutuc.y C.cL.Xicistx’ ci al* * — ■ * — * «mM>^ «0*M»

1955b) rii^it further suggest, howc/or, that G-l belong iiif; in the le:zt nt 

fonaation. J^jl^^^uS^ h^H^ri—ljk a ^ :dw.:! o.-is Li -3, is 

absent frxi C—1, and the relative ujcdciwe it? j^ji^L.<;i.l^<^ : curVs «;.d

-■ctucotrLloi jq slid^ are reversed in the two sc^plos.

2 • ^$ kr2£^sp^ :
HystidLchosohaoridB were no» found in either the iioxLuit orr'.uicn .’r



tho hclviHe Island formation, la tho iJattory Point they occurred only 

occasionally, ccupvioinj 2,51 os' the spore-hyoti^lchosphuorld. aaschblugo*.

Pour species wre present in the lottery Point, till of then forms tilth long 

appanages, of the .genera J&stid&^^ (three species) mil Varyhachi^rm

(one species),

in contract to the condition in the Sextant, Z'oIvIILq Island and 

dattory Point assemblages, tho nicx’ofossii contents si* the Oaondage formation 

and tho Fordrax Gouivulcnt contain a preponderance of hy.vtrleho^ehaorids vitl 

relatively few spores, in tho Onondaga there are eight coaem and twenty- 

seven species of hyutricZiospIzaoyids, one of tho genera CSaccroscha mm; and 

tuenty-throe of the species bolas not;. She Perdrix c:ydw.lcnt has seven 

genera and seventeen species., of vhieh sixteen species arc no?;,

In general aspect, ths iiystrichosphaorid assanbZLa too of Hose tw 

strata are not alike. Only eight of tho thirty-seven spcc5.es of these t;;o 

strata occur in both, end four of those are not dominant species, m tho 

other amui, even ultlxin the Onondaga format! mn considers bio diversity of 

species apparently exists, since only seven of our species boar close 

similarity to species of ZSascbnagcl (1941) a-nd deunff (195^1955).

Forms with thin 'nails and Ions, divided or undivided appendages 

Q.ic^jyst^^ ^25^2221^3 and j^2^ElS112512:t32^yj!£2^ conp2d.se inra than 

6t)J of the Iiyatriehospliaevid population of the Onondaga soli ent» lie 

Perdrix equivalent, in contract, contains over fo.j of circeler or smbcxrcelar 

tzpoo wit .out appendages (Loiospnaeva)» In the Onondaga, forms vita a body 

diameter of loss than 30 M predominate, while in the Pordrix eyivalcat iiost 

fems exceed 30 •

spcc5.es
conp2d.se


./bile the difference between these two assemblages are no st 

evident, there are some elements of similarity as wall. For cacmrilG, 

£5S22i2!S^22S5 £212H2 and £• oouatori.ua aro present in both. Indeed, the 

total percentages of the genus PterpspoiTiopsi a are similar in the two 

samples (6.3J in the Perdrix and 2.4J in the Onondaga)* fach assemblage 

also possesses one species of Loiofusa, neither of which is a dominant 

fom in its assemblage*

On the graphs of dominant genera (Plato XIX ), more tlian 20J of 

the totals are listed as "other hystrichosphaerids". Tills miscellaneous 

category is included because each assemblage possesses severe! forms which 

are less than dominant in percentage, but vhich must bo coll tied in orcor 

to give a comparative picture of the sum of the hystrichosphaerids compered 

to the total spore population* 

3* dther microfossils?

Host of the aicrofossilc other than spores and hystiichoapliaerlds 

are either fragments of conductive tissues, or irregular remains that 

possess very few or no distinctive features. The latter remains, because 

of their ambiguous nature, have not been considered in this investigation.

Fragments of woody remains occurred frequently in tho battery Point 

end Melville island preparations. In the Battery Point sediaent annular, 

scalariform and pitted elements were recognised. Tho angularly thicken d, 

apparently flattened tube-liko fragments, shown in Plato XV, Fig®. 6 and 3, 

occurred frequently in this sediment, although not on all of the elides. 

Bic thickenings of the tubes arc 4 h- to S M- apart, and the tubes tlwaselve®

oouatori.ua
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are about 20 ^ to 25 £Vwidc. lions of than shoved any cvi cnee of transverse 

vails or branching* ‘--ns olive contained several fragments of scalarifom 

dements, oao of which is illustrated in Plate IV, Fig. 9. Fragi.ents bearing 

bordered pits occurred occasionally (Plato XV, Fig. 10),

Jcularifom elements with a distinctive septate appearance wore tho 

most abundant of the trachoary fraguc-nts in the MalviHo Island coal. Jftcn, 

fragments of these septate structures were found which novo exposed of 

several tubes united laterally. The Latter dements wore apparently not 

associated in the sediment with any particular typo of spore. In the a „e 

simple, another more obscure structure (Plate XV, Vig. 1} urn always associ­

ated with small, smooth, subcircular spores. This structure •..as net-like, 

with meshes of irregular sine and shape, and was usually of indefinite form, 

as if distorted or torn. The associated spores, fr m 20 ^ to 50 yU. Lx also, 

adhered to the mosh, sometimes in closely packed groups or* more usually 

simply, but never in tetrads or with any evidence of a tetrad so r.

One rather largo fragment 1 rm. long, bearing nodc-liko structures, 

reus also discovered in the iielvillo Island scdiAont. It ’./as densely fib-m is 

in appearance, with closely aligned, irregularly unasta^osi-i.' strands, at 

intervals of about S3 ^vtho strands wore joined laterally at nodc-llkc Joints 

(Plato XV, Fig. 2).

toother, larger woody fragment from tho Xolvillo Idanl cool is 

figured in Plate XV, Fig. 3. Very little structure was visible in it, but 

it bears a distinct branch-likc division as if it wore a portion of a nnLi 

stem with a smaller lateral branch. Part of the central portion of th# 

branch is missing. Almost opposite tdo branch is a stub-Wxo ._.oo



nay represent the base of another branch* There is sees evidence of a 

fibre-like structure, visible at the thin terminal portion of the brunch 

and the min "ctcm”.

A microfossil fra^nent with uniseriate pits alon^ one mrfjin was 

.' .Iso present in the coal* It was HO ^ Ions and 32 ^-wido at its widest 

part* Ths oblonc-olliptical apertures wore 3 ^ to 6^£lcnp and about 

2/3 as wide, and in a distinctly linear arrangement close to one mx’^in 

of the frequent and parallel to it. The lost axes of the pits were slihtly 

angled to the margin (Plato AY. Pipy 7), iZach of the apertures boro a 

narrow bor lev.

In the Sextant supples no fragments other than spores wore found 

which were of diagnostic value* humorous snail angular fparents were 

present on all of the slides, sone of which wove spore fra^Gn:a and. 

others of which wove of unknown relationship*

The Onondaga formation end the Perdrix equivalent contained very 

few fragments that wore not assignable to spore or Jv-Hicljsyhaovids* In 

the Pordrix, several structures occurred viiieh closely resembled spore 

exines in colour and texture, but wiiich did not rosonblc the fora of any 

known plant structure (Plate AVI, Fibs, 9 -13)* fr» A» ^« -'Hl'--" has 

c:: :.daod photographs of those r...a?.Ha : vd has identified A.... ■ ' sco-c^A-ms* 

They arc of particular intercut because the ay oarnnco of their walls so 

closely resembles that of the exines of spores* They icay possibly occur 

in other* scdaiionts in association with plant fra.plants*

1 Personal caxiunication, Head, Gco?.ogy Dopartnont, 
State univoruity of Iowa, 
Iowa City, Iowa,
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_jven so, sous □icrofossilo, spores in partieaXar, ere probably 

rapi’asoiTtauxvu of varaauioas opixvaaono uo forcllxal, guii-rxv, or even 

□pacific differoaues in their s. orophyte parents* This cj::cluoi_n io 

enforced by the evidence of definite and often exbiaordiiury structural 

features on the ricrafusslls, and. by evidence of association of certain 

□pore fouturco aith particular plant tao». lire observations of several 

authors supports this point. (.llson 1954^ Thermon 1^2, 1.cuaova L/>5,

to which certain sici'ofossil features parallel tiro criteria used t- sopor- 

the natural plant groups* Species of sons palaeozoic fern genera (1.^. 

lotiyo t . ria and £cole£^ apparently possess spores that Ui’s wisely 

different (deary 19S0). Un the other hand, Chaloner (l/^, uuto-; several 

unsteuxeos ...'aea conva—ica-Ogly ....pgaac/ vie c<x*isxstoacp sx s i-’vj .—. a,.c.__...—"* 

ors of nauur—1 spocxcs, cuiO. n—rras ^19pp) scuses c..v.c •>• x«.—s —aa ox g..u 

spore coat provide, in uxv casou, constant characters by 'did ths p-rent 

g^nus or even species soy be recognised.”

Tills need arising through lack of data rolubi;;j nisrofossils to 

their parent plants is gradually being not on the particbl-r level b, the 

■..ora of hallo (iyt>/, nadforth (1939), ..cry (1953) a .u ot—^rs uno -'...­

extracted and described scores froa sporangia. Certain spore foras are in 

this vay related to secies of ^j^ossi-s. Undoubtedly, tills approach 

provides the basic data upon which future conclusions on s^ore—purexit 

relations!dps will be built.
At still another level of approach, plant xiicrofossila show pa_ux- 

of being a. ,f .. d.? reconstruction of sac..... ....... of living foms 0



broad scale, end for evaluating patterns of population change through tire. 

Thia approach is to sone extent dependent on results achieved at tho 

particular level, bub works with carinations of morphological features and 

is concerned with higher taxa than genua and species. Subtriangular xiio- 

speros with equatorial flange-like structures and sona of the form cf the 

genera Cixa/atrivcdites ^^ !£££££££& ^^ example, have repeatedly teen 

found or associated with lyccpsid cones (Chaloner 1953$, 195^ Hoskins and 

Abbott 1956). They are not known froa any plant outside the lyccpsid group* 

This io strong indication that dispersed uiospores which possess these 

structures are ollied with tho lycopsida, as ft?tonic and Kroap (25;!;$ 

believe. It is of course assumed that conclusions derived in this menner 

will be reinforced or revised as further evidence is brought forward.

Proof ox* assumption of identity with established taxa is not the 

only means of assessing agorae ^22^222 io- '’^construction of past floras. 

Thse zaicrcfossila shew persistent and fluctuating structural trends through­

out their geological record, trends that can to evaluated separately free 

consideration of the fom classification of the parent plants. These 

riicrofoasil structures, ‘’morphograpiiic" in tho cense of Patents and Ikon? 

(1954), undoubtedly bear Gome coordinated relationship to trends in tho 

parents, and it is the assumed existence of such relationship, rather than 

its quality, that io valuable at thio stage. Hadfcrth and kcGragcr (195^) 

proposed thia approach, using irlcspores and assessing presence and abundance 

of twenty-four structural features throughout the Baleeosoic. They state 

that although fora features cf isolated spores nay ultimately be traced to 

specific natural groups of pleats.

J
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"In the ucantir/j, it ^v bo distribution of spore fora, even 
aorc tkm that of artificial genera, is doh can provide ths bettor 
circumstantial evidence for interpretation of the ecology and 
phylogeny of tiic Polacosoic flora.1’

There is evidence that those approaches to floral interpretation 

can bo extended to dcrofocsils other than spares. For azum-lu, it is 

sell known tliat contain largo groups of plants possess scalarifom or 

auc^AX tracnoads, ;Mi>ilo aiusc ie^.cares arc not ima»ei to eco._r xn otiior 

groups. e r-.p.uem of smcsc sur*.cuarcs and others >.aj.cn osuon occur us 

isolated aicrafossils, can thus lend thaesclvws to interpretations of ths 

sex’ucouro ox s*-e pwil^.eo—^.lox4u.

^valuations of ecology end phy-^o^V arc also important as. acts 

in a comprehensive interpretation of fossil floras, Jucauso of several 

factors, such evaluations depend, on methods and approaches tint arc in 

nary ways different from these used for living plants, . er-u,; s the . m-t 

significant factor is that of difference between fossil and reCv^t floral 

components, diffcroacos which become more marked with li.crxaalv .. -j of 

the fossil flora. In addition, fossils represent only a vary incum. late 

record of the floras of the past. Those plants which ore .a-ocorved are 

selected by both geological and biological fee ors, and represent only a 

fee of the possible environ nets (o.^. the coal swamp).

then plant iiicrufosslls are applied to iiitsrpi'ot..tlon of 'mams 

problem, sever 1 other aspects exist which arc not present when uegafossils 

are used. Lspecially for s.-orcs, cewhusis is not placed on the complete 

organism, or on large frujunrtc; of vegetative tissue, but rat al* on a r,l- 

ativoly transient portion of the life-cycle. At least sax- of the spores
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my become distributed in patterns which are different from the original 

distribution patterns of tlic parent plants. Furtherciore, spores my indic­

ate slower changes within palaeo-floras then do mogafossils, since it is 

the contention of many botanists (Harris 1955, ’Jilson and Hoffmeister 1956, 

and others) that modifications in reproductive structures were less ra^ii 

and tended to log behind vegetative modifications.

The necessity of recognition of the foregoing factors is emphasised 

co that appropriate cure my bo taken in drawing conclusions from the 

evidence of tills investigation.

Throe methods will therefore bo applied to the botanical inter­

pretation of ths aicrofossils of the five formations in cues Lion. These 

are the relation of certain structural features of groups of dispersed 

spores and secondarily of other nicrofoseils to features borne by osga- 

fossils for which natural affiliations are known, the identification of 

species of isolated spores with spores far wiiich the botanical of filiations 

are known, and finally tho evaluation of form features of the nicrofossils 

without reference to biological affinities.

3• Interpretation of floras us5s^ aiicrofowoil evidence;

In tills work evaluations of botanical relations. Ips witi-in the

fovonian flora ’will therefore first deal with affinities of the various

fona features of the nicrofossile, and ecological and piviotic cvalu^taons 

will be made where ap-ropriate. Particular species and larger groups o- 

uicrofosslls can conveniently bo considered simultaneously.

Initial interprets bions of affinity wdtliin the various tiicivifossxl 

assemblages uro possible, based on form features possessed by groups ^ —^ 

fossils. The triradiate mark is perhaps the most widespread feature in " - 

of the assemblages, and cartain r-aarks arc a. propriatc concerning its vd
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es an indicator of “botanical relationship*

A “broad ranee of living and fossil plants ■within the Bryophyta, 

Psilopsida, Sx^honopside, lycopsida anil Tilicineao have trilete spores, us 

do several dossil forms of uifinam affinities such as 2£2sS22^ ^'^ 

:A&^^^^ (S^s-t and lang 19^2), S£2ii|£^^ (Inas 1925) and

^Sto^lvdnia (Ainoli 195^). notable aaong those which do not beer this 

Seattle are the PaHoLalcs, certain lycopsida (i«e. Is^tcs and 2ega^n- 

uthia (Barris 1955), and case members cf the families Schizaeacoae, 

Gleichaninacaa, Cy&thaeaceao anil ^lypcdiuoeae within the loptcsporongiatc 

ferns, all cf which have monolcto rather than trilete sporec.

Triradiate apertures are not known arsons living or fossil conifers 

or angioapermn, oven though it has Leon speculated that ancestors cf these 

groups possessed spores of this fem (Kosauhe 1950j Eflug 1953)» Trilete 

genera of operas dispereeg, such as lUinites and En/lcsporitos have teen 

placed for convenience pith the Ccniferales (Potonie cad Krcrnp 1956), but 

their true affinities are probably not with the conifers.

Evidently, conclusions concerning affiliations of the dispersed 

spores in this account, if based on the tetrad scar must bo broca aut net 

restricted to groups whose relationships ere known. It can bo ccMudcd thu- 

the groups mentioned in the foregoing reoarks -which do net peeress trilete 

spores were either c^brstely rare in the Devonian flora of the five assem­

blages, or were absent.

Thin-walled end Instigate circular spores axe associated by rsany 

workers with Calemariaceae, Largely because of the frequent association 

of Q&liwuaova with thio group in the Carboniferous. Ibis suggests that at 

least sass of the Calariospcva spores of our assemblages belong to -m-s c*cu?.



cal further that thia group, or related forms with similar spores- was more 

widespread in tlxe IHdUe and Upper Devonian than previously supjonsi. It 

must he raoenberod. however; thuv other fossil plants possessed tele anil 

laevigata spores, a? which the Upper Devonian fcrn-liho aperies AmtmmvT-- 

taris l^ohla (Arnold 19325 is an cc^^olce

that arc numerous inmost of the Devonian uaceriblagcs ore pomlhly mtaiam 

to several plant crowds* Siailnr operas have been home by fams Gt 

voricuc genera; i*o. Ayrteja yoolcacfa (Chandler 1955^ fort lory);, 

Xaccoptoria (iHnor 1935, Cretaceous), Conicpteris (Th^-t ifll,

Vla&hsirovdch 1950* Jurassic) and Dc^criti ginar (hmox 1233, Caiv.::d t^^ 

Seme may 1® pteridospenaous (eg* gqpmltie ^vacilis. listen 1>C3).

and sooe nay talent to the Silxu’ias'-Dcva^^ comers. Gochsa\i£ (X£--l 1’37)? 

Scftcrczhyllii (Crcft end Lamp l£h2) ami Pcf^f :;f^ (kijofemp l£h’:J, 

In xv.au of the variety of plants Un sun to possess this type ci’ op'iu^ it 

.would to difficult to dafii^tely correlate ZxifafaiJ;^^ with of/ aim ^ j 

o^ra"Gazerdc piaat group*

Bauraova (1953) interprets the thin-wBllol, ias.ipfe o^re in 

broader’ terms; having noted the association of those feature ? with : _ :xhi 

types of scd&eentary recks and having drawn aaalGglco with pm:. >j-if 

pltnruSi Sho cays that spares and pollens of hydrophytes tend to i o •■lln- 

walled with reduced sciApturO; and also of relatively small also, villa 

those of DQsop'iytQs coil xerophytes Sieve msrc cv loss prcciincaw s.-tm vs 

and thickened, walla. Applying thiG interpro jatlaj to the prosant assmblag-^ 

mixed populations containing moisture-»lo'*ine cv lowland; cm2 rm-jop-ft-c and 

xoropbytle or upland elements would be indicated, for the Sextant and Da^tory 

Point fomatiaia, with perhaps a greater Cagrco of hyCrcphytia fozns —J



latter sxxplo. Tho spoils of the Onondaga wild represent a hydrophytic 

flora fox’ the root part, but those of the Perdrix equivalent a norc varied 

source because of tho greater percentage of ornamented species. It is more 

difficult to intei’prot the hclvillo Island asscnblnnge in this 'way, since 

although its spores certainly possess reduced sculpture they at the sane 

tine are in general opaque and thickened, as well us being large in sise. 

The widespread occurrence in our samples, us in those of .'atanova 

(1953):; of spores with a perisporiuia characteristic of the ^aus drehaeo-- 

somotrilctos favours affiliation of this feature with a proup of inter­

related plants. There aro soho indications as to the possible character­

istics of this croup. The report of Haumova (1953) that spores with a 

parisporium occur in Sphonoptcridiua ^13J?uui ^'-'th* suggests a fern or 

perhaps ptoridospom relationship, dalton (1949) reports spores of 

AideoznouterisHallci which apparently possess a thin perisporiuii that 

readily separates fron the rest of tho spore, which farther indicates that 

tho porisporium was present on the spores of at least some pteridoepems.

On the other hand, hoskins and Gross (1943) show teat spares of scue species 

of ^o»^-nitcs (dphenopliyllalcs) also have a pcrisj/nixta uni they postulate 

that the class Gphenop'nyllalcs ” ... possess a similar otrucuero cither in 

sane or in all of its aeubers.” (ibid., P. 131).

3owor (1935, P.W) noted the presence of a porisporim in certain 

leptosporaniate ferns and stated that it was ”... clearly a feature adopted 

late in descent, and restricted to certain circles of affinity.!’ liis 

opinion appeal's to be no Lpn jer tenable, since uevuniun ior_iS ay represent 

elements affiliated xith Jphenopl^llalos and tho pteridospenas as well as
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the leptosporangiato ferns* In fact, rolationsliip with the latter is more 

doubtful than with the other groups, a.nee the porisporixci is most frequent­

ly associated with nonolete forms among the living leptosporangia too, while 

it is apparently restricted to trilete spores in the Devonian*

The perisporium of Devonian spores in the assemblage emphasised 

in this account would thus be homoplastic with the counterpart of living 

fern spores, rather than homologous* The perisporium apparently became 

an extremely rare feature among agorae disne-rsae by the end of the Devonian, 

period, or in the Lower Carboniferous, since it is not evident in the 

prolific upper Paleosoic spore flora*"

The abundance of forms bearing an uses also suggests that spores 

with this feature were, like the perisporc, derived from plants of common 

1’clationship. indications of the possible botanical affinity of these 

spores arc scarce* Proximal faces delimited by arcuate lines and thick­

enings occur on Carboniferous negaspores of several fora genera (i*o* 

Lacvigatisporitos, t-otosisporitos and oonaleoppritos) that have been 

related to tho ligulate Lepidophytales (Sigillaxd.eeese and Bothrodend- 

raccao) (Potonie mid Kroap 195-^ but miosporcs of comparable ago do not 

possess this feature* Assignment of lycopsid affinity to species of 

..etusotrilctos would be only tentative on this basis*

Haumova (1953) assigns spores of Lotusotrllotcs to the Larsttiales, 

because some examples of this group of ferns (sho mentions Danaco^ll^

x Unless Laovigato-s poi’ites includes the exines of species mnt nave failed 
to retain their paiisporiur^prcscrvation* This io unlikely, since no 
vestige of a perispore-like structure has been reported in associatio 
with this genus*
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have a similar apca, It is not clear whether or not she has aoro evidence 

for this conclusion, or whether she would suppose liarattiaceous affinity 

for oil spores with an area, on tho basis of this one similarity, The 

writer has a aoro reserved opinion but agrees that an affinity nay bo 

justified at least in part with this fern order, especially since moga- 

fossil remains from tho Carboniferous (recopteris, Scoleconteris) suggest 

that the family ilarattiaccae is one of the oldest of fems*

It must be concluded therefore that although tho correct affili­

ations of hctusotriletes arc not known, possible relationships to tho fems, 

particularly tho lu rattialcs and more questionably to the lycopods, arc 

indicated* It may be mentioned that many of the spores of present-day 

lycopods have smooth prcodmal portions or contact faces, with arcuate outer 

margins*

To the writer’s knowledge, no record exists of association of spores 

with radial striations (nadiasuora) with any sporangia! remains. It is 

impossible at present to judge whether the resemblance between those dis­

persed spores and the spores of the present-day fern Saccolana cleans is 

indicative of botanical affinity. Whatever their relations;lips maybe it 

is probable that they wore borne by a group of plants that were adapted to 

a fairly broad range of habitat, or, if they wore restricted in habitat 

preferences, tho particular environment in which they grew was widespread 

in the Devonian period. This conclusion seems valid in view of the fact 

that i adias oru occurs in as many as four of the five foliations investig­

ated, Possibly tho parent plants were herbaceous, and hence not amenable

to tho preservation as raogafossilse
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Affinities of the spares of the unique genus A^hacotvilotoa, 

present in the .'olville island coal* have in the post teen speculated 

upon by several investigators* Krausol raid Leyland's (1929) association 

of a snail spore of this fora Tilth Anourou^on may indicate an. affinity 

for tho much larger seorae dispersae of similar form, out tho evidence of 

these authors would bo norc convincing if it had boon accompanied. by 

clear photographs. Avon sc, those authors figure dispersed spores from 

tho same locality which undoubtedly belong to Agch^xOt^lctcs, Arnold 

(1933? 1935) reports spores, which arc perhaps similar to nychaeobrilGtcs, 

from a sporangium called Lepidostrobus Gallowayi, but again the evidence 

is not convincin ;. If these spores arc borne by both ipoui^phyf-ng and 

lepidpst rebus, the presence of spores with similar unusual features on 

plants that aro probably not related would bo very interesting fr.au an 

evolutionary standpoint. Other references to spores of this ganus do nut 

suggest an affinity with any particular parent.

As pointed out earlier (p. 56 ) the writer does not agree with 

lamaova’s (1953) alignment of irohaeomffotfn with Asolia. fha mas;’la 

wiich surrounds Asalia nogaspores aid bears the gLociiidia is dolic: to ' .1 

caJLy destroyed, so it is very doubtful if it could be preserved as a 

fossil except under extremely unusual conditions. Moreover, the wm-ace 

in Azolla is not a yet of the nogueporo proper, as the up c;n:c .o-^our-.: 

wall of Archaco wllotos aa poors to bo. Jven if the uno str: oc iron w_-o 

homologous, tho difference in their ages is too great to ollo^ m -^ a 

most tentative suggestion of their affinities. *.o muca s.: ...-O- r<< co.icl'—o 

that at present the botanic: ! rolo'caons-mas a wmaoco^g.p^-u^^ L-"' *
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Lans (192>) states that a. considerable number of the dispersed 

snores from .Middle Devonian rooks of Cromarty, including fores assignable 

to Archaeotrllotcs, are between 100 ^. and 2GQ |L in diameter# This, he 

says is " ... remarkably large for spores of hanosporas Pteridophyta or 

Pteridospems#n Possibly then, Arehaooirilctcs is tho snail megaspore of 

a heterosporcusplant# This conclusion is favoured by the association

w.th ArcbaeotrilGtos in the kolviHe Island coal of larger spores that are 

probably megaspores, but which are also sailor in size than most Carbon­

iferous megaspores. In addition, most megaaporos that have bean found in 

devonian rocks by other investigators (i.o. Arcliaeontoris latifolia (Arnold —* «* —— .^.w^^. ..■.— ■« ^. ana »»*■■—-■—*■ ■ ■ — ^ —

19>5)5 ^L-ggg!^^ suporbuu (H0eg 1942), lixyshtofovichia African! 

(IJikitin 1934) are of correspondingly snail size.

At this point it is appropriate to consider the floristic implic­

ations ox the jr esence of heterospory within tho Devonian, as they are 

influenced by the assemblages presented in this investigation# Tho c:ist~ 

once of megasporcs in the Upper Devonian lias boon demonstrated by the 

authors cited in the preceding paragraph, and the negaspores of the Lclvillo 

Island coal are further examples. If the large spores (Trilctcs sp. A, 

and T. sp. B.) which wore found in tho Battery Point sediment arc nega- 

sporos, they add a Aidile devonian record to tho geological range of tliis 

feature.

It nay bo significant as an indicator of the course of development 

of heterospory that the niiospores of at least same Devonian assemblages, 

including tho I.olvillo Island, tc.xl to bo unusually lai-go (Kievskaya 1936/ 

H^eg 1942, Thomson 1952), while Devonian mogasnorcs, as illustrated by the

HU



159

present assemblages arid others, are distinctly mailer than those of the 

overlying Carboniferous. This fact subsets that heterosporcus plants, 

while well established in the flora of the upper part of the Devonian, 

had not yet developed to tho stage where tho male and female spores wore 

as greatly different in size ns they wore in the Carboniferous.

The megaspores of the idyllic island assemblage my perhaps bo 

lycopsid, since all could be assigned to the form genus -rdlotos, which 

Cchopf (1932), Harris (1935) and others have placed with the hetorcsporous 

free-sporing lycopods. Lycopsid, particularly sigill&rioid, affinity is 

also favoured lor them because of the resemblance of Tubpradvci^srsriLes 

su^gmillardus to spores associate with SidWvria (Chaloner 1?53<.

The significance of the cutinized inosospoxlun of 2. sufui.fIlarias 

is not clear. A similar structure has boon observed in several Carbon* 

iferous me^spoi’os and in raegaspores of Gondwana rocks (H/cg £t al. 1955), 

so tliat it is not a feature that is restricted to tho Devonian. Avan 

sone present-day merasnores possess -mososporiun-liko structures fiat uro 

cutinized (i.e. yds .'India and Isoetcs), but it is not fiomi '..bother or 

not they could bo preserved as fossils. The nososporium of fossil moga- 

spores may thus bo a lycopsid feature since it is present in several cc^mplos 

of tho group. On tho other hand, some of the niegaspcrcs tiiat firaapo et al. 

(1953) discovered in the Lower Gondwana of India appear to possess a rxeso- 

sporium, and lycopods are not iuiown to occur in Indian rocks of this ago.

host available evidence, therefore, although not conclusive, points 

to lycopsid affinity for the snail nogaaporos of the ilolvillc acf nd coal, 

and perhaps fox- those of the Battery Point formation.
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The devonian species of miosporos which boar equatorial flanges 

(2^iE£££E^^ m>r ‘"iso bo lycopsid, at least in part, dchopf at al. 

(1%4) surest such affinity for this genus, and later work Isas proved the 

relationship of 2* annulntns with the herbaceous hetorosporous lyeoped 

Col;* ±10111^33 erassicinctuG (HosZeins and Abbott 1956) and of spores similar 

to £• &-?~'^’-^ with fela rincllfo quissai Collier (C’laloner 1954) * It 

nay bo significant that some living species of dolcy-rbiolln (i*o. X* 

rupestyig) bear ciicrospores with an equatorial ting (Aho:: 1933) end in 

feet rescLiblo Cirratriradites dccorus of the mattery Point formation 

(Plato XI, figs. 10 and 12). It is not known, of course, whether all Palco 

osoic niosporos with equatorial flanges belong with the hetorosporous 

lycopods, or oven truth the Lycopsida, but as yet there is no evidence that 

they were produced by any other group of plants*

Tlio tendency for production of equatorial strictures is also pre son 

in another lycopsid, Lcpidodqndrun, Reports of spores with an cguatorinl 

cingulun of the typo borne by Lycospora are numerous in connection with 

Lcpidostvpbus (Potonie and Kresp 1956$, The presence of both Cirratri~ 

raditco end Lycnanora in the Devonian sediments selected hero t.-crefore 

suggests the existence in their floras of both herbaceous and arborescent 

lycopods, and perhaps both hocaosporous and iisterosporo is nwibcvs if tills 

group.

Other cingulate riiospores (henso^porit c3 and Afij^Lati^spovites) 

are of more doubtful affinity, although there ere soae indications of 

lycopsid relationship for them as well. Fotonie and -bvnp (1956) place 
Aenso-G sorites with ’‘Lycopsida unbekannter Stellung” because transition01
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foms exist between it and Lycospora. To thu writer* 3 knowledge, the only 

published reference to mil’ll spores resembling fcnsp^sporltos fm any 

sporangium is that of Hathorst (1914) to the spores of forowtaosus 

.kiEerij a lycopod. Assistant of bovoniui species of Jckiso^cporitcs to 

ths Lycopsida is only tentative therefore, and ths serie is true of Anulati-, 

upovites.

Us..0 indication of the habitat preference of the plants '-hid 

produced ^onso-sooxd/tes is given by hra^p (1951). He notes that in coals 

studied by him bsusp-gj;. elites is most common in vie durain component c, whici 

wars deposited in lihinic o^ajps and lacked a protective forest canopy* 

j?cnso~g?oritus would thus probably have boon derived from plants which grew 

on the hi^ior land suvx'oundlng the swamp. if this is true it is ret 

surprising' that there should, be little record of the parent plants of 

Dcnixwppritos, since their upland environment would nut likely lend thou 

to preservstL on.

Indications arc incomplete as to the affiliations of miooporcs with 

a sialic inflated wing, of the genera indosooritoo end Gruadiepo-a. -ho 

evidence of Chaloner (1951$ 195^) that spores agreeing with kudoonoritos 

Iiavo been borne by iponcorites and Lepiuo^trutus is convincin •, nd both ho 

and Florin (in Crooksl! and iiorris 1952) agree that assignment of ..,.k- 

sparites with the cordaitalcans as indicated by dekopf et al. (L%4) "nd 

Crookall and morris (1952) is unwise at present. Irins, ^.mGfhi-sLld 

iQsolitus of the lathery Point as sc-binge my bo lycopsad. on vuo >—-xr 

hand, Ferny (1953, 1955) relates spores with an enveloping wing to the 

pteridoBpexus and the Sphcnophyllales, so that evidently t-is _^.-^.—^ - •-' 

borno bp spores of at least throe major plant groups in the Carbonifor^ os.
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There is no evidence available bo indicate whether the Devonian represent- 

ativos wore related to those of the Carboniferous, or whether they say 

represent, at least in parb, an entirely different type of parent*

Heticulato spores similar to these present in the Devonian assem­

blages (Bict.^trilqtqs and ictic iati-sppribos) have been discussed else- 

w'-icro in the literature* among present-day plenty reticulate spores are 

most prevalent in the ^ryophyba (iuiox 1939) ^1 the Lycopodiaceae (Knox 

1950), end Lundblad’s (1954) discussion of the affinities oi' reticulate 

spores us fossils (see p* 64) indicates that a large portion of these say 

belong io the came two groups* In view of the suggestions of Knox (1939) 

and Lundblad (1954) regarding this abundance of Carboniferous mmbors of 

the Bryophyte, and houburg’s (1956) opinion that the moerss orl inated 

st least as early as the Devonian, it is probable Umi jevoniaii reticulate 

spores are partly bryophytie in origin* Nevertheless, sane undoubtedly 

have lycopodiaccous parents (Hawnova 1953)• These bryophytic-13’,copsid 

elements were thus well established in the Sextant and batter; roint 

assahblagcs#

bporcs with granulate or apiculate ornamentation, which emprise 

a large sogsent of the Devonian ass mblages, occur in every geological 

period from Devonian to recent end t«y represent quite u few plant groups* 

Nevertheless, several particular cxmples noted in the present assemblages 

point rather convincingly to certain taxa, bchopf ci al. (1944) express 

the opinion that sorac species of their1 genus Ihv.ctuti-spojritos (our 

Punctati-snoz-ites. C; clogrsnisporftes. ani Apic^ati^svoSiiSx^
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seau ’’ueyond much question*’ to have affinity vita the pteridospams. They 

particularly mention alliance vita Groosothoca, just as has been indicated 

here for Plar'j^povibop dilucidus of the Belville Island coal, several 

other species hero placed in Cyclo^'aidsporito3 and Z^Lani-c -orit03 also 

bear similarities in sizo, form and orn- dentation to spores obtained frosa 

Crassotheca fructifications by Kidaton (1906)* This io further evidence 

for the ejfLstcncc of ptoridosposus in the Belville Island aoscLdJlajO and 

in tho i.iddle Devonian Battery Point (cf» p. 154).

Comparisons also surest alliance of sons of the pranulntc and 

apiculate spores to the ferns, Bnny of the spores of living and fossil 

i'aruttiacea© arc granulate, papillate or minutely spinose (/no:: 1933), 

this agreeing with several species in tho Battery :ctat mi Helvllle Island 

assemblages# Tho resemblance of Gg’clo; x^iisporltss ryln to ic Itasca 

Ion.tali' (B# and B. Pony 1?>5) is i^biculsrly close ata tallies a 

Karattiacoous element in tho Belville Island coal flora#

Altriough undoubted similarities in suae foims of E?anulatc end 

apiculate dispersed spores indicate feme mid ptoridospcivis, much remains 

to bo discovered as to the exact affinities of those spores in tho 

talccostae# taeoptay mg- ta ■ a part in causing tho occur, nc of etailer 

forme of spores throughout various geolo gical ages (ci* JcZu-f ct cl# 

1944), and tide, may be particularly true for spores with reduced ornfmant* 

at ion# Tho roe-.•bl’vice between Apic 'liytis'^i^ tonctas J . la to 11, fig# 

23), and Osuundn-spovites and Oamunda (p# 43) nay be attributable to 

homoplasy# Since spores with tills nayesvanco occur in most colo Icta 

periods, it is r-auonablo that they wero produced by more than one taxon
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Possibly oosg of those forma mry co iiiaaturc specious which. lave 

not yet develops'! full ornamentation* turl k^uIg La place! in a, differc-at 

form genus ^en mature. Khox (193$) lolicvos that this phenomenon i- prob- 

ably rare 0130:03 e^ol.-/? disperse oinco^ as sho points cut-, 

' 0 ily spores in which the wall has Leon ocitimiaea ora capable o^ 
preservation ns fcasils* and such spores already ostkibit ths typo cf 
sculpturing c’lerectoriGtie cf tin adult» Cho acsumnbiGZ is < L'dm 
.justifiable that Eicrcapcrcs Count! in coals* [,.. and ether? codiaautcry 
rocks ...Jif tiny have not actually reaaboa maturity will at ioaet 
have tiro charcurterietics ci' the adult end can be classifier, as 
belonging to the sans type,”

On tho other trend.. hadferth (1933) hue shorn that even, izimtune 

snores of Confdenborvie •oltrsos? arc capable cf presetAiticn one. t-mt they 

possess crnaxontaticii cf the Stt^^^-^c^i^ or £422&£3^^ fora 

ao opposed, to the ridred spinosc cenaiiitci vein C:r:*G>r':ic7j;.?.’i:^ am the 

mature apecinen. Certainly then* it appears 0.9 if cane diGiab.no tGO-iacns 

could contribute to tho ascancle^oc presentee, in thio investigatior. 

Probably they would* lic.reier, cecur moat ire^uaitly in groups an icxfcrth 

(2-93$) anil Sabie oil hm-jally (19>Q auy^at* end tins be ra^oyidLad as 

immature* Sask croups of spend: occur in ths present asse^iblc^ea* cat 

they ora costly small uni laevigata forms* not associated in temradj.

Dispersed, epercs which 3030233 ridgod* apinose omaLuntabica 

(Uristatippo^^ ^3 x^nticiiod in the piocdliuj paragraph* ros-j-i.lc 

certain aporea obtained by Hadfcrth (1933* 1339 5 fasn aporanefa of Jct.izac- 

acoous ferae of Caffboniferoue age. Ehe pie^cace of species cf f -is conus 

in the lottery Point fariiatiou suctost that ferns of Cchi^aoaccuU: u. inl’oy 

may occur An this portion cf the Do.onion flora* eopeoially -L-^ upur^ *-

diGiab.no
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the present-day genus Anei—ia, also of tho family Schizaeaceac, possess 

ridged, spinose spores as well* Criotatisoori bec speciosua resembles 

spores of Senftenbe^gia pennueformis (hadforth 1939) particularly closely.

Spinos that are not connected at their base by ridges, as in 

Hoistrickia diffici-lis, are also borne by some fern spores (cf. Botry- 

optoris spinoea ii^ay 1950). Schopf et al. (1944) Mention spores obtained 

from schizacaceous sporangia of Pennsylvanian age w^ich contain scores of 

tho Kaistrickia type, which further favours the opinion that spinose spore 

wall is a fern character, 'ihe statement of bekopf ot *1. (1944, P» 55) 

that “Typical forms of raistrickia are without doubt filicinean." nay 

be too inclusive since some living species of Gel?./.inoHa possess spin- 

ose spores, but oven so, relationship of Devonian spines? forms to tho 

ferns is not easily doubted on the basis of corap irisone with forms fi’om 

Palaeozoic fructifications.

There regain to be considered some spores of unusual xaorpholo/_y, 

for which there are no coapu’able forms in the literature, tnc of these, 

P or lie tri cmoritos, possesses the subtriangular shape and tho granular 

ornamentation which is a feature of many fern spores. On the basis of 

morphological comparisons, this genus may be related to Crmahu-r oritos 

and perhaps to Bo inschosu or a, although the interradial ornamentation of 

the latter genus is much more accentuated than that of rorhaotrir- oritos.

According to the distribution pattern of this genus auion_ the 

Sextant samples (Elate 4VI1), tho plants which produced it wore probably 

locally very abundant in the land surrounding tho Sextant basin of deposi­

tion, which suggests that they were selective as to habitat, and that
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plants in this habitat did not always contribute to the sedimentary basin* 

In tills connection the ecology of the parent plants of ??i ^tri- 

sporites can bo partially inferred. The genus apparently taa not being 

produced in tho source locality of the A-5 sediment, while sphenopsid- 

and pteropsid-like plants (probable producers of Galanos, ora and 

Laiotrilctos) and the unknown, probably cosmopolitan producers of brlh- 

.spora spp. were dominant elements. Thus wo may logically conclude that 

tho habitat preference of the parents of ferimotris, oritos was not similar 

to that which was preferred by the former plants. According to the opinion 

of IJaumova (vine pj.53 ) and tho fact that the structure of many fossil 

and recent sphenopsids indicates their adaption to a moist habitat it 

could then be inferred that feriwotrisooriton was produced in a more up­

land locality. The existence of such a highland source close to the locus 

of deposition of the Sextant samples would be expected in view of tho 

probable depositional environment of tho Sextant formation (p. 12).

Vhatover any have boon tho exact affinities of fori; wtrir oritor 

it apparently was produced by a unique group of plants, since the char­

acter of tho genus is an unusual one, which has nothing comparable in any 

of the Devonian assemblages.

The genus poriraetrin, oritos may servo as an example of tho poss­

ibility that abundances of certain genera or forms of spores in various 

sediments may give a false picture of the flora which they rcyr ?; ent, if 

they are not interpreted with caution, for example, in samples 1-17 (1) 

and A-17 (2) of tho Sextant formation, x^rimntrir- .orito.: constitutes 

more than 40/ of the total numbers of spores. This -ay me in that the 

plants which produced those s .ores produced the- in exceptionally lir£c
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numbers, or that they grow very near to the locus of deposition of the 

sediment, or that they were somehow better adapted for dispersal than 

other contemporary spores* Xt nay, but not necessarily, indicate that 

the parent plants were themselves more numerous* it follows that trie 

greater percentage of certain other genera and species of spores in the 

absence of Periretrisnoritas my not necessarily indicate an increase in 

numbers of the typo of plant which bore those spores, although the writer 

is inclined toward the latter view*

Volos^orites is another genus for which the botanical relation­

chips arc unknown. As my have been true for Pgrin etri s 3orit'1 g and 

Indiashora* the plants which produced members of this genus possibly 

exhibited unusual vegetative ch iracteristies* The fact that no spores 

are known from any age which rosemblo those, or which might bo regarded 

as related forms, further indicates that the parent plants wore unique 

and perhaps represent a group for which there is no evidence in the mega­

fossil record.

VoJ.as.oritos is one of the two dominant genera of the Melville 

Island coal, and as such it my be related to tho megasporc forms which 

are also prominent constituents. If this is true, its affinities would 

probably bo lycopsid. However, species of the other major niospore com­

ponent of this formation, i.etusotrilrtes. could also be aligned with the 

megasporos, as their corres ending nicrospores.

More indications are available concerning the ecological £ refer­

ence of the plants which boro Velas.-oritea Ui in concerning its ihyletic 

position. Since the spores were dominant constituents in a coily matrix# 

probably they represent one of the dominant plant groups of a Devonian
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coal swamp. Moreover, tho swamp was probably in a forest locality, where 

the spore deposition was autochthonous, as suggested by tho fact that 

there are only two dominant genera in the assemblage, whereas there would 

probably be many more if the locality allowed access to wind-blown spores 

from the hinterland. The action of forest cover in preventing, free trans­

port of spores has been discussod by Kremp (1951) for Carboniferous and 

Harris (1955) fox* Recent material•

The occasional compact masses of operas which were encountered in 

some samples allow derivation of certain conclusions which would not be 

possible from spores in the isolated condition. Those masses, (Plate XVI, 

Fig. 1, 2, 3) compact and linear-oval in outline, suggest the shape of 

sporangia. Radforth (1939) has demonstrated th it fossil spores which are 

separated from the sporangial wall still held the form of the outline of 

tho sporangium and such may be tho condition here, ill of the aggregates 

have in common their -apparent radial symmetry, and their lack of associ­

ation with sporangial wall. Also, there is no evidence of septa, inner 

walls or central sterile core that would suggest t. it they were ayrangial 

(as in some Carboniferous ferns, e.g. Marattiolos), or coluxellate (as 

in Sporogonites or IIorneophyton) • The largest xcass, composed of Hetugo- 

triletop narnificus, is comparable in length (1mm.) and shape (elongate 

oval) to the terminal sporangia borne by several Middle and Upper Devonian 

plants of varied affinities (o.^. Rhynia, Psilophyton, Cilv cvhytpn, jrch- 

aeopterle), but because of the distinctive ornamentation and large size 

of the spores (Plato XVI, Fig. 7, 8) it is apparently not related to any 

of these genera. The mass composed of rerii■ ?tris> or1tec ruinous is about 

half tiie length of the former one, and tho eno containing Gianujati-
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snoritos cf. ^. minutisgimus la still smiler, ^.e. lees than 200^ long, 

which is smaller thin most known Palaeozoic sporangia. It is difficult 

to be iaoro precise as to the phyletic relationships of any of the aggre­

gates since there is no indication as to tho wall structure or manner of 

origin of tho sporangium itself.

In Table V the suggested affinities of tho spore features dis­

cussed in the preceding paragraphs are summarizede Assignment of any 

feature to a particular group is not meant to infer that spores of all 

members of the group possess the characteristic, but rather that a degree 

of relationship is suggested on the basis of available evidence.

As an additional assessment, there remains the evaluation of 

form trends in the spores apart from their phylogenetic relationships. 

Form trends can be best assessed when broad ranges of geological time 

are compared, and thia was tee approach of Radforth and McGregor (1956). 

The microfossils revealed here substantiate the occurrence of tho features 

described for the Devonian by these authors. They also stress tho appar­

ent distinctiveness of tho Devonian spore flora.

Trends of form which are established among the spores of most of 

the Devonian samples include perisporiun, apoa. and proximal radial 

striations. These features, while not restricted to tee Devon!in, are 

apparently best developed hero. Other features, which appear to reach 

the apex of their prominence in the Lower Carboniferous (i.o. thick wall, 

spinose encircling wing (as in Grandispora), equatorial cingulum and 

reticula to ornamentation (viue Lubor and ’halts 1938, Knox 1948 and Hoff­

meister, Staplin and Malloy 1955b)) are foreshadowed in the Middle and 

Upper Devonian but are not the most prominent features as they ar* iu ^*
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TABLE V

Devonian spore feature

Trilete

Thin uall, laevigute, 
circular

Thin wall, laevigata, 
subtriangular

Perispcriua

Apea

Radial striations

Bifurcate appendages

Equatorial flange

Cingulua

Encircling wing

Retie ala to

Granulate-apicula te

Ridge d-spinose

Spinose

Marginal papillae and 
depressions

Frozimal "veil”

Suggested affinity

Man^ groups

Galaiiariaceae
Primofilicos and other

Filicineae
Pteridospeime

r teridospere10
Sph en ophyHa le s
Filicineae

Ly cop sida 
ilarattiales

Unknown

Unknown

Heterosyorous iycopeick

1$ copsida

lycopsida
I' terido opermo
Sphenophy Hale s

Bryophyta
Lycopsida

a terido spermo
Filicineae

liarattiales
Schizacaceac

Schizaoacoac

Filicineae

Unknown

Unknown
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subsequent period. Other features prevalent in the later Carboniferous 

have not appeared in the Devonian (fio bean-like fora (as in h.-yj,-atc° 

woritz s), triangular fori-; with thickened corners (as in Tricuitritns) 

or furrows and pores*

The features represented by the spores in the Melville island 

assemblage are difficult to evaluate in tercis of any trends, since they 

comprise a complex for which there is as yet no comparison. They say, 

with disclosure of other assemblages in tho future, perhaps from other 

material of northern latitudes, represent a portion of an unknown Upper 

Devonian microfossil complex.

In addition to spores, other microfossils in certain of the 

samples shot; similarity to features borne by laogafossils, and relation­

ships can be inferred at both the broad and the particular lov lo* The 

fragments shorn in Plato XV, Fig. 6, 8, 9 and 10, from tho Cattery Point 

formation, are similar to conducting elements that occur in various groups 

of both living and fossil plants. Tho annularly thickened fragments 

(Plate XV, Fig* 6 and 8), for example, show striking similarity in size 

and structure of their walls to the wider tubes which lang (1937) obser­

ved in he-.jq froth •- Hue r; s end o-arisen las a * Lang prefers to regard Uguto- 

thallup as a land plant “of peculiar typo", it bore resistant scores, 

and the annular tubo-like elements were possibly additional adaptation 

to a terrestrial or semi-terrestrial habitat, such as nay have existed 

on the emergent portions of a delta. The presence of this fragment 

suggests the existence oi‘ members of tho iiematophy tales if not more pre­

cisely Kecntothallur. in trie portion of the kiddle Devonian fieri repre­

sented by the battery Feint assemblage. Conceivably, other plants in
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tho Middle Devonian my have borne annularly thickened conductive 

elements tint are indistinguishable in the isolated condi si on from those 

of Ite~ latotb-xllua (Aster0x7Ion mckiei (Kidston and Ling 1920) may be an 

examplej although hero spiral construction of tho thickenings is the more 

usual condition), but this view is reserved until substantiated by other 

evidence.

Fragments with scilarifonn pattern which are present in the 

Battery Point assemblage (Plate XV, Fig* 9) resemble the scalarifora 

tracheids in tho metaxylem of various pteridophyte plants and are partic­

ularly common in the lycopsida. Ho particular plant his been found to 

compare especially closely in its tracheazy structure with these fragments* 

It should be pointed out that the scalarifoxm structure is believed 

to bo -a more advanced typo phylogonctically than the annular or spiral one* 

Other scalarifoiLi elements, discovered in the iolvillo island 

sample, resemble the small elements in tho "septate metaxylem" described 

by Fry (1954) for the lycopcd Faurod^ndrcn* and found in a restricted 

number of other fossil species, all lycopsid, in the taroontfercus. To 

the writer’s knowleuge, this is the first Devonian record of this feature. 

These comparisons are convincing evidence of the derivation of these 

Melville Island fragments from the lycopsida, and perhaps, as Fry (1954) 

indicate* for raurpdenorrr. fro i herbaceous numbers of the group*

The presence of bordered rlts (Plate IV, Fig. lc) in tho Middle 

Devonian Battery Point .assemblage is of greater significance, because it 

is a feature long associated vita t e most advanced stage of tracheid 

construction, which roaches its beet development in tho conifers of the 

late Falaeoaoic. aven though it io regarded as advanced, this feature
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his peen recognized in several apparently unrelated plant groups in the 

Middle and Upper Devonian (palaeoait.zs Miller! (Kinston and Lang 1923), 

Anourophyton (Krausel and Mey land 1923), 2enocladia (irnold 1952) and 

Callizyon (Arnold 1930)), so that its phyletic implications in this 

period are difficult to assess. The report by Hsu (1946) of bordered pits 

in Taeniocrada cf. T. dubia gives even more scope to the possible illation- 

ships of the pits encountered in the Battery Point assemblage. From the 

few fragments in the latter assemblage it is not evident whether the pits 

wore uniseriate or multiseriate.

Pits of another typo discovered in the Melville island coal 

(Plate XV, Fig. 7) arc similar to pits that Krausel and Weyland (1923) 

record from Hogtimella hostir.er.aiG cf Middle Devonian age. The likeness 

is not exact, since th© latter fragments arc smaller, according to the 

illustration of Krausel and Weyland, but in other respects (oval shape, 

tho tilted angle of the axes of the pits and the relatively largo area of 

unpitted surface on both fragments) the similarity is marked. Krausel 

and Uoylnnd assign to their specimen a psilopsid affinity, but allocation 

of tho Melville island specimens to this group must be more cautious since 

there -arc no other well-established records of pailophytes in the Upper 

Devonian.

The axis found in the Melville Island aBoemblige, which possesses 

node-like intervals (Plate XV, rig. 2), suggests sphenopsoid construction. 

Moro specific relationships cannot be suggested at present. Ihe other 

fragment from the same assemblage (Plate XV, Fig. 3) shows no nodc-like 

construction, and possesses few features that are hero regarded as

diagnostic for assignment of affinity.



174

The association of smooth, epparontly a lobe s. ores with the 

net-likc strands shown in Plata fV3 Fig. 1 in not ccayarabls with any 

record in the literature. Ling (1937, pe 273) records laevigata scores 

of similar siso (30 •" 35^ which occur wit's fragments of fine tubers 

but the tubes arc suggested an being related to scan fora ox g&aojo- 

i&allas (jjbid. p. 27/)., so that they are evidently of different structure 

from those of the Melville Island coal.

Since the botanical relationships of the ret’lining group of plant 

inicrofoEsils, the hystrichosr-haerids, uro not clear, those fossils are

not discussed at thio tiiao.



I

L/jhlkTXCluh ILLCAIj GZCjjiixJiuiJ-i hi' i-txt-rh O^Li-iid

Demonstration and assessment of trio occurrence of spores, 

IV^tricIiosphaorids and certain other aierofoscils in the five formations 

examined, and evaluation of their botanical relations, 1ms provided a 

basis fox* interpretation of their value for stmtigrupiiic purposes. Kie 

cstablishtient of clearly circumscribed tamonomic units is of primary im­

portance as a baseline for any stratigraphic interpretations and tills 

lias been done for the plant microfossils of five sedimentary formations, 

not previously exaiiinca intensively, The appropriateness of their appli­

cation to geological problem must bo evident, and tills is ths case for 

the strata investigated here (p, 8 )• The Melville Islam and Sextant 

formations apparently contain no fossils x/hich could act as horizon 

nma-CTo or ago iiiaxcauors, u^u-.. one c^—cu^><zao.i of tiio ■—xerox os . ams .lore 

ciCwGiabv<-io ^ilso, am meagre 4OLwjl cu..co»iuo ox u..s ^Mi'e/y »o«miG _<......— 

ation and the iCidSm ciuivoleat are supplemented here by numerous mom 

forms. The bnondaga formation is now shown to have, in addition to its 

fauna, an extensive population of plant microfossils, and certain of these 

(appendix Ij are similar to examples found in ram-marine sediments.

halation of strata other than coal using plant microfossilG las 

boon less precise thmi with Wiicrofaunas (hoods l>>5j» dou, with ths ie...ea- 

stratton that Cmrmlian sediments of diffei-c.it intxdcos yield spores m— 

other plant mLcrcdsseils, research has a basis for active extension of 

planned word toiuad ths ^stahli^I—mit of index asss- 1-gao for strata
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other than cod* Further investigation will reveal whether acsc-sblugus 

of species rather than single species rail boat provide coral units for 

those strata.* Lvidence based on populations of similar size and scope 

of forms from Carboniferous cools suggests that tho forcer cay bo true# 

On the other hand, there are sone species in the assamblagcs here invest­

igated., that were encountered in one furcation only., and have not been 

reported in other Devonian assemblages in the literature (Pe^igtrisppy- 

ites £22* , j^iispozv: s.jda3 Volasj grates sun.) These in tine cay prove 

to be zonal guide fossils#

As an additional aspect of zonation using plant microfossils, the 

establishment of ranges of fora features (rather than genera or species) 

is suggested# Certain fora features of spores (i.o. radial striations, 

grapnel-like appendages, agea, and perisporium) are prominent components 

in the assemblages revealed here, and tris occurrence contracts with their 

rarity among tho Louer Carboniferous sporac disperene and their complete 

absence among those of tipper Carboniferous.

Haumova (1953) has demonstrated that these same fora features are 

ciaraotexistio for the middle and Upper Devonian of tho hoccov Busin and 

that they are applicable to distinguishing zones within tho Devonian of 

tint area# now, close agreement as to the occurrence of those features 

in Canadian deposits establishes a basis for similar work on tills 

continent.

Certain conclusions ussy bo derived on the basis of comparisons of 

spore form, regarding the age of the demtant formation. The fextant lias 

provided assemblages of spores -which vary from horizon to horizon in tbs 

vertical cense, but which nonetheless possess certain elements of form
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(^i ^^ perisporium) that rescale those of Xlidtlo Devonian strata 

investigated here- and elsewhere* Diace it compares in occurrence and 

magnitude of certain fom features of its spores with both tiw Battery 

Point assemblage and .middle Devxiian asse iblagos from the Moscow Basin 

(Itouaova (1953)$ a surges bion is not unreasonable that its age is somewhat 

younger than previously thought (lower Middle Devonian rather than Upper 

Lower Devonian)* This conclusion is strengthened by correlation of the 

diameter range within the genus icctusotrllotos (p*^ ) with that given by 

Eauaova (1953) for Liddle Devonian fems, ana by contrast between the 

complexity of features in tho Sextant with the simplicity of features of 

Lower Devonian spores reported by Naumova (1953) and Thomson (1952)*

Additional research my substantiate this conclusion, and at tbs some 

time more fully demonstrate a means of nulling intercontinental correlations 

witiiin certain non-marine sediments*

Assessment of ago of microfloras on tlie basis of trends in spore fora 

(rather than genera or species) has been suggested, by Jadforth and .drogor 

(1956) and applied to the age determination of certain unknown assemblages 

(c,g, the intrepid Bay formation) by the writer, (unpublished work), and 

tho present investigation has provided further application for this pro­

posal.

The usefulness of hystrictosphaerids as tools for suction dopers on 

tlie derivation of basic information concerning their presence a.id distrib­

ution, and this investigation lias provided such information for tliveu 

sedimentary strata. This makes available data tluit will be collateral to 

other data from investigations of these fossils that are currently in pro­

gress (Loeblich, A. R, Jr, 1957 $ pp. 2JXML),



In addition, this investigation dauonsbratos that where both scores 

and iiystxdchosphuorlds occur, cd in the Jittery Point ana Onondag© form­

ations and the Perddx equivalent, future investigations can apply thorn 

simultaneously since tho same methods servo for extraction of both# Their 

simultaneous utilisation for Donation purposes may have particular signi­

ficance as on aid in tlio extension of- biostratigrapiiic sones across facies 

boundaries between marine and non-marine strata# Spores have boon useful 

in tliis respect (hoods 1955), and the spores in tho assemblages presently 

under consideration allow promise of being useful in this nay (Appendix 1), 

but to the author’s isioulcdge spores and hystrichospbaerids have not been 

used in conjunction toward this end#

The microfossils derived here also supply certain information concern­

ing the environments of sedimentation of ths strata from wiiich they were 

derived. For four of the assemblages, the microfossil data confirms 

conclusions (pp-11-16) derived from other sources. The lottery joint and 

Sextant formations, believed to bo continental in origin, possess few or 

no examples of marine isicrofoosila (Ixpctrictospliaorida) but possess an 

abundance of spores# Tho Onondaga and iosurix on the other hand possess 

abundant jystrichospbncrids and a lower content of spores, ulich agrees 

with interpretation of their origin as imriue.

For the Lclvlllo Island formation spores, in the absence of lyotr!- 

chospiwriac,'the major basis for interpretation of the environment in which 

the coal was deposited, i#o# in an autochthonous deposit (p# 166) with no 

evidence of marine conditions.



SUMMARY AND CGIJCUQSIONS

Methods tbit have been adapted for the extraction of plant 

aicrofossils from five Devonian formations in this country- have revealed 

one hundred and sixteen species of spores, ninety-three of them new. The 

same methods have disclosed forty species of hystrichosphaerids, of which 

thirty-five are now, as well as certain other plant microfossils. These 

discoveries have provided trie first extensive record of plant micro fossils 

from these deposits.

The disclosed spores and hystrichosphaerids have been systematic­

ally described, thereby establishing a basis for their evaluation in both 

botanical and geological terms. Classification of the spores according to 

the scheme of iotonie and Krenp (1954) has provided the first application 

of spores of Devonian age to this system.

Preparatory to further evaluations, the spores, hystrichosphaerids 

and other microfossils of the five formations were examined as assemblages 

and salient characteristics organized. The prominence of triradiate aper­

ture, perisporium and ape a among the spores confirms for Canadian material 

the dominance of these features reported in Devonian rocks of the Russian 

rlatfora. The abundance and variety of hystrichosphaerids in certain of 

tho strata which also contain spores has prompted the suggestion that they 

may be applied in conjunction with the spores toward the solution of bot­

anical and geological problems. The feature's described for other plant 

microfossils, particularly fragments of conductive tissue, have proved to
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be additional points of reference, particularly for evaluation of 

botanical relationships.

Several features of spores have been described for the first 

time, i.e. the marginal structures of ferinetriscoritos, the proximal 

’'veil'1 of Vela sport to s, the radial ornamentation of Radiac, ora, and the 

distinctive association of features possessed by the lietuco tri le tes com­

plex of the Melville island coal. The diversity of these features in the 

accompaniment of others such as trie bifurcate appendages of Arcbaaotri- 

letss, the small megaspores, and the closely appreceed perisporiua, em­

phasise the need for further studies of spore - sporanglal relationchips 

within the Devonian period, and provides new evidence bearing on several 

questions of fundamental botanical interest.

Such a complexity of species and features in the spores indicates 

at least as great a scope of variation in the parent floras of tho Devon­

ian period. Evaluations that have been made of the affinities of the 

spores in this investigation have suggested relationship to rsilopsida, 

Sphenopsida, lycopsida, Filicineae and Fteridosperaae, and what is oven 

more significant, to strong representation and wide scope of complexity 

within all of those groups.

It is indicated, therefore, that the Devonian examples of these 

plant groups must have been the products of a long evolutionary develop­

ment prior to the Devonian, as has been suggested by Leclerq (1954), 

Radforth and McGregor (1956) and others. Several separate lines of plants, 

as represented by the spores encountered here, were quite distinct at 

least as f ir back is the time represented by the lower part of the Middle

Devonian.



The indication of extrejg antiquity of the lycopsida, eviuonced 

by Kry.ehtofovichla African! (Uikitin 1934) and harauvanathia (Lang and 

Cookson 1935), is strengthened by the present evidence of numerous spore 

species for which lycopsid affinity is proposed.

The representation of spore forms in samples from each of the 

formations is fir greater than that of the plant megafossils fro.;, tho 

same formations, which demonstrates that these microfossils may provide 

abundant records of plants in localities where they aro not preserved as 

megifosails.

Illustration of fluctuating patterns of occurrence of dominant 

genera and species of spores within section A of the bontant form ition has 

demonstrated satisfactorily the range of variation that may occur in the 

Devonian microfoscil population at one locality, within even .a relatively 

short interval of tine, such as is represented by this section.

Evaluations of certain ecological and phylogenetic relationships 

of tho microfossils, that wore made in conjunction with assessment of tie 

components of tho flora, illustrate tho applicability of these fossils to 

several areas that would not be easily interpreted from nogafosoil records.

The appropriateness of the application of tho plant microfossils 

of the five formations to stratigraphic problems has been indicated and 

proposals have suggested that the plant luicrofossils may bo applicable to

zonation, using both species and trends of form features.
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APPENDIX I

Distribution of Species of Sporeo

Leiotriletes simple:: Noun.

L. e^i^uus sp* nov.

L. usitatus sp. nov.

L. dissimilia sp. nov.

L. co^fcrtus op. nov.

L. mr.'inalis op. nov.

L. incisions op, nov.

L. Mcrodeltoidus sp. nov.

Calatnospora rotunda op. nov.

£• dura op. nov.

£. frenums sp. nov.

C. netusa op. nov.

C. plicate, (.••’alts) coub. nov.

C. ^crplcxa sp. nov.

£• contacta sp. nov, 

C. urabrata sp. nov.

M
el

vi
lle

 Is
. Hr

x
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C. contu:?ionis so. nov.•M a^MVW*.^**^*-***.** -

C. ^S^i^^^^^Hi^^ Op. MOV*

C. sp. A

Punctati-snoritcs nitiduo sp. nov.

P. scabratus sp. nov.

P. putaminis sp. nov.

Granulati~sporiies minutissinus (Kaum) comb. nov.

Curcio zranioporites mediocris sp. nov.

C. cono1suo so. nov
** ■■—■!— ■■■■ !■■!■ I M *

C. a^plus sp. nov

Perinetrisporitea parvus sp. nov

P. sundus op. nov. sp. nov

Plani-sporives aaninus sp. nov

P. dilucidus sp. nov

LonhotrjAetes dentio sp. nov

L. y^Hus sp. nov
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el

vi
lle

 Is

x

X

X

X

X

X

x

x

X

X
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Apiculatisporis tenor!a op. nov.

A* slogans sp. nov.

Apiculatisporis obtusus go. nov.

(?) A. sp. A, 

(?) A. op. D. 

(?) A. op. C.

Anapiculatiocoritcs bi^vispinosus sp. nov.

Acanti.otrilotcs soinollosuo Haun.

A* inconfcrtus op. nov.

A* nobvotuB sp. nov.

(?) A. sp. A.

Raistriciia aifficilio sp. nov.

Convcrrucooioporiteo ocnilovio sp. nov.

Vorrucosi-spritcs vaviabilis op. nov.

Archagot^lctes dclcctabilio sp. nov.

k’
cl
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lle

 Is
. fa

x

X
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X
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. fa

Convolubiscora diasidlj-s sp. nov.

CM tessellata Moff. et al.

Co rugulata sp. nov.

Cristatisporites irageditus sp. nov. 

£. opeciosus sp. nov.

Dictyotriletes rainutus sp. nov.

£• insoles sp* nov.

D. sp. A.

Rgticula^^ ovoides sp. nov.

R. sub^ranifcr sp. nov.

R. sp. A.

R. sp. D.

Radiospora rotata sp. nov.

R. annulate, sp. nov.

S» ^21S £$£22 laevi ‘ata sp. nov.

R. nranla forna r;rannlata sp. nov.

— • obscura sp. nov.
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2* robusta sp. nov.

R. guaesita sp. nov.

Rotusotrilctes simplex Dam.

5* gediocris sp. nov.

R. l£}is aP* nov.

Retusotriletes cf . R. verruculatus Pawn.

U‘ tenuis sp. nov.

£• laevi^atus sp. nov.

£• 21£2ii22. sp. nov.

R. aagnus sp. nov.

— • °matus sp. nov.

R. solidus sp. nov.

R. arcuatus sp, nov.

R. ms 'nificuB sp. nov.

— • ondo£or..iis sp. nov.

R. vulgaris sp. nov.

R. pallidus sp. nov.

R. Brandis sp. nov.

R. sp. A
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Lycospora scabrata sp. nov. X

Anulati^snorites anulatus (Loose) Pot. & Kr. X

A. iiaporfcctus sp. nov. X X

A* -yanulatus sp. nov. 2 ”

Donso-soorites verrucatua sp. nov. T ^

D. crassus sp. nov. X

D. inacquus sp. nov. X

Velaoporitcs densus sp. nov. X

V. tenuis sp. nov. V

V. punetatus Gp. nov. X

Cirr^triraaitcs sRondons Baine & Henn. X

£. decorus sp. nov. X

C. iaicrodocorus sp. nov. X

£• inusitatvs sp. nov. X

£• ne^asonalis sp. nov. X

Caraarozonotriletos fulgens sp. nov. X
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Archaeogonotrilctos ninor sp. nov.

A. dcltpidps sn. nov.

A. conta^ionia sp. nov.

A. arenor-u-osus sp. nov.

A* crassue sp. nov.

A. papillatus sp. nov.

A. subru^ulatus up. nov.

£. sp. A

(?) Lacvi-sato-spor!bes sp. A.

Endosporites insolitus sp. nov.

Grandispora soinosa Hoff, et al.

G. crcnulatn sp. nov.

Aranosisooritos subtil!a sp. nov.

A. sp.

Tuberculati-snorites subw anillarius sp

Trilctcs sp. A.

T. sp. B.

Circuits norites iclvillenais sp. nov.

x

X

X

nov. x

X

X

x



Distribution of Secies of Hystrichosphaferida
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x-iicrhystridiun pcnicillatun sp. nov.

H* SX* X* stellatwi Defl.

M. raicroattonuatua sp. nov.

Veryhachiun triguetruu sp. nov.

X* asyixactriowa sp. nov.

X* quadranguiatuu sp. nov.

V. flaccidun sp. nov.

X* tenoris sp. nov.

X* attenuatwa sp. nov.

V. SX* X* crucistellatwa Deunff

Hystrichoaphaoridiwa truncatun sp. nov. x

H. articulum sp. nov. x

H* acanthosjoinoaua sp. nov. x

11* disoertuu sp. nov. x

H. robustutt sp. nov. x

H. varium sp. nov. x

U* SX* X* interacdiwa Lia. x

H. apyondiculatuni sp. nov. x
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H. P"^10^^"- SP» nov.

H. problerjaticun 30. nov.

Pterosper. ionsis concentricus sp. nov.

P. ^SZHS, sp* nov.

P. £3uatorius sp. nov.

(?) P* sp*

Cpriatiosphacra vela sp. nov.

£. stellata sp. nov.

0. obscura sp. nov.

C. sp. A.

Saccosphaera uerib panacea ^ch. et sp. nov.

Lclosphaora dnuta

L. Maculosa

Loiosphaera inaercrcncu^ sp. nov.

L. Jllcata

L. ^eEssicua

L* on-.pressa

L. deasa

2:

X

x

x

X

i c
lv

ill
e I

s. f
in
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L. ££’ 21* 22^£ Sis.

Leiofusa Lc.-:c.culata sp. nov.

L. navicula Eis.
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Jlu.Td I

. ajni£ic*^loiis o£ all plates ApOO unless otlexvlsc stated.

Asimova.

Qnoii-xjc xOivaation•

Lciofa^^ 3?» i-ov»

Battery Point itoxoation. Aolotope. 

.jjX’jujjJ.cuvr uoxcaGUs t^ 'a ....* .'* 

Cosdoant i'aa - .tiea. I-olofea.

i'clvillo lolanu formation. iolotypa.

Belville Island formation. Kolobypo* 

leiotx\y^ a., italic sj, nov. 

lolvills Island illation. Uolot. pa

^nondaja formation. aol^ty. □

• -e»« 

lolvillo Island j?onx.tion. Lolot/.-e. 

ta.rein-joa. xxxcvuisa 8p. nov• *

pQxtaiit ifoi^aitiaii. Holotype.

Ck^-x^ra dura sp. nov.

Dat bexy x oint i’omation • Uolot.. • c • 

tvis sp. nov.

OiMJiuac® forciabxcn. a IL >d. pc.

WVMMMM«WMa^BMM* • —«—J^t.^.. a - 
J ic.u. foi-.a/Gian. olot .
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i.-i-J 1^ cont. Lnusd

ijux'c 11 ► <141 • ;?u, s.;;. 44;-4 (lilc^) Cv.b. ixov»

. J v ... _ OX^Xv . - - . . . .

16• ^^P^z^ £2s£i£xsiS£ 4s* nov.

u>SKu£-Hv ixOlOt^iC •

IV • 45.^ JG .3^. ap. -x.

Sextant aoi^4:‘--;. i.oloty.ic*

Sc-CuC-iit X0x^u.-/*cx*>n* i.j4ou^*_^^<

!$• £J^4s££££& o^ -. -ftt^ ap» nov.

I)-ttorv l oint £or£iati.on« Iblob* □.



PLATE X
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Fijuro 1. i2aS£j$xiisi^ .laLinH c.-. nov*

Lolvillc X:?l nd fetation. Holotype*

Punctati-nxjritos seabri.ts.s nov. «M*IMM4MaHHMMM*M0M**aMVMW»«WWMka* **MM*Me^*MM*M^»* ~

Helvillo Island. foiauation. Holotype.

3* £3iS!£££^ ^A^lrLs op. run.

Holville Island foliation. Holotypo.

4. G^ml^i-9 o..'it n ijdinitissiraas (Hnxuova) coil), nov.

Sextant fennation.

5. Pp'iiaotrlspouLt^ aarvus gon. et. sp. nov. 

Soxt nt fora?. on.

$• i&22£3£i51^ CGncicps sp. nov. 

Battery Point foraa -jn. tiolotM^o.

?• ipfclosraaia oritos £u2i^2 cp. nov* 

^•Ivillo loli'al formation. Holotype.

3. Syelcy rvanispe.vitcs radiacriu sp. nov.

BSutory PO.L *v x01—i—>ui'Jil» . .si. b , .j»

9. alii^li__LLil^ _££11 □-!'•• ct op. nov. 

Sextant for^a.tien. Holotype.

10. rerit-^tris oritos j^aSSiS S®1*’ ^ ®P» O°*« 

Sextant &n-.. lion. aratyi-e.

11. i/lujl—j ex .•.'.-<3 t--l.i^aiais sp. nov* 

Ziolville itioxi. .ole. pQ*

12. Plaal;;^!!^

Hclvillc Island for.---m. Helot rc.

13. Pciwaotris, orltos nsggua ©wi* co s.. nov. 

Sextant Joix u. . -'loo pc.
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i-L.iTJ IX j continued

Figure 14* J cxi-ij-Gziu ^iiuJu -.i-^-S ger*, ch so. nov, 

Lo^tont L‘oration *

15. 1'CrXkruGZ*OO; OrXuOS gCxl* Ou o -. nov*

Losctmio xomatiun. letmcLS.

nov.
OQrirbcLI 1 u X O3?ixLJ. uXUxl #

^* i^photrilotos jg^iun Gp.

Batt.xoint fo^nation.

nov.

Holotypo.

IS, ilikiii^Li^^^ elevens sp. nov.

i^lvillc lalOiii foration, lolotypa,

19. (•) Ar4v>^tic-:ori..t <•■. B.

B-ttury Point £onx/iion.

20, (?) ^L* ^»

OnonJaja foxxntxua.

21, (?) A»/icixMiiuijX;io sp. Zu

Ononi'.ja foraotioii,

22* x£j£ixcii^^ ostusuj j_ . nov.

Sextant £ oma oxen, I Lui a Lv- pe.

23. jk&ziisuLi^^^ toner Lu op, nov.
O.-UHoUJO XOl--~-uOO-;* i.ol'J v,. ^/C,

24. /orOjMcul^iui^ too brevispinouus op, nov, 

Datt-ry Point x^Liation, ilulotvpe.

25. -i£Lii£i&ajs^^ &EB£§^-„-Li2. •£• >»▼•

Jottor/ Point £oi"ix‘.jxoii.
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Battciy Point fOxv^tion.

27* <?) s^* “•

Scit'ocxy xJoxnt i oi'a—> uioxi.

£1. Op* iiOY.

Cnonclnjii £oiixxtxon» uoZotwo.

29. -5c.jibhjtv.'Lz..co5 robusuus sj» nov.

J^otcat for.^/L-ioa. ifolotzDc.



VXw^i ij XI
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3. i2ii^^£!£i^2ii^^ uov*
Battery Point formation.,' i^loty.^ Hatai ^urfacc.

A. Convcpxvcoaiaepaitos so-rtlcvis e nov. 
* »- fc»».,^.^#<.i» «#.^-<r .^t.^., ^.«..«c..- *■■-; ^.^-^g.^ <■— «->»<>-*, ^.—»—. —

£ Ioj-O u’v* i • C j 1^*^*^~ —^1 ^2- 2liX*.X <XC\J o

5* ^rct^oudlotos delectabilis £?• -^v,

Melville Island foroation. Appon-l^e..

6* iiiu^liSJlji^—Lii^ nov.
lllvilio Island I’onaaLion. Appendage,

7. Arclneotriletcc deleotabllio sp« nov#

IklArlllc IClXd ex^ 12>). z? ., .. .../. ...

w# < • iwv

Zllvillc Island Joroition# nolo type# 1250,

9# Coavoluuioipoixi dic^Liii^ s. » nov.

B-Xusxy loint fuiuaeioa# Uolotppc.

10. Convolutisporc, ^osellcL: d^X-jlsi/jr, OtapLin and Malloy .

-erdri:: c..divalent# Tetrad.

11. Cpnvalutispo.^ ee^ulats a; . nov.

Melville lull: J. fonxition.

12. Convolnbi^^ee nreiL .ye sp. *iov.

^elvillc lelxxl forixxiioii. ilolotui-#
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13. ii^kis^i2=i^ jj^^i^-fc'J So. nov. 

Battcxy i-ji.it iom.Aion. Holotype.

14. £aj^;i£££i^ £&£&££££ ^a nov.
kii^Ciinlu ^OVi.j»v.'.0Uf XQtj^aCi.

15. is£i2i£ii^ Pj-g^1^^. s>. nov.

SojEt-ant ioi'-axion. Lolotypo.

■'■^, jlpv?/;?'2-ii?-s^ 11lL^^12i s •. iiov*
-jCCCGS-lu ^OZv.Gl'uX'jjX. i*jloG/p0«

17. (?) SIoGI/OmVI^ SO. A.

Oaoncr^o foruatiun.

13. l^li&&-!^^ s£« ^’
licijujiy I'OlCtj xOXl^'blOll.

^* i&£j&£a££^^ “P* ^*
Sextejib foitjaiion.

**$• ^^^^■---'•'“•*P' P- - Ah P^P -A~ A iA?*'. ^.'f HO’/.

Saxtant faiAation. Holotype.

>el. ^icizyooi^ilQ'tot■ ineoUoua op. nov.

Sextant £oroi io;i. Holotype.

^^• -PviciJ. A>;/C?itOu iilAzkJix ^- • -■:j'^ 

Sextant formation, hblot^pe.



PLATE XXI
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Battexy Point formation# Holot;
.2# iiii^£:,?-;'' Z JCli, Ou 3p» iiOV*

Sextant fo^iatlm

^.y^w-f^TX. •;, ».»i»r >M>.»»*-» k»’<

Sextant formation# Folded □pociaon> sh wing portion

LicvJ^ctc clatal side.

4* votcea gen. Ct e_ , mv.

Sextant foliation. Totj^ui.

5. ^iiLL-LL,. LLicl^u Gcn- et Dy. nov.

Sextant foliation. Holotype#

6# ^LLLag-ora am..lata gon. ot By. nov.

.extant xor.-iavio.-.. Laterally coeaa^ao^d <xcL ...

/ • .a. —. J—mmS^L ■'■’ ■'• — ■'“■•• i* Sp# - f . . .

;' x ■ ■ -^ xt 1‘or. ’— t la i. ' klo typo #

3# capita forma laevigata gen., op#r..#i# ..#^ a ,.»..->ri » j«-» .'i.ri.^#....i» «m^mmw»«.^.^M<^.m ~

i aa:.”..t xor^ixtion# 7chive.

9* y-ALe;c>v~ a i . - a. njudxxta gan#> sp# ot f# nov#

ti.-. '... ‘.l- xoj?.--.«z.-on# uoloG_.po»

~»0# -.-e.—c < .yL-Ac j gen# Cu CJy. nov.

jl.t'c-iv -oL.it fox^aiti^a. i'eloty^o.

11 • S&S2MS& L--:* c~ L • -- -.

OnonLxy. fonxibion# IHob.-.-c#

•i>—# ^__. ot sp# ..

x-.tCw-Li,' -OXilu x^x*..^.-- — -•-* aO—>v , _o.
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7ir;avo 13. iotasob ‘ll-. tea siulx: I^.v^cvu. ' •' mm^Xtm^.-•»»«-<» ■Ck9M>^<«(«iCMr. *WMMMMMMM<NB«NB*
L BKbXilt £c.iAX/i>lQH.

igtugotrilobos ckido:: Hannava.

Scxt'int fom.-tion. iysclnoa in coni-lxtcxd c-nn’ccjisn.

Hotusotrxlytoo nov.
»■ wmn^ «****»^m>*«m4 .^_*«*«-*w Mu<..^-»^-«»f.aj.-> ”

Battery Poant foi' -. uxon. noloiv po.

sp. 2iov.

Battery point formation. Holotype.

17 • £&£1£21£^^ cft 2. Vgrpucvlativ; Hauxova.

cexbant fovation.

-ybyetrilou^ tenxis sy. nov.

i-cxctimo xoruiA'Gxoii. HoloGpy*'*

19. ^tixoti’il^tcs npyjs sp. nov.

Sentant fox^xiticn. Holotype:

20. ^bxotailAcy sp. nov.

Jesebant formation. Holo typo.

21. ixstusotrilctos y,tas nov.

U>w« JC - -lit i OX - £A uX 311 ©

■• - r^-r. a -* ♦J'»-.--r'-»—^f.r^-* -

JwiCG—it f0XYL;tX0-l.

arcuxtus sp. nov.

»3C'Xu-—it XoXu*-*uX-*-l. 140X00^ po.

-.otv.sptruUto jfixUs op. nov.

I3X/A.UA..XU fon.*-*uxen. Holos* ^^.

/^tucpt?2lotos s. . nov.

uxix.xt foi’-iation. Iiolot„\o.

26. £22^2. u> nov>



PLATii XV
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.-Lm v

Figure 1, ^Gyt^hx,: s lljiilllJi sp, nov.

illville Island, foxvaabian* Holot/yc.

lolvilac Island fuiijauion, i^x^Vi^# laterally coapraseod, 

3. l^tusotrilctos nificus sp, nov.

nolvillo Island forx.tion. Tetrad.

• •atusstrllstas cndofoxads s; • nov.

^clvillc Island formation. Holotype.

5. - atusotriletas j^aofoi^ls sy. nov.

HelviUc Island formation. ^eri-lutei'ally conpross^d.

6. letusotrilabcs vulduris nov.

dclvillo Island for lotion. Holotype,

rotusoti-rirevs pamr-is sp* nov. ' «*»-,^rr.,l.i«<.-T ^.;rx^tuj-<^ti»^ A* <>m».^ wa #»rfc-x *
Lelvillo Island forjuoion. Distal surface.

^* iix^ii2^yii2£ L£^^ a- ♦ nov»

Z&lvillc Island Tarnation. Holotype.

>• ^teotr.;Lot js pallid-no sp. nov.

Ihlvillc iLi-.aad for.iation. Holotype.

10. r£buGotyilat~G ;alildn sp. nov.

I jlvillG Island formtiua, Latcr?*Hy ccnprsSL-d.

Ii£222i2£^ scabrata sp. nov.

Doatant i'eroatiun. Holotype.

12# anil:/ci-sj.ox'itas anulatus (Loose; rotoni- and Kfmp»

Sextant foruution.
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■••' .'i ’ili/'J 13. ^^isiiiXliU2i^»iii ■-< ■ -'.. '• HOT/.

li/.Gudy Point i*oiC3atxon. Holotype.

Battery Point formation. Holotype.

iaL£iBZii2^iLxii '^^•^^ e?« nov.

Bat busy Point forixation. KolJtypo.

•■^ *-«»«-CV^* «.jC-K-^&>U.K*—M-~^«^_f^*^*^Z_» <-^*M >^^*«^*«*K*MC^M -

Bat cry Point fomxtion* Speciuon :;ith n£>cjnontcd,: annulus.



PLATS V
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Fl Til*© 1* litL2iZX»Xlil-olx hUxxlx ©P* n - /*

Lxlvillc _xXx i. loi-x lion. udolypo.

* ^t^-M»«fc-*-'fc» **»ai ra<-^>o~.iA «MMnM*MMMMM0M

1 3^Xvx2—Lc ASl' J-ir-- 2. Ox jJx& uXGH« ; & w Xo ^j ^>2 <

* . -     .—•.--r- ^ , fMM--> *;., WO—8 —» *

Molvillo Island fox.-xlon. rai-aty^. Laterally conx-c sou.

0 rOlli " laXS • now.
• «MkWMMBMMM* ^s—^SS«—-^ ^MM»M*x -^—-• *

Melville xoland X'aivx^tioru uolooyp©

* CH. S~* ■■- — - «»—. .V tWMK^U > »<A4 .a.JXl

Helville lsL-ii^ xo^.-iticn. Sc^-laloi'ally cc/i.....;...?!

Eolviilu lul:.::u loKV.tion* H©lou. <

ilolvilio Islx^l foliation* Paraty,,©. Latj^l^y c: V-----1

Jcxu.xu lor. ...t-ion.

Jatucry .oxrb fyrx-tion. iljl^.-c.

• nov*

zJa'Q’wXy i-lXiu xOX’iXitXQ*!* ^aJx^^^ ^ w-*

I r
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Figure 12, CiKvlanaitjG ^P?^ sp. nov.

Battery _oint fonaaeion. Laterally compressed*

13* £iS2ii^^=Hi i^u^tatuc sp. nov*

Battexy Point formation. Holotype*

^« ^irx^tx^aditoa Xim^at^»tu.o sp* nov*

Buttery Point formation* Faratypc. Laterally compressed.

15. £3=EE£J*S^^ me^^sor^is sp* nov.

Sextant formation* Holotype *



PLATE VI
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PLATE VII

Figure 1. C^aroj^sj^^^^ iiL^i SP* nov» 
Batboxy loint formation. Holotype. 

2* ;ii£iJi2££i'il£ii£^ zaLnov s_ 0 nov* 

Battery i'oint fonaatioii. Holotype, 

3* ; jyiV'^Q'.^aOTv'l^M minor c?« nov» 

B-attex^ Point xo~matxon. xctxva..

4. Archacosoaotrilotcs dgEoidoo sp. nov. 

Sextant formation. Holotype.

5# ire 1 map aoT xotrile bo:; coata -rjih; s. . nov. 

Sextant fonaaticn. Holotype

6. 2l21s3£222^ ax^noxu/osuo so. nov.

Sexb.nt forziabion. Laevlyato booy partially cry-orca.

7* J£21£2x2£2£^^ paynoru-^sus sp. nov. 

Sextant formation. Holotype. ^roxLxJ. curlaco.

0. Ai^haoozonot^^ arcnoru^^us sp. nov. 

Sextant formation. Holotype, ilarjin in focu^.

9. Aroliav,osxiobi\Llt^-s crasjps sp. nov. * ■.«■ «*..» jMrtt^.a*<l.<^r^~z.w<jt«rrM-* • ■ MHBW*Maaw* “

Battery ioint formation. Holotype.

10. Arcbaeozcao cyilo coo o^i=Lili °i-* 113v« 

Battery Point forraxtivn. Paratypej purisporiaa almost 

completely '.orn away,

ii* Ariilaescjxfcrjiu tos LP^i^j^tua cp. nov. 

Sexbnat formation. Holotype.
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‘caacoE.oiWG.

oloty?;

A
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?oxC^Li:-x —Lv;:.’.. ;4» .u.?^;^ l^csJi-o vis.-.Jis*

Jolvillo islcud Zu^—.b-v.i.

M*»«b - - - - — — - . vMa*M*MBw««*«aaA*H* —

Jclvillu i'oxt.-v’jioa*



PLATS VIXI
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i LX. IX

Figure 1, .avaorJ-uKoioX^ sp.^ aov, 

*-* .^_r-^_^,^-^,-^.^j—*-,:-;^——i—^—> -

xclville island xor^bion. X2£0.

-jolvillc island foxir-ition. I-ulo^ o* 13.09.

^* 3^iz£&iklii^^ saX-'.; Alj-Lyi ..s sp* nov.

Helvilla Island Xoon^ijn. Tab si-el . o as -OR; as vi

^Ivlllo IjIU.i- foicntiQa* ‘xy,;ic. 1 apposrarisc; of tj^erclss. 

rolot;/. s.

6. Portion ox p^codinj, .~10u9*

x-olvillc Island iora /tiaa. Holotypo, XlvJ.

8# Saos speaiiaan as ..reced—:j, -'<t^. ■ •- •-....-.■.1 ../

raintly visible,

7, Gontral ho i/ Ox Stabcroulvbjb^jj^^^ er. ^ov.



rLATiS IX



Vijaso 1# '^^^i^i^i^t^, -^^tU*1-'^ jcn» ©t sp. m v»

•.elvlils Inland fonxition. Kolotypo# fiyo«

SP« nov.

iislvillc felaaa fonaatioa. opoul.an x.lth jjriojoro cloooly 

Cippru-a^u to central body. .Jt>Ja

3. i-oi-bion of Dargin ci' preceding Epocl a^ shelling debafis of 

orncoontation of pevisporiuja.

ilolobypo, aixo..liij details of orn~..-iitaii^n of poriDi/or-iun.

CantaGl body of Circ\r<-Orit i^^l^iiiiS C^-* <^ -.•» iiov.

Hlvillo Ulcr-d foraaiiva*

Bathory eoxiiu doj&iaAJ—on*

?• ^^^ cp. 3.

Battery Iof.it foraiition.

4



PLhTE X
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PLATE XE

Fijarc 1. :ilo:<^jtrdoivu.i pxnioi?.?-c;iun sp. nov, 

OnOUlLLJU i'onmtion, Holu^pO

2, ii^diZ2£^Mii;:i £i* u.i.G'-/h - \ O^A 1.^-1 J^a/l^UVO.

Gnaninju xo-'mtion•

Unonduju foivr/tion. Holotype.

4. Vcxyiia.cirLvu'1 ui^iz uotrivA sp. ^v.

Ononvu.-- ikjraaLioa. Lolo-typo

5. XxiidLiiil^j vyic.uc.uxv .a nov. 

Buttery Point; xoiuxtioa.

6* ii£2jils£L2^^ uZV'.CLbii; up. nov.

G.::^':jn ^omnticn, Holotype* 

xi£d&l£&2s£^^ uyticyj -u sp. aj. < 

OilOnVi—pU xO?.* ...^uiwil. i* ji'J C^y Li

uiioai.uju fox^vion. Holotype, 

y* Voxyhuchiv:-! SgvrrLatiJjCua c ., nov.

Trouicutcd upo;: oJ Lolotypo.

Onolip?. i*Uxu.iu<.Luii. «

*■ «aM^»O<■—■;* •«■»(*■■**• «MM*M*OT*« '^'.■ni*

Buttjiy re:Lrc iurvuitioa. - lov^-«
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I

Ja^ijcxy lO.inb x 0x222. L-ion. ’iulo^.

OxKXi&k ,2 ^-.-si^ion» H^locyio.

•*^-*X. .-^^^..^.^..l *»A--^ 4»«»MrfM*MMMa4"***^lW4* —

Onondoj^ xoivs-t-ioyu II 0X0 <,v~,

16. l^jii^ludldd-LJ^ i4itJidi^_i “i-* ^‘i*

Ij2u‘CJ„’l>r VOX-T'j XOiit^XXO;!*

^* JllJi£12j".4isiiJ£^^ ilJV.

OnxKkv- xui'us’.bxon. HoloV.:c*

^* ix£s2i££2ii£L^ ^» • ^l^*

i'vt\’J?xri C- ’^.lLviILx.i^* laoXou^ vO#

2^* ^Liai£ii2£Jix^Ls “--• no-’«

Oiiondc.ja xfop^ici^n* h^lo'^x-.



PLATE XX
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•'2. V..*3 J-© VOX* - > lr-C.''. C—• v * CL* .ta*MMMM»M«a»<MMaM*M*tMMaM«nM W* — - —X—«ii*^»^'.*a—M^x^m^c^..,.

Onoile.ji x01133tian, Holob. pu•

Por-ivix o-_uivalcnt. IIolo^.o.

?ez-dxi:i c .livclonua itaM.y^

i. Z^^.x^^ sp- - 
Caon&ijc xj?.^?.bijLi.

1 oi'lrix cruivolteni* Holotype. 

££2£&4i&&^^ c:;:cc:;^.c:'5 op. nov.

G-ionC ^c. ^j^ ii-.i. holotypo •

Ononda^c /.^ l: .■...:, rax 1 ■ a, l^L....4'.lj 

9# bGCCOOpxXiUiA^ .• J,JLiOX^Q41^COCJ» J» .1# ju Lz . a A0V«

OnojKia_\- x'oxC—bion. Holot/pc.

31}» k^J ^^Ixlxlixxl.'.'iliiiSi Cp» 

jaonl- .;;2 x oi'-ostion.

Perdrix e iiivalGnt. .olots

12. JuOioopLiora , ^jj_ulLL-.-. ^P* njv*
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PLATE XII
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^Ll'£Z kill

OT'/t •»*•  X «M«. -*-  'V ».>^.»;»^»4«*i  . -'■•3-4 4^*̂  ^<.a«*>3  40^3 *

• . . ,.^.sJai foxoia sp* ot £• • . •
l<iz;ivl /11-

- AOV,; Oj L.XwV—L Jjui’a------CC ■

2^« X^AJ^^xli^ a i > ej^. ziov»

i-pcaijxxi vAth irregular, reduced spints* Distal carfuco^

■juulinc of s^oroo in ■. , . ..... . ^aitions ox oc
bxv’ (broken lines).

Spec-L .on '.:ibh pro^iiu-ih inuorr*  ^iCL sbr ’.at --•

* V^.^_^-—.^». ^^-.A—•_ • T • .---- ..;*  < vCJMMBtfMfaMM*

S£oc.L.u>ii with reduced intorxoxlial strict’er©.

&sis£iL^^ ii2£^£ * ^^«

and l~tc_-.il vlu;.J»

'A^ktv^d'., vAur, pra.x r;A Jacj.



PLATE XIII
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K. .Xv

2t«njwcLW vics o- ^a.iii £ccu$ oZc^lac x. :c„_x- ^

*iU^,fc.»U"i-«-*^> ••-*—-/■ ...^^.^ W %»^w>- .^«-M^»>~*—^—^•-<»-.'»

J^X^t./©

‘it^iov-soc vlo^ _,2axxLuX x< :i.

•-Xju^ •.*;, 0. a^ -.l-x* •■■ —'--■—^ O~. CQi-kuJ£IQl O^C^^ ^OXT^tJuO ^X^u^* .*^k^-^^

6« 0-XX‘G G..’ ^ ^^.J.^.^ ix*^*^; ~-* ^’**

^V- °£ vx£.. ..xi on or» qpa£jai. 4- . >-♦

7# ,. v.^.^j .. ^7^_^ ^.^-^^^^ £2a£^^ aw»

i-jrsjG u£ vx&itLxa oi uao & ooixa. . A>^-e



Cubliiio o£ sjoro muo oi' ^-vl.



PLATE. XXV
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^Lhl’G 2i'y

10



^olvillo Xj±^J ioxf-^lio^.

iAjxt^ib f^n2-vl -n»

A. 1 option oi o-.-or-xiiirj sho.-ii ill P2> 2# 1>-J. 

^•. i'ortion ol‘ sjol^- -su ui.jvra in 11.> 2, SI-J.

-^ # - -J.. bX _ J./-. ,_.-’.._1 ....A ^X^* ^ # J«

7. Portion •„.;..■.-...■:..: s’ ;;.;ii:Sl.» X* .-...--

u# <.iii^Lj g_ ojj z‘i\xn iXiuj Giio-n xn _2._» 1. 4.;0j« 

•7. tcol^c^Jonb. :^0.

.'• >..C*cX'.UCu j..G* .ui^2-'» •

XI# *• ocxLi* ooct ^iiu« *i2x ^

12, Portion .■■: scolecodont shoxai in Fi^» 11 • ...D■« 

» -'o::tvjn oi* saolcoo-l^ib sliova in



^L:^.y XVX

1
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PLAES XVII

Percentages of dominant genera and species (i«c* those 

comprising 2/j or more of their assemblage).

Sextant formation#

PLATO XVIII

Percentages of dominant genera, and species.

Battery Point and holvillo Island foxwbiono.

Percentages of ao-finant genera and species*

Onondaga formation and Pcrdrix ceuivalont.



SPECIES'

SEXTANT FORMATION
SECTION C

GENERA'



PLATE XVXII

BATTERY POINT EM

Leiotriletes exiguus t^
Calaxospora dura B 

Calaxospora tenuis I —|
Caloryspora plicata O 

Cyclogranisporites sediocris I ■■ i
SPECIES- Cyclogranisporites concisus □

Lophotriletes varius D
Anapiculatisporites brevispinosus □

Radiaspora rotata □
Anulati-sporites icperfectus D

Archaeozonotriletes sinor B
Archaeozonotriletes arenorugosus D 

Hystrichosphaerids □

GENERA-

-eiotriletes 
Calasospora 

Jyclogranisparites 
Lophotriletes 

..napi culatisporites
Radiaspora 

Anulati-sporites 
. rchaeozonotrlletet 

yctri cbosphaeridc

MELVILLE ISLAND FM.

SPECIES-

r.etuBotrllocco oagnlflcus 
I.etuBotrllctes endoforols 

Ratusotrllatea vulgaris 
Retusotrlletca pallldus 

Velaaporltea danaua
Valaaporitea punctatua

h

GENERA- Retusotrilctes
Velasporites

10 20 30 40 M %



PLATS XIX

ONONDAGA FM

Leiotriletea incipiena

Micrhyatridiua cf. M. «t«llatun 
Mi crhystridium microattenuatum 

Veryhachiua triquetrum 
Veryhachiua teneria 

Veryhachiua attenuatua 
Veryhachiua quadrangulatum 

Veryhachiua flaccidua 
Hyotrichoaphaeridium artlculum 

Pteroapermopsia parvus 
Leiosphaera ainuta

Leiotriletes 
Other aporea

Kicrhystrldiua
GENERA' Veryhachiua

Hyatrichosphaeridium
Pteroaperoopaia 

Leiosphaera
Other hyatrichoaphaerlda

PERDRIX EQUIV.

Grandispora crenulata

>d crhystridium penicillatus 
SPECIES’ Hjstrichosphaeridium variua

Hyatrichcsphaeridium probleaaticua 
Pterosperxopsia parvus 

Leiosphaera dubia 
Leiosphaera maculosa

Grandispora
Other spores

GENERA1 Micrhystridin*
Hystri chosphaeridiur.

Pterospercopsls 
Leiosphaera

Other hyatrichosphaerido



259

.iv-use a* Ci<.:2ote.2 of w-orco CO#

JJxcc i ii x‘.. l\2. "I; i j i.

rL lTJ X£E

iiaugc oi‘ dixciutur of spores (u).

OirziiL^.j ^x^buLy Point and Uelville Island fox... bions 

cr_’i PerOeix g jiivalcnt#

i





ONONDAGA FM.

DIAMETER (p)

BATTERY POINT FM.

DIAMETER Ql)

m
 31V7

4

PERDRIX EQUIV. MELVILLE ISLAND FM.


