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grouping, 150 miospores were counted for each sample from Goose
Fiord and Escuminac Bay yielding suitable material. The counts for

each sample are given in Text-fig. 9.

TAXONOMY OF THE MIOSPORES AND ACRITARCHS

Method of Classification

In the past three decades, a number of methods for classifying
Palaeozoic miospores and other similar plant microfossils have been
proposed. These have ranged from attempts to group miospores in
relation to higher taxonomic units (Winslow, 1962), which in effect
makes them organ genera and species (Potonié, 1958a), to the completely
artificial classification of Potonié and Kremp (1954, 1955, 1956a,
1956b) and Potonié (1956, 1958b, 1960)., This latter system is based
strictly on the morphological characteristics of the miospores and
therefore the genera and species are form genera and species. No
attempt is made to fit these form taxa into a classification scheme
involving higher natural taxa.

The naming of miospore genera and species has varied
considerably as well. Raistrick (1934), Thomson (1940), and Radforth
and McGregor (195k4), as well as many others, use the system of
designates. Schopf, Wilson, and Bentall (1944) and many others, have
given binomial epithets to miospore species. This latter practice has
become the most commonly used approach in the last few years,

The practice of designating a type species for each new form
genus and a holotype for each new form species has not been followed

consistently in the past. Often, as well, the rules of the International



TeXt—fig. 9.

49

Numerical occurrence of miospore and acritarch species,
species designates and morphological groupings
(underlined) in samples from Goose Fiord and Escuminac
Bay. A dash (-) indicates absence in the sample. An
"X" indicates presence in the sample but not in the

actual count., The incidental occurrence of megaspores -

- and acritarchs during the counting of 150 miospores per

sample is also given.
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Code of Botanical Nomenclature have been followed inconsistently,
causing much confusion in the status of certain taxoncmic entities.
These last two points apply especially to many Russian authors.

In this thesis, the classification of Potonie and Kremp
(1954) and later emendations (Potoni€ and Kremp, 1956; Potonie,

1956; 1958; 1960) will be followed. The order of genera in the
systemics is also after Potonie” and Kremp, 19553 1956. Although
shortcomings in this classification have been pointed out (Dettmann,
1963), it still remains, in the opinion of the author, the most
comprehensive and ordered classification yet applied to miospores
of uncertain botanical affinities.

To allow ccmparison with other taxonomic studies, spore
species will be given binomial epithets, and the rules governing
taxonomy, as set out in the International Code of Botanical
Nomenclature (Lanjouw (ed.), 1956), will be followed. Holotypes will
be designated for each new species proposed and the special provisions
concerning fossil material will be observed (Lanjouw (ed.), 1956,
pp. 55-57).

The author, in accordance with Article 29 of the International
Code of Botanical Nomenclature, does not consider the duplication of
this thesis to constitute effective publication., Confirmation of the
neQ speciles proposed herein, as valid taxa, must await publication in
a recognized journal in accordance with Article 33(2) of the Botanical

Code,



Criteria for New Svecies

To ensure that a reasonable range of variation has been
encompassed, no new species have been proposed unless at least ten
suitable specimens have been found on which to base a description.
Species which could not be placed in existing taxa, but for which
less than ten specimens were found, have been termed species designates,

for example, Calamospora sp.A., Calamospora sp.B., and so on.

Distinguishing features of a new species have been placed in a
diagnosis and secondary features have been put in a subsidiary
heading where the morphological characteristics may be so divided.
Secondary features in a description may also, on occasion, be placed

under the subsidiary heading of 'Other Features'.

Relocation of Specimens

Co-ordinates of holotypes of new species are included in the
description of the species. As well, co-ordinates of specimens
illustrated have been given in the plate legends if a specimen other
than the holotype is used.

Co-ordinates refer to those on the stage of the McMaster
University, Department of Biology Microscope D-18 (a Wild M-20 model
with serial number .3035). A specimen occurring at (996 - 427) can
be found approximately in the centre of the field at 125X power at
stage co-crdinates 99.6 on the horizontal scale and 42.7 on the
verticaliscale. Slides were oriented on the stage with the slide
label at the "western' edge of the stage. The addition of approx-

imately 559 to the horizontal co-ordinate will give the vertical
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traverse line reading on the Leitz Ortholux Microscope (serial

number 567124) in the Department of Biology, McMaster University.

Explanation of Descriptive Terms and Headings

A complete glossary of descriptive terms is given in
Appendix I at the end of the thesis, Where appropriate, reference
will be made to usage of other authors and to publications which may
have some bearing on the definition of a term.

Size ranges and mean sizes for the specimens of each miospore
species are contained under the heading 'Dimensions' in the systematics
section. Where dimensions of miospore species are recorded, the
number of specimens will be given, followed by the size range and
the arithmetic mean of the range in brackets. For example (11 specimens):
38u(48u)63u, indicates that the observed specimens of the species had

a size range of 38w to 63u and a mean diameter of 48u.

SYSTEMATICS
Anteturma SPORITES H. Potonie 1893
Turma TRILETES (Reinsch 1881) Pot. & Kr. 1954
Subturma AZONOTRILETES ZIuber 1935
Infraturma LAEVIGATI (Benn. & Kidst. 1886) Potonie” 1956

Genus LEIOTRILETES (Naumova 1937) Pot. & Kr., 1954

Type species: L. sphaerotriangulus (Loose) Pot. & Kr.

Leiotriletes sp.A.

Plate I, figs. 1, 2.

Description: Amb triangular to roundly triangular. Trilete;
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laesurae extending 2/3 to 3/4 of radius; lips simple but occasionally
folded about the commissure, Wall thin, occasionally folded.
Ornamentation scabrate to faintly grénulose.

Dimensions: (7 specimens): 25u(35u)bln.

Distribution: Ckse Bay Formation, sites 1 and 2.

Rerarks: Laevigate, triangular forms, with simple construction are
common in the Upper Devonian and Lower Carboniferous. The lack of

specimens of Leilotriletes sp.A. makes comparison with these simple

forms difficult. Leiotriletes sp.A. of Richardson, 1965, pp. 560-561;

pl. 88, fig. 1, is similar but larger but may be synonomous.

Richardson's species designate is of Middle Devonian age.

Leiotriletes sp.B.

Plate I, fig. 3.
Description: Amb roundly triangular to triangular. Trilete; laesurae
extend to equator; lips ridge-like and about 1lip wide. Wall thin,
Ornamentation scabrate.
Dimensions: (5 specimens): 30un(321)3%8u.
Comparison: Wall thicker, and lips ridge-like compared to thin wall

\

and simple commissures of Leiotriletes sp.A.

Distribution: Okse Bay Formation; Escuminac Formation.

Remerks: One specimen was found in sample AG-13 of the Escuminac
material that agreed in all respects with the description of the
species as found in the Okse Bay Formation. ©Since contamination may
have occurred, the occurrence is questioned until further evidence is

offered,
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Genus PUNCTATISPORITES (Ibrahim 19%3) Pot. & Kr. 1954

Type species: P. punctatus Ibrahim 1933.

~unctatisporites tenuis sp. nov,

Plate I, fig. 9.
Description: Amb round. Trilete; laesurae simple, extending 2/3 of
the radius. Wall thin, occasionally folded near the equator.
Ornamentation laevigate to scabrate.
Dimensions: (17 specimens): 28u(43u)Shu.
Holotype: AEI-4367.2a(1i); 1014 - 278; (5lu).

Locus typicus: Okse Bay Formation, sites 1 and 2.

Comparison: Punctatisporites tenuis is similar to several species of

Punctatisporites described by McGregor (1960, pp. 28-29). It differs,

however, in being either smaller in size or having a thinner wall, and

in having less pronounced ornamentation.

Punctatisporites lunaris sp. nov.

Plate I, fig. 6.
Description: Amb round. Trilete; laesurae simple, extending 2/3 to
3/4 of the radius. Wall thin, occasionally folded. Ornamentation
punctate, but occasionally scabrate.
Dimensions: (1l specimens): 57u(73n)96u.
Holotyve: AEI-4367.2a(ii); 820 - 325; (83u).

Locus typicus: Okse Bay Formation, sites 1 and 2.

Comparison: Punctatisporites lunaris is larger than species of

Punctatisporites described by McGregor (1960, pp. 28-29), although

some overlap in size exists with all three species. P. lunaris is
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distinguished from P. arcticus McGregor 1960, p. 28; pl. 11, fig. 5,
and P. scabratus McGregor 1960, v. 29; Pl. 11, fig. 6 by its generally
larger size and punctate ornamentation. P. lunaris sp. nov., has a
thinner wall than P. putaminis McGregor, 1960, p. 29; Pl. 11, fig. 7
and is punctate.

P. lunaris sp. nov. differs from P. tenuis, this paper, by

its larger size and punctate ornamentation.

Punctatisporites glaber (Naumova) Playford 1962

Plate I, figs. 4, 5.

1938 Azonotriletes glaber (Naumova) Waltz in Luber and Waltz, p. 8;
vl. 1, fig, 2 and pl. A, fig. 3.

1952 Leiotriletes glaber (Waltz) Ishchenko, pp. 13-14%; pl. 2,
figs. 15, 16. (fide: Playford, 1962, p. 576)

1955 Calamospora glabra (Naumova) Pot. & Kr., p. 47.

1955 Punctatisvorites nitidus Hoffmeister, Staplin, and Malloy,
pp. 393-394; pl. 36, fig. 4.

1955 Punctatisporites? callosus Hoffmeister, Staplin, and Malloy,
P. 3923 pl. 39, fig. 7.

1956 Leiotriletes glaber Naumova; Ischenko, pp. 18-19; pl. 1,
figs. 7, 8.

1957 Punctatisporites nitidus Hoffmeister, Staplin, and Malloy,
in Hacque. and Barss, p. 13, pl. II, fig. 3.

1958 Punctatisporites cf. nitidus Hoffmeister, Staplin, and Malloy;
Butterworth and Williams, p. 3%61; pl. 1, figs. 7, 8.

1960 Punctatisporites curviradiatus Staplin, p. 7; pl. 1, figs. 17-20.

1962 Punctatisporites glaber (Naumova) Playford, pp. 576-577; pl. 78,
figs. 15, 16.

Description: Amb round. Trilete; laesurae simple or faintly raised,

extending 2/3 to occasionally 3/4 of the radius. Wall 2-24u thick in
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optical section, rarely folded. Ornamentation laevigate to faintly
scabrate or granulose.
Dimensions: (24 specimens): 26u(371)55u.

Distribution: Escuminac Formation.

Remarks: The author‘agrees with Playford's assessment of "...the
multitudinous nomenclature prevailing among...simple, trilete,
circular, laevigate spores....'" (Playford, 1962b, p. 577). While the
specimens of this study have perhaps slightly longer trilete rays and
a slightly thicker wall, there are no real distinguishing features
between these and Playford's specimens. The specimens of this paper
are thus considered within the circumscription of Playford's material,

Punctatisporites platirugosus (Waltz) Sullivan, 1964, p. 358;

pl. 57, figs. 7-9 may also be conspecific with P. glaber. Sullivan's

description offers no diagnostic features to distinguish P. platirugosus

from P. glaber and in fact he states (1964, p. 358): '"Occasional

specimens without folds...resemble Punctatisporites glaber (Naumova)

Playford 1962".

Previous Records: Many localities in the Carboniferous (fide:

Playford, 1962b).

Punctatisporites pseudobesus Playford 1962

Plate I, fig. 8.

1962 Punctatisporites pseudobesus Playford, p. 578; »l. 78,
figs. 17, 18.

Descripticn: Amb round. Triletej; laesurae simple, occasionally with
raised exine about the commissures, or widely gaping; laesurae extend

about 3/4 of the spore radius. Wall thick (3 to 6u, average bu) in
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‘

optical section., Ornamen:tation scabrate.

Marked contact area occasionally present; contact area triangular in
shape and extending most of the length of the laesurae. Spore wall
dark brown.

Dimensions: (9 specimens): 80u(llbu)lb7mu.

Comparison: Certain features (occasional presence of a contact area
and laesurae longer than 3/4 of the spore radius) are not present in
Playford's specimens. These differences, however, are not considered
to be sufficient reasons to propose a new species,

Distribution: Escuminac Formation.

Previous Records: Triungen, Spitzbergen: Lower Carboniferous

(Playford, 1962, p. 578).

Punctatisporites sp.A.

Plate 1, fig. 7.
Descrivtion: Amb round. Trilete; laesurae simple or slightly folded
about the commissure; laesurae extend 3/4 of radius. Wall relatively
thick (?%p). Ornamentation scabrate to punctate.
Dimensions: (7 specimens): 3hu(42u)5lu.
Comparison: Distinguished from P. glaber (Naumova) Playford 1962b,
pp. 576-577; pl. 78, figs. 15, 16 by a thicker wall and the scabrate
to punctate ornamentation.

Distribution: Okse Bay Formation, sites 1 and 2.
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Genus PUNCTATASPORITES Ibrahim 1933

Tyve species: P. sabulosus Ibrahim 1933,

Punctatasporites? sp.A,

Plate I, fig. 10.
Description: Amb round. Alete. Wall thin and often folded.
Ornamentation punctate.
Dimensions: (4 specimens): 3&u, 42p, 48u, SOu.

Distribution: Okse Bay Formation, site 2.

Remarks: The genus Punctatasporites is presently considered to be

confined to the Carboniferous. The occurrence of Upper Devonian
specimens falling within the circumscription of this form would be
noteworthy. Although the specimens of this paper are referred to

Punctatasporites, the small number does not permit positive identifica-

tion and thus a qualification is made.

Genus CALAMOSPORA ‘Schopf, Wilson, and Bentall 1944

Type species: C. hartungiana Schopf in Schopf, Wilson, and Bentall 194k,

Calamospora? similis sp. nov.

Plate I, fig. 11.
Description: Amb round. Wall thin (about 1u) and highly folded.
Ornamentation laevigate,

Other Features: Amb often irregular due to folding. Trilete mark not

observed. Contact area not present.
Dimensions: (11 specimens): 58u(721)90u.
Holotype: AG-3.3(ii) 1032 - 362; (70u).

Locus typicus: Escuminac Formation.
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Remarks: The specimens are assigned only provisionally to the genus
Calamospora because of the absence of a trilete mark and contact area.
The thin, highly folded wall and laevigate ornamentation, however,
correspond to the diagnosis of the genus.

No comparable forms were noted in assemblages described from
< ‘aner Upper Devonian localities, although many Carboniferous forms

have a general resemblance to the specimens of this paper.

Calamospora atava (Naumova) McGregor 1964

Plate I, figs. 12, 13, 1k, 15.
1925 "Spore type D", Lang, p. 256; pl. 1, fig. 8.

1953 Leiotriletes atavus Naumova, p. 23 and p. 103; pl. 1, fig. 8 and
pl. 1o, fig. 3.

1955 Leiotriletes atavus Naumova in Kedo, p. 19; pl. 1, fig. 5.

1964 Calamospora atava (Naumova) McGregor, pp. 6-7; pl. 1, fig. 17.

Description: Amb round. Trilete; laesurae simple, extending a
little more than % the spore radius. Wall 1 to 2u thick and often
folded., Ornamentation laevigate to scabrate.

Other Features: Prominent contact area on all forms, either with

straight or concave boundaries, extending the length of the laesurae.
Folds generally concentric,

Dimensions: (13 specimens): 51u(6Gu)84u.

Comparisons: Lang's ''spore type D" (1925, p. 2563 pl. 1, fig. 8)

appears identical to the specimens of Calamospora atava from Escuminac

Bay, although the size range of the latter is greater (51 to 84u) than
that of Lang's form (60-75u).

Naumova's illustration (1953, pl. 1, fig. 8) consists only of
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a drawing, but the simple nature of the spore permits a useful
comparison. The specimens of this paper appear to agree in all
respects with the form illustrated by Naumova except that her
listed size range (60 to 70n) is smaller than the range of the
specimens of this paper.

The "thickened margin" of Kedo (1955, p. 19; pl. 1, fig. 5)
may only be a thick wall, as in the Escuminac specimens, and her

specimens are considered synonomous with those of this paper.

Calamospora atava (Naumova) McGregor, 1964, pp. 6-7; pl. 1,

fig. 17 is probably synonomous, although the two specimens described,
judging from his illustration, were probably poorly preserved,
lcGregor's illustrated form appears less similar to the form illustrated
by Lang (1925, p. 256; pl. 1, fig. &) then do the forms from Escuminac
Bay. The contact area is not as marked and the exine shows variabie
thickening.

Distribution: IEscuminac Formation.

Previous Records: Lang (1925) from the Middle Devonian of Cromarty

(Miller's Bay, Navit&); Naumova (1953) from the Middle and Upper
Devonian of the Russian Platform; Kedo (1955) from the Middle
Devonian of Belorussiaj; and McGregor (1964) from the.late Middle to
early Upper Devonian of the Ghost River Formation of Western Alberta,

Canada,

Genus RETUSOTRILETES Naumova 1953

Type species: Retusotriletes simplex Naumova 1953 (designated by

by Potonid, 1958, p. 13)

Discussion: Richardson (1965, pp. 563-564) has emended this genus to
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include only laevigate spores. He has not, however, suggested a
revised taxonomic position for other forms in the genus having
ornamentation of coni, granuli, etc, His argument, that curvaturae
perfecti are found consistently only on laevigate spores of this
genus, is not borne out by species described in this thesis.
Richardson, himself, qualifies his statement by adding the phrase,

"in the assemblage studied" in speaking of curvaturae perfecti.

Until furtner evidence is forthcoming and until the taxonomic position
of apiculate-ornamented miospores with curvaturae perfecti is settled,
the author will continue to follow a broad definition of the genus

Retusotriletes.

Retusotriletes gregegsi McGregor 1964

Plate I, fig. 16; Plate II, figs. 1, 3, 4.

1964 Retusotriletes greggsi McGregor, pp. 8~10; pl. I, figs. 1-12.

Revised Diagnosis: Amb roundly triangular to round. Trilete;

laesurae simple or with margins up to 2p in width, extending about
L4/S spore radius. Curvaturae join the laesurae extremities and are
proximal, COrnamentation variable: from minute echini visible only
under oil immersion to elements 1-2u in height (spinae).

Other Features: Curvaturae generally dark and up to lhu wide, but

usually between 4 to 8u; occasionally not well marked because of
overmaceration., Wall relatively thick (2u or more in optical section)
and only rarely folded. Curvaturae may be thickened at the extremities
of the laesurae. Ornamentation may be reduced occasionally in the

contact areas.,
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Dimensions: (94 specimens): L45u(70u)%6u.

Comparison: The comparison of R. greggsi with the similar form

R. semizonalis is considered following the description of specimens
referred to R. semizonalis.

Distribution: Okse Bay Formation, sites 1 and 2.

Remarks: Retusotriletes greggsi occurs abundantly at the Goose Fiord

localities. Its occurrence at other Upper Devonian localities,
occasionally in abundance, suggests it may be a useful palaeocecological
indicator in the delineating of Upper Devonian microfloral provinces.

Previous Records: Late Middle to early Upper Devonian: Ghost River

Formafion, type section, Western Alberta, Canadaj; 35 miles north of
type section in beds equivalent to the Ghost River Formation;
Onteora Formation, Western New York State. All from McGregor

(1964, p. 24).

Retusotriletes semizonalis McGregor 1964

Plate II, fig. 2.

1964 Retusotriletes semizonalis McGregor, pp. 10-11; pl. II, figs. 1-5
and 7, O, .

Revised Diagnosis: Amb round to occasionally roundly triangular.

Trilete; laesurae simple, but occasionally with margins about 1u
wide; laesurae extend more or less to the equatorial region. Wall
generally thin (1 to 2p in optical section) and only rarely folded.
Equatorial curvaturae, generally well-defined, and occasionally
slightly raised, join the extremities of the laesurae. Ornamentation

minutely echinate, occasionally scabrate, only rarely granulose.
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Other Features: Curvaturae variable in width and only occasionally

slightly proximal; curvaturae generally thicker at ray extremities.
Ornamentation often distinguishable only under oil immersion.
Dimensions: (48 specimens): 36u(701)%wm.

Distribution: Okse Bay Formation, sites 1 and 2.

Remarks: See discussion following this description.

Previous Records: Late Middle to early Upper Devonian: Ghost River

Formation, type section, McGregor (1964).
Discussion: Considerable difficulty was experience in separating

Retusotriletes greggsi and Retusotriletes semizonalis on the bases of

the original descriptions of McGregor (1964, pp. 8-11l). A comparison
of the two descriptions (which McGregor did not include) indicated that
R. semizonalis could be distinguished from R. greggsi by the following
criteria: slightly longer rays; narrow curvaturae that are not
invaginated; uniform ornamentation inside and outside the area bounded
by the curvaturae; the presence of consistently extremely minute
ornamentation; and equatorial position of the curvaturae.

Except for the consistent presence of extremely minute
ornamentation and equatorial position of the curvaturae, the other

characters showed gradation and overlap with those of Retusotriletes

greggsi in specimens from Goose Fiord.

Curvaturae varied in width and showed no relation to coarse or
fine ornamentation. Reduced ornamentation in areas bounded by the
curvaturae was observed on only a few specimens. The curvaturae showed
thickenings at the ray extremities and invagination on both finely and

coarsely ornamented specimens.
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Using the two diagnostic features as a basis for distinguish-
ing the two species, revised diagnoses were constructed for the forms,
and secondary features, tending to be associated more with one
species than the other, were set out in a second heading. To confirm
these diagnostic features, the type of ornamentation present on 1k2
specimens belonging either to R. greggsi or R. semizonalis was
correlated with the presence of proximal or equatorial curvaturae.
The results are given below in TABLE 3.

TABLE 3, - Occurrence of ornamentation in relation to position of
curvaturae on 142 specimens of miospores belonging to the species

Retusotriletes greggsi and R. semizonalis from Goose Fiord,
Ellesmere Island,

Curvaturae position Proximal Equatorial
Type of % of % of
Specimens Specimens
Ornament N = 94 N = 48
Minute echini (£ 3u) 37 ok
Echini 38 0
Granulose~Granulate 15 2
Coni 5 0
Scabrate 5 b

McGregor {in litt., November 12, 196%) confirms this:
"e.ein the Ghost River assemblage R. semizonalis is quite clearly
distinguishable from R. greggsi by its extremely minute ornament,....
Other features consistently associated with this feature in
R. semizonalis are...more consistently equatorial curvaturae...'.
McGregor, however, did not state this clearly in his original

description.
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The results in TABLE 3 show quite clearly that the two
diagnostic features of ornamentation and curvaturae are distinctly
related. Specimens having procimal curvaturae and wide range of

ornamentation belong to Retusotriletes greggsi, while specimens

having equatorial curvaturae and minute ornamentation in 98% of the

cases, belong to Retusotrileies semizonalis.

Retusotriletes simplex? Naumova 1953

Plate II, fig. 5.
Description: Amb round. Trilete; laesurae simple, extending 2/3 of
spore radius. Wall thin and unfolded. Curvaturae, about lp wide
join the extremities of the laesurae; curvaturae slightly proximal
and invaginating at the extremities of the laesurae. Ornamentation
laevigate.
Dimensions: (1 specimen): 3%u.

Distrivbution: Escuminac Formation.

Remarks: The form described here also appears similar to Retuso-

triletes communis Naumova 1953, p. 97; pl. 15, figs. 15-17 and

pl. 16, fig. 42 and pl. 17, figs. 20, 21. The curvaturae of the
4latter species, however, are decidedly proximal.

Since only one specimen was found, identification is not
considered positive. The specimen most resembles R, simplex Naumova
1953, p. 29; pl. 2, fig. 9.

Previous Records: Middle and Upper Devonian of the Russian Platform

(Naumova, 1953). Lower Devonian: Reported by McGregor, 1957, p. 72,

unpub. from the Sextant Formation of Northern Ontario, Canada.
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Infraturma APICULATI (Benn. & Kidst., 1886) Potonié 1956

Genus GRANULATISPORITES (Ibrahim) Pot. & Kr. 1954

Type species: G. granulatus Ibrahim 1933,

Granulatisporites sp.A.

Plate II, figs. 6, 7.
Description: Amb convexly triangular. Trilete; laesurae simple,
extending more or less to the equator. Wall thin (1lu), occasionally
folded. Ornamentation of small granules (less than 1y wide and high);
about 60 visible along the equator.
Dimensions: (6 specimens): 28u(35u)bly.

Distribution: Okse Bay Formation, sites 1 and 2.

Remarks: Granulatisporites sp.A. resembles several Carboniferous

forms, but too few specimens are available for a valid comparison.

Genus VERRUCOSISPORITES (Ibrahim 1933) Pot. & Kr., 1954

Type species: V. verrucosus Ibrahim 1933.

Verrucosisporites certus sp. nov,

Plate II, fig. 8.
Diagnosis: Amb round. Trilete; laesurae faint, ridge-like, extending
3/Lk of spore radius. Wall about 1l#p thick and occasionally folded.
Ornamentation verrucate; the verrucae 2 to 5u in diameter, 1 to 2u in
height, isodiametric to faintly vermiform, never anastomosing.

Other Features: Laesurae may be obscured by ornamentation. Verrucae

close set, approaching at times a negative reticulum, A few specimens

show a fold or thickening near the equator.
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Dimensions: (13 specimens): 40u(53%u)67u.

Holotype: AEI-4375d.1(1i); 1231 - 297; 53u.

Comparison: Verrucosisporites papulosus Hacgquebard 1957, p. 311;

pl. 2, figs. 4, 5, resembles V. certus sp. nov. but does not show a
negative reticulum and has more elongate verrucae.

Locus typicus: Okse Bay Formation, sites 1 and 2.

Genus PLANISPORITES (Knox 1950) Pot. & Kr. 1954

Type species: P. granifer (Ibrahim) Knox.

Planisporites aculeatus sp. nov.

Plate II, figs. 9, 10, 11; Plate III, fig. 1.
Diggnosis: Amb round. Trilete; laesurae simple or with raised margins
about lp wide, extending 3/4 of spore radius. Wall thin. Ornamenta-
tion of minute echini, closely set, slightly elongate rather than
cone-like.

Other Features: Wall may be folded occasionally. Echini alike,

ranging from 1/4 up to lp in height; height of echini slightly greater
than width of base. TForms with margins about commissures generally
occur in tetrads, rarely singly.

Dimensions: (75 specimens): 32u(43u)5%u.

Holotype: AG-3.3(i); 764 - 3765 35u.

Locus typicus: Escuminac Formation.

Comparison: Planisporites minimus McGregor 1964, pp. 29-30; pl. 11,

fig. 9, resembles P. aculeatus sp. nov. closely in size and shape.
McGregor's species has, however, a smaller size range, shorter
laesurae which are simple, and ornamentation distinctly cone-like

in comparison to the relatively elongate and smaller echini of
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P. écﬁleatus.

Remarks: The occurrence of forms with simple laesurae as single
grains and forms with compound laesurae in tetrads suggests that
mature and immature specimens are being encountered. An alternative
explanation is that perhaps compression in the tetrad has caused the
exine to fold about the commissures. In either case there is no good
reason to separate these two forms into two form species or varieties
of species in view of their otherwise pronounced similarities.
Further support for this view is found in the fact that forms with
compound laesurae rarely occur singly and that both types have been

noted in close association in spore masses.,

Genus APICULATASPORITES Ibrahim 1933 (sensu Potonié/l960)

Type species: A. spinulistratis (lLoose) Ibrahim 1933.

Apiculatasporites dilucidus (McGregor 1960) McGregor 1964

Plate III, fig. k.
Partial synonomy:

1960 Planisporites dilucidus McGregor, p. 30; pl. 11, fig. 10.

1964 Apiculatasporites dilucidus (McGregor 1960) McGregor, p. 13;
pl. 11, figs. 12-1%.

Description: Amb round. Trilete; laesurae simple, extending 2/3
radius of spore; occasionally indistinct. Wall thin (1u) and unfolded.
Ornamentation echinate (height of echini 3/4 to 1lu).

Dimensions: (7 specimens): 50u(53p)57u.

Distribution: Escuminac Formation.

Remarks: McGregor (1964, pp. 14-15) discusses similar forms at some

length, none of which are placed in undoubted synonomy. Since only a
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few specimens are available for comparison with other forms, no
attempt is made here to discuss probable synonomy.

Previous Records: Upper Devonian: Melville Island (McGregor,

1960); Ghost River Formation, type section (McGregor, 1964).

Genus APICULATISPORIS Potonie and Kremp 1956

Type species: A. (al Apiculatisporites) aculaetus (Ibrahim, 1933,

non Benn, & Kidst.) Pot. & Kr.

Apiculatisporis sp.A.

Plate 111, figs. 2, 3.
Description: Amb round. Trilete; laesurae simple commissures and
extending almost to the equator. Wall 2 to 4u thick and occasionally
folded. Ornamentation of sharply tapering echini (1 to 1lip in length,
basal width 1lp), distinctly separated.
Dimensions: (9 specimens): 56u(691)86yu.

Comparison: Apiculatisporis elegans McGregor 1960, p. 30; pl. 11,

fig. 12, has a similar size range and similar ornamentation, but the

apiculations have broader bases and the wall is thinner. As well, the

apiculations are more closely packed than those on Apiculatisporis sp.A.
of this paper.

Lophotriletes magnus Naumova 1953, p. 58; pl. 7, fig. 20,

also is similar, but has a thin wall and closely spaced ornamentation.
A detailed comparison, however, is not possible from her drawing.

Distribution: Okse Bay Formation, sites 1 and 2.
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Apiculatisporis sp.B.

Plate III, fig. 5.
Description: Amb round. Trilete; laesurae very faint, simple,
extending about 2/3 spore radius. Wall thin. Ornamentation consists
of rod-like setae about 2 to %u in length and less than 1y in width.
Setae widely spaced.,
Dimensions: (3 specimens): 57, 57, 58u.

Distribution: Okse Bay Formation, sites 1 and 2,

Remarks: The setulate ornamentation of this form mekes it readily
recognizable, but only a few specimens were found. The form resembles
Carboniferous species but not enough material is available to make a

detailed comparison,
Infraturma MURORNATI Potonie” and Kremp 1954 (sensu Sullivan 1964)

Genus DICTYOTRILETES (Naumova 1937) Pot. & Kr.

Type species: D. bireticulatus (Ibrahim 1933) Pot. & Kr.

Dictyotriletes trigonalis sp. nov.
kPlate III, figs. 6, 7.
Diagnosis: Amb round. Trilete mark not observed. Wall about u
thick. Sculpture reticulate; muri low and from 2 to by wide; lumina
polygonal with a tendency to a trianguloid outline; lumina 6-12u in
longest diameter.

Other Features: Trianguloid lumina generally developed on only one

face (distal?); often approach a triangular shape, but with the

apices blunted.
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Dimensions: (12 specimens): 4&u(65u)9%4u.
Holotype: AEI-4370.2a(i); 709 - 319; 57n.

Locus typicus: Okse Bay Formation, sites 1 and 2.

Remarks: The trianguloid lumina make this species quite distinctive
and easily recognizable. The possibility that the lumina have been
formed by the infringements of mineral crystals during compaction in
lithification exists. This seems unlikely, however, since such an
occurrence would be noted in other species. No such features have
been observed in examination of over 5,000 other specimens during
this project.

Sullivan (1964, pp. 366-367) notes that Neves (in press) has

amended the genus Reticulatisporites (Ibrahim 1933) Potonie” and Kremp

to include only those forms with a differentiated cingulum and a
reticulum confined mainly to the distal hemisphere. The author, in

placing Dictyotriletes trigonalis sp. nov. in the genus Dictyotriletes,

has thus chosen to accept a broad definition of that genus, until such
time as the 'Commission Internationale de Microflore Paleozoique'

decides on the status of zonate and azonate reticulate species.

Genus CONVOLUTISPCRA Hoffmeister, Staplin and Malloy 1955

Type species: C. florida Hoff., Stap., and Malloy 1955.

Convolutispora tuberculata (Waltz) Hoff., Stap., and Malloy

Plate III, fig. 8.

1938 Azonotriletes tuberculatus Waltz in Luber and Waltz, p. 12;
pl. 1, fig. 12 and pl. 5, fig. 68, and pl. A, fig. 6.

1955 Verrucosisporites tuberculatus (Waltz) Pot. & Kr., p. 66.

1955 Filicitriletes tuberculatus (Waltz) Luber, p. 54; pl. 2, figs. 45,
46 (fide: Playford, 1962b, p. 592).
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1955 Convolutispora tuberculata (Waltz) Hoffmeister, Staplin, and
Malloy, p. 384.

1956 Lophotriletes tuberculatus (Waltz) Ishchenko, p. 40; pl. 6,
figs. 75, 76.

1962 Convolutispora tuberculata Hoffmeister, Staplin, and Malloy
in Playford, p. 592; pl. 81, figs. &, 5.

Description: Amb round. Trilete; laesurae simple, extending 2/3

of spore radius, often obscured by sculpture. Wall relatively thick.
Sculpture of low, irregular, anastomosing rugulae, which are rounded
and closely packed so as to form small, irregular lacumae., The
lacunae appear almost as coarse punctae. Rugulae about 2-lp in
width and 2y in height, giving the margin of the spore an indulating
appearance.

Dimensions: (L specimens): 6U,64,67,80u.

Comparison: Convolutispora punctatimura Staplin, 1960, p. 123

pl. 2, figs. 12, 20. 21, appears similar in all respects to

Convolutispora tuberculata, except for the variable sizes of the

lacunae (larger on the distal surface), and is probably conspecific.
The author, however, has not examined Staplin's holotype and for
this reason synonomy is not listed.

Distribution: Okse Bay Formation, site 1.

Previous Records: Playford (1962b, p. 592) lists occurrences from

Upper Devonian-Namurian rocks of the Dnieper-Donetz basin and the
Lower Carboniferous of Spitzbergen.

Remarks: This work presents the first definite North American
occurrence of this species and the first undoubted Upper Devonian

occurrence,
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Convolutispora sp.l.

Plate III, fig. 9.
Description: Amb roundly subtriangular. Laesurae simple; commissures
gaping, and extending 4/5 spore radius. Wall 2p thick. Sculpture
of irregular, anastomosing rugulae (3-5u in height; 4-8p wide), with
rounded tops, and forming an open reticulum,
Dimensions: (1 specimen): 67u.

~Distribution: Okse Bay Formation, site 1.

-

Convolutispora sp.B.

Plate III, fig. 10.
Description: Amb roundly triangular. Trilete; the laesurae simple
commissures, extending 3/4 of spore radius. Wall 3w thick, not
including sculpture, Sculpture of irregularly shaped verrucae and
anastomosing irregular rugulae (both about 3-6p in height and 5-10u
wide) with rounded tops. The verrucae occasionally appear connected
by a low ridge.
Dimensions: (1 specimen): 6hyu.

Distribution: Okse Bay Formation, site 1.

Convolutispora sp.C.

Plate III, fig. 11.
Description: (Specimen incomplete): Amb ovoid? or rounded. Trilete
mark not visible. Wall about 3p thick. Sculpture or rugulae bearing
broadly rounded verrucae. Rugulae 2-4p in width and 2-by in height

(including the verrucae) and arranged to form a reticulate pattern
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simulating ‘orthostichies' of rugulae. Lucunae so defined are
irregular to ovoid in shape.

Dimensions: (1 specimen): 90u; specimen incomplete, measurement
made along longest diameter,

Distribution: Okse Bay Formation, site 1.

Remarks: The very distinctive sculpture of this form would make it a
well defined and easily recognizable species; unfortunately, only one

specimen was found, and that one was incomplete,
Infraturma PERINOTRILITES Erdtman 1947

Genus PEROTRILITES FErdtman ex Couper 1953

Type species: P. granulatus Couper 1953.

Perotrilites sp.A.

Plate III, fig. 16.
Description: Amb round. Trilete; laesurae simple, extending 4/5
radius of spore. Wall dark and relatively thick, Perinate; the
perine thin and laevigate. Ornamentation of spore wall laevigate.
Dimensions: (2 specimens): 38, 46u (including périne).

Distribution: Okse Bay Formation, site 1.

Remarks: A number of forms apparently having a perispore were noted

in samples from Goose Fiord. Perotrilites sp.A., however, is the

only type described and illustrated; it possessed a distinct form and
its structure could be interpreted from the few specimens available.
The other forms are relatively poorly preserved and occur singly,

making their description and interpretation difficult. These latter
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forms are referred to in the species counts as Perotrilites spp.

Turma ZONALES (Bennie and Kidston 1886) Potonié 1958
Subturma ZONOTRILETES Waltz 1935

Infraturma CINGULATI Potonie and Klaus 1955

Genus LYCOSPORA (S. W. & B. 1944) Pot. & Kr. 1954

Type species: L. micropapillata (Wilson and Coe 1940) S. W. & B,

194k,

Lycospora spl.A.

Plate III, fig. 12,
Description: Amb roundly triangular. Trilete; laesurae simple,
extending almost to the cingulum, Wall thick, 3u in optical section,
Cingulate; the cingulum 2-3u wide. Ornamentation of granules on
spore body and cingulum,
Dimensions: (1 specimen): 69%9u.

Distribution: Escuminac Formation.

Genus MUROSPORA Somers 1952

Type species: M. kosankei Somers 1952.

Murospora? sp.A.

Plate III, fig. 13.
Description: Amb roundly triangular and slightly convex inter-
radially. Trilete; laesurae simple, extending almost to the cingulum,
Wall 3p in optical section. Cingulate; the cingulum more or less

uniform, about 6p in width. Ornamentation on spore body and cingulum
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of minute punctae, relatively widely spaced. These may be partly due
to corrosion,
Dimensions: (1 specimen): 80u.

Distribution: Escuminac Formation.

Remarks: Only one specimen was found and more material is needed to
confirm the identification of Murospora. Many occurrences of this
genus have been reported froem the Lower Carboniferous (Playford,
1962b) and it seems quite possible that the range of this genus might

extend back into the Upper Devonian,

Genus STENOZONOTRILETES (Naumova 1937) Potonie” 1958

Type species: S. conformis Naumova 1953.

Stenozonotriletes clarus Ischenko 1958

Plate III, figs. 17, 18.
Description: Amb round to slightly rounded triangular. Trilete;
laesurae simple, extending almost to the cingulum. Wall about 1iu
in optical section. Cingulate; the cingulum of uniform width
(2-4p). Spore body laevigate to scabrate; cingulum laevigate.
Corrosion may give both a mottled appearance.
Dimensions: (22 specimens): 38u(51p)5%..

Comparison: Stenozonotriletes deltoides Hacquebard 1957, p. 314;

pl. 2, figs. 17-18, is larger and has raised lips. S. extensus var
major Naumova 1953, in Hacquebard 1957, p. 314, pl. 2, figs. 19-20,
is larger (although within the total reported range of S. clarus:

fide Playford, 1962b, p. 607), has occasional thickenings about the

lips, and infragranulaté ornamentation. S. conformis Naumova 1953,
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pp‘ 33’ 7O’ 130; pl. 3’ fig. 15’ pl. lo’ figs. ll' 12' and pl. 19’
figs. 12-14, is smaller than S. clarus and has laesurae of variable
length according to the illustrations of Naumova.

Distribution: Escuminac Formation.

Remarks: The specimens described in this paper and assigned to

Stenozonotriletes clarus have a narrower cingulum but are otherwise

identical to the species of Ischenko., This work of this thesis thus
confirms the extension of the range of the species back into the
Upper Devonian.

Previous Records: Ischenko (1958) from Upper Devonian to Visean

strata of the Dnieper-Donetz basin; Playford (1962a) from the Lower

Carboniferous of Spitzbergen.

Stenozonotriletes sp.A.

Plate III, fig. 1k,
Description: Amb rounded. Trilete; laesurae simple, extending to the
cingulum. Wall thick (3u). Cingulate; the cingulum uniform in width
(8-10u). Ornamentation of the spore body and cingulum punctate
(partly corrosion pits?).

Dimensions: .. (5 specimens): 47u(581)75u.

Comparison: S. facilis var. prae-crassus Ischenko 1956, p. 723 pl. 1b,

fige 161, resembles the specimens of Stenozonotriletes sp.A. (this

paper) in size and cingulum width but has a markedly shorter trilete
mark extending only half the spore radius.

Distribution: Okse Bay Formation, site 1.
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Stenozonotriletes sp,B.

Plate III, fig. 15.
Description: Amb roundly triangular. Trilete; laesurae with
slightly thickened margins, extending to the cingulum. Wall about
3/bu thick in optical section. Cingulum 4y wide and uniform.
Ornamentation of the spore body and cingulum consists of minute
echini (less than 1u).
Dimensions: (1 specimen): L8u.

Distribution: Escuminac Formation.

Genus LOPHOZONOTRILETES (Naumova) Potonie 1958

Type species: L. lebedianensis Naumova 1953.

Lophozonotriletes crassirugulatus sp. nov,

Plate IV, fig. 1.
Diagnosis: Amb round. Trilete; laesurae simple and extending almost
to the cingulum. Wall 1-2u thick. Cingulum uniform to slightly
irregular in width (6-10u). Distal ornamentation on spore body of
irregular rugulae, 1l0-30p in length and 5-10u in width, with
rounded tops. Proximal face and cingulum scabrate.

Other Features: Occasionally the distal sculpture may consist

partly of verrucae.
Dimensions: (15 specimens): 35u(49u)6hyu,

Holotype: AEI-4369.2a(i); 974 - 435; 57u.

Locus typicus: Okse Bay Formation, sites 1 and 2.

Comparison: L. crassatus Naumova 1953, p. 76; pl. 11, fig. 14, appears

to have similar ornamentation, but it is not clear from her illustration
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or her description whether this ornamentation is proximal or distal.
The size of Naumova's species is also quite restricted (60-6Lyu)

corresponding to the upper limit of L. crassirugulatus sp. nov.

Remarks: A number of closely related species of Lophozonotriletes

have been described from rocks of Middle Devonian to Carboniferous
age., All have some differences with respect to each other in size,
type, and distribution of ornamentation, but all tend to have distal

verrucae (e.g.: L. rarituberculatus (Luber) Kedo; L. grumosus

Naumova; and others). L. crassirugulatus sp. nov. represents

another tendency, that to distal rugulae, although verrucae are
occasionally present. There appears to be a morphological series
embracing these related species and perhaps their apparent difference

is only one of degree.

Lophozonotriletes rarituberculatus (Luber) Kedo 1957

Plate IV, fig. 2.

1941 Zonotriletes rarituberculatus Luber in Luber and Waltz, pp. 10,
%0; pl. 1, fig. 5 and pl. 5, fig. 76.

(non) Lophozonotriletes rarituberculatus Naumova 1953, p. 76;
pl. 11, fig. 1l.

1956 Euryzonotriletes rarituberculatus (Luber) Ischenko var.
triangulatus Ischenko, p. 51; pl. 8, fig. 104,

1957 Lophozonotriletes rarituberculatus (Luber) Kedo, p. 1166,

1961 Lophozonotriletes triangulatus Hughes and Playford, pp. 35-36;
plc 3’ figso 3-70

1963 Lophozonotriletes rarituberculatus (Luber) Kedo in Playford,
Part Two, pp. 638-639; pl. 91, figs. 8, 9.

Description: Amb round to roundly triaﬁgular. Trilete; laesurae

simple, extending to the cingulum. Wall relatively thick. Cingulate;
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the cingulum uniform except for corrosion pits; width from 1/3 to 2/5
total spore radius. Cingulum and proximal spore body scabrate; distal
spore body ornamented with more or less isodiametric tubercules
(verrucae); from six to twelve in number; verrucae 4-10p in longest
diameter.

Dimensions: (6 specimens): 45u(53u)6lu.

Distribution: Okse Bay Formation, site 1.

Remarks: The specimens assigned to Lophozonotriletes rarituberculatus
are poorly preserved and often corroded.

Previous Records: From the Upper Devonian and Lower Carboniferous

(fide: Playford, 1963a, Part Two, p. 689).

Lophozonotriletes sp.A.

Plate IV, figs. 3, 4.
Description: Amb rounded. Trilete; laesurae simple and extending
3/4% radius of the spore body. Wall thin. Cingulate; the cingulum
regular in outline (width 4-7n). Ornamentation of verrucae present
on both proximal and distal faces. Proximal verrucae scattered on
spore body; distal verrucae more numerous and closely set. The
presence of verrucae near and on the cingulum on both proximal and
distal sides gives it an irregular lobed appearance., Verrucae 3-5u
in long diameter and up to 3u in height.
Dimensions: (9 specimens): 53u(61n)68u.

Comparison: Lophozonotriletes maérogrumosus Kedo 1957, p. 33;

pl. IV, figs. 21-22, appears similar to this form., A translation

of Kedo's description reads:
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"Spores triangular-round. ...perispore thickened...
covered with close, uneven, tubercules with flat
tops. Fringe...narrow and undulatory. Trilete
rays simple'.
Kedo gives a size range of 60-105u, which includes the higher range
of the specimens of this work.

L. grumosus var. grumosus Naumova 1953, p. 75; pl. 753

pl. 11, fig. 10, and L. lebedianensis Naumova 1953, pp. 119, 132;

pl. 17, fig. 42, and pl. 19, figs. 32-34, are also similar in
ornamentation and structure. It is difficult, unfortunately, to
make valid comparisons from Naumova's illustrations and descriptions.

Distribution: ZEscuminac Formation.

Remarks: Miospores similar to Lophozonotriletes sp.A. appear to be

common in the late Devonian of Russia and Canada. They have been
reported from the Pripyat Depression, White Russia (Kedo, 1955) and
from rocks of Frasnian and Famennian age of the Russian Platform

(Naumova, 1953).

Lophozonotriletes spp.

Plate IV, fig. 8.
Description: Amb generally rounded. Trilete; laesurae may be
obscured by ornamentation, simple, extending 2/% to 3/4 of spore
radius. Wall reiatively thin. Cingulate. Ornamentation of rounded
verrucae variously arranged, generally more numerous on the distal
face.

Distribution: Okse Bay Formation, sites 1 and 2.

Remarks: A number of specimens with this general morphology occur in

samples from Gocse Fiord. They are, however, too poorly preserved and
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too few in number to warrant separation into species. One of the

better preserved forms is illustrated.
Infraturma ZONATI Potonie” and Kremp 1954

Genus CIRRATRIRADITES Wilson and Coe 1940

Type species: C. saturni (Ibrahim) S. W. & B. 194k,

Cirratriradites? sp.A.

Plate IV, fig. 7.
Description: Amb triangular with slightly rounded apices. Trilete;
laesurae ridge-like and extending to the equatorial zona. Wall of

varying thickness. Zonate; the zona about 1/4 of the spore radius.

Other Features: Distal ornamentation of small wart-like processes
with setose £ips, relatively widely spaced. Processes becoming
joined by thin cristae as the zona is approached, with the zona being
ornamented in this manner. Wall relatively thin for central spore
body but becoming thicker at zona-spore body juncture.

Dimensions: (1 specimen): 98u.

Distribution: Okse Bay Formation, site 2.

Remarks: Only one specimen of this form was found and consequently
the morphology is difficult to interpret. The ornamentation appears
cristate near the periphery but the processes are separate on the
spore body. The darkened spore body-zona juncture may be the limit
of an intexine or it may simply be an optical phenomenon.

Staplin and Jansonius (1962) figure a number of spores similar

in general organization to this form. Miospores of this type are
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difficult to interpret without sectioning and without viewing

specimens in a number of orientations.

Cirratriradiates sp.B.

' Plate IV, fig. 1ll.

Description: Amb broadly triangular. Trilete; laesurae present as
distinct ridges extending almost to the edge of the zona. Spore
body wall relatively thin but slightly thickened at the‘juncture
with the zona. Zonate; the zona comprising about 1/5 the spore
radius; zona thin with a few, widely spaced, radial thickenings;
scabrate to punctate. Spore body punctate, although corrosion pits
are also present.

Dimensions: (1 specimen): 160w; zona about 25u (radial width).

Distribution: Okse Bay Formation, site 2.

Remarks: Zonate forms of the genus Cirratriradites are only rarely
represented in samples from both Goose Fiord and Escuminac Bay.

Most of these specimens are highly corroded and poorly preserved.

Genus CINGULIZONATES (Dybove{and Jachowicz) Butterworth, et al.
(in: Staplin and Jansonius, 1964)

Iype species: C. tuberosus Dybové and Jachowicz 1957.

Cingulizonates boreus sp. nov,

Plate IV, figs. 5, 6.
Diagnosis: Amb rounded to roundly triangular. Trilete; tetrad mark
visible as a prominent ridge extending to the spore periphery. Central

body wall relatively thin. Zonate; the zona appearing bizonate; width
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of zona from 1/3 to 2/5 of total spore radius. Central body
ornamentation punctate proximally and distally, and with occasional
distal granules. Zona punctate? to granulose.

Other Features: Trilete ridge 2-4p wide. Inner portion of zona about

2/5 of total zona width, appearing as a darkened region parallelling
the amb of the spore. Specimens often corroded so that ornamentation
of proximal area and of zona is difficult to determine. The outer
margin of the zona may have small echinate extensions (less than 1lu)
or be slightly irregular in outline.
Dimensions: (12 specimens): 72u(90u)1l3u.

Radial width of zona: 7u(1lp)lbu,
Holotype: AEI-L372.2a(i); 665 - 259; 7hu; zona, 17u.

Locus typicus: Okse Bay Formation, sites 1 and 2.

Comparisons: Cingulizonates boreus sp. nov. is distinguished from

Cirratriradites? sp.A. (this paper) by its rounded amb and lack of

cristate ornamentation and distal ornamentation.

Remarks: Staplin and Jansonius (1962) emended Cingulizonates Dybova

and Jachowicz on the grounds of ",..exclusion of species with radially
costate zonae and the placing of the emphasis on the cuesta" (Staplin
and Jansonius, 1962, p. 105). The author, while agreeing with much of
their diagnosis does not think that interpretations of the darkened
portion of the zona as a "cuesta' (vide: Appendix I) or ridge, and
the statement of the presence of an intexine are founded on definite
evidence. Although Staplin and Jansonius advocate the use of thin
sections and other means of working out the internal structure of

"densospores'" and related forms, no such evidence is utilized.
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The reconstruction of elaborate forms, appearing under a
light microscope to have thickenings and an intexine layer has
proven to be incorrect in several past cases. Hughes, et al. (1962)
and Dettmann and Playford (1963) illustrate sections of miospores
which, in certain cases, contradict or prove wrong, interpretations
made with light microsccpes. Richardson's emendation of the genus
Ancyrospora (Richardson, 1962) is another example.

A more conservative diagnosis of Cingulizonates might be in

order until further conclusive evidence of the nature of the
seemingly bizonate structure is offered, and until sections show the

presence of an intexine.
SPORITES

INCERTAE SEDIS

Genus EMPHANISPORITES McGregor 1961

Type species: E. rotatus McGregor 1961.

Emphanisporites sp.A.

Plate IV, fig. 9.
Description: Amb roundly triangular. Trilete; laesurae simple,
extending almost to the equator. Wall 1lp thick in optical section.
Sculpture of proximal, radially disposed thickenings, extending from
the proximal pole almost to the equator. Six to eight ribs are
present in the interradial area.

Dimensions: (2 specimens): 22u, 2bu.
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Comparison: The two specimens found in this study resemble rather
closely the species E. rotatus McGregor 1961, p. 33 pl. I, figs. 1=k
in ornamentation, number of ribs, and general structure, but are

below the size range given by McGregor (33-60p). More specimens

are necessary before a definite assignment can be made to that species.

Distribution: Escuminac Formatic:.

Remarks: The presence of miospores belonging to the genus

Emphanisporites has hitherto been unreported in Upper Devonian rocks

in Canada. It appears that the morphological characteristic of
proximal radial ribs is not confined to the Lower and Middle Devonian

(McGregor 1961).

Genus ANCYROSPORA (Richardson 1960) Richardson 1962

Type species: A. grandispinosa Richardson 1960.

Ancyrospora ancyrea (Eisenack) Richardson 1962

var., ancyrea Richardson 1962
Plate V, fig. 1, 2.
1925 Type G2 Lang, p. 257; ple 1, figs. 16, 17.

1944 Triletes ancyreus Eisenack, p. 110 (pars); pl. 2, fig. 2 and
pl. 1, figs. 7, 8 (fide: Richardson, 1965, pp. 177-178).

Description: fide: Richardson 1962, pp. 177-179.

Dimensions: (25 specimens): Spore body 100-165u; excluding spines.
Inner body 64-145u.
Spines; 10-50u.

Distribution: Escuminac Formation.

Remarks: The specimens found at Escuminac Bay conform in all respects

to the description of Richardson (1962, pp. 177-179).
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Previous Records: Old Red Sandstone, Northern Scotland: Lang (1925);

Richardson (1962); Eifelian to Givetian. The range of the variety

is thus extended by this study into the Upper Devonian.

Ancyrospora ancyrea (Eisenack) Richardson 1962

var. brevispinosa Richardson 1962

Plate IV, fig. 10.

Description: fide: Richardson 1962, pp. 179-180.

Dimensions: (2 specimens): Spore body; 80, 123u; excluding spines.
Inner body; 67, 10%u.
Spines; 5-15u.

Distribution: ZEscuminac Formation.

Remarks: The ratio of the diameter of the intexine (inner body) to
the total spore diameter falls within the range given by Richardson
(1962, p. 179). The size of the spines slightly exceeds the limit of
1%u (Richardson, ibid.). The specimens are otherwise identical to
those described by Richardson.

Previous Records: Richardson (1962): 0l1d Red Sandstone, Northern

Scotland (Eifelian to Givetian).

Ancyrospora ancyrea? (Eisenack) Richardson 1962

Plate V, figs. 3, 4.
Description: Amb rounded. Trilete; laesurae distinct, ridge-like,
extending almost to the periphery of the spore. Wall relatively thin.
Exoexine(?) variably prolonged into a pseudoflange; intexine of
central body(?) circular. Distal ornamentation of grapnel-tipped

spines with broad bases, narrowing halfway along their length.
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Dimensions: (1 specimen): Spore body 134u; excluding spines.
Inner body 66u.
Spines 10-25u; bases 8-lhu,
Comparison: The specimen agrees in all respects with the diagnosis
of A. ancyrea (Eisenack) Richardson 1962, pp. 176-177, except that
the central body (intexine?) is distinctly circular rather than
subtriangular or triangular. It conforms most closely in spine
length and ratio of central body to the total spore diameter to the
form A. ancyrea var, ancyrea.

Distribution: Escuminac Formation,

Remarks: Richardson (1962, p. 183, text-fig. 9) has outlined a
number of morphological variations within the species Ancyrospora
ancyrea. These include a change in the inner body (intexine)/

total spore diameter ratio and in the length of spines., The specimen
here described may represent another variation, that of a circular
intexine layer as opposed to the usual subtriangular shape shown by

Richardson's specimens.
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Spore Type A

Plate VI, fig. 5.
Description: Amb triangular. Trilete; laesurae, ridge-like,
extending to the spore periphery. Wall of inner region moderately
thick, and markedly thickened at junction of spore body and zona.
Zona thin and variable in width (about 1/3 spore radius) with eight
grapnel-tipped projections at the periphery. Projections wide at
the base (16u) narrowing steadily to 3w below the tips. Ornamenta-
tion of inner region scabrate; zona scabrate to vermiculate(?).

Dimensions: (1 specimen): Spore body 180u.
Projections 16-22y.

Distribution: Okse Bay Formation, site 1.

Remarks: This specimen resembles the genus Cirratriradites in

having a wide, thin zona and triangular shape. No species of this

genus, however, have been reported as having projections of the zona.

Spore Type B

Plate VI, fig. 6.

Description: Amb rounded. Trilete mark not visible. Wall thick.
Structure of spore body obscured. Periphery of spore with closely
spaced processes. Bach process with a rounded, sub-conical base
from which a relatively thin, grapnel-tipped process extends. Often
the processes are broken off, leaving only the conical base. Total
length of processes up to 85u; conical bases about 1/4 of total
length. Base of the cone very broad, narrowing to half the basal
width where the slender process arises. One specimen shows a
flange-like structure developed on one side which extends 55u and

has four or five rod-like thickenings.
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Dimensions: (2 specimens): Spore body 192u, 198u; excluding spines.

Distribution: Escuminac Formation.

Remarks: Unfortunately the specimens available do not reveal the
structure of the spore body or the nature of the flange-like structure.

The specimens bear some resemblance to species of Archaeotriletes

figured by Naumova (1953) but are much larger. The flange-like

structure is somewhat similar to that of sttricosporites corystus

Richardson 1962, pp. 173-174; pl. 25, figs. 1-2.

Spore Type C

Plate VI, fig. 1.
Description: Amb round. Trilete; laesurae simple, extending 3/4
of spore radius and partly obscured by the ornamentation. Wall about
3u thick in optical section. Ornamentation of thin processes,
relatively uniform in height (5-7p) and connected by thin cristae,
apparently in pairs. The cristae appear as webbings between the
processes and are generally one-half their height. The processes
are parallel-sided and have rounded tips. Pairs of processes are
spaced irregularly over the proximal face and are visible on the
equator.
Dimensions: (1 specimen): 48u; excluding processes.

Distribution: Okse Bay Formation, site 1.

Spore Type D

Plate VI, fig. 2.
Description: Amb elongate, rounded, elliptical. Apparently

monolete; laesure simple, extending the length of spore body. Wall
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relatively thick. Ornamentation scabrate. Spore appears cingulate;
the cingulum thick and uniform in width (about 8u) and scabrate.

Distribution: Okse Bay Formation, site 1.

Dimensions: (1 specimen): 66 x 50u.
Remarks: Only one specimen was found of this type. It may represent

an aberrant monolete form of one of the species of Lophozonotriletes

described in this paper. Playford (1962b) has described such monolete

aberrant forms for the miospore species Murospora aurita.

Spore Type E

Plate VI, fig. k.
Description: Amb roundly triangular. Trilete mark not visible.
Wall thin. Ornémentation of long, thin, untapering processes with
rounded apices (10-15u long; 1-2p wide).
Dimensions: (1 specimen): 96u.

Distribution: Escuminac Formation.

Remarks: The specimen described here is similar to the genus

Acanthotriletes except that the processes are bluntly rounded rather

than sharply tapering.

Spore Type F

Plate VI, fig. 3.
Description: Amb round. Trilete mark not visible. Wall folded and
relatively thick. Ornamentation of long, bluntly rounded processes
(10-1% long and broadening to a basal width of 3-6y).
Dimensions: (1 specimen): 87u; excluding processes.

Comparison: This specimen is similar to 'Spore Type D' of Hoffmeister,

Staplin, and Malloy, 1955b, p. 398; pl. 39, figs. 13, 16, in
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ornamentation and size.

Distribution: Escuminac Formation.

Spore Type G

Plate VI, fig. 7.
Description: Amb ovoid. Tetrad mark not observed. Wall thin. Sur-
face of body granulate. Widely spaced processes, with base slightly
wider than tip. Tip of process curved almost at right angles and
tapering to a sharp point. Length of processes 10 to 30u.
Dimensions: (1 specimen): 62yu; not including processes.

Distribution: Okse Bay Formation, site 2.

Remarks: The placing of this specimen in Sporites is arbitrary.

Anteturma POLLENITES R. Potonie 1931
Turma SACCITES Erdtman 1947
Subturma MONOSACCITES (Chitaley 1951) Pot. & Kr. 1954
Infraturma TRILETESACCITI Leschik 1955

Subinfraturma INTRORNATI Butterworth and Williams 1958

Genus ENDOSPORITES Wilson and Coe 1940

Type species: &

ornatus Wilson and Coe 1940.

Endosporites? granisaccatus sp. nov.

Plate VII, figs. 1, 2.
Diagnosis: Amb round. Trilete; laesurae simple, but often slightly
folded about commissures; extending to the edge of the central spore
body. Wall thin. Monosaccate; the saccus thin-walled, extending

3-8p beyond the central body. Ornamentation of central body
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scabrate; saccus granulose to occasionally minutely echinate.

Other Features: Spore outline often irregular due to folding.

Laesurae may appear thickened due to folding about the commissure.
Ornamentation of saccus uniformly spaced and densely packed.

Dimensions: (13 specimens): Central body: 42u(48p)57.
Total diameter; 48u(58u)70n.

Holotype: AG-3.3(i) 1048 - 352; 48y /56y .

Description as in diagnosis, except ornamentation of
saccus finely granulose.

Paratype: AG-3.3(ii) 764 - LOL; 57u/70u.

Description as in diagnosis, except ornamentation of
saccus with granules.

Locus typicus: Escuminac Formation.

Comparison: Endosrrrites? granisaccatus sp. nov. is distinct from

E. micromanifestus (sensu Hacquebard 1957, p. 317; pl. 3, fig. 16)

in having definite external ornamentation on the saccus and a

larger spore body/saccus ratio. It is distinct from E. micromanifestus

(sensu Playford 1963a, p. 652; pl. 93, figs. 17, 18) in the much
larger spore body/saccus ratio and the more pronounced external saccus
ornamentation.

Remarks: Endosporites? granisaccatus sp. nov. is tentatively included

in the genus Endosporites, although that genus is characterized as

having infra-ornamentation on the bladder or saccus. It appears
that the term infra-ornamentation has been used differently by various
authors. Playford (1963a) figures specimens classified as E.

micromanifestus which have small but distinct ornaments on the outer

surface of the saccus. Infra-ornamentation in this sense would then
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mean very small ornamentation. Hacquebard (1957) also figures E.

micromanifestus, and from his photographs, the saccus appears almost

laevigate or with an infra-ornamentation in the sense of being on
the inner surface of the saccus.

Butterworth and Williams (1958, pp. 384, 388) instituted
the subinfraturmae Intrornati and Extrornati, defining the Intrornati
to include monosaccate spores without "extra-~ornamentation' on the
saccus and the Extrornati to have miospores with "external ornamentation
in part without recognizable infra-ornamentation" on the saccus. These
subinfraturmae are mutually exclusive categories if the terms infra-
and extra-ornamentation are understood in the sense of Hacquebard
(1957). As well, Butterworth and Williams have restricted the

genus Endosporites to include only those spores with lack of external

bladder ornamentation, by implication. Thus, E. micromanifestus

(sensu Playford 1963a) and E? granisaccatus would have to be referred

to another genus and be placed in the Extrornati. Hughes and

Playford (1961, p. 42) note this in connection with E. macromanifestus,

Hacquebard 1957 but do not extend this view to E. micromanifestus,

although the original description of this species by Hacquebard (1957,

p. 317) states that it is, "identical to E. macromanifestus but

smaller".

The original aescription of the type species E. ornatus by
Wilson and Coe (1940, p. 184) mentions that the outer wall (of the
saccus) is "granulose'. If this refers to external ornamentation,

then Endosporites would have to be relocated in the Extrornati as

defined by Butterworth and Williams and would include, by implication,
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only those types with minor external ornamentation, A new genus

would then have to be proposed to include species such as

E. micromanifestus (sensu Hacquebard).

Further comment would have to await the examination of
relevant type specimens and clarifications of terms used by various
authors., The author, however, wishes to point out the existence of

the discrepancy in terminology.

Endosporites sp.A.

Plate VII, fig. 3.

Description: Amb round. Trilete; laesurae apparently compounded or
perhaps folded; margin 2-3p wide; laesurae extend just beyond the
central body. Central body wall thin., Monosaccate; the saccus very
thin, laevigate, and appearing microrugulate because of numerous
small, irregular folds, Central body ornamentation indistinct.
Dimensions: (8 specimens): Total spore diameter: 38u(bhly)4Su,

Saccus extends 1-3p beyond the central body.

Comparison: Radialetes Playford 1962 is alete, and has definite

thickenings rather than folds.

Distribution: Escuminac Formation.

Remarks: The interpretation of Endosporites sp.A. is difficult

because the saccus is closely appressed to the central spore body.
The folds at first appear to be radially disposed but are actually

irregular. These folds also obscure the central body structure.
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Monosaccites Type A

Plate ViI, fig. 5.
Description: Amb rounded, occasionally ovoid. Trilete; laesurae
indistinct, visible on one specimen; simple, extending 2/3 radius of
the inner spore body. Inner body wall, 1-2u in optical section.
Monosaccate; saccus of variable extent, generally 1/5 but as much
as 2/5 of total spore radius. Saccus ornamented with punctae or
infragranuli(?) (sensu Hacquebard, 1957). Inner body ornamentation
obscured by saccus ornament,
Dimensions: (5 specimens): Total diameter; Siu(56yu.)58u.

Comparisons: The specimens are similar to E.? granisaccatus (this

paper), but lack a distinct trilete mark and external granulose
bladder ornamentation,

Distribution: Escuminac Formation.

Monosaccites Type B

Plate VII, fig. 6.
Description: Amb distinctly triangular, but inner body circular.
Trilete mark not visible. Wall of inner body apparently thickened
about the periphery to 5u, otherwise thin., Monosaccate; saccus
triangular in outline and laevigate; thrown into irregular, small
folds giving the surface a pseudo-reticulate appearance,

Dimensions: (1 specimen): Inner body 38u.
Outer body (total diameter) 49u.

Distribution: Escuminac Formation.
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Monosaccites Type C

Plate VII, fig. 7.
Description: Amb ovoid. Tetrad mark not visible. Central body wall
1p thick. Saccus variably extended from central body; ornamented
with broad, low, irregularly anastomosing ridges, often enclosing

small lacunae similar in appearance to those of Convolutispora

tuberculata Hoff,, Stap., and Malloy.

Dimensions: (1 specimen); total diameter: 61lyu.

Distribution: Okse Bay Formation, site 1.
Subinfraturma EXTRORNATI Butterworth and Williams 1958

Genus RHABDOSPORITES Richardson 1960

Type species: R. langi (Eisenack) Richardson 1960.

Rhabdosporites langi (Eisenack) Richardson 1960

Plate VII, fig. 4.
1925 Type B lang, p. 256; pl. 1, figs. 3-6.

1944 Triletes langi Eisenack, p. 112; pl. 2, fig. k.

1960 Rhabdosporites langi (Eisenack) Richardson, p. 54; pl. 14,
figs. 8=9 and text-figs. &, 6B.

Description: Amb ovoid to rounded. Trilete; laesurae simple,
extending to the periphery of the spore body; apparently compound,
but more probably, parallel folds in the saccus give this appearance.
Central body wall thin, but thickened(?) about the periphery of the
central body. Monosaccate; saccus completely encloses the central
body; saccus ornamented with densely packed pila or setulae about 3p

in height and lu wide. Occasionally the rods are more conical in
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outline., Saccus thin-walled and folded.

Dimensions: (3 specimens): Total diameter: 162yu,1631,170u.
Inner spore body: 110u,108u,130u.

Comparison: Rhabdosporites langi compares favourably with specimens

of R. langi (Eisenack) Richardson 1960, except that one specimen of
this study has ornamentation more cone~like than rod-like. The
three specimens‘also show a thickening of the central body unlike
the specimens described by Richardson,

Distribution: Escuminac Formation.

Monosaccites Type D

Plate VIII, fig. 1.
Description: Monosaccate, the saccus trianguloid; central body
roundly subtriangular. Trilete; laesurae compound, the margin about
by wide; laesurae extend almost to the periphery of the central body
and are obscured somewhat by folds in the saccus. Central body and
saccus thin-walled. Saccus ornamented with densely packed echini,
sharply pointed, and of uniform height (about 1lu).

Dimensions: (1 specimen): Total diameter; 148u.
Central body; 93u.

Distribution: Escuminac Formation.

Monosaccites Type E

Plate VII, fig. 8.
Description: Amb circular. Trilete; laesurae simple but appearing
compound because of folds about the commissures; laesurae extend
almost to the periphery of the saccus. Central body wall thin,

apparently laevigate. Saccus thin-walled and ornamented with
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densely packed granuli (3 to lp in diameter and about lp in height).

Dimensions: (1 specimen): Total diameter; 183y,
Central body; l22u.

Comparison: This specimen conforms in all respects to the description

of Endosporites macromanifestus Hacquebard 1957, p. 317; pl. 3,

figs. 14-15 except that it is larger in size and has distinct extra-
ornamentation (sensu Butterworth and Williams 1958) of granuli on
the saccus.

Distribution: Escuminac Formation.

INCERTAE SEDIS

Group ACRITARCHA Evitt 1963
Diagnosis: Unicellular or apparently unicellular microfossils
consisting of a test composed of organic substances and enclosing
a central cavity. Shape of the test spherical, ellipsoidal, discoidal,
elongate or polygonal; test surface smooth, granular, punctate or
perforate. Spines or other processes, raised ridges (crests),
flanges, wings or other outgrowths present or absent; where present,
distributed regularly or irregularly. Inner capsule present or
absent; where present, connected to test by varied means or lacking
such a connection. Shell opens by rupture, splitting, or formation
of a simple circular pylome. Rarely, a number of tests loosely

associated in a chain.

Subgroup SPHAEROMORPHITAE Downie, Evitt and Sarjeant 1963
Diagnosis: Acritarchs having a spherical to ellipsoidal shell lacking

an inner body. Surface granular, smooth, punctate or perforate, but
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not otherwise ornamented. Without observed opening, with a simple

circular pylome, or opening by splitting.

Genus LEIOSPHAERIDIA (Eisenack 1958) Downie and Sarjeant 1963

Type species: L. baltica Eisenack 1958.

Diagnosis: Spherical to ellipsoidal bodies without processes, often
collapsed or folded, with or without pylomes. Wall granular, punctate
or unornamented; thin., Without division into fields and without

transverse or longitudinal furrows or girdles.

Leiosphaeridia orbiculata (Staplin) Downie and Sarjeant 1963

Plate VIII, figs. 2, 3.

1961 Protoleiosphaeridium orbiculatum Staplin, p. 405; pl. 48, fig. 12.

1963 Leiosphaeridia orbiculata (Staplin) Downie and Sarjeant, p. 95.

Description: Amb rounded to slightly ovoid. Wall up to 1lp thick in
optical section and folded to unfolded., Wall laevigate. No pylome

evident.

Dimensions: (14 specimens): 21u(2%w)4lyu.

Comparison: The specimens of this paper agree in all respects with

those called Protoleiosphaeridium orbiculatum (Staplin, 1961, p. 405).

Distribution: Escuminac Formation.

Discussion: Downie and Sarjeant (1959, p. 88) point out that

Protoleiosphaeridium (cf. Staplin, 1960) may be retained as a valid

subgenus of Leiosphaeridia to include thin-walled forms having a

diameter of less than 50p. Staplin's view (1960, pp. 403-40k4) that

forms with a pylome should be excluded from the genus Leiosphaeridia,

according to the original diagnosis of Eisenack (1958), is based on a
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misinterpretation of the diagnosis, This is made clear by Downie
and Sarjeant (1963, p. 88).

The author thinks that arbitrary subdivision of a form genus
by size, despite a lack of morphological difference, and especially
when no marked size classes exist, is unnecessary. Thus, the
taxonomic practice of Downie and Sarjeant (1963) and of Norris and

Sarjeant (in press) has been followed.

Leiosphaeridia microgranulifera (Staplin) Downie

and Sarjeant 1963
Plate VIII, fig. k.

1961 P. microgranifer Staplin, p. 405; pl. 48, fig. k.

1963 L. microgranulifera (Staplin) Downie and Sarjeant, p. 95.

Description: Amb round to irregularly ovoid due to folding. Wall
thin and often highly folded. Ornamentation granulose.
Dimensions: (5 specimens): 34n(35u)37u.

Comparison: The specimens of this paper are identical to those

described by Staplin as Protoleiosphaeridium microgranifer, except

for the smaller size range exhibited.

Distribution: ZEscuminac Formation.

Previous Records: Upper Devonian: Woodbend Fm., Duvernay wmen.,

Edmonton, Alberta.



DISCUSSION

MORPHOLOGICAL CHARACTERISTICS AND MIOSPORE ASSEMBLAGES

Valuation of Hypotheses

A number of hypotheses have been proposed earlier (Xigg:
pp. 14-17) in relation to the method of tabulation of morphological
features of individual miospores. It is now possible to discuss
these with respect to the data provided by several miospore
assenmblages,

In discussing the hypotheses, use will be made occasionally
of evidence provided by the statistical tests of chi-square and
significance of the difference of arithmetic means (the T-test).
While the statistical evidence may support the hypotheses, it cannot
be used to substantiate interpretations of the hypotheses. The
statistical evidence may be said not to be in conflict with the
hypotheses.

Several types of assemblages are available for discussion.
Miospore assemblages from Goose Fiord and Escuminac Bay may be
considered as complete assemblages; in addition, the sites from
Goose Fiord provide two sub-assemblages. Variations within a relatively
small vertical stratigraphic section containing a similar assemblage,

therefore, may be considered.

102
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Several of the hypotheses éoncern the relation of miospore
species and tabulation of morphological characteristics independent
of species. Acceptance of these hypotheses would constitute a
rational basis for continuing the use of the tabulation method in
conjunction with the miospore species method. Because of this, it
is appropriate to consider such hypotheses first.

It has been proposed that variations within miospore species
are obscured by the necessity of grouping morphological characteristics
in defining form species., A tabulation of these morphological
characteristics independent of the species concept might allow such
variations to be expressed.

Morphological variation within miospore species is evident

in assemblages from Goose Fiord. Retusotriletes greggsi, the dominant

miospore species at both sites, is characterized by a wide variation
in ornamentation. The variety of ornamentation occurs along with the
constant feature of proximal curvaturae (TABLE 3); the ornamentation
bears no relation to size or wall thickness., It does not seem
advisable, therefore, to divide this species into several taxa with
ornamentation as the only criteria. These variations, however, may
be tabulated in absolute abundance by the morphological tabulation

method (Text-fig. 6). Lophozonotriletes crassirugulatus sp. nov. may

be taken as another example. In this species, both rugulae and
verrucae may occur on the distal face. Although the rugulae
predominate, the occasional occurrence of verrucae are recorded by
the tabulation method., In samples from Escuminac Bay, specimens of

Punctatisporites pseudobesus occasionally possess a contact area; this
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feature is not considered sufficient to exclude these specimens from
the species as defined by Playford (1962b). The occasional
occurrence of this feature is, however, recorded in the tabulation
counts and contributes to the character of the whole assemblage.
Other examples could be cited.

These examples suggest acceptance of the hypothesis. The
tabulation method does allow expression of variation within species.
In addition, it allows this variation to be expressed in proportion
to its frequency of occurrence.

Miospore specimens occurring rarely, and those specimens
that cannot be assigned more accurately than the generic, or higher,
level (e.g.: turma or infraturma level) have been suggested as
contributing to the total morphological character of the assemblage.
The implication is present in this hypothesis that such forms would
necessarily be ignored in assessing an assemblage on the basis of
distinct miospore species,

Text-fig. 9 shows the results of a count of 150 miospores for
each sample and gives values for the occurrence of distinct species,
representatives pf genera unassigned to species, and forms assigned
to turmae or infraturmae. The presence of a miospore in a sample,
though not in the actual count, is denoted by an '"X". The two sites
at Goose Fiord may be used as an example. For these two sites, a
total of 1930 miospores have been counted. Of these, 98 specimens,
or 5% of the total, are unassigned to a species. This fraction would

not be included in a standard survey of distinct species. Some
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examples of this neglected fraction may be mentioned. It includes
miospores with a perine layer. These constitute about 0.5% of the
assemblage. Miospores with triangular shape and concave interradii
constitute another 0.5% of the total count (Text-fig. 6). Other
examples may be noted: monosaccate specimens in the Goose Fiord
assemblage; and specimens with curvaturae in Escuminac Bay samples.
Tabulation of the morphological characteristics of these
miospores thus ensures a more complete survey of the morphological
variation present in an assemblage and in proportion to its occurrence.
Correlation of miospore species with morphological character-
istics of the assemblage in the same geological unit depends on a
consideration of the hypothesis discussed above. To the exﬁent that
unassigned specimens comprise the assemblage, then to a corresponding
degree, morphological characteristics will not correlate with the
miospore species assemblage in the same geological unit. The variation
from bed to bed at Site One, Goose Fiord, (Text-fig. 7) in number of
miospores with punctate, scabrate, and rugulate ornamentation, not only

can be correlated partly with variation within species of Retusotriletes,

but also with fluctuating numbers of unassigned forms of Punctati-

sporites, Lophozonotriletes, and other forms,

On the basis of the preceding discussion, the three hypotheses
relating miospore species and morphological characteristics of
assemblages may be accepted. There is a rational basis for continuing
the tabulation method independently of the miospore species method.

The preceding conclusions dealing on relation of miospore
species and the tabulation method were first suggested as working

hypotheses. A further conclusion of this type is suggested by
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examination of the data, Reference to Text-fig. 7 shows that in all
individual samples, certain features of ornamentation, shape, and
structure are prominent and certain other features are accessory.
Sample AEI-4367 contains miospores which are dominantly echinate in
ornamentation, with accessory ornamentation of granuli or punctae.
The miospores are generally round, radial, with curvaturae, simple
lips and relatively thin-walled. In sample AEI-4370, miospores are
also predominantly ornamented with echini, but show accessory
ornamentation of a reticulate, scabrate, or punctate type. The
structure and shape remain essentially unchanged. Other examples
could be demonstrated in other individual beds.

This suggests that individual units within a sequence may
be characterized by the morphological characteristics of the contained
assemblage of miospores. This is not to say that such characteristics
may be used to correlate units stratigraphically. The use of this
method in correlation would depend on how far such assemblage
characters extended laterally. This problem has not yet been invest-
igated,

If individual beds may be characterized in this manner, then
it seems reasonable to extend this to complete assemblages. Miospores
from Goose Fiord sites are rounded, occasionally triangular, radial,
and generally thin-walled with curvaturae and simple laesurae.
Ornamentation is predominantly echinate with accessory ornamentation
of a granulate, punctate, or scabrate type. Miospores from Escuminac
Bay, in contrast, are only rarely triangular in shape and rarely

possess curvaturae. Reticulate forms are absent and laevigate forms
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assume more importance. The percentage of rugulate forms is consider-
ably reduced., Like miospores from Goose Fiord, however, specimens
from Escuminac Bay are geénerally round, radial, thin-walled forms
with simple laesurae and predominantly echinate.

Thus, the tabulation of morphological characteristics of
individual miospo?es in assemblages permits a detailed and precise
qualitative summation of the similarities and differences in
morphological characteristics between assemblages, and the dominant
characters within an assemblage.

Two hypotheses remain to be discussed. The first concerns
fluctuation in the total number of morphological characteristics
within geological units containing a similar miospore assemblage. The
second concerns changes in the morphological character of two
assemblages in relation to changes and similarities in the occurrence
of miospore species.

Fluctuation in number of different morphological features
within an assemblage may be examined by reference to counts of
miospore characteristics for different beds within the stratigraphic
interval of the assemblage. The data obtained from the miospore
assemblages of individual beds at Site One, Goose Fiord, (Text-
figs. 7, 8) provide examples. Reference to these text-figures
shows that from 21 to 32 out of a possible 36 characteristics have
been recorded from samples within the sequence of beds containing the
assemblage., Thus a numerical basis for the hypothesis exists. There
appears to be no correlation between the number of distinct miospore

species and the number of different characteristics present in the
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same geological unit (Text-fig. 8). The possible palaeoecological
significance of this variation will be discussed in a later section.

The remaining hypothesis proposed earlier (vide: p. 16)
suggested that some palaeocecological significance might be attached
to changes in total morphological character in‘relation to changes
in the occurrence and type of miospore species.

Two alternatives, each with two possibilities, are contained
in this hypothesis, Firstly, there may be a significant difference
(statistically) in ornamentation, size, shape, and structure for two
assemblages. Such a change may or may not be reflected in a change
in the total numerical occurrence of miospore species. Secondly,
there may be no significant change in the morphological character-
istics of two assemblages, while there may or may not be a significant
change in the occurrence of miospore species.,

The number of variables involved in this hypothesis has made
the use of a non-parametric statistical test desirable. The
statistical methods used in connection with this hypothesis have been
described earlier (pp. 40, 44, 45). Reference to TABLE 1 (p. &44)
shows that chi-square values obtained from comparison of the
subsections of miospore morphology from both pairs ¢f assemblages
(Goose Fiord and Escuminac Bay; Goose Fiord, Sites One and Two) are
highly significant. The deviations between the calculated and
theoretical values of chi-square would be expected much less than
once in a thousand (Fisher and Yates, 1953, p. 4%1). The null

hypothesis of no significant difference must be rejected. There is
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in fact a highly significant statistical difference between the two
pairs of assemblages with respect to the subsections of ornamentation,
shape and structure.

Arithmetic mean diameters of miospores from the two pairs of
assemblages were also tested for significant difference using the
T-test (pp. 45, 46). The results of this test (TABLE 2) indicate
that the differences between the arithmetic means of the diameters
of miospores from the two pairs of assemblages are highly significant.
Such a difference, if the two means were considered as coming from the
same population of miospores, could be expected much less than once in
~a thousand (Fisher and Yates, 1953). The null hypothesis must be
rejected., The samples of miospores from which the respective pairs
of arithmetic means were drawn could not have come from the same
population of miospores with respect to size (long diameter).

Statistical considerations thus indicate that the size, shape,
ornamentation, and structure of miospores from Goose Fiord and
Escuminac Bay and from the two sites at Goose Fiord, are significantly
different.

Examination of Text-fig. 10 shows that only one specimen of
one species exists in common between the Goose Fiord and Escuminac
Bay assemblages, The significant difference in morphological
characteristics is thus to be expected in this case. If the
morphological characteristics had shown no significant difference,
the result would have been unexpected.

Where miospore species are similar in number and type, the
morphological characteristics of the assemblages might be expected

to be similar, The sites at Goose Fiord show a similar species
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assemblage, but have a significantly different set of morphological
characteristics. If the numerical occurrence of the distinct
miospore species and specles designates can be shown to differ
significantly, then the result may be explained on this basis., If
this is not the case, then this is in fact an instance of the second
possibility of the first alternative of the hypothesis.

A chi-square test for significant difference of the numerical
occurrence of miospore species at the two sites is appropriate.
Chi~square as used here is essentially a test of homogeneity with
respect to the numerical occurrence of miospores species in two sub-
assemblages. The null hypothesis is proposed that there is in fact
no significant difference in the numerical occurrence of miospore
species at the two sites. A probability level of 0.05 (5%) is

appropriate for this test. Certain species (Leiotriletes sp.A. and

L. §R;§.) will have to be grouped in order to keep the numerical
content of individual cells greater than five (Mills, 1957).

The occurrence of each species at the sites, the chi-square
values for each cell, and the calculated and theoretical values of
chi-square are included in TABLE &k,

The results indicate that there is no significant difference
in the abundance of miospore species at the two sites. The null
hypothesis must in fact be accepted. Such a calculated value of
chi-square (at 11 degrees of freedom) could occur as a result of
chance alone as much as 10% of the time (Fisher and Yates, 1953,

Pe ""l)o
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For the two sites at Goose Fiord, the second possibility of

the first alternative of the hypothesis holds. There is a significant

TABLE 4, Numerical occurrence of distinct miospore species and
species designates at Goose Fiord, Sites One and Two. The chi-square
values (calculated) are shown for each individual cell. Some species
are combined for the test,

Number of Chi-square
Miospore Species Specimens values

Site One Site Two (calculated)
Leiotriletes sp.A. L 2 0.007
Leiotriletes sp.B. - - emee-
Punctatisporites tenuis 12 2 1.775
Punctatisporites lunaris L L 0.145
Punctatisporites sp.A. 3 2 0.417
Retusotriletes greggsi 937 Lslh 1,747
R. semizonalis 258 90 4,303
Verrucosisporites certus 9 3 0.191
Apiculatisporis sp.A. 2 3 2.143
Dictyotriletes trigonalis 10 9 2.363%
Convolutispora tuberculata L 1 0.417

Lophozonotriletes

crassirugulatus 9 0 2.800
L. rarituberculatus - = eee——
Cingulizonates boreus 6 b 0,476
TOTALS 1258 574 17,691

Number of degrees of freedom: 11
Chi-square value for 11 degrees of freedom at 5%: 19.675
Note: Leiotriletes sp.A. and L. sp.B. combined.

Lophozonotriletes crassirugulatus and L. rarituberculatus
combined,

difference in ornamentation, shape, structure and size (vide: p. 110)
of the miospores at Site One compared with those at Site Two, but
there is no significant difference in the occurrence of miospores and

species designates in the two sub-assemblages.
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Morphological Tabulation and Devonian

Plant Palaeoecology

The conclusions presented in the preceding section are
practical ones, based solely on numerical data. They suggest
certain theoretical interpretations and implications of a palaeo~-
ecological nature.

The morphological tabulation method allows expression of
the type and frequency of variation within distinct species,

These variations, as in Retusotriletes greggsi, may not be marked

enough, or consistent enough, to warrant the separation of a

species into several new form species. Perhaps, however, these
variations represent the presence of more than one natural species,
or of two or more closely related species, While the presence of
such forms would not be suggested by the species method, it would be
emphasized by the tabulation method. The variations may represent
the influx or emigration of parent plant forms in the vicinity of
the depositional site.

Rare and unassigned specimens have been shown to contribute
to the overall character of the morphg;ogy of a miospore assemblage.
This conclusion suggests certain palaeoecological interpretations.
These rare forms perhaps represent miospores of plants not growing in
the immediate vicinity. For example, (Text-fig. 6) the cingulate,
zonate, and saccate forms which are present in the Goose Fiord
assemblage are not characteristic of the miospore assemblage. They

contrast with the less structurally complex forms like Punctatisporites

and Leiotriletes. Because the miospore assemblage at Goose Fiord is
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dominated by two closely related species, it is suggested that most

of the miospores in the assemblage were transported relatively short
distances. Thus, these rare forms might be interpreted as being the
miospores of plants growing some distance from the site of deposition,
representatives of parent forms inhabiting upland regions (Chaloner,
1958a). Two other interpretations of these rare miospore specimens
are possible, Such miospores may represent parent forms whose
dispersal mechanism was relatively inefficient, or whose spores were
not so easily transported by wind. Finally, they may also represent,
of course, miospores of parent plants that produced relatively few

spores compared to the plants that produced Retusotriletes greggsi.

There is not enough information available to suggest which of these
Vinterpretations is the most probable.

Tabulation of morphological characteristics of individual
miospores allows a detailed and precise summation of similarities and
differences in morphological characteristics between assemblages and
of dominant characteristics within an assemblage. The tabulation
method thus provides a way, independent of species, of assessing
morphological trends within related sub-assemblages and between
assemblages. These morphological tfends may have their origin in
palaeofloristic changes in the parent flora. The implication is
especially important with regard to individual geological units
within a section. Changes in the dominant characteristics within
these units as the stratigraphic interval is traversed may reflect
fluctuations of parent floras in the region.

Fluctuation in the total number of different morphological

features, in units of a stratigraphic interval containing the same
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miospore species, has been demonstrated at two sites at Goose Fiord.
Assessment of this variation in relation to Devonian plant palaeo-
ecology is difficult. Radforth and Wilkinson (1959, p. 33) suggest,
that for miospores (of Tar Point, Quebec), differences in pattern
arise from differences in biological trend. If this is so, then the
variation in total number of characteristics at Goose Fiord sites may
mean a variation in complexity of the parent plant assemblage as
reflected in the elaboration of their spores. Relatively simple,
punctate miospores are common in sample AEI-4367, while more elaborate,
cingulate miospores are present in sample AEI-4369, The variation
may arise from elaboration of the parent flora at the site, but may
also be introduced by miospores occurring rarely and suggested as
being representatives of forms not growing near the deposition site.
Such elements, for example, are introduced in sample AEI-4369 by the
presence of monosaccate forms.

It has already been shown that the number of distinct miospore
species in a geological unit at a site does not correspond to the
number of different morphological features (Text-fig. 8). This
would tend to support the view that complexity in the miospore rather
than variation in species numbers is the determining factor in the
fluctuation, Confirmation of these interpretations, however, must
await more positive evidence, Bécause an abstract principle is
involved, and not a direct comparison, a study of the relation of
the complexity in a region, of modern plants, to that of their spore

morphology might be useful in the solution of this question.
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The relationship of miospore species and morphological
characteristics between two assemblages has been shown to have two
aspects (vide: pp. 108, 109). Palaeoecological interpretations of
these aspects may now be explored.

If the morphology and species show significant change in
two widely separated assemblages (such as those at Goose Fiord and
Escuminac Bay, Quebec), then it is likely that this indicates a
definite floristic difference in the parent flora. The reasons for
this difference may be several and complex, probably palaeogeographic
and palaeoclimatic. If this should occur within an assemblage
(a condition not represented in assemblages discussed in this work),
it may reflect an incursion of new parent forms into the vicinity of
the depositional site, replacing the old forms and occupying a similar
or changing ecological niche.

If the species are similar in numerical occurrence and the
morphological characteristics are significantly different, other
interpretations are suggested. Such an occurrence has been demonstrated
at Sites One and Two of Goose Fiord, At these sites, there may have
been a change in the parent flora not reflected by the species concept.
If so, this represents a more refined palaeoecological indicator of
palaeofloristic changes. The gradual incursion of new forms into a
region would be visible first in morphological tabulation counts and
then become evident in form species.

Other possibilities are not represented in assemblages described

in this study, but their palaececological significance may be profitably
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discussed. Assemblages may occur having similar species and similar
morphology or with similar morphology but different species. In the
first instance, which might be the one expected where species are
similar, parent floras are probably very much alike. The second case
offers more possibilities. If a microflora is composed of a number

of species of Punctatisporites, for example, there is little lattitude

for variation in morphological characteristics (round, scabrate,
punctate). If the contention of Radforth and Wilkinson (1959) is
supported, then this may indicate little specialization in the parent
floras. This lack of sPecialization might be rgflected in few
different parent genera and species or in a number of closely related
genera and species occupying the same ecological niche. These
possiblities as well as the two represented in the assemblages are
synopsized in TABLE 5.

TABLE 5. Synopsis of the relation between morphological features

of individual miospores and miospore species in different
miospore assemblages.

SPECIES MORPHOLOGY
SIMILAR DIFFERENT
Parent floras Impending changes in parent
SIMILAR probably quite floras not suggested by the
' similar. species concept.
Little change in Floras probably totally
DIFFERENT speciglization of different. Reasons varied
parent flora. Forms | and complex
may be different in (Climatic, geographical).
the two assemblages.
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Objections to Palaeoecological Interpretations

Certain objections, some fundamental, others secondary, may
be made to the interpretations of palaececological significance.

One of the fundamental objections arises from the relation of the
miospore to parent forms. It has been emphasized previously that

the botanical affinities of the miospores are not known. This also
means that nothing is known about the habits and taxonomic positions
of the parent plants. Further, nothing is known about the habitat of
the parent flora. In view of this, may the use of miospores as
palaeoecological indicators be considered valid?

No conclusion is drawn or interpretation made about the habit,
habitat, or taxonomic position of the parent floras on miospore
evidence alone. The miospores have been considered consistently as
abstract indicators of palaeofloristic changes; this view is in
perfect accord with the concept of palaeocecology presented throughout
the thesis, In the sense, therefore, that Devonian plant palaeoecology
has been outlined, the attempt is valid.

A second fundamental objection concerns the interpretations
of differences in frequency of occurrence of morphological character-
istics. Because the parent plants are unknown, there is no way of
being certain of the numbers of miospores produced by these plants,
The varying frequencies of occurrence of miospore species, therefore,
may be a result of both different numbers of spores being produced by
parent plants and the numbers of these plants in the vicinity of the
depositional basin. The frequency of morphological characteristics

depends to some extent on the numbers of the various miospore species
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present. Thus the tabulation method presents a misleading picture.
To formilate hypotheses on this basis and suggest palaeocecological
interpretations is therefore an invalid practice.

This objection would be a serious one if statements were made
about numerical occurrence of parent floras. It would also be valid
if numerical results of morphological counts were used to suggest
changes of a quantitative nature in floras represented by their
miospores. In this thesis no such statements are made; a few
speculations are offered, but these are not presented as conclusions,
only as alternatives and in relation to other considerations.

The morphological tabulation method is concerned only with
presenting aspects of microfloral assemblages not emphasized by the
species method. When numerical frequencies of morphological character-
istics are compared, the process is done in relation to the numerical
frequencies of the miospore species or in terms of dominance of certain
characteristics. Such a comparison is consistent, in the first case,
because the same miospores are being regarded from different aspects.
Thus such a hypothesis as was proposed concerning the frequency of
miospore species and the frequency of morphological characteristics
(g;g.: if the species are similar in type and number, the morphology
of the assemblages will be similar) embraces nothing outside of this
system, If differences are detected that are inconsistent with the
hypothesis, then it is reasonable to propose that other factors may be
active., In this thesis, palaeocecological factors are suggested. The
explanations are independent of the numerical results.

In the second case, nothing is being concluded on the basis
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of absolute numerical abundance of morphological characters. Only
the relative dominance of certain characteristics is pointed out.
Palaeoecological interpretation of this hypothesis may not be
rejected on the basis of the objection put forward above.

The secondary objections are concerned with specific
conclusions, It may be contended that variation of morphology within
miospore species, supposedly of palaeoecclogical significance, may
arise from improper speciation., An example may be the dominant

species of the Goose Fiord assemblages, Retusotriletes greggsi. It

has been pointed out that taxonomically, no sound basis exists for
splitting this species into a number of species. In any case, if

the species was split (for example into forma), such action would not
alter the expression of variation afford by the tabulation method.

Further splitting would also emphasize the possibility of palaeoecological
interpretation of these variations.

Rafe specimens and those unassigned to distinct species have
been suggested as having palaeoecological significance. Such an
interpretation may be criticized on the basis that this significance
is only apparent. If enough of these forms could be found, they could
be incorporated into distinct species. It may be pointed out that
over 5000 miospores from Goose Fiord and at least 1000 from Escuminac
Bay were examined. The rare specimens still did not occur enough to
provide material for speciation. Their palaeoecological significance,
in any case, would not be lost because they occurred in sufficient
nunmbers to be classified as distinct species.

Finally, there is the contention that the variations from
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sample to sample may be artifacts arising from techniques. Lee
(1964) has presented results which show the pronounced differences
in generic assemblages from the same sample processed by different
methods., In this study, however, preparation methods were kept as
similar as possible throughout. The substitution of sodium hypo-
chlorite as the oxidizing agent in the case of certain samples from
Goose Fiord was the only departure from the usual procedure. Oxida-
tion with this reagent was carefully controlled, however, so that

the degree of oxidation remained comparable to that obtained by the
dry Schulze method. Any effect of the preparation method, therefore,

was constant.

The Morphological Tabulation Method:

General Conclusions

The preceding discussion of the morphologiéal tabulation
method has been concerned with individual hypotheses., These have been
valuated and shown to have foundation in the data. Palaeoecological
interpretations of the individual hypotheses have been advanced and
objections to the interpretations have been considered. It is
appropriate now to consider the method in its entirety and to indicate
its application and its scope in general terms.

The method of tabulation of morphological characteristics of
individual miospores provides much useful information not supplied by
the species method., While no quantitative conclusions may be reached
about the palaeoecology of parent floras, using this information,

certain qualitative interpretations may be advanced,
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The palaeoecological interpretations are palaeofloristic in
scope, in accordance with the definition of Devonian plant
palaeoecology offered earlier. Moreover, these palaeofloristic
interpretations seem suited (for the most part) to investigations
§f assemblages of relatively small geographical extent. The method
thus provides a complementary technique to that supplied by the use
of the species concept (g;g.: Playford, 1963b; Hacquebard and Barss,
1957) which has a much wider geographical scope.

The results of the investigation of this method, therefore,
are positive in nature and suggest that the individual hypotheses
and the interpretations suggested by them may be further profitably

investigated.

MIOSPORE SPECIES AND DEVONIAN PALAEOFLORAS

" Microfloras and Parent Floras

Miospore species, although based on arbitrary groupings of
spores with similar morphological characteristics, probably represent
natural groups at the genus or species level (Knox, 1950; and others).
Miospore species assemblages, therefore, may be considered as
corresponding broadly to particular parent floras. Even though the
parent plants are not known, the miospore species may be used as
indicators of palaeofloral changes.

Morphological circumscriptions of miospore genera are usually
much too broad in scope and tend to suggest similarity between
assemblages which may be somewhat misleading. When miospores are

used for this purpose, therefore, it is best to work at the species
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level.

On the background of these considerations, the miospore
species assemblages of Goose Fiord and Escuminac Bay may be compared
with each other and with miospore species assemblages of Middle

Devonian to Lower Carboniferous age reported by other workers.

Comparison of Microfloral Assemblages

Goose Fiord Assemblage - Six species in this assemblage do

not occur elsewhere: Punctatisporites tenuis, P. lunaris,

Verrucosisporites certus, Dictyotriletes trigonalis, Lophozono-

triletes crassirugulatus, and Cingulizonates boreus, all new species.

In addition, several forms of lLeiotriletes, Punctatisporites,

Granulatisporites, Apiculatisporites, and Stenozonotriletes, not

assigned a specific epithet, occur only at Goose Fiord (Text-fig. 10).
A number of species are common to this and other assemblages.

Retusotriletes greggsi and R. semizonalis occur in the Ghost River

Formation, (McGregor, 1964) of late Middle or early Upper Devonian age,
in Alberta. R. greggsi has also been reported in the Onteora Formation
of New York State (McGregor, 1964) of Upper Devonian age.

Convolutispora tuberculata has been reported from the Upper

Devonian in southern Russia (Dnieper~Donetz Basin, Ischenko, 1956)

and from the lower Carboniferous in western and southern Russia

(Luber and Waltz, 1938; Ischenko, 1956), Spitzbergen (Playford, 1962b),
and Axel Heiberg Island, in the Canadian Arctic (Playford and Barss,
1963).

Lophozonotriletes rarituberculatus has been reported from the
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The geographical distribution of miospore and
acritarch species and species designates occurring

at Goose Fiord and Escuminac Bay. A single unbroken
line indicates occurrence in rocks of Middle to Upper
Devonian age, a double unbroken line Middle Devonian
to Lower Carboniferous age, and a paired broken and
unbroken line, Lower Carboniferous age. Arctic

Canada includes the Goose Fiord locality. Information

derived from various sources.
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Punctatisporites tenuis
¥. lunarils

P, sp A

Retusotriletes greggsi
R, semisonalis
Granulatisporites sp A,
Verrucosisporites certus
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Punctatisporites glaber

P, pseudobesus

Calamospora? similis

c, Atnv_l

Retusotriletes simplex?
Planisporites aculeatus
Apiculatasporites dllucidus
Stenosonotriletes clarus
Lophozonotriletes sp A,
Emphanisporites sp,

Ancyrospora ancyrea
var, ancyrea

A, ancyrea
var, breviepinosa

Endosporites? granisaccatus
Endosporites sp. A,
Rhabdosporites langl

Acritarcha
Lelosphaeridia orbiculata

L. ni.crosr-nuuft{-
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Latvian SSR and White Russia (Kedo, 1955; 1957), as well as from

localities listed for Convolutispora tuberculata.

While no species in common with the Goose Fiord assemblage
have been reported by Naumova (1953) in her work on the Middle and
Upper Devonian of the Russian Platform (west-central Russia),
certain similarities are evident in morphology and structure of

species between the two assemblages. Leiotriletes simplex and

L. laevis are similar to Leiotriletes sp.A. (this work). Naumova's

species, Lophozonotriletes torosus, L. tylophorus, L. rarituberculatus

non (Luber) Kedo , and L. scurrus resemble the Goose Fiord species,

Lophozonotriletes crassirugulatus sp. nov. and L. rarituberculatus

(Luber) Kedo, in shape, size range, structure of cingulum, and
ornamentation. The species listed above, that are described by
Naumova (1953), are among those listed as dominant forms in her spore
complexes VII and VIII of Upper Frasnian age (Lower Upper Devonian).
Species described in this work from Goose Fiord, Punct-

atisporites tenuis sp. nov. and P. lunaris sp. nov., show close

similarity in size range and ornamentation to P. arcticus,

P. scabratus, and P. putaminis described by McGregor (1960) from coal
of early Upper Devonian age on Melville Island in the Canadian Arctic.
Other species of this assemblage, however, show little similarity to
the assemblage described here from Goose Fiord, Ellesmere Island,
despite the relative geographical proximity of the two sites. Because
the former assemblage was preserved in a coal seam and the latter in
clastic, probably deltaic rocks, the difference may be due to

ecological preferences of the parent floras.
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Escuminac Bay Assemblage - Three miospore species in the

Escuminac Bay assemblage do not occur elsewhere. These are:

Calamospora? similis sp. nov., Planisporites aculeatus sp. nov,

and Endosporites? granisaccatus sp. nov. Several forms not given

specific epithets and belonging to the genera Lophozonotriletes and

Endosporites? have not been reported elsewhere,

Seven species are also found in other miospore assemblages

(Text-fig. 10). Punctatisporites glaber has been reported from the

Upper Devonian (Dnieper-Donetz Basin; Ischenko, 1958) and from the
Lower Carboniferous of Spitzbergen (Playford, 1962b), the Dnieper-
Donetz Basin (Ischenko, 1958), and the Viséan (Upper Mississippian)
of Axel Heiberg Island, Canadian Arctic (Playford and Barss, 1963),
the Eastern United States (Illinois and Kentucky) (Hoffmeister,

et al., 1955b) and Alberta (Staplin, 1960). Punctatisporites pseudo-

besus, found at Escuminac Bay, has also been reported by Playford
(1962b) from the Lower Carboniferous of Spitbergen.

Calamospora atava has been reported elsewhere from a wide

variety of localities: the Middle Devonian of Scotland (Lang, 1925);
Belorussia (Kedo, 1955); the Middle and Upper Devonian of the
Russian Platform (Naumova, 1953); the late Middle or Early Upper
Devonian of Alberta (McGregor, 1964); and the Upper Devonian of the
Latvian SSR (Ozolinya, 1960).

Apiculatasporites dilucidus has been described from Alberta,

(McGregor, 1964) and Melville Island, Canadiam Arctic, (McGregor,
1960). Both these localities are probably late Middle or Early Upper

Devonian in age.
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Stenozonotriletes clarus occurs in the Dnieper-Donetz Basin

(Ischenko, 1956; 1958), from the Upper Devonian to the Lower
Carboniferous, and in the Lower Carboniferous of Spitzbergen
(Playford, 1962b).

Ancyrospora ancyrea var. ancyrea and A, ancyrea var,

brevispinosa occur in the Middle Devonian of Scotland. Rhabdosporites

langi, which occurs at Escuminac, is a species occurring both in the

Middle Devonian of Scotland and the Baltic region (Richardson, 1965).
Naumova (1953) has described species from the Russian Platform

that are similar in construction and ornamentation to several occurring

at Escuminac Bay. Archaeozonotriletes polymorphous Naum. and

Lophozonotriletes lebedianensis Naum., are comparable to Lophozonotriletes

sp.A. (this study). Stenozonotriletes conformis Naum., S. extensus

Naum., and S. simplex Naum., are similar in construction and ornament-
ation to S. clarus from Escuminac Bay. Miospores similar to these

species of Stenozonotriletes have also been reported from the Upper

Devonian of France (Taugourdeau-lantz, 1960).

Miospore Species and Microfloral Provinces

Miospores are often distributed in distinct geographical
patterns. Such patterns may originate in the distribution of parent
plants. Alternatively, they may be artifacts, arising from an
incomplete knowledge of the geographical occurrence of miospores,
Many palynologists (e.g.: Hacquebard and Barss, 1957; Playford and
Barss, 1963) have called such patterns microfloral provinces.

While microfloral provinces may be nothing more than patterns,
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they may have some relation to palaeofloristic associations existing
in Upper Devonian-Lower Carboniferous times. It is useful, therefore,
to investigate the geographical distribution of miospores reported
from strata of this age.

The incomplete record of Middle and Upper Devonian microfloras,
and differences in nomenclature used by various schools (Naumova,
1953; Potoni€¢ and Kremp, 1954), make it rather difficult to assess
the question of late Devonian-early Lower Carboniferous microfloral
provinces., Although a number of Upper Devonian miospore assemblages
have been described, usually only a few species are common to two or
more assemblages. An example of this is provided by the two miospore
assemblages described in this work.

McGregor (1960) suggests that this apparently discrete
distribution of late Devonian miospores results from an imperfect
knowledge of Devonian miospore assemblages. To this may be added the
observation that ecological control is probably also a significant
factor in determining the species distribution.

It is possible, however? to point out several tentative
microfloral provinces in the late Devonian. These suggestions will
serve, at least, to direct attention to critical areas where micro-
fossil evidence may resolve the problem,

A major Upper Devonian microfloral province appears to embrace
southern Russia, the Russian Platform, and the northeastern part of

the Canadian Arctic (Ellesmere Island) (Text-fig. 11). Convolutispora

tuberculata and Lophozonotriletes rarituberculatus both occur in the

Dnieper-Donetz Basin and at Goose Fiord., In addition, a number of
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similar species of Lophozonotriletes and Leiotriletes occur in the

Russian Platform and at Goose Fiord (Text-fig. 10).

Retusotriletes greggsi and R. semizonalis occur at Goose

Fiord and in Alberta in the Upper Devonian; Apiculatasporites

dilucidus is found on Melville Island and in Alberta as well during
this time. The occurrence of these three species suggest an over-
lapping sub-province embracing the Canadian Arctic and Western Canada
in thevUpper Devonian,

The Upper Devonian strata of Lkscuminac Bay and southern Russia

contain several species in common (Punctatisporites glaber and

Stenozonotriletes clarus). Species of Stenozonotriletes from the

Russian Platform are also similar to S. clarus. This association
suggests a second sub-province including southern Russia, the more
westerly portion of the Russian Platform and Escuminac Bay (Eastern
Canada). Information is not available on Upper Devonian miospore
species present in Spitzbergen, but it appears from this distribution
that similar forms would be found there.

There is an overlap of the two sub-provinces near the southern
Russian region into one single province. Progression further along
the arms of the inverted V of the distribution (Text-fig. 11l) leads
to occurrence of new elements (especially in Western Canada), until
at the ends of the V, the general similarities only are evident
(Escuminac Bay) or the forms have changed completely (Western Canada).
There is a continuum along the arms of the inverted V, however, which
is quite evident. It is interesting to note the occurrence of the

seemingly cosmopolitan species Apiculatasporites dilucidus. If the
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continuum is postulated as being due to ecological factors, this
miospore species may represent a parent form that was adaptable to a
number of different environments.

The similarities at the species level of Lower Carboniferous
assemblages in the Arctic, the Soviet Union, Spitzbergen, and Western
Canada have led Playford and Barss (1963, p. 4) to suggest that an
extensive microfloral province embraced these areas at this time, It
appears from the species described in the present work, that such a
province was in existence in the Upper Devonian and was actively
expanding to the boundaries it held by Lower Carboniferous times

(vide: Playford, 1962a).

Miospore Species and Floral Migration

A number of miospore species occurring in the Middle Devonian
of Scotland and the Baltic are found in the Upper Devonian of
Escuminac Bay. Upper Devonian assemblsges described from France
(Taugourdeau-Lantz, 1960), Belgium (Caro-Moniez, 1962), lLatvia
(Ozolinya, 1960), Belorussia (Kedo, 1955), and the Russian Platform
(Naumova, 1953%), show no similarity at the species level with Middle
Devonian forms from Scotland. This strongly suggests that parent forms
of the species common to the Scotland Middle Devonian and Escuminac Bay
Upper Devonian may have migrated westward over a period of about ten
million years. It would be interesting to know whether or not these
species occurred in the Upper Devonian of Scotland or in the Middle
Devonian of Eastern Canada. McGregor (1962) has noted the occurrence

of Ancyrospora in the late Lower Devonian to Early Middle Devonian
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Gaspé'Sandstone group, but does not mention species similarities.

Punctatisporites glaber offers another suggestion of micro-

floral migration., This species is found in Southern Russia and at
Escuminac Bay in the Upper Devonian. By the late Lower Carboniferous
(Vis€an) it is reported in the Canadian Arctic, Western Canada and
from the Eastern United States. It is possible that the parent form
or forms producing this miospore may have migrated from Southern
Russia across the Canadian Arctic and into Western Canada. Because
this form is found in the Eastern United States by Viséan time, it is

also a possibility that the parent form may have spread southwards from

Escuminac Bay to this region. Punctatisporites glaber does not appear
in the Upper Devonian and Mississippian assemblages described from
Ohio (Winslow, 1962); this fact lends added support to the hypothesis
proposed above,

Convolutispora tuberculata provides one further example of

microfloral migration. It is present at Goose Fiord and in southern
Russia in the Upper Devonian and appears in the Viséan of Axel
Heiberg Island (Playford and Barss, 1963) as well as occurring in
Russia and in the Lower Carboniferous of Spitzbergen (Playford, 1962b).
It is too early to establish conclusions as to the significance
of these microfloral migrations. Bearing in mind, however, that these
microfloral migrations probably mean migration of parent forms, there
is a suggestion that southern Russia may have been a centre of dis-
persal during the Upper Devonian and Lower Carboniferous. There
appears to be a definite expansion across the Arctic, during this

period, of forms emanating from southern Russia.
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Miospore Species: General Observations

Both the morphological tabulation and the species concept
methods provide palaeofloristic knowledge of Devonian floras. The
species method, unlike the other one, is broad in scope, having
world-wide application. The scope of this latter method has been

well demonstrated by the preceding discussion.

STRATIGRAPHIC POSITION OF THE ASSEMBLAGES

The geological age of the Escuminac Formation and the Okse
Bay Formation is considered to be Upper Devonian (vide: Text-fig. 2,
and p. 23). Richardson (1965, p. 601) gives the age of the Escuminac
Formation as Lower Frasnian but does not give the source of this
information.

The miospore assemblages obtained from these two formations
contain species found in a number of localities in many parts of the
world. It may be possible, from a consideration of this evidence, to

give a more precise geological age determination for the two formations.

Geological Age of the Lower Okse Bay Formation

It was indicated earlier that the miospores described from the
Okse Bay Formation have, in all likelihood, been obtained from the
lower sandstone and shale member of the formation. The age determin-
ation will thus be valid for the lower part of the formation.

Lophozonotriletes rarituberculatus and Convolutispora .

tuberculata have been found in the Famennian of European Russia and

range into the Lower Carboniferous., Retusotriletes greggsi and

R. semizonalis have been found previously in rocks no older than late
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Givetian, and which are probably early Frasnian (McGregor, 1963;
1964). R. gregegsi has also been found in the Upper Devonian Onteora
Formation of New York State (McGregor, 1964). The general aspect of
" the Goose Fiord assemblage corresponds most closely to the spore
complexes VII and VIII of Naumova (1953).

From this evidence, the lower part of the Okse Bay Formation
is perhaps middle or late Frasnian, and is certainly Frasnian in age.
The presence of several species previously ranging only as far back
as the Famennian suggests the middle or late Frasnian age, but further

information is needed to confirm this more precise age.

Geological Age of the Escuminac Formation

Ancyrospora ancyrea and Rhabdosporites langl have been reported

previously only from Middle Devonian rocks (Richardson, 1965).

Calamospora atava has a reported range of Givetian to early Frasnian

(numerous authors); Apiculatasporites dilucidus occurs in rocks of

Upper Givetian to perhaps late Frasnian in age (McGregor, 1960; 1964).
On the basis of this information, the age of the Escuminac Formation
would appear to be Lower Frasnian,

The presence, however, of Punctatisporites glaber, P. pseudo=-

besus, and Stenozonotriletes clarus, species previously reported

(Ischenko, 19563 1958; Playford, 1962b) from rocks of Famennian age
or younger, suggests that the age of the Escuminac Formation may be
as young as Upper Frasnian.

On the basis of the reported ranges of the species mentioned

above, the probable age of the Escuminac Formation is middle to late
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Frasnian. This age corresponds to the age of the lower members of
the Okse Bay Formation, exposed at Goose Fiord, southern Ellesmere

Island.

Extension of Stratigraphic Ranges

From the work of this thesis, a number of extensions of
stratigraphic ranges of miospore species can be made. These revised
ranges are listed below, with the older limit retained in brackets:

Lophozonotriletes rarituberculatus: Frasnian (Famennian) to Viséan.

Convolutispora tuberculata: Frasnian (Famennian) to Viséan.

Retusotriletes gregegsi: ?Upper Givetian to Frasnian (?Lower Frasnian).

Retusotriletes semizonalis: ?Upper Givetian to Frasnian (?Lower
Frasnian).

Punctatisporites glaber: Frasnian (Famennian) to Visean.

Punctatisporites pseudobesus: Frasnian to (Lower Carboniferous).

Stenozonotriletes clarus: Frasnian (Famennian) to Viseéan.

Ancyrospora ancyrea: Eifelian to (Givetian) Frasnian.

Rhabdosporites langi: Eifelian to (Givetian) Frasnian.

BOTANICAL AFFINITIES OF THE MIOSPORES

None of the miospores described in this thesis correspond to
spores extracted from sporangia of parent plants. A few general
remarks may be made about botanical affinites of the miospores.

Spores conformable with the form genus Leiotriletes have been

found associated with the Bryopsida and the Marattiales (Potonie and

Kremp, 1956b; Potonie’, 1962, p. 94). Punctatisporites has been found

in the sporangia of many forms, including the Psilopsia, Filicinae,
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and the Cycadofilicales (Potonie” and Kremp, 1956b, p. 81). The genus
Calamospora is associated with various orders of the Sphenopsida
(Potonie”and Kremp, 1954, p. 1263 Brush and Barghoorn, 1964, p. 329).

Granulatisporites has been found in sporangia of forms allied to the

Filices (Potonié¢ and Kremp, 1954, p. 126). Verrucosisporites has been

found in the sporangia of the fern forms Corynepteris and Zygopteris

(fide: Playford, 1962b, p. 586).

McGregor (196k4) suggested that Retusotriletes greggsi belonged

to the plant genus Svalbardia. Recently, however, the author has been
able to examine photographs of the spores obtained from Svalbardia
polymorpha Heg (Hdeg, 1942) (through the kind permission of

Dr. D. C. McGregor). What appeared to be curvaturae on these specimens,
were actually concentric folds near the equator of the spores, The
similarity of the ornamentation and these folds gave the impression

that the spores were conspecific with Retusotriletes greggsi. This

suggestion must now be abandoned.

Spores similar to Rhabdosporites parvulus Richardson, have

been found by Pettit (in press) in sporangia of Archaeopteris

cf. A. jacksoni from Escuminac Bay, Quebec. There is a suggestion,

then, that the genus Rhabdosporites may be associated with Archaeopteris

or forms allied to this type. Rhabdosporites langi has been reported

from Escuminac Bay (this work).

Endosporites has been reported from plant forms assigned to

the Lycopsida (Chaloner, 1953%; 1958a). Densosporites and Lycospora

have been found in sporangia of herbaceous(?) and arborescent

Lycopsida respectively (Potonie” and Kremp, 195k; fide: Playford, 1963a).
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Considering the sparse botanical evidence offered by the
miospores, it appears that the parent plant assemblages were made
up, in part at least, of pteridophytes (probably ferns) at both
Escuminac Bay and Goose Fiord. Miospores with lycopsid affinities
are notable for their absence at both localities. Calamospora is
found in the Escuminac Bay region but rarely at Goose Fiord; there

appears to be a lack of sphenopsid forms in the Goose Fiord assemblage.



BIBLIOGRAPHY

Ager, D. V., 1963. Principles of Paleoecology. McGraw-Hill Book Co.,
Toronto, Ontario.

Alcock, F. J., 1935. Geology of Chaleur Bay Region. Geol. Surv. Can.
Mem, 183.

Andrews, H. N,, 1961. Studies in Paleobotany. John Wiley and Sons,
New York, New York.

Andrews, H. N., Radforth, N. W., and Phillips, T., 1963. Paleobotanical
Studies on Ellesmere Island. (Abs.). Amer. J. Bot., 50(6):
627.

Arnold, C. A., 1936. Observations on Fossil Plants from the Devonian
of Bastern North America. I. Plants Remains from Scaumenac
Bay, Quebec. Univ. Mich. Contr. Mus. Paleont., 5: 37-48,

------------- s 1953, The Spores of Archaeopteris with Remarks on the
Affinities of the Genus. Proc. 7th Int. Bot. Congr.: 559-561.

Balme, B. E., 1960. Upper Devonian Spores from the Carnarvon Basin,
The Palaeobotanist, 9(1, 2): 1-10.

Balme, B. E. and Hassell, C. W., 1962. Upper Devonian Spores from the
Canning Basin, Western Australia. Micropaleontology, 8(1):
1"28.

Baschnagel, R. A., 1941. Some Microfossils from the Onondaga Chert of
Central New York. Buffalo Soc. Natur. Sci. Bull., 17(3): 1-8.

Brown, C. A., 1960. Palynological Techniques. Louisiana State
University, Baton Rouge, Louisiana. 188 pp.

Brush, G. S. and Barghoorn, E. S., 1964. The Natural Relationships of
some Carboniferous Microspores. J. Paleont., 38(2): 325-330.

Butterworth, M. A. and Williams, R. W., 1958. The Small Spore Floras
of Coals in the Limestone Coal Group and Upper Limestone
Group of the Lower Carboniferous of Scotland. Trans. Roy. Soc.
Edinburgh, 63: 353-392.

137



138

Caro-Moniez, M., 1962. Sur un Niveau a Spores du Devonian Superieur
du Sondage de Tournai (Belgique). Ann. Soc. Geol. du Nord.,
82: 111-115.

Cassell's Compact Latin-English, English-Latin Dictionary. 15th ed.,
Cassell and Co., Ltd., London, England.

Chaloner, W. G., 1953. A New Species of lLepidostrobus Containing
Unusual Spores. Geol. Mag., 90: 97-110.

sy 1957. Recent Advances in Science: Botany.
Palaeozoic Fossil Spores and Pollens. Sci. Progr., 45(179):

518-525,
-------------- [ 19583. The Upland Flora. GeOl. wo, 95: 261-262.
-------------- , 1958b. Polysporia mirabilis Newberry, a Fossil

Lycopod Cone. J. Paleont., 32: 199-209.

-------------- y 1959, Devonian Megaspores from the Canadian Arctic.
Palaeontology, 1, pt. 4: 321-332.

Chaloner, W, G. and Pettit, J. M., 196k. A Seed Megaspore from the
Devonian of Canada. Palaeontology, 7, pt. 1: 29-36.

Churchill, D. M. and Sarjeant, W. A. S., 1963, Freshwater Microplankton
from Flandrian (Holocene) Peats of Southwestern Australia,
Grana Palynologica, 3(3): 29-53,

Couper, R. A., 195%. Upper Mesozoic and Cainozoic Spores and Pollen
Grains from New Zealand. N. Z. Geol. Surv. Paleont. Bull., 22.

Delevoryas, T. H., 1962, Morphology and Evolution of Fossil Plants.
Holt, Rinehart and Winston, Inc., Toronto, Ontario, Canada.

Dettmann, M. E., 1963. Upper Mesozoic Microfloras of Southeastern
Australia. Proc. Roy. Soc. Victoria, 71, pt.1l: 1-148,

Dettmann, M, E. and Playford, G., 1963. Sections of some Spores from
the Lower Carboniferous of Spitzbergen. Palaeontology, 5, pt. 4:

Downie, C. and Sarjeant, W. A, S., 1963. On the Interpretation and
Status of some Hystrichosphere Genera. Palaeontology, 6,

Downie, C., Evitt, W. R., and Sarjeant, W. A. S., 1963. Dinoflagellates,
Hystrichospheres and the Classification of the Acritarchs,
Stanf. Univ, Pub. Geol. Sci., 7(3): 3-16.




139

Eisenack, A., 1958. Tasmanites Newton 1875 und Leiosphaeridia,
n. g. als Gattungen der Hystrichosphaeridia.
Palaeontographica, 110A: 1-19,

e ————————— s 1963, On the Hystrichosphaeridae. Biol. Rev., 38(1):
107-1k2,

Elovskaya, M. V., 1936. Spores of the Barzas Coal. Trans. Centr.
Geol. Prosp. Inst., 70.

Erdtman, G., 1952. Pollen Morphology and Plant Taxonomy. Angiosperms.
Chronica Botanica Co., Waltham, Mass.

----------- s 1954, An Introduction to Pollen Analysis. 2nd ed.,
Chronica Botanica Co., Waltham, Mass.

----------- , 1957. Pollen and Spore Morphology/Plant Taxonomy. The
Ronald Press Co., New York, New York.

Evitt, W. R., 1961. Observations on the Morphology of Fossil
Dinoflagellates. Micropaleontology, 7(4): 385-420.

------------ s 1963, A Discussion and Proposals Concerning Fossil
Dinoflagellates, Hystrichospheres and Acritarchs. (U.S.).
Nat. Acad. Sci., Proc., 49: 158-164 and 298-302.

Faegri, K. and Iverson, J., 1950, Textbook of Modern Pollen Analysis.
E. Munksgaard, Copenhagen.

Fisher, R. A. and Yates, F., 1953, Statistical Tables for Biological,
Agricultural and Medical Research., 4th ed. revised. Oliver and
Boyd, Edinburgh.

Forsman, J. P. and Hunt, J. M., 1959. Insoluable Organic Matter
(Kerogen) in Sedimentary Rock., Geochim. et Cosmochim. Acta,
15: 170-182.

Fortier, Y. O., et al., 1963. Geology of the North Central Part of the
Arctic Archipelago, Northwest Territories (Operation Franklin).
Geol- Surv. Can.a Mema 3200

Funkhouser, J. W. and Evitt, W, R., 1959. Preparation Techniques for
Acid-Insoluable Microfossils. Mic:opaleontology, 5(3):

369-375.

Glaessner, M., F., 1955, Taxonomic, Stratigraphic and Ecologic Studies
of Foraminifera and their Interrelations. Micropaleontology,




140

Gray, H. H. and Guennel, G. K., 1961, Elementary Statistics applied
to Palynologic Identification of Coal Beds. Micropaleontology,
7(1): 101-106,

Greggs, R. C., McGregor, D. C., and Rouse, G. E., 1962. Devonian
Plants from the Type Section of the Ghost River Formation
of Western Alberta. Science, 135(3507): 930-931.

Guennel, G. K., 1958, Miospore Analysis of the Pottsville Coals of
Indiana. Ind. Dept. Conserv., Geol. Surv., Bull,, 15: 1-10l.

Hacquebard, P. A., 1957. Plant Spores in Coal from the Horton Group
(Mississippian) of Nova Scotia. Micropaleontology, 3(4):
301-324,

Hacquebard, P. A, and Barss, M. S., 1957. A Carboniferous Spore
Assemblage, in Coal from the South Nahanni River Area,
Northwest Territories. Geol. Surv. Can. Bull., 40: 1-63,

Harris, W. F., 1955, A Manual of the Spores of New Zealand
Peteridophyta. N. Z. Dept. Sci. Ind. Res. Bull., 116.

Hgeg, O. A., 1942, The Downtonian and Devonian Flora of Spitzbergen.
Svalbard-og Ishaus-Unders, Skrifter No. 83.

Hoffmeister, W. S., 1960. Sodium Hypochlorite, a New Oxidizing Agent
for the Preparation of Microfossils. Okla. Geol. Notes,
20(2): 34-35,

Hoffmeister, W, S., Staplin, F. L., and Malloy, R. E., 1955a.
Geological Range of Palaeozoic Plant Spores in North America.
Micropaleontology, 1(1): 9-27.

Hoffmeister, W. S., Staplin, ¥, L., and Malloy, R. E., 1955b.
Mississippian Plant Spores from the Hardinsburg Formation of
Illinois and Kentucky. J. Paleont., 29(3): 372-399.

Hsu, J., 1953. Devonian Spores from Yunnan, China. (Abs.). Proc. 7th
Int. Bot. Congr.: 788.

Hughes, N. F, and Playford, G., 1961, Palynological Reconnaissance
of the Lower Carboniferous of Spitzbergen. Micropaleontology,
72(1): 27-4k,

Hughes, N, F., Dettmann, M. E., and Playford, G., 1962, Sections of
some Carboniferous Dispersed Spores. Palaeontology, 5, pt. 2:
247"2520

Ischenko, A. M., 1956. Spores and Pollen of the Lower Carboniferous of
the Western Extension of the Donbass and their Stratigraphic
Importance. Acad., Nauk. Ukr. SSR, Tr. Inst. Geol. Nauk.,
ser. Stratig. i Palaeont.,, 11: 1-185.




141

Ischenko, A. M., 1958, Spore-Pollen Analysis of Lower Carboniferous
Sediments of the Dnieper-Donetz Basin, Acad., Nauk. Ukr. SSR,
Tr. Inst. Geol. Nauk., ser. Stratig i Palaeont., 17: 1-188.

Jansonius, J., 1962, Palynology of Permian and Triassic Sediments,
Peace River Area, Canada. Palaeontographica, 110B: 35-98.

Jones, D, I., 1956. Introduction to Microfossils. Harper and
Brothers, New York, New York.

Kidston, R. and Lang, A. H., 1917. On 0ld Red Sandstone Plants
Showing Structure, from the Rhynie Chert Bed, Aberdeenshire.
Part I. Rhynia Gwynne-Vaughani Kidston and Lang. Trans. Roy.
Soc. Edinburgh, 51: 761-784.,

Kedo, G, I., 1955. Spores of the Middle Devonian of the Northeastern
Belorussian SSR. Acad., Nauk., BSSR, Inst. Geol. Nauk,,
Palaeont, i Stratig. BSSR, 1l: 5-59.

----------- » 1957. Spores from the Supra-Salt Devonian Deposits of
the Pripyat Depression and their Stratigraphic Significance.
Acad. Nauk. BSSR, Inst. Geol. Nauk., Palaeont. i Stratig.
BSSR, 2: 3-43,

Kiaer, J., 1915. Upper Devonian Fish Remains from Ellesmereland with
Remarks on Drepanaspis. Rept. 2nd Norweg. Arctic Expedit., in
the FRAM, 1898-1902, Videnskrift-Selsk I. Kristiania, 4(33):
1-53 (fide: Fortier, et al., 1963).

Knox, E. M., 1938. The Spores of Pteridophyta, with Observations on
Microspores in Coals of Carboniferous Age., Trans. Proc. Bot.

Soc. Edinburgh, 32(3): 438-466.

----------- s 1950. The Spores of Lycopodium, Phylloglossum,
Selaginella, and Isoetes, and their Value in the Study of
Microfossils of Palaeozoic Age. Trans. Roy. Bot. Soc.
Edinburgh, 35, pte I11: 209-357.

pomharuatebignint 5. vt

Kosanke, R. M., 1950, Pennsylvanian Spores of Illinois and their Use
in Correlation. Ill. State Geol., Surv. Bull., 74.

Krausel, R. and Weyland, H., 1937. Pflanzenreste aus dem Devon. X.
Zwei Pflanzenfinde im Oberdevon der Eifel. Senckenbergiana,

19(5/6): 338-355.

Kremp, G. O, W, and Ames, H. T., 1959a. (Eds.) Catalog of Fossil
Spores and Pollen, 5. University Park, Penn,

and =eeeece——o——- , 1959b, (Eds.) Catalog of Fossil
Spores and Pollen, 6, University Park, Penn.




142

Kremp, G, O. W, and Ames, H. T., 1962, (Eds.) Catalog of Fossil
Spores and Pollen, 17, University Park, Penn.

Kremp. G. O. W., Ames, H. T., and Kovar, A. J., 1959. (Eds.)
Catalog of Fossil Spores and Pollen, 7. University Park,
Penn.

Krutzsch, W., 1962. Die Mikroflora der Geiseltalbraunkohle. III.
Susswasserdinoflagellaten aus Subiquatorisch Gebildeten
Bldtterkohlenlogen des Mittleren Gieseltales. Hall Jb.
mitteld. Erdg., 4: 4O-45 (fide: Norris and Sarjeant,
in press).

Lang, A. H., 1925. Contributions to the Study of the 0ld Red
Sandstone Flora of Scotland. I. On the Plant Remains from
the Fish Beds of Cromarty. Trans. Roy. Soc. Edinburgh,
54(2): 252-273.

Lanjouw, J., 1956. (Ed.) International Code of Botanical Nomenclature.
Utrecht, Netherlands.

Lee, H, W., 1964, A Modified Method of Coal Maceration and a Simple

Technique for Slide Preparation. Micropaleontology, 10(4):

Long, W. E., 1963. Stratigraphy of the Horlick Mountains. SCAR-IGUS
Symp. Antarctic Geol., sect. 5, pt. 6: (Cape Town, South
Africa).

Luber, A. A. and Waltz, I. E., 1938. Classification and Stratigraphic
Value of Spores of some Carboniferous Coal Deposits in the
USSR, Trans. Centr. Geol. Prosp. Inst., 105: 1-43,

and s 1941, Atlas of Microspores and Pollen
of the Palaeozoic of the SSSR., Trans, VSEGEI Bull. 139.

McGregor, D. C., 1957. Spores and Other Plant Microfossils from
Selected Devonian Sedimentary Formations of Canada.
Unpublished Ph.D. Thesis, McMaster University, Hamilton,
Ontario.

s 1960. Devonian Spores from Melville Island,
Canadian Archipelago. Palaeontology, 3, pt. 1l: 26-4k,

--------------- » 1961, Spores with Proximal Radial Pattern from the
Devonian of Canada. Geol. Surv. Can. Bull., 76.

, 1962, Large Spores from the Gaspé'Sandstone. (Abs.),
Pollen et Spores, 4(2): 365.




143

McGregor, D. C., 1963. Palaeobotanical Evidence for the Age of the
Basal Devonian Strata at Ghost River, Alberta. Bull. Can.
Petrol, Geol., 11(3): 299-303.

-—- s 196k, Devonian Miospores from the Ghost River
Formation, Alberta. Geol. Surv,., Can. Bull., 109.

Mills, F. C., 1955, Statistical Methods. 3rd ed, Henry Holt and Co.,
New York, New York.

Nathorst, A. G., 1904, Die Oberdevonische Flora des Ellesmere-
Landes. Rept. 2nd Norweg. Arctic Expedit. in the FRAM,
1898-1902, 1. (Kristiania). A. W. Brggger.

Naumova, S. N., 1953, Sporo-Pollen Complexes of the Upper Devonian
of the Russian Platform and their Meaning for Stratigraphy.
(English Translation by U.S.G.S. Coal Geology Laboratory).
Trans., Inst. Geol. Sciences, 143, Geol., Ser. 60: 1-202.

Neves, R. In Press.

Norem, W. L., 1953. Separation of Spores and Pollen from Siliceous
Rocks., J. Paleont., 27: 881-888.

Owens, B., 1965. In Press.
Ozolinya, B. P., 1960. Spore Pollen Spectrum of the Frasnian Stage,

Upper Devonian of the Latvian SSR (In English Translation).
Geol. Inst., Lat. SSR, X: 299-310.

Pettit, J. M. In Press (fide: Richardson, 1965).

Playford, G., 1962a. Similarities between Lower Carboniferous
Microfloras of Spitzbergen, Canada, and the U.S.S.R. (Abs.).
Pollen et Spores, 4(2): 371.

------------ s 1962b, Lower Carboniferous Microfloras of Spitzbergen.
Palaeontology, 5, pt. 3: 550-618 (Part One).

------------ » 1963a., Lower Carboniferous Microfloras of Spitzbergen.
Palaeontology, 5, pt. 4: 619-678 (Part Two).

------------ s 1963b. Miospores from the Mississippian Horton Group
of Eastern Canada. Geol. Surv. Can. Bull., 107.

Playford, G. and Barss, M. S., 1962. Upper Mississippian Microflora
from Axel Heiberg Island, District of Franklin., Geol. Surv,
9;3_&. _ID_a_p‘o’ 62-360



14k

Potonié: R., 1956. Synopsis der Gattungen der Sporae dispersae. I.
Teil: Sporites. Beih. Geol. Jb., 25: 1-103.

----------- , 1958a. Synopsis dﬁr Gattungen der Sporae dispersae., II.
Teil: Sporites (Nachtrage), Saccites, Aletes, Praecolpates,
Polyplicates, Monocolpates. Beih. Geol. Jb., 31: 1-11k.

----------- , 1958b, Views on Spore Nomenclature. Geol. Mag., 95(6):
491-456,
----------- , 1960. Synopsis der Gattungen der Sporae dispersae. III.

Teil: Nachtrdge Sporites, Fortsetzung Pollenites mit
Generalregister zu Teil I-III, Beih. Geol. Jb., 39: 1-189.

----------- y 1962. Synopsis der Sporae in situ. Beih. Geol. Jb.,

Potonie¢, R. and Klaus, W., 1954, Einige Sporengattungen des alpinen
Salzgebirges, Geol. Jb., 68: 517-546.

Potoni€, R. and Kremp, G., 1954. Die Gattungen der Paliozoischen
Sporae dispersae und ihre Stratigraphie. Geol. Jb., 69: 111-164,

----------- and --=-~==--, 1955, Die Sporae dispersae des Ruhrkarbons.
Teil I. Palaeontographica, 97B: 1-136.

----------- and -=--=-===-, 1956a. Die Sporae dispersae des Ruhrkarbons.
Teil II. Palaeontographica, 99B: 86-191.

----------- and =-==------, 1956b, Die Sporae dispersae des Ruhrkarbons.
Teil III. Palaeontographica, 100B: 76-121.

Radforth, N. W., 1938. An Analysis and Comparison of the Structural
Features of Dactylotheca plumosa Artis and Senftenbergia
ophiodermatica GBppert. Trans. Roy. Soc. Edinburgh, 59(14):
385-3960

Radforth, N. W. and McGregor, D. C., 1954. Some Plant Microfossils
important to pre-Carboniferous Stratigraphy and contributing
to our Knowledge of the Early Floras. Can. J. Bot., 32:
601-621.

- and s 1956. Antiquity of Form in
Canadian Plant Microfossils. Trans. Roy. Soc. Can., 3rd Ser.,
50' Secto V: 27-33-

Radforth, N. W, and Wilkinson, L., 1959, The Significance of Plant
Microfossils Found in Canadian Devonian Rocks. Trans. Roy.
§220 9212., Brd Ser., 53’ SeCto V: 29-31*.



145

Raistrick, A., 1934. The Correlation of Coal Seams by Microspore
Content, Part I, The Seams of Northumberland, Trans. Inst.

@. &Eo, 88(3): 142"1530

Richardson, J. B., 1960. Spores from the Middle 0ld Red Sandstone
of Cromarty, Scotland. Palaeontology, 3, pte. 1l: 45-63,

, 1962. Spore with Bifurcate Processes from the
Middle 01ld Red Sandstone of Scotland. Palaeontology, 5,
pt. 2: 171-194,

, 1965, Middle 01d Red Sandstone Spore Assemblages
from the Orcadian Basin North-East Scotland. Palaeontology,
7, pte 4: 559-605,

Sarmiento, R., 1957. Microfossil Zonation of the Mancos Group. Bull.
Amer. Assoc. Petrol. Geol., 41: 1683-1693,

Schopf, J. M., Wilson, L. R., and Bentall, R., 1944, An Annotated
Synopsis of Palaeozoic Fossil Spores and the Definition of
Generic Groups., Illinois State Geol. Surv. Rept. Inv. No. 91.

Scott, G, H,, 1963. Uniformitarianism, the Uniformity of Nature, and
Paleoecology. N. Z. J. Geol. Geophy., 6(4): 510-527.

Scott, D. L. and Rouse, G. E., 1961. Perforosporites, a New Genus of
Plant Spores from the Lower Devonian of Eastern Canada.
J. Paleont., 35(5): 977-980.

Sen, J., 1958. Notes on the Spores of Four Carboniferous Lycopods.
Micropaleontology, 4: 159-162.

Staplin, F. L., 1960. Upper Mississippian Plant Spores from the
Golata Formation, Alberta, Canada. Palaeontographica, 107B:
1-40.

" 1961, Reef-Controlled Distribution of Devonian
Microplankton in Alberta. Palaeontology, 4, pt. 3: 392-424,

» et al., 1960. Palynological Techniques for Sediments.
Micropaleontology, 6(3): 329-331,

Staplin, F., L. and Jansonius, J., 1964, Elucidation of some Palaeozoic
Densospores. Palaeontographica, 114B: 95-117.

Stockwell, C. H., 1957. (Ed.) Geology and Economic Minerals of Canada.
kth edition. Geol. Surv, Can., Economic Geology Series No. 1.

Sullivan, H, J., 1964. Miospores from the Drybrook Sandstone and
Associated Measures in the Forest of Dean Basin, Gloucestershire.
Palaeontology, 7, pt. 3: 351-392.




146

Taugourdeau-Lantz, J., 1960. Sur la Microflore du Frasnian Inferieur
de Beaulieu (Boulonnais). Rev. Micropaleont., 3(3): 144-15k,

The Concise Oxford English Dictionary. 4th ed. revised. Oxford
University Press, London, England.

Thomson, P. W., 1940, Beitrag zur Kenntnis der Fossilen Flora des
Mitteldevons in Estland. Tartu hlikooli Juures Oleva
Loodusuurijate Seltsi Araunded, 40: 195-216.

s 1952. Beitrag zur Kenntnis der Sporomorphenflora im
Unter-und-Mittel-devon. Paldont. Z., 25(3-4): 155-159.

Tozer, E. T. and Thorsteinsson, R., 1964, Western Queen‘Elizabeth
Islands, Arctic Archipelago. Geol. Surv. Can., Mem, 332.

Traverse, A., 1955. Pollen Analysis of the Brandon Lignite of Vermont.
Bureau Mines Rept. Inv. No, 5151,

Tuzova, L. S., 1959, Stratigraphic Significance of the Spores and
Pollens of the Devonian of Eastern Tartary. Rept. Kazan
Branch Acad., Sci., USSR, Geol. Ser., 7: 1-84.

Wilkinson, L., 1959, The Suitability of the Term Index Plant
Microfossil, Unpublished M,Sc. Thesis, McMaster University,
Hamilton, Ontario.

Wilson, L. R. and Coe, E. A., 1940, Descriptions of some Unassigned
Plant Microfossils from the Des Moines Series of Iowa.
Amer. Midl. Nat., 23: 182-186.




ORNAMENTATION

Laevigate:

Scabrate:

Striate:

Punctate:

Vermiculate:

Echinate:

APPENDIX I

GLOSSARY OF DESCRIPTIVE TERMS

Smooth.

Roughened, with irregular pits or fine, short
irregular ridges (Harris, 1955, p. 18). Chagrinate,
like fine leather (Staplin and Jansonius, 1964,

p. 98).

With parallel thickenings or ridges (ribs). These
may be curved or linear (vide: Pl., IV, fig. 9).

In any case the ridges are only faintly raised above
the surface of the exine,

Small pits in the exine, generally less than 2p in
diameter, and not forming a reticulum. Pits generally
isodiametric (vide: Pl. I, fig. 6). This includes
the foveolate of Harris (1955, p. 18) and Erdtman
(1952, p. 416).

With grooves in the exine shaped like worm tracks
(after Kosanke, 1950).

Small, tapering apiculations, less than l3u in height
and basal width., Height generally greater than width
of base. Blunt apiculations less than }u may also be

included here (vide: coni).
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Spinae:

Coni:

Setulate:

Apiculation:

Granulate:

Verrucate:
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Width of base generally less than height. Apices
pointed; spines tapering. Height or basal width
greater than or equal to 1liu.

Base generally as broad or broader than height.
Apices bluntly rounded; outline somewhat conical.
Very small coni (41 or less) may often not be
distinguished from echini and are classed under this
heading.

Ornamented with setulae; parallel-sided, rod-like
projections ending bluntly'and not tapering to the
end. Tips may be occasionally expanded or swelled
and are then termed pila (Potonie¢ and Kremp, 1955).
Diameter of the setulae less than 1l}u.

A collective term used to refer to echini, spinae and
coni.,

With more or less isodiametric, rounded elements,

1l to 2u in height, If individual granules are less
than lp in width and height, the term granulose is
used (in this thesis). In any case, the diameter does
not exceed 1/20 of the equatorial diameter of the
miospore if the diameter is equal to or less than 4Ou.
With elevations, irregular to regular (isodiametric)
in outline; tops are rounded. Diameter greater than
21 or greater than 1/20 the miospore diameter if the

latter is equal to or less than 4Ou.
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Rugulate: With irregular, wrinkled, irregularly to regularly
distributed elements., Distinctly raised above the
surface of the exine (vide: Pl, IV, fig. 1).

Obvermiculate: Elements similar to rugulae but only slightly raised
from the surface of the exine.

Cristate: Comb-~like or crest~like ridges. Crests may be
ornamented with apiculations, etc. Arrangement may
be concentric or occasionally anastomosing.

Reticulate: Network pattern of raisgd walls (muri) enclosing
cavities (lacuna). Muri generally regular in height
and with flattened or rounded tops. Lumina may be
polygonal to rounded in outline.

Negative
reticulums Ornamentation (especially verrucae or apiculations)

may be so closely spaced as to give the impression of
a negative reticulum, the depressions between the
ornaments forming a network pattern.

Lacunae: Irregularly shaped depressions enclosed by the
anastomosing or rugulae, vermiculae or other raised

ornamentation of a similar nature (vide: Convolutispora

tuberculata, Pl., III, fig. 8). The use of this term
is similar to Harris (1955, p. 26).

Processes: Elongate, tapering projections, usually greater than
10p in height. Base may or may not broaden consider~
ably. Tips blunt (vide: Pl, VI, figs. 3, 4) or
bifurcated, ending in grapnel or anchor-shaped

configurations (vide: Pl, V, figs. 1-4).



STRUCTURE

Distal pole:

Distal face:

Equator:

Interradial
region:

Proximal face:

Radial region:

Tetrad mark:
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Structure, in this thesis, is used in the sense of
construction of the miospore rather than the form
and arrangement of the individual elements within

the outer miospore wall layer (the exine)

(cf. Faegri and Iverson, 1950, p. 18).

The pole opposite the proximal face.

The part of the miospore directed outwards in its
tetrad (Erdtman, 1952, p. 452).

The border line between the proximal and distal faces

of the miospore (Erdtman, 1952, p. 467).

The region including the proximal face between the
tetrad mark and the corresponding part of the distal
face,

The part of the miospore directed inwards in its
tetrad.

The region including the proximal surface in the
immediate area about the tetrad mark (and at the
extremities of the rays) and the corresponding
distal face.

The mark on that part of the proximal surface which
was in contact with the other miospores of the tetrad,
In trilete and monolete miospores, the tetrad mark

corresponds in position to the laesurae.



151

Laesura: The proximal aperture of trilete and monolete
miospores. Trilete miospores possess three laesurae
radiating from a proximal pole. Monolete miospores
have one laesura with its centre at the proximal
pole.

Commissure: Where no margo is present, the laesura may be
termed a commissure (Harris, 1955, p. 25).

Margo: A transition zone between the commissure and fhe
remainder of the exine. The exine may be thickened
at this transition or the ornamentation may differ
in degree or type from that of the rest of the
proximal surface.

Exine: The outer usually resistant layer of the miospore
wall, The exine may be divided into several layers:
an outer exoexine (often called the sexine), which
bears the sculpture; and an inner intexine (nexine)
which is without sculpture.

The intexine is rarely visible in fossil miospores,
but may correspond to the central body of monosaccate
types (vide: Pl. V, figs. 1-4),

Perine: An outermost, extraexinal layer present in some
miospores (vide: Pl. III, fig. 16). The layer is
generally without ornamentation or with minor
elements. The origin of the layer is not definitely
known. The layer termed 'perine' in fossil spores may

or may not be homologous with the perine layer of
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contemporary spores and pollens. Erdtman (1952,

p. 466) and Harris (1955, pp. 16-17) discuss the
matter at some length. Miospores with a perine are
termed perinate.

Cuesta: The ridge marking an elevation of the surface of
the zona above the surface of the central proximal
area (Staplin and Jansonius, 1964, p. 98).

Cingulum: A thickening of the equatorial portion of the exine.
Transverse sections may show the cingulum to be
tapering slightly or sharply. The cingulum is
generally considered as being thicker and more
narrow in width than a zona,

Zona: An encircling equatorial widening or 'flange’,
generally much wider and thinner than a cingulum, and
not wedge-shaped in cross-section. It is formed by
the extension of the equatorial exine (exoexine).

Cavate: Miospores without a saccus or bladder and in which
the wall layers (exoexine and intexine) are almost
completely or partially separated from each other by
a cavity (Dettmann, 1963, p. 19).

Monosaccate: Possessing a single air-sac or bladder, formed of
the exoexine. The bladder is more or less radially
symmetrical about the polar axis (a line connecting
the poles of the miospore). In Palaeozoic miospores,
the intexine (nexine) may not be present, or may be

hard to detect when present. Thus the confusion which



Curvaturae:

Contact area:
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may arise in distinguishing between saccate and
cavate miospores in Mesozoic forms is not likely

to occur. Dettmann (1963, p. 19) distinguishes
saccate forms from trilete, cavate miospores by the
presence of small, baculoid (setulate) elements
adhering to the inner surface of the saccus. Forms

described in this thesis (e.g.: Endosporites?

granisaccatus sp. nov.) without baculoid elements on

the inner surface of the exoexine, but with structure
otherwise similar to mpnosaqcate forms, are considered
as saccate rather than cavate,

Arcuate, fine markings, which may often be raised and
darkened, outlining the limits of the contact area of
the miospore. Curvaturae generally are parallel or
sub-parallel to the equator. They may often invaginate
at the extremities of the laesurae or they may not
quite join the extremities. 1In such a case they are
more properly termed curvaturae imperfecti. Curvaturae
may be proximal to equatorial in position (vide: Pl. I,
fig. 16 and P1. II, figs. 1, 2 and 5).

The region of the proximal face that was in contact
with the other spores of the tetrad. Often marked
near the pole by a triangular darkened region

(vide: Pl. I, figs. 14, 15). In this thesis, the
term is most often used in reference to this darkened

region, but it properly refers to the whole contact area.
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SHAPE

Anmb: The outline of a miospore in proximal or polar view.

Profile: The outline of a miospore in equatorial view.



APPENDIX II

CHECK LIST OF MORPHOLOGICAL TERMS USED IN THE

MORPHOLOGICAL TABULATION STUDY

Subsection: Ornamentation

Laevigate Verrucate
Scabrate Rugulate
Striate Obvermiculate
Punctate Cristate
Vermiculate Reticulate
Spinae Processes
Coni '
Echini

Setulae

Granulose or granulate

Subsection: Shape

Triangular: convex in interradial region
Triangular: concave in interradial region
Rounded

Ovoid

Subsection: Structure

Cingulum or zona Perine

Monosaccate Laesurae simple (commissures)
Darkened contact area Laesurae compound (with margo)
Curvaturae

Wall less than 3%u thick
Wall 3u thick or more

Subsection: Size (in u)

21 - Lo

41 - 60

61 - 80

81 - 100

101 - 120

121 - 200 (i.e.: 1less than 200p)
200 and over

Size was measured to the nearest lu. A miospore having a diameter of

4O.4u would be classed in the (21 - 40u) class. A miospore with
diameter 40.5p would be classed in the (41 - 60u) category.
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PLATE T
All figures (Plates I - VIII) are proximal views

at X500 unless otherwise noted.

Figure 1. Leiotriletes sp.A. AEI-4367.2a(i) 1017 - 380

2, Leiotriletes sp.A. AEI-4367.2a(ii) 907 - 257

3, Leiotriletes sp.B. AEI-4374,1(i) 1204 - 435

4, Punctatisporites glaber AG-3.3(i) 1192 - 308

5. Punctatisporites glaber AG=3.3(ii) 723 - 296

6. Punctatisporites lunaris sp. nov. Holotype.

7. Punctatisporites sp.A. AEI-4369.2a(i) 980 - 287

8. Punctatisporites pseudobesus AG-3.3(i) 787 - 338

9. Punctatisporites tenuis sp. nov. Holotype.

10. Punctatisporites sp.A. AEI-1.3(ii) 1203 - 339

1l. Calamospora? similis sp. nov. Holotype.

12. Calamospora atava AG-24.1(i) 963 - 287

13, Calamospora atava AG-11,1(ii) 1026 - 443

14, Calamospora atava AG-3.3(ii) 703 - 394

15. Calamospora atava AG-3,3(ii) 966 - 330

16. Retusotriletes greggsi AEI-4368,1a(i) 697 - 303

Partially an equatorial view,
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Figure 1.

5.
6.
7.
8.
9.
10.

11.

PLATE II

Retusotriletes greggsi AEI-4368.1a(i) 750 - 339

Tetrad

Retusotriletes semizonalis AEI-4368,1a(i) 693 - 343

Retusotriletes greggsi AEI-4368.1a(ii) 934 - LO5

X1250 (oil immersion) showing minute echini.

Retusotriletes greggsi AEI-4367.2a(1) 810 - 368

X1250 (oil immersion) showing small coni.

Retusotriletes simplex? AG-23,2(ii) 1083 - 402

Granulatisporites sp.A. AEI-4367,2a(ii) 796 - 409

Granulatisporites sp.A. AEI-13,46(iii) 783 - 267

Verrucosisporites certus sp. nov. Holotype.

Planisporites aculeatus sp. nov. Holotype. Distal view.

Planisporites aculeatus sp. nov. AG-23.2(ii) 1083 - 335

Planisporites aculeatus sp. nov. AG-3.3(i) 1101 - 435

Tetrad.
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Figure 1.

Te

9.
10.
11.
12.
13.
1k,
15.
16.

17.

18.

PLATE III

Planisporites aculeatus AG=3,3(i) 1013 - 374

X1250 (oil immersion) showing minute echini.

Apiculatisporis sp.A. AEI-4369.2a(i) 1219 - 310

Apiculatisporis sp.A. AEI-4373,3(i) 946 - 416

Apiculatasporites dilucidus AG-3.3(ii) 1203 - 372

Apiculatisporis sp.B. L46-L163.,2(i) 1016 - 268

Dictyotriletes trigonalis sp. nov. Holotype.

High focus showing trianguloid lumina.

Dictyotriletes trigonalis L46-163.2(iii) 1154 - 437

Median focus showing distal? face.

Convolutispora tuberculata AEI-4368.1a(i) 629 - 328

Convolutispora sp.A. AEI-4369.2a(i) 782 - 329

Convolutispora sp.B. AEI-4368.la(ii) 781 - 356

Convolutispora sp.C. AEI-4375,1(1i) 1165 - 358

Lycospora sp.A. AG-13.,1(ii) 826 - 459

Murospora sp.A. AG-23.2(i) 943 - L12

Stenozonotriletes sp.A. AEI-4369.2a(i) 1224 - 335

Stenozonotriletes sp.B. AG-3.3(i) 1203 - 323

Perotrilites sp.A. AEI-4372.2a(i) 1098 - 368

Stenozonotriletes clarus AG-3.3(i) 1023 - 346

Distal view.

Stenozonotriletes clarus AG-3.3(i) 703 - 363
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Figure 1.

2.

3.

e

9.

10.

1l.

PLATE IV

Lophozonotriletes crassirugulatus sp. nov, Holotype.

Lophozonotriletes rarituberculatus AEI-4369,2a(i)

974 - 435
Lophozonotriletes sp.A., AG-3.3(ii) 1048 - 389

Laesurae in focus.

Lophozonotriletes sp,A, Same specimen. Focus on

verrucae,

Cingulatizonates boreus sp. nov. Holotype.

Cingulatizonates boreus sp. nov. AEI-4372,2a(i)

1128 - 368

Cirratriradites? sp.A. L46-163,2(i) 996 - 254

Lophozonotriletes sp. AEI-4368.la(ii) 942 - 289

Emphanisporites sp.A. AG-3,3(ii) 687 - 314

X1250 (oil immersion).

Ancyrospora ancyrea var. brevispinosa AG-3.3(ii)

1093 - 453

Cirratriradiates sp.B. AEI-13.46.2(iii) 1091 - 370
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PLATE IV




PLATE V

Figure 1. Ancyrospora ancyrea var. ancxreé AG-3,3(i) 932 - 300

Distal view.

2. Ancyrospora ancyrea var., ancyrea. JSame specimen.

3. Ancyrospora ancyrea? AG-3.3(ii) 21094 - 268

Distal view; distal face in focus.,

Lk, Ancyrospora ancyrea? Same specimen. Distal view;

laesurae on proximal face in focus.
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PLATE V
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Figure 1,
2.

3.

5
6.
7o

Spore Type

C.

Spore Type

Spore Type

Spore Type

Spore Type

Spore Type

PLATE VI

AEI-4368,1a(ii) 710 - 289
AEI-4369.2a(i) 947 - 418
AG-13.1(i) 898 - k25
AG-24.1(1i) 1058 - 286
AEI-4375.1(i) 1080 - 399

AG-3,3(i) 915 - 277. Distal? view.

Spore? Type G, AEI-13.46.2(iii) 1000 - 346
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PLATE VI




PLATE VII

Figure 1. Endosporites? granisaccatus sp. nov. Holotype.

2. IEndosporites? granisaccatus sp. nov, Paratype.

3. Endosporites sp.A. AG-3,3(i) 763 - 320

Laesurae in focus.

Lk, Rhabdosporites langi AG-3,3(i) 1144 - 277

5. Monosaccites Type A. AG-3.3(i) 1105 - k4kg

6. Monosaccites Type B. AG-3,3(ii) 918 - 287

7. Monosaccites Type C. Lh6-167.2(iii) 1167 - 293

8. Monosaccites Type E. AG-3.3(i) 1035 - Lh3




PLATE VII




PLATE VIII

Figure 1. Monosaccites Type D. AG=3.3(i) 1164 -~ 294

2. Leiosphaeridia orbiculata AG-3.3(i) 1058 - 423

3., Leiosphaeridia microgranulifera AGO13.i(ii) 1026 - 378

4, Leiosphaeridia microgranulifera AG-23.2(i) 1048 - 398

5. Simple ovoid pits in a tracheid fragment. Note hexagonal
outlines (crassulae?) about pits.

6. Tracheid fragment with regular scalariform pitting.

7. Tracheid fragment with alfernative, ovoid bordered pit
pairs. Such xylem elements have been observed in the

secondary wood of Callixylon (vide: Krdusel and Weyland,

1937' figso 30-31)0
8. Tracheid fragment with a single row of ovoid, bordered

pit pairs.
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