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b ) Pol len o f the G y m n o s p e r m a e 

Pollen of the Jurassic Gymnospermae exhibit sufficient morphological similarity to set them apart 
from all other groups. 

By the close of the Paleozoic, pollen closely similar to that produced by recent members of the Abie-
tineae had been evolved. Pollen of a type produced by Tsuga has been recorded from the Permian and 
grains similar to pollen of some species of the Cupressaceae and Taxodiaceae also occur in Permian sedi
ments. Thus it appears reasonably certain that the Coniferales were firmly established by the end of the 
Paleozoic, many of the major families, and in particular the Abietineae, being already separated. 

Pollen produced by the Cycadales, Bennettitales, Ginkgoales and Chlampydospermidae is abundant in 
the Upper Paleozoic and there can be little doubt that the major subdivisions of these classes were es
tablished at this time. The work of J A N S O N I U S & S T A P L I N (19(32) suggests that the Chlamydospermidae were 
probably derived relatively late in Paleozoic time from that group of pteridosperms producing proximally 
striate pollen grains. Comparative spore morphology suggests that these four classes are more closely to the 
Pteridospermidae than to the Coniferales. 

Megafossil remains of the Taxaceae and Podocarpaceae have not been recorded from sediments older 
than the Rhaetic and pollen of these classes has not been recorded from pre-Jurassic sediments. Plal.ysaccus 
which has been described as a podocarpaceous pollen genus, does not appear, on close examination, to be 
very similar, morphologically to recent podocarpaceous pollen. A fuller discussion of these problems will be 
found in S T A P L I N , P O C O C K & J A N S O N I U S 1967. 

G e n u s Triangulopsis D O R I N G emend. 

1961 Triangulopsis discoidalis DORING; p. 114, pi. 17, figs. 1—3, type species. 

D i a g n o s i s : Alete or trilete microspores. Laesurae, where present, are usually vestigial and have no 
germinal function. Amb triangular, sides straight to somewhat convex, apices blunt. Exine two-layered. 
Nexine relatively thin, smooth. Sexine relatively thick, smooth to granulose, never strongly ornamented. 
Three colpoid leptomata developed on the distal face more or less paralleling the sides of the grain which 
may, or may not, be flanked by thickened sexinal Hps. 

D i s c u s s i o n : D O E I N G erected Triangulopsis as a genus of microplankton. As discussed on p. 74, the 
type species, 7*. discoidalis, is a plant pollen and the genus becomes a formgenus. Certain morphological 

*) The previous chapters of Part I have been published in vol . 130, number 1—2 of Palaeontographica B. 

pal aeon lographica Bd. 130. Abt. B 10 



_ 7 4 — 

characters suggest possible relationship with Duplicisporil.es, a characteristic Triassic genus (see p. 61) and 
Inaperturopollenites of the / . wstralis type (see p. 7 5 ) . Dr. A. R. H. M A R T I N , University of Sydney, (per
sonal communication 6th December, 1963), suggests possible Araucariacian affinities for the genus. 

Triangulopsis discoidalis D O R I N G 

PL 14, fig. 1, 505.1 (2514b), slide 5 (40.0—119.7), P. N . 14102;fig. 2, 50.35 (2514b), slide 5 (47.9—120.4); % 3, 5055 (2514b), slide 5 
(33.7—120.3},- fig. 4, 5055 (2514b), siide 5 (31.0—125.2), P. N. UI03; fig. 5, 5055 (2514b), slide 5 (54.6—121.1); fig. C. 5055 (2514b), 

slide 4 (27.5—118.5); fig. 7, 2132. slide 3 (39.0—122.1); fig. 8, 2132, slide 1 (38.9—122,3), P. N . 14104. 
Iflfil Triangulopsis discoidalis DORING; p , U 4 , pi. 7, figs, I—3, 

D e s c r i p t i o n : Alete, or sometimes exhibiting a vestigial trilete scar consisting of faint raised ridges 
extending to the apices of the spore; exine two-layered; nexine about \.5tu thick, smooth, tightly appressed 
to sexine; sexine 2.5/t thick; finely granulose to scabrate; amb triangular; sides convex; apical angles blunt, 
slightly rounded; three straight colpoid leptomata developed on the distal face, more or less paralleling the 
sides of the spore, extending from apex to apex but not meeting (see diagram); leptomata flanked by 
exinal thickenings that merge with the normal exine; colour orange-brown; equatorial diameter 52-0 (69,0) 
87.0/*; length of leptomata 48.5 u (average). 

Fig, 40. Structure of T, discoidalis. Fig. 41, Size range (based on a count of 200 grains). 

D i s c u s s i o n : This species was described by D O R I N G (1961) as a planktonic organism of unknown 
affinity. Clear three-rayed tetrad scars (PI. 14, figs. 1, 2 and 7), together with the exine structure indicate 
that the grains are plant pollen. The grain shown in fig. 2 is one of the few encountered in the present study 
with exinal thinning over the area of the trilete scar, suggesting the possibility of the structure retaining 
some germinal function. 

Triangulopsis minor n. sp. 

PL 24, fig. 15, 404, slide 4 (46,2—125.1), P. N . 14105 

D e s c r i p t i o n : Alete; nexine about 1.0/i thick; smooth; tightly appressed to sexine; sexine 2.0// 
thick; roughened to faintly mgulate; amb triangular; sides straight; apices rounded; three straight colpoid 
leptomata developed along the equatorial edge of the distal face, more or less paralleling the sides of the 
spore and extending from apex to apex but not meeting (see diagram for T. discoidalis); leptomate flanked 
by exinal thickenings up to 3.0/; wide that merge with the normal exine; equatorial diameter 44.0—47.3/v; 
length of leptomata approx. 30.8/4. 

D i s c u s s i o n : Rare, but of fairly widespread occurrence in the Lower Vanguard and Upper Shau-
navon. Smaller than T. discoidalis. 

Triangulopsis sp. A 

PL 14, fig. 12, 5055 (2514b), slide 5 (26-2—114.0), P. N . 14106 

D e s c r i p t i o n : Alete; exine two-layered; amb circular (grain spherical); nexine about 0.5/i thick; 
smooth; tightly appressed to sexine; sexine about 2.0// thick; faintly granulose; three leptomata developed 
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around the periphery of the grain, each about 35.0/* long, flanked by parallel-sided lips about 2.0// wide, 
colour orange-brown; equatorial diameter 55.0 (60.3) 68.2/*. 

D i s c u s s i o n ; Very similar, although smaller, grains have been found attached to T. discoidalis D O 
R I N G and these grains are probably abortive spores. P I 10, fig. 10, 5055 (2514b), slide 5 (26.2—114.0) illus
trates a two-layered spore assignable to Inaperturopollenites australis C O O K S O N to which are attached a 
number of small grains. These grains are two-layered and some show slit-like leptomata. They are also 
interpreted as abortive spores. The presence of similar abortive spores attached to species of Triangulopsis 
and Inaperturopollenites suggests a possible botanical relationship between the plants that produced these 
grains. 

G e n u s Inaperturopollenites T H O M S O N & P F L U G 

D i a g n o s i s : Pollen grains with no visible apertures. Amb circular. Exine one- or two-layered. In 
two-layered forms the nexine and sexine may be tightly appressed or the sexine may form a saccus en
veloping the sexinal body. Surface smooth to granulose. 

D i s c u s s i o n : The genus Inaperturopollenites, as used in this work, has very wide limits, including" 
all more or less spherical pollen grains with minor ornament and lacking any apertures. The genus has 
little botanical significance. 

Inaperturopollenites cf. 7. australis ( C O O K S O N ) n. comb. 

PL 14, fig. 9, 5055 (2514a), slide 4 (30.9—H9.3), P. N . 14107; fig. II, 5055 (2514b), slide 5 (18.9—119.5), P. N . 14108; fig. 13, 5055 
(2514a), s l ide4 (30.5—II8.8) 

1947 Araucariacites australis COOKS.; p. 130, pi. 13, figs. 1—4. 

D e s c r i p t i o n : Saccate; germinal area not usually visible, but on some species a relatively circular 
area about 35.// in diameter centred on the proximal pole shows exinal thinning and forms a tenuitas; rarely, 
this tenuitas may be traversed by a very faint trilete scar; central body circular to sub-circular; nexine 
about 0.5M thick; smooth, tightly appressed to sexine over its proximal face; nexine and sexine firmly fused 
around the equator of the central body where a belt of exinal thickening up to 5.0/* wide is usually de
tectable; sexine 1.0—l.5u thick; granulose, forming a more or less spherical saccus enveloping the central 
body; saccus shows little or no tendency to fold; colour yellow-brown; diameter of spore 80.0 (85.1) 92.0/t; 
diameter of central body 63.0 (70.7) 73.0//. 

D i s c u s s i o n : Similar in most respects to A. australis C O O K S , but significantly larger in size. / . lur-
batus B A L M E is smaller, has a relatively smaller central body and folds readily. The species is transferred 
to the less restricted genus Inaperturopollenites pending further study of the group. 

Inaperturopollenites turbatus B A L M E 

PL 13, fig. 15, 2132, slide 3 (41.4—116.6) P. N . 14109; fig. 16, 2132, slide 3 (36.0—120.4) 

1957 Inaperturopollenites turbatus BALME; p. 31, pi. J, figs. 85—86, pi. 8, fig. 87. 

D e s c r i p t i o n : Saccate; central body circular to sub-circular in outline; usually somewhat folded; 
nexine about 0.5// thick; smooth; sexine forms a loosely fitting saccus completely enveloping the central 
body; sexine 1.0—15./.t thick; granulose; central body appressed to saccus over one face, being firmly at
tached around the equator; no germinal apparatus visible; colour yellow-brown; diameter of spore 62.0 
(70.4) 78.0,«; diameter of central body 44.0 (55.4) 66.0//. 

D i s c u s s i o n : Although these grains are slightly larger than those described by B A L M E there can be 
little doubt that they belong to the same species. Grains in which the central body has become torn away 
from the saccus show sexinal folds and thickening in a more or less circular band where nexine and sexine 
were tightly appressed. Small two-layered abortive spores have been observed attached to some spores of 
this species. 
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G e n u s Paleoconiferu$ B O L K H . 

1952 Paleoconiferus BOLKHOVCTINA. 
1956 Paleoconiferus asaccatus BOLKH,; p. 85, pi. 13. figs. 150a—c, type species. 

D i a g n o s i s : Monosaccate pollen grains. Exine two-layered. Nexine very thin and usually indetecta-
ble. No visible apertures although a faint parallel-sided distal leptoma may be developed. Outline circular 
to broadly oval. Saccus only slightly inflated, somewhat distally pendant; finely infrareticulate with brochi 
not more than 2.5 ft wide. Proximally saccus passes imperceptibly into a slightly inflated, circular infra-
punctate cappa. Cappa separated from saccus by proximal lateral scars. 

D i s c u s s i o n ; Similar to Prolocomferus, differing from it principally in lacking a well developed 
sulcus. The central body is also much less pronounced in this genus. The small mesh reticulum of the saccus. 
together with the general aspect of the grains, suggests periidospermous rather than coniferous affinities for 
members of this genus. Some of the grains recovered from male cones of Thuringia (e. g. T O W N R O W , 1962, 
p. 32, fig. 6b) appear to be assignable to Poleoconiferous. 

As with several other of B O L K I I O V I T I N A ' S genera for saccate pollen grains, this genus was published in 
1952 but not validated until 1956. 

Paleoconijerous minor n. sp. 

PL 15, fig. 1, 5055 (2514b), slide 5 (32.2—119.2); fig, 3, 5055 (2514a), slide 1 (32.6—117.4) Holotype, P. N . 14110 

D e s c r i p t i o n : Monosaccate; central body very obscure; circular; about 40.0/* in diameter; no sulcus 
developed; germination probably by distal leptoma; sexine differentiated into a somewhat distally pendant 
saccus which surrounds the distal face of the central body equatorially and is somewhat constricted at the 
longitudinal extremities of the central body, giving it a pseudo-bisaccate appearance; sacci almost unin-
flated; infrareticulate; brochi about 1.0/* wide; equatorially and proximally saccus merges imperceptibly 
into an infrapunctate cappa 2 .5—3.5 t i thick; colour pale brown; 
Size range 

A. 40.0—45.0« D . 52.S-60.Ou 
I). 33.0—50.0M E. 75.2—83.0/* 
C. — 

D i s c u s s i o n ; Similar to P. asaccatus B O L K H . (1956) but smaller in size. 

Paleoconiferus asaccatus B O L K H . 

PL 16, fig. 1, 5055 (2514b), slide 4 (33.3—120.4), P. N . 14111; fig. 2, 5055 (2514b), slide 4 (27.2—120.3), P. N . 14112; PL 11, fig. 2, 
50.5.5 (2514b), slide i (26.6—113.6) 

11356 Paleocouiferus asaccatus BOLKH.; p. 85, pi. 13, figs. 150a—c. 

D e s c r i p t i o n : Monosaccate; central body more or less circular in outline; nexine less than 0.5,u 
thick (exact thickness indeterminate); distal face of grain traversed by a very faint, parallel-sided leptoma 
up to 10.0/r wide which has no visible Hps and extends the full length of the grain; leptoma punctate; saccus 
broadly oval in outline; wider than it is long; finely infrareticulate; elements of reticulum 1.0—1.5/* wide; 
cappa delineated from saccus by two narrow crescentic proximal-lateral scars each about 3.0/* wide, mark
ing areas of adhesion of nexine and sexine; cappa infrapunctate, colour light yellow-brown. 
Size range 

A. 35.0 (49.0) 60.0/* D . 53.0 (70.0) 80.0,« 
B . 45.0 (50.0) 60.0/* E . 85.0 (90.8) 96.0,u 
C. 35.0 (36.5) 40.0/* 

D i s c u s s i o n : The measurements of the Canadian specimens are a little smaller, on average, than 
those from the U.S.S.R. but the size difference is too small to warrant the erection of a new species. 

The species is easily recognizable on account of the presence of two lateral scars flanking the cappa 
and the absence of well defined distal germinal structures. 

http://52.S-60.Ou
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G e n u s Protopicea B O L K H . 

1952 I'rotopicea BOLKH. 
1956 Protopicea cerina BOLKH.; pp. 100—101, pi. 17, fig. 181, type species. 

D i a g n o s i s : Bisaccate pollen grains. Central body indistinct, more or less ovoid. Sacci strongly 
distally pendant inflated, infrareticulate, fringing and more or less enclosing a smooth capula. Capula 
smooth. No sulcus developed (germination by distal leptoma). Proximally sacci merge with a somewhat in
distinct, slightly inflated, infrapunctate cappa which is externally smooth or scabrate. 

D i s c u s s i o n : The above genus is employed in this work to include both species assigned to Proto
picea and those assigned by Russian palynologists to the natural genus Picea, which cannot be validly em
ployed as a genus for sporae dispersae. 

Protopicae exilioides ( B O L K H . ) n. comb. 

PI. 15, fig, 4, 5055 (2514b), slide 4 (27.8—Il3.fi); fig. 5, 5055 (2514a). slide 4 (20.3—119.2), P- N. 14113; fig. 6, 5055 (2514b), slide 5 
(37.3—120.1), P. N . 14114; fig. 9, 5055 (2514a), slide 1 (31.9—118.4); fig. 8, 5055 (2514a), slide 4 (29.4—121.1); fig. 10, 5055 (2514a), 

slide 4 (36.8—120.1), P. N . 14115 
1956 Picea exilioides BOLKH.; p. 103, pi. 17, figs. 186a—d. 

D e s c r i p t i o n : Bisaccate; central body very indistinct; ovoid; smooth; thickness indeterminate; equa
torial outline of grain oval; sexine about 1.0/* thick; sacci distally pendant; infrareticulate; somewhat in
flated; brochi of reticulum 2.0—2.5/* wide; larger on distal than on proximal side of sacci; sacci enclose 
the nexinal body distally and may meet and fuse along a narrow equatorial belt; sexine thinned and un-
inflated over the rounded area of the nexinal body enclosed by the sacci forming a capula which func
tions as a leptoma; capula smooth; finely punctate; proximally sacci merge into a somewhat inflated, infra
punctate cappa which is more or less circular in outline; colour pale brown. 
Size range 

A. E. 70.0 (73.2) 80.0,<* D . 45.0 (56.6) 70.0,« 
B . 55.0 (62.5) 70.0,** E. 98.0 (108.0) 125.0/1 
G. 45.0 (51.3) 60.0M 

D i s c u s s i o n : This species comprises grains of more or less ovoid shape with fringing, distally pen
dant sacci enclosing a distal capula. PI. 11, fig. 5 illustrates the relationship between sacci and capula 
while figs. 9 and 10 show the form of the cappa. PI. 11, fig. fi illustrates what is probably a deviating, 
trisaecate grain of the same species. 

Protopicea samoilovichiana ( R O V N . ) n. comb. 

PI. 15, fig. 11,5055 (2514a), slide 1 (31.3—118,7), P . N . 14116 

1961 Picea samt/ilovichiana ROVNINA; p. 139, pi. 39, figs, la—c, 2a—c. 

D e s c r i p t i o n : Bisaccate; central body ovoid; wider than it is long; nexine less than 0.25,« thick; 
distal surface of central body obscured by enveloping sacci but the part visible appears to be thinned, sug
gesting the presence of a distal leptoma; sacci inflated; tightly enveloping the central body distalo-equa-
torially leaving only a small portion, centred on the distal pole, uncovered; sacci infrareticulate; brochi about 
1.0M wide; sexine of sacci infrareticulate; sexine of sacci 0.5—1.0/* thick: proximally sacci about against, 
and merge into, an infrapunctate cappa; cappa only slightly inflated; about 1.0/* thick; colour pale yellow. 
Size range 

A. 69.3/* 
B. 70.0/t 
C. 35.2—44.0/* 

D. 38.0—39.0/* 
E. 79.2// 
Thickness (uncompressed) 57.2.!* 
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G e n u s Protoconiferus B O I . K I I . 

1 9 5 2 Protocomferus BOI.XH.; p. 1 0 9 , pi. 1, fig. 2. 

1 9 5 6 Protocomferus flavus BOLKH.; p. 8 6 , pi. 13, fig. 1 5 2 , type species. 
1 9 5 8 Pteruchipollenites COUPER; p. 1 5 0 . 

Diagnosis-. Monosaccate, sulcate pollen grains. Outline circular, subareolar or broadly oval, Exine 
two-layered. Nexine relatively thin, smooth to infrapuntcate. Sexine differentially thickened. Distal face tra
versed by a slit-like or elongate oval sulcus flanked by sexinal lips. On many species sulcus lies along the 
centre of a smooth to infrapunctate capula enclosed by the distal saccus bases. Saccus somewhat inflated; finely 
infrareticulate with brochi not more than 2.5/; wide; somewhat distally pendant. Circular to sub-circular, slightly 
inflated, infrapunctate to finely infrareticulate cappa developed over the proximal zole, usually separated from 
the saccus by proximal lateral scars. 

D i s c u s s i o n : Protocomferus was first proposed by B O L K H O V I T I N A in 1952 but, since no type species 
was cited, remaied a nomen ambignum until citation of type species in 1956. Pteruchipollenites was erected 
as an organ-genus for the pollen of the genus Pteruchus and related ptendosperms, and appears to be syno
nymous with Protoconiefrous. Since Protoconiferus was validated as a genus in 1956 it has priority over 
Pteruchipollenites. Species assigned to Protoconiferus are closely similar to spores obtained from male 
cones of Pteruchus and other pteridosperm genera and there can be little doubt that the grains have pteri-
dosphermous and not, as the generic name suggests, coniferous affinities. 

Protoconiferus gaussenianus n. sp. 

PI. 15, fig. 7, 5055 (25Mb), slide 4 (23.5—119.6) Holotype, P. N . 14117 

D e s c r i p t i o n : Monosaccate; grains broadly oval in outline; central body circular; outline somewhat 
vadue; distal face of grain traversed by a longitudinal sulcus centred on the distal pole and extending the 
full length of the central body; sulcus parallel-sided; about 4.5// wide; flanked by smooth lips about 4.0/< 
wide adjacent to the distal pole and tapering towards the longitudinal extremities; lips slightly convex 
towards the equator; central body enveloped proximo-equatorially by an infrareticulate saccus; brochi 1.0— 
2.0// wide; sexine of saccus about 0.5// thick; saccus slightly distally pendant; inflated; proximally saccus 
merges with inflated, infrapunctate cappa 27.5—33.0// wide; colour yellow-brown. 
Size range 

A. 33.0» D. G6.0« 
B. 38.5/t E. 80.3/t 
C. 33.0—35.0a Thickness (compressed) 5.0[t 

D i s c u s s i o n : Smaller and relatively shorter than P. bolchovitinae. Distal saccus bases are well 
developed in P. bolchovitinae but not clearly visible in P. gaussenianus. 

Named for Professor H . G A U S S E N of Toulose, France. 

Protoconiferus bolchovitinae n. sp. 

PI. 16, fig. 4, 5055 (2514a), slide 4 (30.8—120.7) Holotype, P. N . 14118 

D e s c r i p t i o n : Monosaccate; outline oval with more or less straight sides; central body circular in 
outline; slightly wider than it is long; nexine about 1.5// thick; distal face traversed by a slit-like sulcus ex
tending the full diameter of the central body; flanked by parallel-sided lips extending about 3.0/t on either 
side of the sulcus; distal saccus bases correspond to the outer edge of the sulcus lips; saccus extend about 
S.O/i beyond the central body equatorially at the longitudinal extremities; saccus distally pendant; infrareti
culate; brochi 1.5—2.5// wide; sexine of sacci about 1.0// thick; proximally saccus merges into an infrapunc
tate to finely infrareticulate cappa; cappa circular in outline; about 13.0// in diameter and 2.0/J thick; colour 
pale yellow. 
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Size range 

A . 49.3 (52.25) 55.0/* D . 38.8 (40.5) 41.8/* 
B . 50.6 (55.0) 59.4/* E. 76.3 (78.3) 80.3/* 
C. 30.3 (34.1) 37.4/* 

D i s c u s s i o n : Differs from P. microsaccus in possessing much wider brochi to the infrareticulation 
of the saccus. It is also slightly larger in size but in other respects is closely similar. 

Named for Dr. N. A. B O L K H O V I T I N A of the Academy of Sciences of the U.S.S.R., Moscow. 

Protoconiferus microsaccus ( C O U P E R ) n. comb. 

PI . 16, fig. 5, 5055 (2514b), slide 4 (20.7—122.1), P . N . 14119; fig. 6, 5055 (2514b), slide 5 (28.2—127.4); P. N . 14120; fig. 8, 5055 
(2514b), slide 3 (33.0—116.8); fig. 9, 5055 (2514a), slide 1 (31.5—120.2) 

1958 Pteruckipollenites microsaccus COUPEX; p . 151, pi. 26, figs. 13—14. 
1962 Alhporttes microsaccus (COUPER) POCOCK; p, 61, pi. 9, fig. 139 (nun. fig. 138), 

D e s c r i p t i o n : Monosaccate; central body circular to sub-circular; not clearly delineated; nexine 
very thin (exact thickness indeterminate); sulcus narrow, slit-like extending the full diameter of the nexinal 
body; sulcus flanked by plano-convex to the equator; sulcus on some specimens shows a tendency to widen 
at the ends giving it a keyhole shape; lips about 4.5/* wide adjacent to the distal pole; sexine of saccus 
about 2.0/* thick; saccus circular to broadly oval in outline; wider than it is long; inflated and slightly 
distally pendant; finely infrareticulate; elements of reticulum spaced 1.0—1.5/* apart; cappa usually 
delineated by a pair of proximal lateral scars, crescentic in shape, convex toward the equator and about 
3.5u wide; cappa infrapunctate; inflated; colour light yellow-brown. 
Size range 

A . 46.2 (50.4) 55.0/* D . 53.0 (65.7) 77.0/* 
B. 49.0 (53.0) 55.0,i* E. 65.0 (71.0) 79.2,« 
C. 30.0 (35.9) 40.7/* Thickness (compressed) 6.0—13.5/* 

D i s c u s s i o n : The prominent sulcus with well marked lips, the rather obscure central body and 
crescentic proximal lateral scars are characteristic. 

Differs from P. funarius ( N A U M . ) B O L K H . mainly in its smaller dimensions. 

Protoconiferus flavus B O L K H . 

PI. 16, fig. 7, 5055 (2514b), slide 3 (35.7—111.8), P. N . 14121 
1956 Protoconiferus flavus BOLKH.; p . 86, pi. 13, fig. 752. 

D e s c r i p t i o n : Monosaccate; central body circular to sub-circular; fairly clearly defined, nexine less 
than 1.0/* thick; smooth; finely punctate; sulcus slit-like; about 2.0/* wide; extending the full diameter of the 
nexinal body; flanked by more or less parallel-sided lips about 3.0/* wide; sexine of saccus about 1.5/* thick; 
saccus circular in outline; inflated and slightly distally pendant; finely infrareticulate; elements of reticulum 
spaced about 0.5/* apart; cappa not very clearly delineated but is present as an inflated circular to oval are 
a bout 65// in diameter centred on the proximal pole; cappa infrapunctate; faint crescentic proximal lateral 
scars are visible on well preserved specimens flanking the cappa; on distal face curved saccus bases, convex 
towards the equator, delineate a more or less fusiform capula; along saccus bases nexine and sexine are 
appressed over convex meniscus areas about 2.0/* wide; colour yellow-brown. 
Size range 

A . 70.4/* D . 99.0/* 
B. 88.0/t E. 107.8/* 
C . 46.2/* Thickness (compressed) 10.0** 

X # / . U - ^ S a c c u s B a s e s 

C a p u l a 

Fig. 42. Distal structure. S u l c u s 
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D I S C U S S I O N : SIMILAR TO P. CF. P. funarius ( N A U M . ) B O L K H . BUT LARGER IN SIZE WITH DISTAL STRUCTURES 

MORE CLEARLY DEVELOPED. 

Protoconiferus funarius ( B O L K H . ) B O I . K H . 

PI. 19, figs. 1—5, 5055 (2520b), slide 1A (38.3—123.2), P. N . 14122 
1953 Piatysaccus funarius BOLKH.; P. 73, pi. 11, figs. 2—3. 
1956 Protoconiferus funarius (BOLKH.) BOLKH.; p. 86, pi. 13, figs, 151a—c. 

D E S C R I P T I O N : BISACCATE; CENTRAL BODY OVAL; LONGER THAN IT IS WIDE; NOT WELL DEFINED; NEXINE ABOUT 

5.0ft THICK; SMOOTH; DISTAL FACE TRAVERSED BY A NARROW, PARALLEL-SIDED, LEPTOMA 7.7ft WIDE; LEPTOMA TRAVERSED 

ALONG ITS CENTRE LINE BY A SLIT-LIKE SULCUS BOUNDED HY NARROW, PARALLEL-SIDED LIPS EXTENDING ABOUT I.Oft ON 

EACH SIDE OF THE SULCUS; SACCI MORE OR LESS SEMI-CIRCULAR IN OUTLINE; STRONGLY DISTALLY PENDANT; ENVELOPING THE 

CENTRAL BODY DISTALO-EQUATORIALLY; INFRARETICULATE; BROCHI 1.5 ( 3 . 6 ) 9 .0/ / WIDE WITH MURI LESS THAN 0.5ft WIDE; 

PROXIMALLY SACCI MERGE INTO A WELL DEVELOPED, INFRAPUNCTATE CAPPA OCCUPYING THE ENTIRE PROXIMAL HEMI

SPHERE; COLOUR PALE YELLOW. 

SIZE RANGE 

A . 71.5/* D, 78.1/t 
B . 93.5/t E. 92.4/i 
G. 45.1/1 Thickness of grain 59.0/t 

Protoconiferus minor N. SP. 

PI. 24, fig. 13, 3717 (2154a), slide I (25.6—118.1) Holotype, P. N . 14123 

D E S C R I P T I O N : BISACCATE; UTLINE ALMOST CIRCULAR; CENTRAL BODY NOT CLEARLY DEFINED; DISTAL POLAR AREA 

TRAVERSED BY A LONGITUDINAL FOLD WHICH PROBABLY MARKS THE LIPS OF A SLIT-LIKE SULCUS; FOLD EXTENDS ABOUT THREE-

QUARTERS OF THE LENGTH OF THE GRAIN; PARALLEL TO THE FOLD AND EQUIDISTANT FROM IT ON EITHER SIDE ARE TWO 

STRAIGHT, PARALLEL, SEXINAL THICKENINGS MARKING THE DISTAL SACCUS BASES; THICKENINGS EXTEND ALMOST THE FULL 

LENGTH OF THE GRAIN AND DELINEATE A DISTAL CAPULA ABOUT 21.0/* WIDE; SACCI RELATIVELY SMALL AND LITTLE INFLATED: 

DISTALLY ATTACHED, FRINGING THE CENTRAL BODY LATERALLY; IINFRAPUNCTATE; PROXIMALLY SACCI MERGE WITH AN UNINFLAT-

ED CAPPA ABOUT 1.0// THICK; SURFACE OF CAPPA FINELY GRANULOSE; COLOUR PALE YELLOW. 

SIZE RANGE 

A. approx, 20.0/1 D . 26.5—33.0// 
B. 37.4// E. approx. 38.5/1 
G. 5.5—9.0/1 

D I S C U S S I O N : DIFFERS FROM ALL OTHER DESCRIBED SPECIES ON ACCOUNT OF ITS SMALL SIZE, VERY NARROW SULCUS 

AND RELATIVELY WIDE CAPULA. 

G E N U S Piceites B O L K H . 

1949 Aliferina falcala — flacciformis MAL.; P. 1 0 1 , pi. 3 0 , fig. 9, type species. 
1952 Piceapites BOLRHOVITINA; p. 110, PI. I , fig. 8. 
1956 Piceites (Aliferina) falcata — flacciformis (MAL.) BOLKH.; p . 95, designation of type species. 

D I A G N O S I S : MONOSACCATE POLLEN GRAINS. EXINE TWO-LAYERED. NEXINE THIN, USUALLY FINELY PUNCTATE. 

CENTRAL BODY USUALLY FAIRLY WELL DEFINED. OUTLINE CIRCULAR TO BROADLY OVAL. DISTAL FACE OF CENTRAL BODY TRA

VERSED BY A PARALLEL-SIDED, FINELY PUNCTATE SULCUS EXTENDING ALMOST THE FULL LENGTH OF THE GRAIN AND FLANKED 

BY SEXINAL LIPS. SACCUS INFRARETICULATE, SOMEWHAT INFLATED AND DISTALLY PENDANT. BROCHI SMALL. PROXIMALLY 

SACCUS MERGES WITH A POORLY DEFINED, SOMEWHAT INFLATED, FINELY INFRARETICULATE TO INFRAPUNCTATE CAPPA. N O 

PROXIMAL LATERAL SCARS DEVELOPED. 

D I S C U S S I O N : SIMILAR TO Paleoconiferus BUT POSSESSING A WELL DEVELOPED, PARALLEL-SIDED SULCUS WHICH 

IS USUALLY WIDER THAN THAT OF Protoconiferus. PROXIMAL LATERAL SCARS WHICH OCCUR ON MEMBERS OF BOTH OF THE 

ABOVE-MENTIONED GENERA ARE ABSENT FROM SPECIES OF Piceites. 
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D e s p i t e t he n a m e , t h e r e is n o e v i d e n c e tha t m e m b e r s o f th is g e n u s w e r e i n a n y w a y r e l a t e d to Picea. 
T h e s i m i l a r i t y t o p o l l e n o f Protoconiferus a n d Paleoconiferus s u g g e s t s that p t e r i d o s p e r m a f f in i t i e s are m o r e 

p r o b a b l e . 

Piceites townrowii n. s p . 

PI. 16, fig. 10, 5055 (2514b), slide 1 (36.6—113.8) Holotype, P. N . 14124 

D e s c r i p t i o n : B i s a c c a t e ; o u t l i n e b r o a d l y o v a l ; c e n t r a l b o d y o v a l ; l o n g e r t h a n it is w i d e ; n e x i n e 

thickness i n d e t e r m i n a t e , p r o b a b l y less t h a n 0.5/*; d i s t a l f a c e t r a v e r s e d b y a n a r r o w l o n g i t u d i n a l su l cus a b o u t 

2 .5/* w i d e ; e x t e n d i n g its ful l l e n g t h a n d f l a n k e d b y p r o m i n e n t , p a r a l l e l - s i d e d l i p s e x t e n d i n g a b o u t 2 .0 ,« o n 

each s i d e o f the s u l c u s ; d i s t a l s a c c u s b a s e s 3 . 0 — 5 . 0 / < e q u a t o r i a l l y o f , a n d p a r a l l e l to , the l ips o f t he su lcus ; 

s a c c i s e m i - c i r c u l a r i n o u t l i n e ; i n f r a r e t i c u l a t e ; b r o c h i a b o u t 2.0/* w i d e ; n o t v e r y c l e a r l y d e f i n e d ; s e x i n e a b o u t 

0 .5 /* th ick ; p r o x i m a l l y s a c c i m e r g e w i t h an i n f l a t e d , i n f r a p u n c t a t e c a p p a 1 .0—1.5 /* th ick, 3 8 . 0 / * w i d e a n d 

74.8/* l o n g ; c o l o u r p a l e y e l l o w . 

S i z e r a n g e 

A. 38.1—40.0/* VJ. 70.0—80.0/* 
B . 78.1—80.0,1* E . 80.0—108/t 
C. 32.0 (40.6) 56.0/* 

Piceites latens B O L K H . 

PI. 17, fig. 1, 5055 (2514b), slide 2 (27.4—114.3); fig. 2, 5055 (2514b), slide 4 (39.9—121.2), P. N . 14125; fig. 5, 5055 (2514a), slide 1 
(35.0—115.3); fig. 3, 5055 (2514b), slide 4 (37.0—124.4) 

196 Piceites latens BOLKH.; p. 96, pi. 15, fig. 170. 

D e s c r i p t i o n : M o n o s a c c a t e ; c e n t r a l b o d y m o r e o r less c i r c u l a r in o u t l i n e ; n e x i n e less t han 0.5/* thick; 

f i n e l y p u n c t a t e ; d i s t a l f a c e o f g r a i n t r a v e r s e d b y a p a r a l l e l - s i d e d s u l c u s w h i c h e x t e n d s a l m o s t the full 

l e n g t h o f t he n e x i n a l b o d y ; f l a n k e d b y Hps 3 . 0 — 4 . 5 / * w i d e w h i c h c o n v e r g e a n d m e e t a r o u n d the e n d s o f the 

s u l c u s ; s a c c u s 3.6/* c i r c u l a r to s u b - c i r c u l a r in o u t l i n e ; s l i g h t l y d i s t a l l y p e n d a n t ; i n f l a t e d ; i n f r a r e t i c u l a t e to 

i n f r a p u n c t a t e ; e l e m e n t s o f r e t i c u l u m 1.0/* w i d e at m a x i m u m ; c a p p a n o t c l e a r l y d e l i n e a t e d a l t h o u g h it is p r e s 

en t a n d s o m e w h a t i n f l a t e d ; i t o c c u p i e s a c i r c u l a r a r e a a b o u t 40 .0 /* in d i a m e t e r c e n t r e d o n the p r o x i m a l 

p o l e o v e r w h i c h the o r n a m e n t is s o m e w h a t r e d u c e d ; c o l o u r l i g h t y e l l o w - b r o w n . 

S ize r a n g e 

A. 66.0 (90.0) 108.0/* D . 80.0 (91.7) 103.0/* 
B . 60.0 (80.0) 86.4,/* E . 82.0 (101.5) J 22.0/* 
C. 36.0 (41.0) 46.0,!* Thickness (compressed) 7.0 (14.5) 27.0/* 

D i s c u s s i o n : T h e a l m o s t c i r c u l a r o u t l i n e , p a r a l l e l - s i d e d s u l c u s , v e r y i n d i s t i n c t c a p p a a n d ra ther 

u n c l e a r n e x i n a l b o d y a r e cha rac t e r i s t i c o f this s p e c i e s . 

M o r p h o l o g i c a l l y s i m i l a r t o Protoconiferus microsaccus ( C O U P E R ) n. c o m b , b u t c o n s i d e r a b l y l a r g e r in 

size a n d h a v i n g a r e l a t i v e l y w i d e r s a c c u s . 

Piceites pseudorotundiformis ( M A L . ) n . c o m b . 

PI . 17, fig. 4, 5055 (2514b), slide 1 (36.8—111.5), P. N . 14126 
1961 Picea pseudorotundiformis MAL.; pp. 141—142, pi. 42, figs, la—b. 

D e s c r i p t i o n : M o n o s a c c a t e ; o u t l i n e s u b - c i r c u l a r ; w i d e r t h a n it is l o n g ; c e n t r a l b o d y m o r e o r less 

c i r c u l a r in o u t l i n e ; d is ta l f a c e o f c e n t r a l b o d y t r a v e r s e d b y a n i n f r a p u n c t a t e s t r ip o f t h i n n e d s e x i n e a b o u t 

Palacontographica Bd. 130. Abt. B 11 



— 82 — 

15.0/* w i d e f o r m i n g a l e p t o m a ; n e x i n e a b o u t 0 ,5 /* thick; s m o o t h ; s a c c u s a l m o s t d i v i d e d b y c e n t r a l b o d y 

in to t w o pa r t s ; d i s t a l l y p e n d a n t ; i n f r a r e t i c u l a t e ; b r o c h i a b o u t 1.0/* w i d e ; s e x i n e o f s a c c u s 0 . 5 / / — 1 . 0 / / thick; 

s a c c u s ba se s w e l l d e f i n e d ; p a r a l l e l i n g the e q u a t o r ; u p to 5 .0 / / w i d e a n d n a r r o w i n g t o w a r d s the t ips ; p r o x i 

m a l l y s accus m e r g e s w i t h c i r c u l a r , i n f r a p u n c t a t e c a p p a 1 .0—2.0 / / th ick ; c o l o u r p a l e y e l l o w - b r o w n . 

S ize r a n g e 

A. 45.0—59.4// D . 55.0 (60.0) 68.0/* 
B . 49.5—55.0// E. 62.7 (65.0) 75.0M 
C. 7.7 (10.0) 12.5// 

G e n u s Pityosporites ( S E W A R D ) M A N U M 

1914 Pilyosporites antarcticus SEWARD; p. 23, pi. 8, fig. 45, type ;.pecies. 
1954 Pilyosporites (SEW.) POT. & KLAUS; p . 534. 
1958 ? P'muspollenites RAATZ ex POTONIE; p. 62. 
1960 Pityosporites (SEW.) MANUM; pp. 11 —15, 1 pi., figs. 1—4. 

D i a g n o s i s : B i s a c c a t e p o l l e n g r a i n s . E x i n e t w o - l a y e r e d . N e x i n e v e r y th in , s m o o t h . D i s t a l f a c e 

s m o o t h , i n f r a p u n c t a t e . C a p u l a e n c l o s e d b y d i s t a l s a c c u s b a s e s w h i c h a r e s l i g h t l y c o n v e x t o w a r d s the e q u a 

tor . G e r m i n a t i o n b y d i s t a l l e p t o m a , S a c c i i n f l a t e d , i n f r a r e t i c u l a t e , b r o c h i 1 .0—3.0/* w i d e , s t r o n g l y d i s t a l l y 

p e n d a n t . S a c c i r each t o , o r s l i g h t l y p r o x i m a l l y o f , t he e q u a t o r w h e r e t h e y m e r g e w i t h a s l i g h t l y i n f l a t e d , 

i n f r a p u n c t a t e c a p p a w h i c h is e x t e r n a l l y s m o o t h to s c a b r a t e 

D i s c u s s i o n : M A N U M ' S r e - d e s c r i p t i o n o f t he t y p e s p e c i e s o f Pityosporites h a s e n a b l e d a m o r e p r e c i s e 

g e n e r i c d i a g n o s i s t o b e e r e c t e d . T h e e m e n d a t i o n o f P O T O N I E a n d K L A U S is, as n o t e d b y M A N U M , u n a c c e p t 

a b l e s i n c e it w o u l d e x c l u d e t he t y p e s p e c i e s f r o m the g e n u s . 

Pinuspollenites R A A T Z ( t y p e s p e c i e s P. ( a l . Pollenites) labdacus ( R . P O T . , 1 9 3 1 , R A A T Z , 1937) m a y b e a 

j u n i o r s y n o n y m o f Pityosporites a n d is, in a n y c a s e , a n u n s a t i s f a c t o r y g e n u s s i n c e the o r i g i n a l p u b l i s h e d 

d e s c r i p t i o n a n d f i g u r e o f the t y p e s p e c i e s is i n a d e q u a t e t o p e r m i t s a t i s f a c t o r y i d e n t i f i c a t i o n . P O T O N I ^ ' S a d d i 

t iona l f i g u r e s ( 1 9 5 8 , f i g s . 7 5 — 7 0 ) a r e a l s o u n s a t i s f a c t o r y s i n c e t h e y d o n o t a p p e a r t o b e the s a m e g r a i n as 

f i g u r e d i n 1 9 3 1 . 

Pityosporites c f . P. dividus ( B O L K H . ) n . c o m b . 

P I . 16, fig. 3,2119, slide 2 (32.7—120.1), P . N . 14128 
1956 Pinites dividus BOLKH.; p. 109, pi. 20, fig. 199. 

D e s c r i p t i o n : B i s a c c a t e ; o u t l i n e b r o a d l y o v a l ; c e n t r a l b o d y o v a l in o u t l i n e ; l o n g e r t h a n it is w i d e ; 

n e x i n e 1.0/* th ick ; d i s t a l f a c e o f c e n t r a l b o d y t r a v e r s e d b y a r a the r i l l d e f i n e d , p a r a l l e l - s i d e d su lcus a b o u t 

10.0/* w i d e , e x t e n d i n g its ful l l e n g t h ; s a c c i m o r e o r less s e m i - c i r c u l a r in o u t l i n e ; i n f r a r e t i c u l a t e ; b r o c h i 1.0— 

1.5/1, w i d e ; s e x i n e less t han 1.0// th ick ; s acc i s l i g h t l y d i s t a l l y p e n d a n t ; j o i n e d e q u a t o r i a l l y a r o u n d the l o n g i 

t ud ina l e n d s o f the c e n t r a l b o d y b y s t r ips o f i n f l a t e d s e x i n e u p to 7.5;* w i d e ; p r o x i m a l l y s acc i m e r g e w i t h 

i n f l a t e d , i n f r a p u n c t a t e c a p p a 75 .0 /* l o n g , 4 7 . 5 / * w i d e a n d u p to 3.0/* thick; c o l o u r p a l e y e l l o w . 

S ize r a n g e 

A. 35,0 (41.1) 47.3/* D . 61.0 (70.0) 88.0*i 
B . 52.0 (64.5) 77.0/* E. 81.0 (87.8) 94.6/* 
C . 32.0 (35.0) 40.0** 

Pityosporites divulgatus ( B O I . K H . ) n. c o m b . 

PI . 17, fig. 10, 5055 (2514a), slide 1 (34.3—115.3), P . N . 14127; pi. 19, figs. 15—16, 304, slide 1 (37,2—125.8); pi. 18, fig. 10, 5055 
(2514a), slide 3 (32.6—116.2) 

1956 Pinus divutgata Bolkh.; p. 312, pi. 20, figs. 214a—c. 

D e s c r i p t i o n : B i s a c c a t e ; o u t l i n e b r o a d l y o v a l ; c e n t r a ! b o d y o v o i d ; w i d t h o f g r a i n s h o r t e r t h a n l e n g t h 

o r b r e a d t h ; n e x i n e a b o u t 0 .5 /* th ick ; s m o o t h ; g e r m i n a t i o n b y d is ta l l e p t o m a ; s a c c i d i s t a l l y p e n d a n t ; i n f r a 

r e t i cu l a t e ; b r o c h i c l o s e l y s p a c e d ; a b o u t 1.0/* in w i d t h ; s a c c i s o m e w h a t i n f l a t e d : e n v e l o p i n g t he c e n t r a l b o d y 
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distalo-equatorially, the sacci being joined equatorially a strip of inflated sexine 2.0—3.0/' wide; proximally 
sacci merge with a slightly inflated cappa 1.5—2.0/i thick; colour pale yellow. 
Size range 

A . approx. 28.6/t D . appro*. 35.2/t 
B . approx. 49.5/1 E. 41.8—66.0/* 
C. 17.6—22.0/1 Thickness of central body 

(uncompressed) l&.7ti 

D i s c u s s i o n : The proximal side of the sacci on this species has a very characteristic undulose appea
rance due to differential inflation. This feature is clearly visible on pi. 15, figs. 15—16. 

Pityosporites similis B A L M E 

PI. 17, figs. 13—15, 5055 (2514a), slide 4 (32.4—121.1), P. N . 14129 
1957 Pityosporites similis BALME; P. 3 6 , PI. 10, figs. 108—109. 

D e s c r i p t i o n : Bisaccate; outline brodaly oval; central body spherical; nexine less than 0.25//. thick; 
smooth; exine of distal face thinned along a longitudinal strip flanked by the distal saccus bases, forming 
a finely punctate leptoma; leptoma about 13.0// wide adjacent to the distal pole, narrowing to about 5.0// 
at the longitudinal extremities; sacci inflated; distally pendant; crescentic in polar section; infrareticulate; 
brochi 1,0—1.5/* wide; sexine of sacci about 0.5// thick; proximally sacci abut against and merge with a 
well developed, infrapunctate cappa; cappa fairly thin but marginal crests, about 3.5// wide, are developed 
between the proximal saccus bases and the cappa; cappa 1.0// thick; colour pale yellow-brown. 
Size range 

A. 31.0—35.2/i D . 44.0—45.1/t 
B . 43.0—46.2/* E. 48.4—56.0/* 
C. 14.3—17.6/1 

D i s c u s s i o n : Appears to be identical to the species described by B A L M E except that the Australian 
specimens are described as lacking a well defined cappa. The illustrations of the Holotype and Paratype, 
however, appear to indicate that marginal crests are present. 

Pityosporites nigraeformis ( B O L K H . ) n. comb. 

PI. 21, fig. 18, 2119. slide 20 (39.1—119.4), P. N . 14130 
1953 Pinuspollenites nigraeformis BOLKH.; P. 86, pi. 13, figs. 5 — 6 . 

D e s c r i p t i o n : Bisaccate; central body spherical to sub-spherical; slightly wider than it is long: 
nexine about 0.25// thick; distal face traversed by a band of smooth thinned exine about 10.0/* wide en
closed by the distal saccus bases, forming a parallel-sided leptoma; longitudinal ends of leptoma merge 
with normal exine; sacci sub-circular in outline and somewhat flattened distalo-proximally; relatively small 
and strongly distally pendant; saccus bases well delineated; sexine of sacci infrareticulate; brochi about 1.5// 
wide; proximally sacci abut against a strongly developed, inflated, circular cappa about 2.5/* thick which 
occupies the major part of the proximal hemisphere; surface roughened; colour yellow-brown. 
Size range 

A. approx. 30.8/* D . approx. 22.0/t 
B . approx. 28.6/t E. approx. 55.0/* 
C. approx. 19.8/t Thickness (uncompressed) approx. S8.5/i 

G e n u s Pseudowalchia B O L K H , 

1949 Orbicularia biangulina MAL.; P. 105, PI. 3 6 , fig. 2, type species. 
1952 Pseudowalchia BOLKHOVITINA; P. 108, fig. 1, PI. 2, fig. 14. 
1956 Pseudowalchia biangulina (MAL.) BOLKH.; P. 89, PI. 14, fig. 157, designation of type species. 

D i a g n o s i s : Monosoccate pollen grains. Central body spherical to sub-spherical traversed by a broad, 
well defined sulcus which extends almost its full diameter and may be parallel-sided or slightly keyhole-
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s h a p e d . S u l c u s f l a n k e d b y s e x i n a l l i p s . S a c c u s r e l a t i v e l y l a r g e a n d b r o a d l y o v a l , i n f l a t e d , i n f r a re t i cu la t e , 

m e r g i n g p r o x i m a l l y w i t h a s l i g h t l y i n f l a t e d , r a the r i n d i s t i n c t , c i r c u l a r c a p p a . B r o c c i o f r e t i c u l u m 1.5— 

3.5/t w i d e . N o p r o x i m a l l a t e r a l sca r s d e v e l o p e d . 

D i s c u s s i o n : T h e r e l a t i v e l y l a r g e s a c c u s , e n v e l o p i n g a w e l l d e f i n e d c e n t r a l b o d y t r a v e r s e d b y a 

r e l a t i ve ly w i d e , w e l l d e f i n e d d i s t a l s u l c u s is d i s t i n c t i v e f o r this g e n u s . T h e u s u a l l y c l e a r l y d e f i n e d r e t i cu l a 

t ion o f the s a c c u s is a l s o cha rac t e r i s t i c . 

G r a i n s o f t he a b o v e t y p e h a v e b e e n r e c o v e r e d f r o m m a l e c o n e s o f Ruhleostachys pseudoarticulatus R o -

S E L T ( see T O W N K O W , 1 9 6 2 , p i . 3 4 , f i g . 7 f ) . I t is p o s s i b l e , h o w e v e r , tha t these g r a i n s p o s s e s s l e p t o m a t a r a the r 

than su lc i . T h e r e is s u f f i c i e n t r e s e m b l a n c e b e t w e e n t he t w o f o r m s t o a s s u m e b o t a n i c a l a f f i n i t y . I t is p r o b 

ab le , t h e r e f o r e , tha t Pseudowalchia is p t e r i d o s p e r m o u s . 

Pseudowalchia ovalis n . sp . 

P I . IS, fig. 1, 5055 (2514b), slide 5 (38.5—128.3) Holotype, P. N, 14131 

D e s c r i p t i o n : M o n o s a c c a t e ; cen t r a l b o d y o v o i d ; l o n g e r t h a n it is w i d e ; n e x i n e a b o u t 0 .5 /* thick; 

s m o o t h ; dis tal f a c e t r a v e r s e d b y a s u l c u s w h i c h is s l i g h t l y w i d e r at its e n d s t h a n at the d is ta l p o l e (11 .0 /* 

w i d e at e n d s ; S.Q/i w i d e at t he d is ta l p o l e ) ; s u l c u s e x t e n d s a l m o s t t o the m a r g i n o f the c e n t r a l b o d y b u t 

d o e s n o t t r ave r se the s a c c u s ; s e x i n e o f s u l c u s s m o o t h o r v e r y f i n e l y p u n c t a t e ; su l cus f l a n k e d b y a pa i r o f 

d o u b l e c o n v e x l ips 5.0/* w i d e a d j a c e n t t o t he d i s t a l p o l e a n d a b o u t 50.0/< l o n g ; s a c c u s w i d e r t h a n it is 

l o n g ; b r o a d l y o v a l w i t h m o r e o r less s t r a igh t s i de s ; i n f r a r e t i c u l a t e ; b r o c h i o f r e t i c u l u m a b o u t 2 .0 /* w i d e ; 

p r o x i m a l l y s a c c u s m e r g e s in to a n i n f r a p u n c t a t e , s o m e w h a t i n f l a t e d c a p p a w h i c h is n o t v e r y c l e a r l y d e f i n e d 

a r o u n d its m a r g i n s ; c o l o u r p a l e y e l l o w . 

S ize r a n g e 

C. 41.0—44.0/* A . 62,0—66.0/* 
D. 4H.I)—fi0.5fi B. 95.0—97.0/* 
E. 38.0 (40.0) 44.0/* 

Pseudowalchia landesii n. s p . 

P I . 18, figs. 2 and 5. 5055 (2514b), slide 3 (38.8—116.4) Holotype, P. N. 14132; fig. 3. 5055 (2514b), slide 5 (30.2—115.2) 

D e s c r i p t i o n ; M o n o s a c c a t e ; c e n t r a l b o d y c i r c u l a r i n o u t l i n e ; n e x i n e a b o u t 0 .5 / / th ick; s m o o t h ; 

dis tal f a c e t r a v e r s e d b y a p a r a l l e l - s i d e d s u l c u s 6 .5 / / w i d e ; s u l c u s e x t e n d s the ful l l e n g t h o f t he n e x i n a l 

b o d y but d o e s n o t t r a v e r s e t he s a c c u s ; s e x i n e o f s u l c u s p u n c t a t e ; f l a n k e d b y r a t h e r fa in t , p i a n o c o n v e x 

l ip s ; l ips a b o u t 4 .0 /* w i d e a d j a c e n t t o the d i s t a l p o l e ; s a c c u s w i d e r t h a n it is l o n g ; b r o a d l y o v a l w i t h m o r e 

o r less s t ra igh t s i d e s ; i n f r a r e t i c u l a t e ; b r o c h i o f r e t i c u l u m a b o u t 2 . 0 / / w i d e ; p r o x i m a l l y s a c c u s m e r g e s w i t h a 

w e l l d e f i n e d , i n f r a p u n c t a t e c a p p a ; c a p p a b o u n d e d b y a c l e a r l y d e f i n e d s c a r w h e r e n e x i n e a n d s e x i n e a r e 

t igh t ly a p p r e s s e d ; r e t i c u l a t i o n s h o w s a t e n d e n c y t o w a r d s r a d i a l d i s t r i b u t i o n ; c o l o u r p a l e y e l l o w . 

Size r a n g e 

A. 38.5—45.4,u D . 60.5—72.0/* 
B. 44.0—50.4/* E. 96.0—100.0,(1 (Holotype 96.0/*) 
C. 41.8 (43.8) 45,6// 

D i s c u s s i o n : D u e to p r o x i m o - d i s t a l c o m p r e s s i o n it is a l m o s t i m p o s s i b l e to d e t e r m i n e the e x a c t r e l a 

t i onsh ips b e t w e e n the v a r i o u s i n t e r n a l s t ruc tu res s h o w n b y this s p e c i e s . D i f f e r s f r o m P. biangulina ( M A L . ) 

B O L K H . ( 1 9 5 6 ) in e x h i b i t i n g n o t e n d e n c y t o w a r d s b i s a c c a t e f o r m . P. biangulina s h o w s d i s t i n c t i n v a g i n a 

t ions o f the s a c c u s a d j a c e n t t o t he l o n g i t u d i n a l e x t r e m i t i e s o f t he n e x i n a l b o d y . 

Genus Platysaccus N A U M . e x P O T . & K L A U S 

1939 (dated 1937) Plalysaccus N A U M O V A ; p. 355, fig. I . 

1954 Plalysaccus papilionensis POT. & KLAUS; p. 539, pi. 10, fig. 12, type species. 

D i a g n o s i s : B i s a c c a t e p o l l e n g r a i n s . C e n t r a l b o d y c i r c u l a r a n d r e l a t i v e l y t h i c k - w a l l e d , w i t h o u t a n y 

s p e c i a l s t ruc tu re o r o r n a m e n t . S a c c i a t t ached e q u a t o r i a l l y , r e l a t i v e l y l a r g e a n d t h i n - w a l l e d , w i t h f i n e re t i -
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c u l a t i o n w h i c h h a s d i s t i n c t r a d i a l d i s p o s i t i o n . R a t i o o f to ta l w i d t h t o w i d t h o f c e n t r a l b o d y 3:1. C a p p a 

s o m e w h a t i n f l a t e d , i n f r a p u n c t a t e , n o t h e a v i l y o r n a m e n t e d . 

D i s c u s s i o n : T h e p r i n c i p a l d i f f e r e n c e b e t w e e n p o l l e n g r a i n s o f t he this g e n u s a n d t hose a s s i g n e d to 

Podocarpiditas is that g r a i n s o f Platysaccus l ack a s t r o n g l y d e v e l o p e d , o r n a m e n t e d c a p p a . 

T h e h o l o t y p e o f P. papilionensis m a y p o s s e s s a s t r ia te c a p p a in w h i c h c a s e the J u r a s s i c s p e c i e s w i l l 

h a v e to b e a s s i g n e d t o a d i f f e r en t g e n u s . 

Platysaccus lopsiensis ( M A L . ) n. c o m b . 

PI. 18, fig. 6, 5055 (2514b), slide 4 (20.5—115.1), P. N . 14133; fig. 7.5055 (2514b), slide 4 (24.7—119.0) 
1961 Pndocarpus (Protapndocarpas sect. Eupodacarpits) lopsiensis MAL.; p. 130, p\ . 35, tigs. 9**—h. 

D e s c r i p t i o n : B i s a c c a t e ; c e n t r a l b o d y m o r e o r less s p h e r i c a l ; s l i g h t l y w i d e r t h a n it is l o n g ; n e x i n e 

r e l a t i v e l y thick ( a b o u t 1 .0 / ; ) ; s m o o t h ; s acc i d i s t a l l y p e n d a n t ; v e r y l a r g e c o m p a r e d w i t h t he n e x i n a l b o d y ; 

i n f l a t e d ; i n f r a r e t i c u l a t e ; r e t i c u l a t i o n s h o w i n g a s t r o n g t e n d e n c y t o w a r d r a d i a l d i s t r i b u t i o n ; b r o c h i o f re t i 

c u l u m 2 -0—3 . 0 / / l o n g a n d 1 .0—2.0/* w i d e ; o n p r o x i m a l f a c e s a c c i m e r g e i n t o a p u n c t a t e c a p p a 27,5," w i d e 

w h i c h is c e n t r e d o n t he p r o x i m a l p o l e ; c a p p a 2 .5—3 .0 /* th ick ; i n f r a r e t i c u l a t e d is ta l s a c c u s ba se s f l a n k a 

b r o a d l y o v a l s u l c u s ; s u l c u s 27 . 5 x 12.0/*; b o r d e r e d b y n a r r o w ( a b o u t 1.5/' w i d e ) , p a r a l l e l - s i d e d Hps ; c o l o u r 

o f s acc i p a l e y e l l o w , n e x i n a l b o d y o r a n g e . 

Size r a n g e 
A . 27.5** D . 44.1** 
B. 28.5*i E. S5.5** 
C. 35.2—36.3,i Thickness of nexinal body 

(compressed) 6,0,« 

D i s c u s s i o n : A v e r y e a s i l y r e c o g n i z a b l e s p e c i e s o n a c c o u n t o f t he v e r y l a r g e s a c c i a n d the r a d i a l 

d i s t r i b u t i o n o f s a c c u s r e t i c u l a t i o n . 

G e n u s Vitreisporites ( L E S C H I K ) J A N S O N I U S 

1950 Pilyopalleniles REISSINGEH; p. 109, pi. 15, figs. 1—5, pi. 18, fig. 36. 
1955 Vitreisporites tignatus LESIIH.; p. 53, pi, 8, fig. 10, type species. 
1958 Caytonipollenites COUPER; p. 149. 
1962 VitTeisptirites (LESCH.); JANS.; p. 55. 

D i a g n o s i s : B i s a c c a t e p o l l e n g r a i n s . O u t l i n e b r o a d l y o v a l . E x i n e t w o - l a y e r e d . C e n t r a l b o d y s m o o t h l y 

o v a l t o s u b - c i r c u l a r . D i s t a l f a c e o f c e n t r a l b o d y t r a v e r s e d b y a l o n g i t u d i n a l su l cus o r l e p t o m a w h i c h is u s u a l l y 

r e l a t i v e l y w i d e a n d f l a n k e d b y n e x i n a l l ips . R a r e l y s u l c u s m a y b e r e d u c e d to a n a r r o w slit b u t this is n o t 

a c o n s t a n t f ea tu re in a n y s p e c i e s . S a c c i i n f r a r e t i c u l a t e , i n f l a t e d a n d s o m e w h a t d i s t a l l y p e n d a n t ; e q u a t o r i a l l y 

a t t ached ; r e l a t i v e l y l a r g e , u s u a l l y m o r e o r less s e m i - c i r c u l a r . P r o x i m a l l y s acc i m e r g e w i t h a c i r c u l a r to 

o v a l , s o m e w h a t i n f l a t e d , i n f r a p u n c t a t e c a p p a . M a r g i n a l c res ts m a y , o r m a y n o t , b e d e v e l o p e d b e t w e e n the 

p r o x i m a l s a c c u s b a s e s a n d t he c a p p a . 

D i s c u s s i o n : T h i s g e n u s i n c l u d e s g r a i n s o f r e l a t i v e l y s m a l l s ize s i m i l a r to g r a i n s r e c o v e r e d f r o m 

p o l l e n sacs o f Caylonia as w e l l as l a r g e r , b u t m o r p h o l o g i c a l l y s i m i l a r , g r a i n s a l s o p r o b a b l y p r o d u c e d b y r e 

l a t ed p t e r i d o s p e r m s , Pityopollenites lacks a v a l i d l y p u b l i s h e d t y p e s p e c i e s a n d is t h e r e f o r e n o m e n a m b i g u u m 

a n d i n v a l i d . Caytonipollenites w a s e r e c t e d as an o r g a n - g e n u s b y C O U P E R . W h e n e m p l o y e d as a f o r m -

g e n u s it b e c o m e s a j u n i o r s y n o n y m o f Vitreisporites. 

Vitreisporites jansonii n . sp . 

Pi. 17, fig. 11, 5055 (2514b), slide 4 (42.3—119,3) Holofype, P. N . 14134 

D e s c r i p t i o n : B i s a c c a t e ; o u t l i n e b r o a d l y o v a l w i t h s t r a igh t s i d e s ; c e n t r a l b o d y a p p e a r s to b e d i s 

t i nc t ly a n g u l a r in o u t l i n e d u e t o a n g u l a r b e n d in the p r o x i m a l s a c c u s b a s e s ; d i s t a l f a c e u n c l e a r b u t t races 

o f a p a r a l l e l - s i d e d l e p t o m a b e t w e e n t he d i s t a l s a c c u s ba se s a r e v i s i b l e ; s a c c i d i s t a l l y p e n d a n t : i n f r a r e t i c u -
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late; the reticulation has a tendency toward radial distribution; brochi closely spaced, averaging 0.75ft 
apart; proximally sacci merge into an infrapunctate cappa which is well defined due to the development of 
proximal saccus bases; cappa slightly inflated; colour pale yellow. 

Size range 
A. 50.0—58.3ft (Holotype 50.0/*) D . 60.0—68.0// (Holotype 68.2/*) 
B. approx. 55.0/1 (Holotype 55.0/*) E. 96.8 (100.9) 105.0/* (Holotype 96.8/*) 
G. 44.0—45.6/* (Holotype 45.6/*) 

D i s c u s s i o n : Almost identical to Vitreisporites koenigswaldii J A N S O N I U S in morphology but much 
larger in size. The unusual angular proximal saccus bases make it appear probable that the two species are 
organically related. 

Named for Dr. J. J A N S O N I U S , Imperial Oil Limited, Calgary, Canada. 

Vitreisporites jurassicus n. sp. 

PI. IS, fig. 8, 2132, slide 3 (38.9—124.3]; pi. 24, fig. 9, 2132, slide 12 (26.3— II 1.3) Holotype, P. N . 14135 

D e s c r i p t i o n : Bisaccate; broadly oval with straight sides in outline; central body circular in outline; 
smooth to finely punctate; very thin (less than 0.25/*); smoothly oval capula developed on the distal face 
between convex saccus bases (convex to equator) which join around the longitudinal extremities of the nexinal 
body along a belt about 2.0/*. wide; a broadly oval sulcus parallels the borders of the capula; aacci distally 
pendant; sexine about 0.5/* thick; infrareticulate with the reticulation showing radial distribution; elements 
of saccus reticulation spaced about 2.0/t apart, the individual brochi tending to be somewhat elongate ra
dially; cappa fairly prominent; inflated (0.75/* thick); infrapunctate; colour pale yellow-brown. 

Size range 
A . 25.0 (31.2) 33.0/* D . 24.0 (31.5) 42.0/* 
B. 20.0 (28.7) 42.0ft E. 40/1 (48.5) 63.0ft 
G. 12.0(16.1)27.0/* Thickness of nexinal body 

(uncompressed) 22.0/* 

D i s c u s s i o n : Somewhat similar in morphology to Vitreisporites pallidus ( R E I S S . ) N I L S S O N but much 
larger in size and with an oval sulcus where the latter species has a parallel-sided leptoma. 

Vitreisporites itunensis n. sp. 

PI. 18, fig. 14, 2132, slide 3 (33.3—123.9); fig. 12, 2132, slide 3 (33.2—125.8); fig. 24, 2132, slide I (44.6—127.5) Holotype, P. N . 14136 

D e s c r i p t i o n : Bisaccate; central body ovoid; longer than it is wide; nexine less than 0.25/* thick; 
smooth; equatorial outline oval, tapering somewhat towards the transverse ends; sacci distally attached and 
pendant; inflated; infrareticulate with brochi 0.5—1.0/* in diameter; enclosing, on the distal face, a more 
or less oval capula about 10.0/* wide which may be traversed by a parallel-sided sulcus about 3.0/* wide; 
sulcus extends full length of nexinal body and is flanked by very narrow (less than 0.5/*) parallel-sided 
lips; distal saccus bases narrow, crescentic in shape; convex towards the equator; proximally sacci merge 
into an infrapunctate, inflated cappa; cappa oval in outline and well defined; colour light brown. 

Size range 
A. 23.0 (24.0) 25.0/* D . 26.0 (28.7) 35.0/* 
B. 30.0 (32.3) 35.0/* E. 36.0 (40.7) 49.0ft 
G. 1S.0 (14.8) 17.0/i 

D i s c u s s i o n : Differs from Vitreisporites jurassicus n. sp. in possessing a more elongate central body 
and in the relatived smaller sacci. 

Vitreisporites shaunavonensis n. sp. 

PI. IS, fig. 15, 404, slide 1 (47.3—112.8) Holotype, P. N . 14137 

D e s c r i p t i o n : Bisaccate; central body ovoid; longer than it is wide; distal face of central body 
traversed by a longitudinal sulcus 3.5—4,0/i wide; sulcus extends almost the full length of the central 
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body, narrowing towards its longitudinal extremities which are smoothly rounded; sulcus flanked by very 
narrow lips which lie between the sulcus and distal saccus bases; sacci semi-circular in outline; distally pen
dant; almost smooth to infrapunctate; proximally sacci merge with well developed, inflated, infrapunctate 
cappa; cappa oval in outline; 16.5/* long, 11.0// wide and about 1.5/* thick; colour pale yellow. 

Size range 
A . 12.1/* D . 13.2—14.3/1 
B. 13.2/* E. approx. 23.1/* 
A 8.8*/ 

D i s c u s s i o n : Possesses a relatively more strongly inflated cappa than V. pallidus N I L S S O N . 

Vitreisporites shauldicei n. sp. 

PI. 18, fig. 21, 424, slide 1 (29.0—123.8) Holotype, P. N . 14138 

D e s c r i p t i o n : Bisaccate; central body oval in section; longer than it is wide; germination by distal 
leptoma; nexine very thin; distal sexine less than 0.25/1 thick; punctate; sacci more or less oval in outline; 
inflated; distally pendant; infrareticulate; brochi less than 1,0// wide: show tendency towards radial distri
bution; distal saccus bases poorly delineated; slightly convex towards the equator; proximally sacci ter
minate against a well developed cappa; cappa about 1.5/* thick; inflated; finely infrapunctate; oval in out
line; longer than it is wide; colour pale yellow. 

Size r a n g e 

A. 12.0/* D . 12.0—15.5/* 
B. 15.4,** E. 25.3/* 
C. 8.0/* 

D i s c u s s i o n : Distinguished from V. pallidus by the sacci being strongly distally pendant and set 
off from the central body. 

Named for Mr. J . R . S H O u x m c e , Imperial Oil Limited, Calgary. 

Vitreisporites pallidus ( R E I S S . ) N I L S S O N 

PI. 18, fig. 16, 424, slide 4 (39.8—122.0); fig. 17, 404, slide 2 (50.4—123.7); fig. 18, 2132, slide 3 (39.0—123.7); fig. 19, 1816, slide 1 
(31,7—120,3), P, N . 14139; fig. 20, 1816, slide 4 (28,1—121,9); fig. 22, 424, slide 2 (30.5—126.5); fig. 25, 2258, slide 2 (26,8—121.2) 
1938 Pityosporites pallidus REISS.; p. 14. 
1950 Pityopollenites pallidas REISS.; p . 115, figs. 1—5. 
1955 Pollen of Masculostrobus E. CARP, in DEL. & SPSUM.; p. 51, fig. 6. 
1958 Caytonipollenites pallidus (REISS.) COUPER; pp. 149—150, pi. 26, figs. 7—8. 
1958 Vitreisoriles Pallidus (REISS.) NILSSON; pp. 77—78. 

D e s c r i p t i o n : Bisaccate; outline of grain oval; central body oval; longer than it is wide; distal face 
of central body traversed by a parallel-sided longitudinal leptoma, usually about 4.0/t wide but, rarely, 
very narrow (less than l.O/i) and slit-like; leptoma bounded laterally by distal saccus bases; sacci more or 
less semi-circular in polar section; distally pendant; infrareticulate; brochi less than 1.0// wide, showing a 
tendency towards radial distribution; proximally sacci merge with an oval, slightly inflated, infrapunctate 
cappa; laterally to the cappa marginal crests 1.0—1.5/* are frequently developed between the cappa and 
proximal saccus bases; colour pale yellow. 

Size range 
A. 8.0 (9.8) 11.0/* D . 13.0 (15.7) 19.0/* 
B, 13.0 (15.8) 19.0/* E. 23.0 (25.4) 28.0/* 
G. 9.0 ( U . l ) 14.0/t 



— 8 8 — 

Vitreisporites craigii N. SP. 

PI. 18, FIG. 28, 2263, SLIDE 1 (26.4—122.0) HOLOTYPE, P. N. 14140; FIG. 27, 1967, SLIDE 8 (31.9—123.8) 

D E S C R I P T I O N : BISACCATE; CENTRAL BODY OVAL IN OUTLINE; LONGER THAN IT IS WIDE; NEXINE LESS THAN 0.25/* 

THICK; SMOOTH; DISTAL LEPTOMA ENCLOSED BY RATHER INDISTINCT SACCUS BASES ABOUT 8 . 0 > APART; SEXINE OF LEPTOMA 

THIN; PUNCTATE; SACCI MORE OR LESS SEMI- CIRCULAR IN OUTLINE; SAME LENGTH OR SLIGHTLY SHORTER THAN NEXINAL 

BODY; SEXINE OF SACCI ABOUT 0.5/ / THICK; INFRAMICRORETICULATE; BROCHI LESS THAN I.Oft WIDE; PROXIMALLY SACCI 

MERGE WITH A FAIRLY WELL DEFINED CAPPA; CAPPA INFRAPUNCTATE; 13.0 / t WIDE; OUTLINED BY THE THICKENED, POS

SIBLY FOLDED, EDGE OF NEXINAL BODY; COLOUR PALE YELLOW. 

SIZE RANGE 
A. 15.4// D. 24.2// 
B. 26.4/1 E. 39-6,/Z 

C. 16..V 

D I S C U S S I O N : VERY SIMILAR TO V. pallidus BUT CONSIDERABLY LARGER IN SIZE. 

NAMED FOR M R . J, C R A I G , IMPERIAL OIL LIMITED, CALGARY, CANADA. 

G E N U S Podocatpidites C O O K S O N & P O T O N I E 

1947 Podocar pidites ellipticus COOKS.; P. 131, PI. 13, FIG. 6, TYPE SPECIES. 
1958 Podocarpidiles ellipticm COOK.; IN POIONIT; P. 68, DESIGNATION OF TYPE SPECIES. 

D I A G N O S I S : BISACCATE POLLEN GRAINS. CENTRAL BODY CIRCULAR TO BROADLY OVAL. EXINE TWO-LAYERED. 

NEXINE THIN, SMOOTH. DISTAL FACE TRAVERSED BY A BROAD LEPTOMA FLANKED BY THE DISTAL SACCUS BASES. SACCI 

VARIABLE IN SIZE, STRONGLY INFLATED AND ALWAYS STRONGLY DISTALLY PENDANT. SACCI INFRARETICULATE, THE RETICULUM 

FREQUENTLY EXHIBITING RADIAL DISPOSITION, MORE RARELY CONVOLUTE OR ROUGHENED. PROXIMALLY SACCI ABUT AGAINST, 

OR MERGE WITH, A RELATIVELY THICK INFLATED CAPPA. CAPPA INFRAPUNCTATE, USUALLY ROUGHENED, GRANULOSE, RADIALLY 

WRINKLED OR CONVOLUTE; RARELY SMOOTH. CAPPA EITHER SURROUNDED BY A THICKENED SEXINAL MARGINAL CREST OR 

FLANKED BY TWO THICKENED CRESTS OCCUPYING THE SPACE BETWEEN THE CAPPA AND PROXIMAL SACCUS BASES, THE LATTER 

NOT BEING DEFINED BY SCARS, 

D I S C U S S I O N : THE ABOVE DIAGNOSIS ALLOWS FOR CONSIDERABLE VARIATION IN SACCUS SHAPE AND SIZE AND 

ALSO IN GENERAL GRAIN SIZE AND ORNAMENTATION. POLLEN OF RECENT SPECIES OF Podocarpus AND RELATED GENERA EX

HIBIT CONSIDERABLE VARIATION AND THERE WOULD SEEM TO BE LITTLE VALUE IN ERECTING A RELATIVELY LARGE NUMBER 

OF FORM-GENERA TO CLASSIFY MORPHOLOGICALLY GRADATIONAL FOSSIL POLLEN SPECIES. 

POLLEN ASSIGNED TO Podocar pidites IS VERY SIMILAR TO THAT OF RECENT PODOCARPACEOUS SPECIES AND THERE 

CAN BE LITTLE DOUBT AS TO ITS BOTANICAL AFFINITY. 

Podocar pidite s rousei N. SP. 

PI. 19, FIGS. 6—7. 395, SLIDE 3 (33.7—123.4) HOLOTYPE, P. N. 14141 ; FIGS. 10—11, 394, SLIDE 1 (41.4—124.4) 

D E S C R I P T I O N : BISACCATE; CENTRAL BODY MORE OR LESS CIRCULAR IN OUTLINE; SLIGHTLY WIDER THAN IT IS 

LONG; NEXINE ABOUT 1.0/* THICK; SMOOTH; DISTAL FACE TRAVERSED BY AN ALMOST PARALLEL-SIDED SULCUS WHICH EX

TENDS THE FULL LENGTH OF THE CENTRAL BODY; VERY SLIGHTLY WIDER ADJACENT TO THE DISTAL POLE THAN AT ITS EX

TREMITIES; SULCUS FLANKED BY PARALLEL-SIDED LIPS 2.0—-2.5// WIDE; SLIGHTLY CONVEX TOWARDS THE EQUATOR OF THE 

CENTRAL BODY; SACCI MODERATELY INFLATED; RELATIVELY SMALL; DISTALLY PENDANT; INFRARETICULATE; BROCHI ABOUT 1.0// 

WIDE; SEXINE OF SACCI 0.5/ / THICK; SACCI DIFFERENTIALLY INFLATED AROUND THEIR EDGES, THE EQUATORIAL EDGES BEING 

STRONGLY CONVOLUTE AND THE CONVOLUTIONS RADIALLY DISPOSED; DISTAL CENTRAL AREA OF SACCI NOT INFLATED (SEE PI. 

2 5 , FIG. 1 7 ) ; PROXIMO-EQUATORIALLY SACCI MERGE WITH STRONGLY DEVELOPED, INFLATED CAPPA 2 . 0 — 2 . 5 / / THICK: 

EQUATORIALLY, AT THE APPROXIMATE CENTRES OF THE PROXIMAL SACCUS BASES, SMALL ROUNDED SEXINAL PROTRUSIONS 

ABOUT 5.0/* LONG AND 3.0// WIDE ARE DEVELOPED (SEE DIAGRAM); COLOUR YELLOW. 
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Fig. 44. Illustrating sexinal potrusions. 

Size range 
A. 38.5 (40.5) 43.0/* D . 25.0 (29.0) 34.0/* 
B. .34.0 (36.1) 39.0/* E. 48.0 (50.5) 54.0/1 
C. 18.0 (19.1) 20,0/* 

D i s c u s s i o n : Structure of these grains is similar to that of the pollen of some recent species of Da-
crydium (e. g. D. franklinii). Note especially the uninflated distal portions of the sacci and the proximal 
equatorial sexinal protrusions. 

Named for Professor G . E . R O U S E , University of British Columbia, Canada. 

Podocar pidites langti n. sp. 

PL 19, figs. 8 and 12, 394, slide 3 (38.0—112.4) Holotype, P. N . 14142 

D e s c r i p t i o n : Bisaccate; central body circular in outline, 28.6/* in diameter; nexine very thin; 
smooth; distal face traversed by a longitudinal sulcus, flanked by parallel-sided lips which are convex 
towards the equator and also form the distal saccus bases; lips about 3.0/* wide; smooth; exine of sulcus 
smooth to finely punctate; sacci relatively small compared with central body, infrapunctate to finely infra
reticulate; distally pendant; both proximal and distal faces of sacci exhibit radial folding; sexine of sacci 
about 0.25// thick; proximally sacci abut against a well developed, strongly inflated cappa 38.5 x 33.0/* in 
size; margin of cappa about 2.5/* thick; sexine of cappa convolute with convolutions closely packed and 
about 1.5M wide; infrapunctate; colour yellow-brown. 

Size range 
A. 38.5—37.4/* D . 25.0 (30.5) 33.0/* 
B . 33.0—34.2,/* E. 55.7—60-5/1 
C. 13.2 (19.0) 24.2/* 

D i s c u s s i o n : P. rousei n. sp, possesses less strongly developed and less strongly pendant sacci. 
Named for the late W . D, L A N G , pioneer of British Jurassic paleontology. 

Podocar pidites wapellensis n. sp. 

PI. 19, fig. 9, 304, slide I (43.0—117.2) Holotype, P. N . 14143 

D e s c r i p t i o n : Bisaccate; central body circular in outline; nexine thin; smooth; exine of distal face 
thinned over an area flanked by the distal saccus bases to form a leptoma; leptoma 10.0/t wide adjacent to 
the distal pole, thinning towards the longitudinal extremities; sacci inflated; distally pendant; infrapunc
tate to finely infrareticulate; sexine about 0.5/* thick; sacci crescentic in polar section, enclosing much of 
the distal face; proximally the sacci are more inflated around the margins than at their centres; proximally 
sacci abut against and merge with a thick, infrapunctate cappa about 4.0/1 thick; surface of cappa roughen
ed; appears to be radially striate in section due to columnar exine structure; colour pale yellow. 

Size range 
A. 44.0—46.0M D. 20.9—30.8/* 
B. 28.6—30.0/1 E. 62.7—69.3,/* 
C. 33,0—35.1/* 'Iliickness (uncompressed) $3.0 u 

P;\laeontograpriica Bd. 130. Abt. B 12 



— 90 — 

D i s c u s s i o n : P. convolutes is similar in general aspect and size but possesses strongly developed 
convolute ornamentation. 

Podocar pidites unicus ( B O L K H . ) n. comb. 

PI. 19, figs. 13—14, 304, slide 1 (41.0—119.8) P. N. 14144; pi. 21, fig, 17. 4 0 6 , slide 3 (33.5—126,4) 
1956 Podocarpus unica BOLKH.; p. 124, pi. 23, figs, 229a—e. 

D e s c r i p t i o n : Bisaccate; central body ovoid; longer than it is wide; parallelsided leptoma about 
10.0/* wide formed across distal face of central body where an area flanked by distal saccus bases shows 
thinned exine; sacci relatively large; longer than they are wide; inflated; infrareticulate; brochi of reticulum 
about 2.0// wide; sexine of sacci less than 0.5// thick; sacci distally pendant; radial folds about 2.5// wide 
developed across the sacci; proximally sacci abut against well developed, inflated, infrapunctate cappa 
1.5« thick; externally granulose; central body yellow; sacci colourless to pale yellow. 

Size range 
A. 23.1// D. 52.8—55.0,1/ 
B . 39.6K E . (VU,U 
C. 28.6—31.9,/f 

Podocarpidites floHnii n. sp. 

PI. 18, fig. 23, 5055 (2514b). slide 4 (39,5—120.6) Holotype, P, N. 14145 

D e s c r i p t i o n : Bisaccate; central body circular; nexine about 2.0// thick; smooth; distal face travers
ed BY a parallel-sided leptoma about 15.0// wide; bounded BY the distal saccus bases; sexine covering lep
toma smooth; sacci more or less semi-circular in outline; inframicroreticulate, inflated and distally pendant; 
brochi about 1.0/t part; sexine about 0.25/* thick; PTOXIMALLY sacci terminate rather abruptly against a 
strongly convolute, inflated cappa; convolutions about 1.5ft high and 2.0// wide; margin of cappa well de
fined; crenulate; sacci radially folded at proximal and distal saccus bases; joined BY narrow sexinal bands 
about l.O/i wide around the margin of the cappa; central body yellow-brown; sacci pale yellow. 

Size range 
A. 31.9,« D. 45.1// 
B . 37.4K E . 60.5,M 
C. 21.On Diameter of cappa 41.8/1 

Thickness of grain (compressed) 7,0/i 
Thickness of cappa (compressed] 3,0(t 

D i s c u s s i o n : Differs from P. convolutus in lacking convolute ornamentation on the sacci being re
latively longer. 

Named for Professor R. F L O K I N who has contributed more than any other worker to the elucidation of 
the fossil gymnosperms. 

Podocarpidites convolutus n. sp. 

PI. 19, figs. 21—22, 4231, slide 2 (14.1—120.4) Holotype, P. N. 14146 

D e s c r i p t i o n : Bisaccate; central body circular in outline; nexine obscured BY surface ornament; 
distal face traversed BY an area of exinal thinning situated between the distal saccus bases, forming a 
leptoma about 10.0// wide; slightly wider adjacent to distal pole than at its longitudinal extremities; sacci 
semi-circular in outline; relatively small; distally pendant; completely distally attached, the outer saccus 
bases being situated about 5.0M distally of the equator; sacci somewhat more strongly inflated around 
their margins than at their centres; infrapunctate to finely infrareticulate; saccus bases convex towards the 
equator; proximally sacci abut against a strongly developed, inflated cappa; cappa closely convolute, each 
ridge being about 1.0// wide; sexine of cappa 2.5/i thick; colour yellow. 



— 91 — 

Size range 
A. 48.4—50.0/1 C. 19.8—22.0/1 
B. 49.5—54.0/1 D . 55.0—67.5/* 

D i s c u s s i o n : The overall convolute ornamentation is characteristic for this species. 

Podocarpidites multicinus (BOLKH.) n. comb. 

PI. 20, figs. 1—2, 2119, slide 20 (42.2—117.9), P. N . 14147; fig. 3,1857, slide 5 (17.3—126.6) 
1956 Podoearpus mullicina BOLKH.; p . 121, pi. 22, fig, 221. 

D e s c r i p t i o n : Bisaccate; outline broadly oval; central body circular in outline; nexine about 0.5/< 
thick; smooth; capula somewhat thinned; smooth to finely punctate, forming a leptoma more or less corre
sponding to the distal face of the central body; sacci more or less seim-circular; infrareticulate; brochi 
1,5—3.0// wide with a slight tendency towards radial distribution close to the cappa; sexine about 0.5/* 
thick; slightly distally pendant; proximal and distal saccus bases convex towards the equator; proximally 
sacci merge with an inflated, infrapunctate cappa sexine of cappa about 2.5/* thick; colour pale yellow-
brown. 

Size range 
A. 40.7—50.6/* 82.5—85.8/* 
B. 44.0/* D . 41.8—46.2/* 

C. 20.0—28.0/* E. Thickness (compressed) 10.0/* 

D i s c u s s i o n : The sacci are not so strongly distally pendant as in most species of Podocarpidites but 
the radial saccus reticulation and strongly developed cappa are characteristic. 

Podocarpidites arcticus n. sp. 

PI. 24, fig. 17, 3717 (2514a), slide 1 (27,0—117.6) Holotype, P. N . 14148; fig. 14, 3717 (2514a), slide I (29.5—118.8) 

D e s c r i p t i o n : Bisaccate; grain oval in outline; longer than it is wide; central body oval; longer 
than it is wide; a more or less parallel-sided longitudinal leptoma about 21.0/* wide and extending the full 
diameter of the central body developed on the distal face of the central body; over this area sexine much 
thinned; infrapunctate; frequently torn; nexine less than 0.5/* thick; smooth; sacci very much reduced and 
little inflated, forming rounded, distally pendant flaps attached to opposite sides of the strongly developed 
cappa; sacci infrapunctate; merge imperceptibly with inflated cappa; cappa 2.5—3.0// thick with sexine up 
to 1.5/* thick; infrapunctate; externally smooth; colour yellow. 

Size range 
A . 41.8/t D . 29.7 (33.0) 41.8/* 
B. 51.6—53.8// E. 45.1—50.0/t 
C. 11.0 (12.0) 15.0/* Thickness (including sacci) 51.7/1 

Tliukness (excluding sacci) 29.7/* 

Figs, 45, 46, Diagramatic sections through J', arcticus. 

D i s c u s s i o n : The much reduced distally pendant sacci and ovoid central body are characteristic of 
this species. 
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G e n u s Cedripites W o D m o u s E 

1933 Cedripkes ewenicus WQDEHOUSE; pp. 489—490, fig. 13. 

D i a g n o s i s : B i s a c c a t e p o l l e n g r a i n s w i t h l a r g e w e l l d e v e l o p e d c a p p a . S a c c i m e r g e w i t h c a p p a g i v 

i n g the i m p r e s s i o n tha t t h e y c o n n e c t a c r o s s the p r o x i m a l p o l e . S a c c i s t r o n g l y d i s t a l l y p e n d a n t a n d m a y , o r 

m a y no t , p a r t i a l l y e n v e l o p e t he d i s t a l h e m i s p h e r e , 

Cedripites minor n . s p . 

l'l. 24, fig. 16. 426, slide 6 (3K.5—U5.2) Holotype, P. N . 14149 

D e s c r i p t i o n : B i s a c c a t e ; c e n t r a l b o d y o v o i d , m u c h w i d e r t h a n it is l o n g ; d is ta l c a p u l a e n c l o s e d 

b e t w e e n m o r e o r less s t r a igh t d i s t a l s a c c u s b a s e s ; c a p u l a s m o o t h , i n f r a p u n c t a t e , g e r m i n a t i o n b y d i s t a l l e p 

t o m a ; s acc i s o m e w h a t i n f l a t e d , i n f r a r e t i c u l a t e , w i t h b r o c h i less t h a n 1.5/ ' w i d e , d i s t a l l y a t t ached a n d d i s t a l l y 

p e n d a n t ; p r o x i m a l l y s a c c i m e r g e i n t o a l a r g e , i n f l a t e d , i n f r a p u n c t a t e c a p p a a b o u t 3 . 0 / / th ick w h i c h is e x 

t e r n a l l y s m o o t h ; c o l o u r p a l e y e l l o w . 

S i z e r a n g e 
A. 40.7/* D. 36.4—33.0/1 
B. 30.8,// E. 55.0 :« 
C. H.3—16.8/* 

D i s c u s s i o n : A n e x t r e m e l y r a r e s p e c i e s c o n f i n e d t o t h e L o w e r J u r a s s i c . 

G e n u s Chor das pa rites KLAUS 

I960 Chordasporites singulidiorda Kr,AI;s; p. 158, pi. S3, fig. 45, lypc species. 

D i a g n o s i s : B i s a c c a t e p o l l e n g r a i n s . C e n t r a l b o d y o v o i d , t r a v e r s e d d i s t a l l y b y a l o n g i t u d i n a l su l cus 

e x t e n d i n g a l m o s t the ful l l e n g t h o f the g r a i n . S u l c u s m a y , o r m a y no t , b e f l a n k e d b y s e x i n a l l ips , A pa i r 

o f l ips , f o r m i n g t he d i s t a l s a c c u s bases , e n c l o s e a d i s t a l , i n f r a p u n c t a t e c a p u l a . S a c c i i n f l a t e d , i n f r a r e t i c u l a t e , 

d i s t a l l y p e n d a n t . P r o x i m a l l y s a c c i m e r g e w i t h a s o m e w h a t i n f l a t e d , u s u a l l y p o o r l y d e v e l o p e d c a p p a w h i c h 

is t r a v e r s e d b y a s i n g l e t r a n s v e r s e s e x i n a l r i b w h i c h pas ses o v e r t he p r o x i m a l p o l e . 

D i s c u s s i o n : T h i s g e n u s is h e r e e m p l o y e d f o r a Ju ra s s i c b i s a c c a t e w h i c h is c h a r a c t e r i z e d b y a s i n g l e 

p r o x i m a l t r a n s v e r s e s e x i n a l r i b o r b a n d a n d a w e l l d e v e l o p e d d is ta l l o n g i t u d i n a l su l cus . 

Chordasporites pseudostriatus (KAPYTOVA) n . c o m b . 

PI. 16, fig. 11, 5055 (2514b), slide 4 (26.8—120.5), P. N . 14150 
1963 Fliiriitiies psettdo.\triatm KAPYTOVA; p. 67, pi. 1, figs. 5—6. 

D e s c r i p t i o n : B i s a c c a t e ; c e n t r a l b o d y o v o i d : m u c h w i d e r t han it is l o n g ; n e x i n e a b o u t 1.0/* thick; 

s m o o t h ; s u l c u s a b o u t 1 0 . 0 / / w i d e e x t e n d i n g the fu l l l e n g t h o f the n e x i n a l b o d y ; m o r e o r less p a r a l l e l - s i d e d 

but n a r r o w i n g s l i g h t l y t o w a r d s the l o n g i t u d i n a l e x t r e m i t i e s ; f l a n k e d b y n a r r o w l i p s a b o u t 2 -0 / / w i d e a d j a 

cen t t o t he d is ta l p o l e a n d t h i n n i n g t o w a r d s t h e l o n g i t u d i n a l e x t r e m i t i e s ; s u l c u s a n d l i p s e n c l o s e d w i t h i n a n 

o u t e r p a i r o f l ips f o r m i n g an o v a l c a p u l a ; c a p u l a 3 3 . 0 / / w i d e a d j a c e n t t o the d is ta l p o l e ; o u t e r l i p s c o n c a v o -

c o n v e x ; c o n v e x t o w a r d s the e q u a t o r ; 3 . 5 / / w i d e a d j a c e n t t o the d is ta l p o l e a n d t h i n n i n g t o w a r d s t he l o n g i 

t ud ina l e x t r e m i t i e s : s a c c i w i d e r t h a n t h e y a r e l o n g e n v e l o p i n g t he n e x i n a l b o d y p r o x i m o - e q u a t o r i a l l y ; i n 

f r a p u n c t a t e t o f i n e l y i n f r a r e t i c u l a t e ; b r o c h i u p t o 1.0/t w i d e ; r e t i c u l a t i o n s l i g h t l y c o a r s e r at t r a n s v e r s e 

e x t r e m i t i e s t h a n at t he p r o x i m a l p o l e ; s acc i s l i g h t l y d i s t a l l y p e n d a n t ; c a p p a p o o r l y d e v e l o p e d ; a s i n g l e 

t r ansve r se r i b a b o u t 10.0/* w i d e o f s o m e w h a t t h i c k e n e d s e x i n e c rosses the p o l e a n d e x t e n d s t he ful l w i d t h o f 

the n e x i n a l b o d y ; c o l o u r p a l e y e l l o w . 

S ize r a n g e 
A. 69.0—91.0M D, 75.9—S1.4.U 
B. 66.0—77.0/1 E. 93.0—120.0/* 
C. 39.0—51.7« Thiduiess (compressed) 8.0/* 
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D i s c u s s i o n : T h e p r o x i m a l t r a n s v e r s e r i d g e , l a r g e n e x i n a l b o d y a n d l a r g e g r a i n s ize a r e d i s t i n c t i v e . 

T h e s p e c i e s is t e n t a t i v e l y i n c l u d e d in t he g e n u s Chordasporites K L A U S ( 1 9 6 0 ) . 

G e n u s Lueckisporites (POT. & KLAUS) JANSONIUS 

1954 Lueckisporites virkkiae POT. & KLAUS; p. 531, pi. 10, fig. 3. 
1962 Lueckisporites (POT. & KLAUS) JANSONIUS; pp. 60—61. 

D i a g n o s i s : M o n o s a c c a t e t o b i s a c c a t e p o l l e n g r a i n s . E x i n e t w o - l a y e r e d c e n t r a l b o d y n o t a l w a y s c l e a r 

l y d e f i n e d ; a l m o s t as l o n g as the s a c c u s i n m o n o s a c c a t e g r a i n s . D i s t a l f a c e t r a v e r s e d b y a s u l c u s o r l e p t o m a 

w h i c h m a y , o r m a y n o t , b e f l a n k e d b y s e x i n a l l i p s . S a c c i m e r g e p r o x i m a l l y w i t h a f i n e l y i n f r a r e t i c u l a t e to 

i n f r a p u n c t a t e c a p p a . C a p p a sp l i t i n t o t w o h a l v e s b y a n a r r o w l a e s u r a p a s s i n g t r a n s v e r s e l y a c r o s s t he p r o x i 

m a l p o l e . S a c c i o r s a c c u s d i s t a l l y p e n d a n t , s o m e w h a t i n f l a t e d , f i n e l y i n f r a r e t i c u l a t e , the r e t i c u l u m s h o w i n g 

n o t e n d e n c y t o r a d i a l f o r m . 

D i s c u s s i o n : T h e g e n u s is e x t e n d e d to i n c l u d e m o n o s a c c a t e g r a i n s i n o r d e r t o i n c l u d e t he Ju ra s s i c 

spec i e s d e s c r i b e d h e r e a f t e r . I n a c t u a l f ac t th is s p e c i e s c o u l d p o s s i b l y b e d e s c r i b e d as b i s a c c a t e , t he s a c c i 

b e i n g j o i n e d b y r e l a t i v e l y w i d e b a n d s o f i n f l a t e d , i n f r a r e t i c u l a t e s e x i n e p a s s i n g a r o u n d the l o n g i t u d i n a l 

e n d s o f the c e n t r a l b o d y . 

It w a s d e c i d e d n o t to e r e c t a n e w g e n u s s i n c e it w a s a n i s o l a t e d s p e c i e s tha t a p p e a r s to b e r e l a t e d to 

T r i a s s i c s p e c i e s o f t he s a m e g e n u s . T h e l a e s u r a e s p l i t t i n g t he c a p p a is m u c h less p r o m i n e n t in the Ju ra s s i c 

than i n T r i a s s i c s p e c i e s a n d t he s p e c i e s d e s c r i b e d h e r e p r o b a b l y m a r k s a l m o s t t he e n d p o i n t o f t he p r o x i 

m a l l y str iate s a c c a t e p o l l e n g r a i n s . S p e c i e s a s s i g n e d t o this g e n u s a r e p r o b a b l y o f p t e r i d o s p e r m o u s a f f i n i t y . 

Lueckisporites crickmayi n . sp . 

PI. 17, fig. 9, 5055 (2514b), slide 3 (43.4—112,6); fig. 12, 5055 (2514b), slide 5 (45.6—115.4) Holotype, P. N. 14151; fig- 16, 5055 
(2514b), slide 5 (21.3—119.2) 

1962 Orbiculuria euspherica MAL.; p. I X , fig. 3 (non pi. 46, figs. 3a—b & 4a—b). 

D e s c r i p t i o n : M o n o s a c c a t e ; c e n t r a l b o d y m o r e o r less c i r c u l a r in o u t l i n e ; n e x i n e v e r y t h i n ; e x a c t 

th ickness i n d e t e r m i n a t e ; d is ta l f a c e t r a v e r s e d b y a v e r y f a i n t s u l c u s 10.0— -15.0 /1 w i d e e x t e n d i n g a l m o s t the 

full l e n g t h o f the c e n t r a l b o d y ; s u l c u s b r o a d l y o v a l : f l a n k e d b y c o n v e x - m e n i s c u s l i p s ( c o n v e x to e q u a t o r ) 

6.0,H w i d e ; s a c c u s b r o a d l y o v a l ; i n f l a t e d ; w i d e r t h a n it is l o n g ; f i n e l y r e t i c u l a t e ; e l e m e n t s o f r e t i c u l u m s p a c e d 

a b o u t 0 .5w a p a r t ; c a p p a i n f l a t e d , n o t s h a r p l y d e f i n e d e x c e p t i n d i s t o r t e d s p e c i m e n s w h i c h m a y p r o x i m a l 

l a t e ra l c r e s c e n t i c sca r s w h e r e n e x i n e a n d s e x i n e a r e a p p r e s s e d ; s a c c u s m e r g e s w i t h c a p p a w h i c h is i n f r a p u n c 

tate; c a p p a t r a v e r s e d b y a t r a n s v e r s e s e x i n a l f o l d c r o s s i n g t he r e g i o n o f t he p r o x i m a l p o l e ; s e x i n e a b o u t 1.0//. 

t h i ck ; c o l o u r l i g h t y e l l o w - b r o w n . 

S ize r a n g e 
A. 60.0 (65.6) 69.8,« D . 72.0 (74.4) 7C.8,« 
B. 57.6 (59,2) 60.0/* E. 96.0 (101.1) 105.6,// 
C. 37.2 (40.6) 46.4** Thickness (compressed) 6.6 (10.9) 15.0/* 

D i s c u s s i o n : T h e b r o a d l y o v a l o u t l i n e , r a t h e r o b s c u r e c e n t r a l b o d y a n d p r e s e n c e o f a t r a n s v e r s e 

p r o x i m a l p o l a r f o l d a r e cha rac t e r i s t i c . E x a m i n a t i o n o f a l a r g e n u m b e r o f s p e c i m e n s i n d i c a t e s tha t the p r o x i 

m a l p o l a r f o l d is a l o n g a l i n e o f s e x i n a l t h i n n i n g w h i c h d i v i d e s the c a p p a i n t o t w o pa r t s . 

N a m e d f o r D r . C . H . CRICKMAY w h o p i o n e e r e d p a l e o n t o l o g i c a l s tud ies o f t he C a n a d i a n J u r a s s i c s e d i 

m e n t s . 

G e n u s W ale hit e s BOLKH. 

1952 Walckapites BOLKH.; p. 110, pi. 2, fig. 13. 
1956 Waldiita gradatus BOLKH.; p. 88, pi. 13, fig. 156, type species. 

D i a g n o s i s : M o n o s a c c a t e t o b i s a c c a t e p o l l e n g r a i n s . O u t l i n e o v a l t o s u b c i r c u l a r . C e n t r a l b o d y n o t 

c l e a r l y s e p a r a b l e . G e r m i n a t i o n b y d i s t a l l e p t o m a . n o s u l c u s d e v e l o p e d . S a c c u s , o r s a c c i , v e r y n a r r o w a n d 
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o n l y v e r y s l i g h t l y i n f l a t e d ; d e v e l o p e d as a d i s t a l l y p e n d a n t f r i n g i n g s t ruc tu re t o t he c e n t r a l b o d y . S a c c u s 

o r s acc i f i n e l y i n f r a r e t i c u l a t e . N o s a c c u s b a s e s d e v e l o p e d , t h e s a c c i m e r g i n g p r o x i m a l l y w i t h a v e r y th in , 

p o o r l y d e f i n e d a n d s c a r c e l y i n f l a t e d c a p p a . 

D i s c u s s i o n : T h i s g e n u s i n c l u d e s s a c c a t e g r a i n s w h i c h lack w e l l d e l i n e a t e d s a c c i o r g e r m i n a l a p p a 

ratus. T h e g r a i n s a r e u s u a l l y s m o o t h l y b r o a d l y o v a l a n d e a s i l y r e c o g n i z a b l e o n a c c o u n t o f the i r l ack o f d i s 

t inct d e l i n e a t i o n o f m o r p h o l o g i c a l f ea tu re s . 

Waldrites minor n . s p . 

PI. 19, tigs. 19—30, 304, slide 1 (42,5—122.0); pi. 25, tig. 10, 3717, slide 1 (21.7—119,7) Holotype, P. N , 14152; fig, II, 2420, slide 1 
(41.8—114.7) 

D e s c r i p t i o n : B i s a c c a t e ; o u t l i n e s m o o t h l y o v a l ; c e n t r a l b o d y c i r c u l a r ; n o t v i s i b l e o n m o s t s p e c i m e n s ; 

n e x i n e a b o u t 0 . 2 5 , " th ick ; s m o o t h ; e x i n e t h i n n e d a n d f i n e l y p u n c t a t e o v e r a d i f fu se , m o r e o r less c i r c u l a r 

a rea o f the d is ta l f a c e , f o r m i n g a c i r c u l a r l e p t o m a a b o u t 2 2 . 0 / * w i d e ; v e r y r a r e l y l e p t o m a is t r a v e r s e d b y a 

p a r a l l e l - s i d e d slit u p t o 10 .0 /* w i d e w h i c h e x t e n d s a l m o s t t he e n t i r e l e n g t h o f t he g r a i n , r e p r e s e n t i n g a n 

a r e a o v e r w h i c h t he s e x i n e is a b s e n t d u e to s p l i t t i n g ; s a c c i o n l y s l i g h t l y i n f l a t e d ; d i s t a l l y p e n d a n t ; f r i n g 

i n g the c a p u l a ; i n f r a r e t i c u l a t e ; b r o c h i 0.5—1.5,** w i d e ; s e x i n e less t h a n 0.5/* th ick ; p r o x i m a l l y s a c c i m e r g e 

i m p e r c e p t i b l y i n t o f i n e l y i n f r a p u n c t a t e c a p p a 1.2/* th i ck ; c o l o u r p a l e y e l l o w . 

S ize r a n g e 
A. 35.2 (42,4) 54.0/* D. 49.5 (56,0) 66.0/* 
B. 53.9 (56.2) 6S.0,H E. 59.4 (69.3) 76.0/1 
C. 10.0 (15.3) 24.0/1 Thickness (uncompressed) 25.0 (31.3) 39.0/1 

G e n u s Ovalipollis ( K R U T Z S C H ) e m e n d . 

1955 Ovalipollis ovalis KRUTZSCH; p. 70, pi. 1, fig. 2 (type species). 
1955 Vnatextispor'ttes LESCHIK; p . 60. 
1958 Parvisgccites COUPER (in part); p. 154. 
1958 Chasmatosporiles NILSSON (in part); p. 51. 
I960 Ovalipollis (KRUTZSCH) KLAUS; p. 149—151. 
1962 Ovalipollis (KRUTZSCH) JANSONIUS; p. 60. 
1968 Ovalipollis (KRUTZSCH) POCOCK & JANSONIUS; p. 158—161. 

D i a g n o s i s : P o l l e n g r a i n s . M o n o s u l c a t e , a s a c c a t e , o r w i t h t u l ae . D i s t a l f a c e t r a v e r s e d b y a l o n g i 

tud ina l su l cus o r l e p t o m a w h i c h is u s u a l l y n a r r o w e s t at i ts m i d p o i n t . A m b o v a l t o c i r c u l a r . E x i n e t w o -

l a y e r e d . N e x i n e r e l a t i v e l y t h i n a n d s m o o t h . S e x i n e d i f f e r e n t i a l l y t h i c k e n e d . D i s t a l f a c e i n f r a p u n c t a t e to 

i n f r a re t i cu la t e , the r e t i c u l a t i o n t e n d i n g to b e c o a r s e r a t the e x t r e m i t i e s . R e l a t i v e l y s m a l l , s i g h t l y i n f l a t e d , 

d i s t a l l y p e n d a n t s a c c i m a y b e d e v e l o p e d f l a n k i n g t he su l cus . P r o x i m a l l y , s e x i n e f o r m s a n i n f r a b a c u l a t e 

c a p p a f l a n k e d b y t w o s m o o t h , o v a l , o r e l o n g a t e o v a l , a r e a s o f s e x i n a l t h i n n i n g ( t enu i t a t e s ) . T h e tenui ta tes 

a r e a l w a y s p r o x i m a l a n d , o n s p e c i e s w i t h tu l ae , o c c u p y the s p a c e b e t w e e n t he c a p p a a n d the p r o x i m a l 

t u l ae b a s e s . 

OvalioUis bitorosa ( R E I S S I N G E R ) n . c o m b . 

PL 20, fig, 4, 5055 (2514a), slide * (80.5—121.8), P. N . 14155, Lectoholotype; fig. 5, 5055, slide 1 (34.6—115,0), P . N . 14154 
1950 Pollenites bilorosus REISS.; p. 116, pi. 17, figs. 25—30. 

D e s c r i p t i o n : B i s a c c a t e ; m o n o s u l c a t e ; s u l c u s e x t e n d i n g a b o u t t h r e e - q u a r t e r s o f l e n g t h o f g r a i n ; 

e l o n g a t e o v a l i n o u t l i n e ; f l a n k e d b y m o r e o r less p a r a l l e l - s i d e d s e x i n a l l i p s 2 . 0 — 3 , 0 / * w i d e ; a m b c i r c u l a r ; 

n e x i n e r e l a t i v e l y ( a p p r o x . 1 .0 / ' ) , s m o o t h e x c e p t o v e r s u l c u s w h e r e it is t h i n n e d a n d f i n e l y p u n c t a t e ; s e x i n e 

d i f f e r e n t i a l l y t h i c k e n e d t o f o r m t w o r e l a t i v e l y s m a l l , s l i g h t l y i n f l a t e d , d i s t a l l y a t t ached s a c c i ; s acc i f l a n k 

sulcus a n d c o a l e s c e a r o u n d its e n d s ; s e x i n e o f s acc i i n f r a r e t i c u l a t e a n d w r i n k l e d , g i v i n g the g r a i n a f r i l l e d 

a p p e a r a n c e ; p r o x i m a l l y the s a c c i m e r g e w i t h a n i n f r a b a c u l a t e c a p p a 5 . 0 — 6 . 0 / * th i ck ; t w o c r e s c e n t i c p r o x i 

m a l l a t e ra l t e n u i t a t e s a r e d e v e l o p e d p a r a l l e l to t he s u l c u s b e t w e e n t h e c a p p a a n d t h e p r o x i m a l s a c c u s b a s e s ; 

s e x i n e is t h i n n e d a n d s m o o t h o v e r t hese a r e a s ; c o l o u r p a l e y e l l o w . 
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D. 68.0 (76.0) 8O.O/1 
E. 60.0 (74.0) 85.0/1 

Length of sulcus 45.0—50.0/1 
Width of sulcus 7.0// approa. 
Length of tenuitates 40.0—45,0/t 
Width of tenuitates 5.Oil approx. 
Spacing of elements of saccus reticulation 2.0—3,0ft 

D i s c u s s i o n : Differs from O. enigmatica ( C O U P E R ) n. comb, in its larger size and relatively nar
rower sulcus. There can be little doubt as to the identity of these grains with R E I S S I N G E R ' S species. Since 
R E I S S I N G E R ' S holotypes are lost it is here proposed that the grain figures on pi. 16, fig. 4 of this paper 
(5055, slide 4, 30.5—121.8) be regarded as lecto-holotype. 

Ovalipollis canadensis n. sp. 

PI. 20, fig. 6 , 5055, slide 1 (30.6—118.2); fig. 7, 2258, slide 2 (39.3 — 125) Holotype, P N . 14155 

D e s c r i p t i o n : Bisaccate; monosulcate; sulcus extending to nexinal margin; relatively wide; key
hole-shaped; flanked by sexinal lips 2.0—3.0/i wide adjacent to the distal pole and thinning to almost 
nothing at the longitudinal extremities; amb blunted oval; nexine relatively thin (less than 1.0/*); smooth; 
sexine differentially thickened to form two relatively small, distally attached, slightly inflated sacci; sacci 
flank sulcus and coalesce around its ends; sexine of sacci finely infrareticulate; slightly wrinkled, the grain 
being almost smooth in outline; proximally sacci merge with an infrabaculate cappa about 3.0// thick; two 
relatively broad plano-convex proximal lateral tenuitates (convex to the proximal pole) are developed 
parallel to the sulcus between the cappa and the proximal saccus bases; sexine is thinned and smooth over 
these areas; colour pale yellow. 

Size range 
A. 45.0—4S.0/H (Holotype 48.0ft) D. 68.0—73.0/* (Holotype 68.0/*) 
B. 63.0—6.1.0/* (Holotype 63.0/t) E. 50.0—53.0/* (Holotype 53.0,«) 
C. 18.0/* approx. (Holotype indeterminate) Length of tenuitates 39.0—45.0/; 

Width of tenuitates 8:0—18.0/* 
Length of sulcus 60.0—74.0/* 
Width of sulcus 8.0—18.0/* 
Spacing of elements of saccus reticulum 1.5—2.0/* 

D i s c u s s i o n : Similar to O. limbata ( M A L . ) n. comb, but outline more rounded and sexine somewhat 
less wrinkled. 

Size range 
A. 45.0 (62.0) 75.0/* 
B. 57.0 (66.0) 69.0/1 
C. 10.0 (23.0) 28.0/1 

Ovalipollis enigmatica ( C O U P E R ) n. comb. 

PI. 20, figs. 8—9, 5055 (2514b), slide 4 (31.7—120.4), P. N. 14156; fig. 10, 5055 (2514a), slide 4 (30.1 — 118.4) 

1958 Parvisatcites enigmaticus COUPER; p. 154, pi. 30, figs. 3—4. 
1969 Ovalipollis enigmatica (COUPER) POCO(;K & JANSONIUS; p. 162—163. 

D e s c r i p t i o n : Bisaccate; monosulcate; sulcus extending over three-quarters of diameter of grain; 
relatively wide; keyhole-shaped; sexfnel lips narrow; widest opposite the distal pole (l.O/i) and thinning to 
almost nothing at the longitudinal extremities; amb sub-circular; nexine about 0.5/i thick; smooth; sexine 
differentially thickened to form two distally attached sacci slightly inflated, flanking sulcus and coalescing 
around its ends; sacci infrareticulate; wrinkled, giving the grain a somewhat radially frilled appearance: 
proximally sacci merge into an infrabaculate cappa 4.0—5.0ft thick; t w o crescentic proximal lateral tenui
tates (convex to the proximal pole) are developed parallel to the sulcus between the cappa and proximal sac
cus bases; sexine much thinned and smooth over these areas; sexine over sulcus finely punctate; colour pale 
yellow-brown. 



D. 50.0 (57.0) 60.0M 
E. 57.0 (61.0) 66.0/! 

Length of sulcus 45.Oil approx. 
Width of sulcus 7.0,« approx. 
Length of tenuitates 30.0—40.0// 
Width of tenuitates 8.0—15.0/; 
Spacing of elements of saccus reticulum 0.75// approx. 

D i s c u s s i o n ; The dimensions of the Canadian specimens are, on average, slightly larger than those 
recorded by COLTER from Britain but the difference is too slight to warrant the erection of a new species. 
O. enigmalka is smaller than O. bitorosa (REISS.) n. comb, and has a relatively wider sulcus. It is more 
rounded in outline than either O. canadensis n. sp. or O. limbata ( M A L . ) n. comb. 

Ovalipollis limbata ( M A L . ) n. comb. 

P I , 20, iig. 12, 5055 (2514a), slide 1 (33.8—121.4), P - N . 14158; fig. 13, 5055 (2514b), slide 1 (34.6—119.5) 
1959 Quadreatlina UmbataMAL.; p. 110, pi. 39, fig. 2. 
1958 cf. Chasmatosporites radtatus NILSSON; p. 58, pi. 4, fig. 9. 
1969 Ovalipollis limbata (MAL.) POCOCK k JANSONIUS; p. 163, 

D e s c r i p t i o n : Bisaccate; monosulcate; sulcus extending to within a few microns of the nexinal 
margin; relativey wide; keyhole-shaped, flanked by sexinal lips about 2.0// wide, parallel-sided and com
pletely surrounding the sulcus; amb more or less rectangular with rounded longitudinal sides; nexine thin 
(about 0,5//); smooth; sexine differentially thickened to form two distally attached sacci; sacci slightly in
flated; infrareticulate, wrinkled, giving the sacci a somewhat radially wrinkled appearance; sacci flank the 
sulcus and coalesce around its ends; proximally sacci merge into an infrabaculate cappa 4.0—-5.0// thick; 
two rounded proximal lateral tenuitates (almost invisible in distal polar aspect) are developed parallel to 
the sulcus between the cappa and proximal saccus bases; sexine much thinned and smooth over these areas; 
sexine over sulcus finely punctate; colour yellow-brown. 

Size range 
A. 50.0—65.0// D . 70.0—75.0,1/ 
B. 64.0—69.0// E. 56.0—77.0// 
C. 22.0—27.0// Length of sulcus 65.0// approx. 

Width of sulcus 10.0—20.0// 
Length of tenuitates 40.0 approx. 
Width of tenuitates approx. 10.0// (estimated) 

D i s c u s s i o n : Measurements of the tenuitates in this species are extremely difficult since the struc
tures are developed almost in the longitudinal polar plane and are obscured in both proximal and distal 
polar aspects. 

O. limbata has a less rounded amb than O. canadensis n. sp. 

Ovalipollis findlaterensis n. sp. 

P L 20, fig. 14, 5055 (2514a), slide 1 (32.0—115.7) Holotype, P . N , 14159; fig. 15,5055 (2514a), slide 4 (32.1 —118.9) 

D e s c r i p t i o n : Bisaccate; monosulcate; sulcus extending about three-quarters length of grain; sexinal 
lips to sulcus very narrow (less than 0.5/<); parallel-sided; sulcus widest at distal pole; narrowing towards 
longitudinal extremities; lips smoothly convex; amb more or less rectangular with rounded longitudinal 
sides: nexine thin (exact thickness indeterminate); smooth; sexine somewhat differentiated into two very 
slightly inflated, finely infrareticulate sacci; sacci flank sulcus and coalesce around its ends; proximally 
merge into a slightly differentiated, infrabaculate cappa; cappa about 2.0,// thick; two more or less straight 
proximal lateral tenuitates with associated curved sexinal folds, parallel the sulcus between the cappa and 
the proximal saccus bases; sexine over sulcus finely punctate; colour pale yellow. 

Size range 
A. 47.0 (52.0) 57.0// 
B. 42.0 (49.0) 55.0,1/ 
C. 1 5.0 (24.0) 30.0// 



D . 58.0—61.0ft (Holotype 58.0/t) 
E. 50.0—51.0 (Holotype 50.0) 

Length of sulcus 40.0/* approx. 
Width of sulcus 8.0/* approx. 
Length of tenuitates 40.0,« approx. 
Width of tenuitates ?8.0/i (with lips) 
Spacing of elements of saccus reticulum 1.0/* 

D i s c u s s i o n : Smaller than 0. bitorosa (REISS.) n. comb, and lacks the keyhole-shaped sulcus of 
0. limbata ( M A L . ) n. comb. This very rare species differs from all previously described in having sexinal 
lips to the tenuitates. These structures are situated closer to the proximal pole than on any other described 
species (see pi. 16, fig. 15). They appear to be morphologically related to the proximal crescentic scars seen 
on some of the bisaccate grains, illustrated on fig. 12, and could possibly provide a link between the bi-
saccates and Ovalipollis. 

Ovalipollis minor n. sp. 

PI. 21, figs. 1—2, 2258, slide 2 (35.1—122.5) Holotype, P. N . 14IG0 

D e s c r i p t i o n : Saccate; monosulcate; sulcus extending two-thirds to three-quarters of length of 
grain; sexinal lips to sulcus not visible (either very narrow or absent); sulcus widest at distal pole, narrowing 
gradually and regularly towards tips; amb smoothly oval: nexine thin and smooth (exact thickness indeter
minate); sexine slightly inflated, flanking and coalescing around the ends of the sulcus to form a finely 
infrareticulate saccus; on proximal face sexine reticulation becomes finer, but no distinct cappa is develop
ed parallel to the sulcus and about half-way between the outer margins of the sulcus and the proximal 
pole; tenuitates slit-like and smoothly curved; colour pale yellow. 

Sine range 
A. 22.0—23.0,** (Holotype 22.0/*) D . 40.0—45.0/* (Holotype 40.0/*) 
B. 38.0/* approx. (Holotype 38.0/i) E. 25.0—28.0/* (Holotype 25.0/*) 
G . 8.0—11.0/* (Holotype U.QH) I-ength of sulcus 21.0/* approx. 

Width of sulcus 4.0/* approx. 
Lengtli of tenuitates 25.0/t approx. 
Width of tenuitates 2.0/* approx. 
Spacing of elements of saccus reticulum 1.0/* approx. 

D i s c u s s i o n : Its small size and the slit-like nature of the tenuitates are characteristic. The curved, 
slit-like tenuitates are morphologically similar to the proximal so-called colpi on species of Eucommiidit.es, 
and also to the tenuitates present on some recent cycad pollen. 

G e n u s Cerebropollenites NILSSON 

1958 7sugaepollenites mesozoicus COUPER; p. 155, pi. 30, fig. 8 (type species). 
1958 Cerebropollenites NILSSON; p . 72. 

D i a g n o s i s : Pollen grains; saccate sub-spherical, spherical, spheroidal or ovid. Comprising a smooth 
central body enveloped more or less tightly by a strongly convolute relatively thin, finely punctate, sexinal 
saccus. Convolution may be reduced over the distal face and absent over an area of variable shape which 
forms a leptoma centred on the distal pole. 

D i s c u s s i o n : This genus differs from Zonalapollenites PFLUG in including species with more strongly 
convolute sacci and less differentiation between proximal and distal sculpture. 

The characterization of grains assigned to this genus is extremely difficult. The strongly convolule sac
cus normally obscures the central body to such an extent as to make significant features invisible. The sac
cus itself is extremely variable, particularly with respect to inflation and degree of compaction of convolu
tion, but these variations appear to have no systematic significance. 

Size range distribution curves for Jurassic grains assigned to to Cerebropollenites show a series of sharp 
peaks instead of a normal distribution pattern indicating that the conventional practice of assigning all 

Size range 
A . 44.0,** (Holotype) 
B. 50.0—57.0/1 (Holotype 57.0/*) 
C . 20.0—22.0/* (Holotype 22.0/*) 

Palaeontographica Bd. 130. Abt. B 13 

http://Eucommiidit.es


— 98 — 

Jurassic grains of the genus C. mesozoicus (COUPER) NILSSON is oversimplification. On the basis of size 
range, character of saccus and, as far as possible, structure of the germinal area, four species of Cercbro-
polleniles have been described in this work. These species are based upon study of one-hundred-and-fifly 
specimens, an inadequate number on which to base any final conclusions. The ultimate decision as to whether 
these species can be maintained must await detailed R.tudy of at least one hundred specimens assigned to 
each from more than one locality and stratigraphic horizon. 

The terminology used in describing Cerebropollenites depends, in part, upon the assumption that the 
germinal apparatus is distal. Some grains of Cerebropollenites possess what appears to be a tetrad scar on 
the central body underlying the area of sexinal thinning (POCOCK, 1.962, pi. 12, fig. 179). By analogy with 
trilete spores this suggests the possibility that the germinal apparatus is actually proximal. Similar trira-
diate scars have been infrequently observed in preparations of pollen of species of Tsuga. The solution to 
this problem must await the discovery of unbroken tetrads of Cerebropolleniles. 

Fig. 47. Sii t range distribution of Cerebropolleniles species based upon 
I5U specimens.. I. C. cartylemis; 2. C. mesozoicus; 3. C. macrovermcosus; 
4. C. findlaterensis. 

Cerebropollenites mesozoicus (COUPER) NILSSON 

Pi. 21. figs. !) and 12. 4231, slide 1 (21.3—115.4); fig. II, F. N. 14161; 5055 (2514a), slide 1 (31.5—119,5); fig. 15, 5055 (2514a), 
slide 4 (34,0—120.0); figs. 16—17, 4231, slide 2 (12.4—117.6) 

1954 Pollenites macroserratus THIERG.; in ROGALSKA; p. 20, pi. 9, figs. 5—6. 
(non) 1949 Pollenites macroserratus THIERG.; p. 17, pi. 2, Eig. 19). 
1958 Tsugae pollenites mesozoicus COUPER; p. 155, pi. 30, fig. 8, Holotype. 
1958 Cerebropollenites tnesozoicus (COUPER) NII.SSON; p. 72, pi. 6, figs. 10 and 12, non fig. 11. 

D e s c r i p t i o n : Saccate; spherical to sub-spherical; central body obscure; thin; probably smooth: sac
cus completely envelopes central body: strongly convolute and little inflated although, rarely, specimens are 
encountered in which portions of the saccus are strongly inflated; convolution much reduced or absent over 
a more or less circular area surrounding the distal pole; area 20.0—40.0// wide, frequently, but not always, 
surrounded by a fringe of somewhat more inflated sexine; sexine also tends to be somewhat more inflated 
and more strongly convolute around the equator; convolutions 3.0 (5.0) 7.0/' wide; closely packed; rounded: 
3.0 (5.0) 8.0// high at the equator: sexine infrapunctate; surface scabrate; colour pale yellow to yellow-
brown: equatorial diameter 50.0 (54.0) 60.0/t. 

D i s c u s s i o n : Differs from C. carlylensis n. sp. mainly on account of its larger size range, there being 
very little overlap between the two species. C. macroverrucosus n. sp. is generally larger than C. mesozoicus 
(COUPER) NILSSON although there is considerable overlap between extremes of the two species. The ovoid 
shape of the former species as opposed to the spherical form of the latter is normally distinctive. 

Cerebropollenites carlylensis n. sp. 

PI. 21, fig. 13, 1816, slide 5 (34.8—110.3); fig. 14, 1816, slide 4 (37.2—120.9) Holotype, P.N. 14162; fig. 10, 2119, slide2 (31,7—120.1) 

D e s c r i p t i o n : Saccate; spherical to sub-spherical; central body spherical; nexine thin; smooth; 
sexine forms a strongly convolute saccus completely enveloping the central body; ornamentation either much 
reduced or absent over a more or less circular area centred on the distal pole; area averages 16,0/i wide 
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and is frequently, but not always, surrounded by a fringe of inflated sexine; sexine is also frequently more 
inflated and more strongly convolute around the equator than over the remainder of the grain; proximal 
convolution often somewhat reduced; convolutions 1.5 ( 2 . 6 ) 4.0/* wide and 2 .0—3.0 /* high at the equator; 
closely packed; equatorial sexine may be inflated 2 . 0 — 6 . 0 / / beyond the central body; sexine finely infra
punctate; externally smooth; colour pale yellow; equatorial diameter 3 6 . 0 ( 4 5 . 0 ) 50.0/*. 

D i s c u s s i o n : Smaller than C. mesozoic ( C O U P E R ) N I L S S O N in all respects. Fig. 10 shows an abnormal 
grain included with T. carlylensis n. sp. on the basis of size but with abnormally large processes. 

Cerebropollenites macroverrucosus ( T H I E R G . ) n. comb. 
P I . 21, fig. 3, 4231, slide 2 (19.5—125.4); fig. 4, 2132, slide 3 (31.4—114.6); figs. 5—6, 4231, slide 1 (18.5—121.6), P . N. 14163 

1949 Pollenites macroverrucosus THIERG.; p. 17, pi. 2, fig. 19. 
1962 Tsugaepollenites mesozoicus COUPER; in POCOCK, 1962; pi. 12, fig. 179. 

D e s c r i p t i o n : Saccate; ovoid to sub-spherical; nexine about 0.5/* thick; smooth; central body smoot-
ly ovoid to spherical; distal face of central body traversed by a sulcus about half its length; sulcus flank
ed by parallel-sided nexinal lips which are smoothly curved, convex toward the equator and meeting 
around the longitudinal ends of the sulcus; lips about 4 .0 / / wide, formed by nexinal outfolding towards the 
equator; centra] body overlain by a strongly convolute sexinal saccus; ornamentation reduced or absent 
over an elongate area surrounding the sulcus; both sulcus and sexine are frequently distorted or torn; 
sexine more inflated and frequently more strongly convolute around the equator than over the remainder 
of the grain; ornamentation frequently somewhat reduced over the proximal face; convolutions 2,0 (4 .75 ) 
8.0/* wide and 2 .0 ( 2 . 6 ) 3 .5/ / high; rounded; sexine infrapunctate; externally smooth to scabra.te; colour 
yellow-brown; equatorial diameter 5 4 . 0 ( 6 3 . 0 ) 70.0/*. 

D i s c u s s i o n : The ovoid shape and longitudinal distal sulcus distinguishes this species from all 
others. Grains exhibiting triradiate scars (pi. 17, fig. 4 ) are rarely found as deviating grains in this spe
cies. As mentioned previously, the significance of this structure is unknown. 

Cerebropolleniles findlaterensis n. sp. 

P I . 21, fig. 7, 5055 (2514a), slide 4 (34.1 — 120.0) Holotype, P . N . 14164 

D e s c r i p t i o n : Spherical to sub-spherical; saccate; central body spherical; much obscured by strong 
convolutions of the saccus; nexine thin; saccus completely envelopes central body; sexinal ornamentation 
absent or very much reduced over a more or less circular area about 30 .0 /* in diameter centred on the distal 
and equatorial sexine somewhat inflated and very strongly convolute; proximal sexine less inflated; con
volutions 3.0 ( 4 . 8 ) 8.0/* wide and 2 . 0 — 4 . 0 / * high at the equator; rounded; very closely packed; sexine in
frapunctate; externally smooth; colour amber; equatorial diameter 6 9 . 0 ( 7 8 . 0 ) 90.0/*. 

D i s c u s s i o n : The largest species of Tsugaepollenites recorded from the Canadian Jurassic. The 
circular outline combined with large size distinguishes it from all other species. The very strongly develop
ed convolution of the saccus and obscure central body also appear to be characteristic. 

G e n u s Exesipolleniles ( B A L M E ) emend. 

1953 Inaperturopollenites THOMS. & PFLUG (in part); p. 66. 
1957 Exesipollenites tumulus BALME; p. 39, pi. 11, fig. 123, type species. 
1958 Spkeripollcnites COUPER; p. 159. 

D i a g n o s i s : Pollen grains. Exine two-layered. Nexinal body circular to oval in cross section, smooth 
to faintly granulose. Distal pole usually marked by a circular area of exinal thinning, probably a leptoma. 
Sexine smooth, infrapunctate or infra canaliculate. 

Exesipollenites tumulus B A L M E 

PI . 23, fig. 1, 3788 (1758), slide 1 (27.9—124.5); fig. 5, 3788 (1758), slide 1 (35.9—111.7), P . N . 14165; figs. 2—3, 3788 (1758), slide 
3 (37.3—123.7); fig. 8, 3788 (1603—1608), slide 3 (36.4—115.7) 

1957 Exesipollenites tumulus BALME; p. 39, pi. 11 , fig. 123. 
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D e s c r i p t i o n : Pollen grains; amb circular, oval or sub-triangular; exine two-layered; nexine less 
than 0.5// thick; smooth; distal pole marked by a circular area of thinning 3.5—5.1)//in diameter surrounded 
by a circular area of darker nexine about 15.0// in diameter which gradually becomes lighter and merges 
into the equatorial nexine; there is apparently no thickening over this darker area which is the area over 
which the distal nexine and sexine are in close contact: sexine less than 1.0,« thick loosely enveloping the 
nexinal body; short radial rods extend from the apices of the grain about 5.0// towards the proximal pole; 
these rods mark lines of attachment of proximal nexine and sexine; the nexinal body sometimes folds along 
lines joining the apices of the central body resulting in grains WITH an apparently triangular central body 
and a spurious trilete scar; sexine smooth apart from the occasional presence of a few scattered granules; 
it is penetrated by the distal 'leptoma'; grains pale yellow to colourless; equatorial diameter 24.0 (33.0) 
41.0/ij diameter of central body 14.0 (19.0) 23.0/'. 
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50 Fig. 48. Size distribution (based on 150 grains) 

D i s c u s s i o n : These grains are difficult to interpret due, in part, to the unusual structure and to the 
fact (hat complete specimens are extremely rare. The grains described above are excellently preserved and 
the structural interpretation appears reasonably accurate. The interpretation of distal and proximal aspect 
is, however, not completely certain. The pore is interpreted as being distal and the three apical rods as 
representing a vestigial trilete dehiscence mark. The grains have not been encountered in tetrads and the 
interpretation is, therefore, uncertain. The following diagrams illustrate the method of folding of the 
central body. 

Fig. 49 Fig. 50 

Method of folding in Exesipollenites tumulus BAI,ME, Fig. 49, shows an unfolded grain. A, A ' and 
A" indicate the short rod-like structures where the intexine is firmly attached to the exoexine. The straight 
broken lines joining A to A' , A ' to A " to A are the lines along which the central body folds towards the 
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DISTAL POLE WHICH IS INDICATED ON THE DIAGRAMS BY A SMALL CIRCLE REPRESENTING THE DISTAL LEPTOMA. FIG. 5 0 

REPRESENTS A FOLDED GRAIN AND SHOWS THE CIRCULAR CENTRAL BODY FOLDED IN TOWARDS THE DISTAL POLE ALONG THREE 

LINES OF FOLDING. IT ILLUSTRATES THE DEVELOPMENT OF SPURIOUS LAESURAE AND A FALSE TRIANGULAR CENTRAL BODY. THE 

BROKEN CIRCLE INDICATES THE ORIGINAL POSITION OF THE CENTRAL BODY BEFORE FOLDING. 

Exesipollenites laevigatas N. SP. 
PI. 22, fig. 4, 4102 (1439—50), slide 1 (28.3—117.3); figs. 5—0, 4102 (1839—50), slide 6 (2N.5—120.2) Holotype, P- N- 14166; fig. 5 

fig. 17,4102 (1439—50), slide 2 (23.0—122.1) 

D E S T R I P T I O N : SPHERICAL; USUALLY WITH A CIRCULAR DISTAL POLAR LEPTOMA ABOUT 3.0M m DIAMETER; EXINE 

TWO- OR THREE-LAYERED; 1 . 0 — ] . 5 , « THICK; NEXINE LESS THAN 0 .25 / / THICK; SMOOTH; SEXINE ABOUT 1.0,« THICK; TIGHTLY 

APPRESSED TO NEXINE; FAINTLY INFRAPUNCTATE; EXTERNALLY SMOOTH; ON WELL PRESERVED GRAINS A VERY THIN (LESS 

THAN 0 . 2 5 / 0 MEMBRANOUS, PERISPORAL LAYER CARRYING SCATTERED SMALL SPHERICAL GRANULES LESS THAN 0.5/a IN 

DIAMETER MAY ENVELOPE THE GRAIN; ON MANY SPECIMENS THIS LAYER IS SO REDUCED AS TO BE INVISIBLE UNDER THE 

HIGHEST MAGNIFICATION OF THE OPTICAL MICROSCOPE, ONLY THE GRANULES BEING VISIBLE; ABOUT 5 % OF THE GRAINS 

ENCOUNTERED IN WELL PRESERVED ASSEMBLAGES ARE IN TETRADS; COLOUR PALE YELLOW; EQUATORIAL DIAMETER 15.0 

( 2 1 . 0 ) 28.5/*. 

D I S C U S S I O N : THESE GRAINS OCCUR SPORADICALLY IN MIDDLE AND UPPER JURASSIC ASSEMBLAGES. VERY 

LARGE NUMBERS OF EXTREMELY WEHH PRESERVED GRAINS OCCUR IN THE UPPER GRAVELBOURG PLANT BEDS IN THE 

YARBO-FINDLATER AREA, INCLUDING FRAGMENTS OF SPORANGIA CARRYING CLUSTERS OF POLLEN GRAINS. THE GRAINS IN 

SUCH CLUSTERS ARE EMBEDDED IN A MASS OF DIFFUSE, TRANSPARENT MATERIAL WHICH IS CROWDED WITH IRREGULARLY 

DISTRIBUTED, SMALL, SPHERICAL GRANULES. THIS MATERIAL IS THE SOURCE OF THE MEMBRANOUS OUTER LAYER AND GRANU

LES OBSERVED ON GRAINS OF THIS SPECIES AND INDICATES THAT THE LAYER IS A TRUE PERISPORE. 

COMPARISON OF E. laevigatas WITH THE POLLEN OF Juniperus harizontalis REVEALS SOME STRIKING SIMILARITIES. 

GRAPHS OF SIZE RANG DISTRIBUTION (SEE DIAGRAM) ARE ALMOST IDENTICAL. THE SHAPE AND STRUCTURE OF THE GRAINS, 

INCLUDING EXINE THICKNESS AND INFRAPUNCTATION, CORRESPOND CLOSELY (COMPARE FIGURES OF E. laevigatus WITH 

THOSE OF THE POLLEN OF J. horizontalis, PI. 18 , FIGS. 3 , 7, 8 & 1 0 ) . THE POLLEN OF / . harizontalis FREQUENTLY POS

SESSES A GRANULOSE PERISPORE FORMED IN AN IDENTICAL MANNER TO THAT OF E. laevigatas. THE PRINCIPAL OBSERV

ABLE DIFFERENCE BETWEEN THE TWO SPECIES IS THAT THE LEPTOMA IN / . horizontalis IS MUCH SMALLER (APPROX. 1.0,«) 

THAN THAT OF E. laevigatus (APPROX. 3.0/*) . THE SIMILARITIES BETWEEN THE TWO SPECIES APPEAR TO BE SUFFICIENTLY 

CLOSE TO INDICATE SOME BOTANICAL RELATIONSHIP AND IT IS POSSIBLE THAT E. laevigatus WAS PRODUCED BY A SPECIES 

OF THE CUPRESSACEAE. 
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Exesipollenites scabratus ( C O U P E K ) N. COMB. 

PL 22. figs. 11 — 12, 5055 (2514b), slide 5 (40.1 — 111).*). P. N. 14167; fig. 14. 5055 (2514b), slide 1 (20.0—119.2); figs. 15A—D. 5055 
(25Hb) . slide 1 (33.G— 1M 7) 

195S Sj'kcripullcnitcs scabratus COUPER; p. 158, pi. 31, figs. 12 —14. 

D E S C R I P T I O N : APORATE; NEXINE ABOUT 0.25/* THICK; INTERNALLY SMOOTH; SEXINE FINELY INFRACANALICULATE 

WITH ANASTOMOSING CANALS; EXTERNALLY SMOOTH; AMB CIRCULAR; SEXINE DIFFERENTIALLY THINNED OVER MORE OR LESS 
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circular areas about 5.0/t in diameter to form tenuitates; the tenuitates, probably functioning as a leptoma, 
is centred on the distal pole whilst other, frequently less well developed, tenuitates occur towards the equa
tor of the grain on either proximal or distal faces; small rounded granules up to 1.5/* in diameter are 
frequently attached, either as single grains or in clusters, randomly over the outer surface of the grain; 
colour yellow-brown; equatorial diameter 23.0 (32.1) 36.0//. 

D i s c u s s i o n : COUPER describes S. scabratus as scabrate, but then states "in optical section edge of 
grain appears smooth". From this statement and an examination of published figures it appears probable 
that the ornamentation is internal. If this is the case the species described above is S. scabratus COUPER. E. 
scabratus differs from E. tumulus BALME in possessing internally canaliculate ornament not present in the 
latter species. 

Exesipollenites saccatus n. sp. 

PI. 22, fig. 16, 5055 (2514b), slide 5 (19.8—120.2) Holotype, P. N. 14168 

D e s c r i p t i o n : Saccate; no apertures visible, but germination presumably by distal leptoma; central 
body spherical; smooth; nexine about 1.5/* thick; sexine forms a very thin (approx. 25.0/*) enveloping sac
cus attached to the distal hemisphere of the central body; area of attachment infrapunctate; sexine faintly 
scabrate; saccus circular in outline; inflated; central body brown; saccus colourless; equatorial diameter of 
central body 25,3// equatorial diameter of saccus 39.6—40,7/*.. 

Fig. 52. Section through E. saccalus. 

D i s c u s s i o n : Similar to Perinopollenites elaloides COUPER (1958) but with thinner saccus and thicker 
central body. It is also similar to pollen of the recent Fitzroya, a member of the Cupressaceae. It is con
sidered a needless complication to include morphologically similar saccate and asaccate grains in separate 
form-genera, since many recent, closely related, gymnospermous species are known to produce either sac
cate or non-saccate pollen. 

Exesipollenites sp. A 

PI. 22, figs. 21—22, 2258, slide 2 (39.6—122.2), P. N. 14169 

D e s c r i p t i o n : Spherical; exine two-layered; nexine about 0.5/t thick; internally smooth to scabrate; 
sexine about the same thickness; infrapunctate; surface smooth; may carry scattered small granules attached 
to the surface which may represent a reduced perine; no germinal apparatus visible; colour yellow-brown; 
equatorial diameter 20.0—22.0//, 

Pollen of other genera inserted for comparison with Exesipollenites. 

Classopollis classoides PFLUG 

PI. 22, fig. 1, 22SS, slide I (29.0—132.2) 

D e s c r i p t i o n : Polar view of a swollen grain in which the central body has become detached from 
the sexine. Included for comparison with saccate species of Exesipollenites. Equatorial diameter 34.0—40.0//; 
diameter of central body 23.0—25.0/*. 
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(?) Cerebropollenites sp. 

PI. 122, FIG. 2, 2119, SLIDE 20 (24.8—121.0) 

D e s c r i p t i o n : Saccate; monoporate; central body spherical; nexine about 0.5/* thick; scabrate; cir
cular pore 5.5// in diameter, centred on the distal pole; central body enveloped in a large saccus; sexine 
about 1.0/* thick, finely infrapunctate, convolute, particularly around the equator; central body firmly at
tached to the saccus over its distal face, the area of attachment being marked by sexinal folds paralleling 
the equator of the distal face of the central body; colour yellow-brown; equatorial diameter 60.—72.0/i; 
diameter of central body 29.7—33.0//. 

D i s c u s s i o n : This species comprises a central body of Exesipollenites type enclosed in an envelop
ing saccus which, in the absence of a clear central body, would be assigned to Cerebropollenites. This type 
of central body enclosed in a saccus which may, or may not, be ornamented, has been recorded from many 
Jurassic preparations. 

G e n u s Class op oil is (PFLUG) POCOCK & JANSONIUS 

19.50 CONIFER POLLEN, REISSI/MIEB; P. 114, PI. 14, FIGS, 15—16. 
1953 Classopollis dassoides PFI-UG; P. 91, PI. 16, FIGS. 29—31, TYPE SPECIES. 
1961 Classopollis dassoides (PFLUG) POCOCK & JANSONIUS; P. 443, PI. 1, FIGS. 1—9. 
1963 Classopollenites DANZ£—CORSIN & LAVEINE; P. 105. 

D i a g n o s i s : Distally monoporate pollen grains. Ovoid, spherical or acorn-shaped; circular to oval 
in equatorial section. Exine two-layered. Sexine absent, or more probably much reduced, over a circular area 
surrounding the distal pole and over a triangular area with its centre at the proximal pole- Nexine fre
quently carries a reduced trilete scar, which has no germinal function, at the proximal pole. Exine always 
ornamented by striations in a band or girdle surrounding the equator and usually showing an abrupt twist 
at one point. This band usually, but not always, marks a band of sexinal thickening. 

D i s c u s s i o n : There can be little doubt that Classopollis pollen is produced by species of the Cheiro-
lepidae, the commonest species, C. classoides, being the pollen of Cheirolepis muensteri (SCHENK) SCHIMPER. 

CHALONER (1962) suggests that C. classoides may have been produced by two different species of Cheirolepis 
(p. 23) but it appears doubtful that two different plant species would produce morphologically identical pollen 
of such complex structure. Fragments of sporangium, indistinguishable from those of C. muensteri with 
Classopollis classoides attached have been recovered from the Upper Gravelbourg (Upper Bajocian) coal 
penetrated in the Findlater Potash well and in the shafts of the International Potash Company's Yarbo 
mine shaft in southeastern Saskatchewan (see pi, 21, figs. 12—16). In addition to the sporangia these beds 
also yielded a few isolated leaves of the type illustrated by CHALONER from the Rhaeto-Liassic cores of the 
Hcnfield boring in England (pi. 2, figs, 5—7). They also yielded a large number of fragments of leaf cuticle 
which showed, on their abaxia] surfaces, stomatal apparatus apparently identical to that of Cheirolepis of 
the C. muensteri type (see pi- 35, figs. 1 & 3). Since the apparatus on the Canadian specimens has five to six 
subsidiary cells instead of the four to five typical of C. muensteri, the species are probably not the same. 

Classopollis classoides PFLUG 

PI. 23. FIG. 9, 887, SLIDE 1 (29.3—116,2), P. N. 14170; FIG. 17, 5055 (2514A). SLIDE 4 (29.5—119.5); FIG. 12, 2258, SLIDE 4 (35.4—123.2) 
1953 Classopollis dassoides PFLUG; P. 91, PI. 16, FIGS. 29—31 (FOR FULLER SYNONYMY SEE POCOCK & JANSONIUS, 1961). 

D e s c r i p t i o n : Spherical, ovoid or acorn-shaped; circular in equatorial section; monoporate with a 
circular distal pore 12.0—15.0/* in diameter: exine two-layered; nexine about 1.0/* thick, iaevigate, continu
ous over the entire spore surface and frequently showing a small trilete scar which does not function as a 
germinal aperture: laesurae, where present, not more than 3.0/* long; sexine 1.0—-2.0// thick, divisible into 
two distinct zones, a wider zone enveloping the proximal hemisphere and a narrower zone forming a belt 
of sexine averaging 5.0,« in width, surrounding the distal pore; the distal belt is separated from the sexine 
of the proximal hemisphere by a narrow band of exinal thinning, effecting both nexine and sexine, slightly 
distal of the equator (this forms the "Rimula" of PFLUG); the sexine of the proximal face is much reduced 
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over a triangular area surrounding the proximal pole; four or more annular bands of sexinal thick
ening which may, or may not, be pronounced, form a belt averaging 9.0//. in width surrounding the equator: 
this belt is slightly helicoidal in disposition and shows a sharp twist at one point; sexine radially fnfrapunc-
tate, the structure being particularly noticeable around the equator; surface of grain smooth to granulose. 
rarely mkroreticulate; colour pale yellow to amber; polar diameter 18 .0 ( 2 3 . 0 ) 24.0/*; equatorial diameter 
18.0 ( 2 7 . 0 ) 36 .0 / i . 

D i s c u s s i o n : A detailed discussion of the taxonomy of this species is to be found in POCOCK & JAN-
SONIUS ( 1 9 6 1 ) and CIIALONER ( 1 9 6 2 ) . The botanical affinities of Classopollis have been discussed in some 
detail by HARRIS ( 1 9 5 7 ) , CHALONER ( 1 9 6 2 ) and, to a lesser extent, by POCOCK & JANSONIUS ( 1 9 6 1 ) . The two 

last-mentioned publications contain bibliographies of the principal publications concerning the genus. 
When well preserved, Classopollis classoides is easily recognizable and even specimens from which the 

sexine is missing may be readily identified providing they are not folded (pi. 2 4 , fig. 7 ) . Folded specimens 
may easily be mistaken for monosulcate, or even tricolpate, pollen grains. 

Classopollis itunensis POCOCK. 

PI . 23, fig. 21, 2132, slide 1 (40.2—127.9) Holotype, P . N . 14171; fig. 23, 5055 (2514a), slide 4 (34.3—117.6); fig. 17, 5055 (2514a), 
slide 3 (34.7—121.S); fig. 15, 2119, slide 2 (37.4—110.6); fig. 16, 5055 (2514a), slide 1 (33.8—115.2) 

1962 Classopollis itunensis POCOCK; pp. 71—72, pi. 11, figs. 176—177, pi. 12, fig. US. 

D e s c r i p t i o n : Distally monoporate; sub-circular to oval in polar outline; circular in equatorial sec
tion; exine two-layered; nexine smooth; continuous over the entire area of the grain; frequently shows a 
trilete slit at the proximal pole; sexine infrapunctate to infrareticulate; brochi of reticulum 1.0—2.0 / i wide; 
sexine divisible into two zones; a wider zone enveloping the proximal hemisphere and a narrower zone 
forming a belt of sexine 5 . 0 — 8 . 0 / / wide surrounding the thinned exine of the distal pore; distal and 
proximal zones separated by a narrow band of sexinal thinning somewhat distal to the equator termed the 
"Rhnula" by PFLUG; the sexine of the proximal hemisphere is absent, or more probably much reduced, over 
a more or less triangular area surrounding the proximal pole; four to eight bands of sexinal thickening which 
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m a y , o r m a y n o t , b e p r o n o u n c e d , f o r m a b e l t 1 1 . 0 — 1 2 . 0 / / w i d e s u r r o u n d i n g the e q u a t o r ; as w i t h all spec ies 

o f Classopollis this b e l t s h o w s a s h a r p s i g m o i d a l tw i s t at o n e p o i n t ; c o l o u r a m b e r ; e q u a t o r i a l d i a m e t e r 3 1 . 0 

( 4 5 . 0 ) 63 .0 / 1 . 

D i s c u s s i o n : T h i s s p e c i e s w a s o r i g i n a l l y d e s c r i b e d as o p e r c u l a t e . T h i s h a s p r o v e d to b e i n c o r r e c t . 

T h e s t ruc tu re m i s i n t e r p r e t e d as a n o p e r c u l u m is an i n t e r n a l b o d y w h i c h is c i r c u l a r in c r o s s s e c t i o n . W h e n 

p resen t it is o r i e n t e d w i t h its l o n g a x i s a l o n g the p o l a r a x i s o f the g r a i n . T h e thick s e x i n e o f this spec i e s 

h a s r e n d e r e d d e t a i l e d s t u d y o f the s t ruc tu re i m p o s s i b l e b u t it a p p e a r s t o p o s s e s s g r o o v e s p a r a l l e l to the l o n g 

ax i s (p i . 2 3 , f i g . 2 3 ) . T h e s i g n i f i c a n c e o f the s t ruc tu re is u n k n o w n . PI . 2 5 , f i g s . 1—3 s h o w g r a i n s w h i c h 

h a v e w e l l d e v e l o p e d p r o x i m a l slits in p l a c e o f the n o r m a l t r i a n g u l a r t h i n n i n g . A l t h o u g h p r o b a b l y d e v i a n t 

s t ruc tures , this f e a t u r e h a s n o t b e e n o b s e r v e d o n a n y o t h e r Classopollis s p e c i e s . 

Classopollis minor POCOCK & JANSONIUS 

PI . 24, figs. 17, 21 and 22, 211!), slide 1 (35.6—119.3). P . N . 14303, Holotype; figs. 18—26, three other typical grains. 

1956 "Conifer pollen" REISSJNCLR; p. 114, pi. 14. figs. 21—28, pi, IS. figs. 33a—e. 
1953 "Siegelsum N. Typus" PKT.LG; pi. 17, figs. 38—40. 
1954 ""Chcirolepidaceae Group I I " ROCALSKA; p. 23, pi. 11, figs. 4—-6. 

D e s c r i p t i o n : P o l l e n g r a i n s ; o v a l t o c i r c u l a r in p o l a r s e c t i o n , c i r c u l a r in e q u a t o r i a l s e c t i o n ; e x i n e 

t w o - l a y e r e d ; n e x i n e t h i n ; l a e v i g a t e ; s e x i n e th i cke r ( 1 . 0 — 3 . 0 ) , d i v i s i b l e i n t o t w o z o n e s ; o n e z o n e e n v e l o p e s the 

p r o x i m a l h e m i s p h e r e b u t f o r a t r i a n g u l a r a p e r t u r e at the p r o x i m a l p o l e , 5 . 0 — 7 . 0 / * in d i a m e t e r , t h r o u g h 

w h i c h t he i n t e x i n e is e x p o s e d ; the o t h e r s e x i n a l z o n e e n v e l o p e s the d is ta l h e m i s p h e r e a n d c a r r i e s a c i r c u l a r 

a p e r t u r e a b o v e 4.0/* in d i a m e t e r at t he d i s t a l p o l e ; w h e r e the n e x i n e is e x p o s e d , f o r m i n g a d i s t a l p o r e ; this 

z o n e m e e t s the s e x i n e o f the p r o x i m a l h e m i s p h e r e a p p r o x i m a t e l y at the e q u a t o r a n d is s e p a r a t e d f r o m it b y 

a v e r y n a r r o w b a n d w h e r e the s e x i n e is a b s e n t o r v e r y m u c h t h i n n e d ; this b a n d o l t h i n n i n g is r e l a t i v e l y less 

w e l l d e v e l o p e d t h a n in Classopollis classoides PFI.UG; o r n a m e n t o f s e x i n e i n t e r n a l l y c a n a l i c u l a t e ; s e x i n e o f 

p r o x i m a l h e m i s p h e r e t h i c k e n e d in the e q u a t o r i a l a r e a , f o r m i n g a g i r d l e a b o u t 6 .0 / / w i d e , o r n a m e n t e d b y 

a b o u t ten p a r a l l e l c a n a l s w i t h i n t he e x i n e w h i c h s h o w a b r e a k at o n e p o i n t ; a s e c o n d ser ies o i s i m i l a r cana l s 

is d e v e l o p e d p a r a l l e l to e a c h s i d e o f t he t r i a n g u l a r p r o x i m a l s e x i n a l a p e r t u r e ; these c a n a l s a r e t r u n c a t e d 

b y the e q u a t o r i a l g i r d l e ; d i s t a l s e x i n e o r n a m e n t e d b y a ser ies o f r a d i a l l y d i s p o s e d p i t s w h i c h a r e f r e q u e n t l y 

u n i t e d at the s u r f a c e g i v i n g t he a p p e a r a n c e o f m i c r o r e t i c u l a t e o r n a m e n t a t i o n ; g r a i n s u s u a l l y d e e p y e l l o w -

b r o w n in c o l o u r ; e q u a t o r i a l d i a m e t e r 2 1 . 0 ( 2 5 . 0 ) 2 7 . 0 / ' ( h o l o t y p e 2 5 . 0 / / ) ; p o l a r d i a m e t e r 2 1 . 0 ( 2 2 . 0 ) 2 4 . 0 / / 

( h o l o t y p e 2 2 . 0 / t ) . 

D i s c u s s i o n : T h e s e g r a i n s a r e s m a l l e r t h a n t h o s e o f o t h e r d e s c r i b e d s p e c i e s o f Classopollis a n d 

t he s t r i a t i on a r o u n d the p r o x i m a l a p e r t u r e m a k e s t h e m v e r y d i s t i n c t i v e . T h e g r a i n s a r c u s u a l l y seen in 

p o l a r v i e w a n d t e t r ads a r e r a r e . 

Classopollis findlaterensis n . s p . 

P I . 23, figs. U and 13, 5055 (2520), slide 1 (28.5—U7.7) Holotype, P. N. 14172: fig. 11, 887, slide 1 (39.8—121,7); figs. 18—20, 1816, 
slide 3 (37.8—120.2) 

D e s c r i p t i o n : P o l l e n g r a i n s ; Pd i s ta l ly m o n o p o r a t e ; a m b m o r e o r less c i r c u l a r ; n e x i n e a b o u t 1.5// 

th ick; s c a b r a t e ; n e x i n a l b o d y s u b - s p h e r i c a l ; p r o n o u n c e d s i g m o i d a l i n v a g i n a t i o n o f n e x i n e d e v e l o p e d m o r e 

o r less c o i n c i d e n t w i t h , a n d p a r a l l e l t o , t he s e x i n a l s t r i a t ion ( s e e d i a g r a m ) ; s e x i n e a b o u t 5.0/* thick at the 

e q u a t o r , t h i n n i n g t o l e s s t h a n 1.0/t a t t he p o l e s ; f i n e l y i n f r a r e t i c u l a t e : l o o s e l y a t tached t o n e x i n e p a r t i c u l a r l y 

at the e q u a t o r w h e r e t he re m a y b e a g a p o f u p to 4 . 0 / / b e t w e e n n e x i n e a n d s e x i n e ; a b r o a d e q u a t o r i a l 

g i r d l e o f s e x i n a l t h i c k e n i n g a b o u t 14 .0 /* w i d e e n c i r c l e s t he e q u a t o r ; g i r d l e c a r r i e s i n t e r n a l l y c a n a l i c u l a t e 

o r n a m e n t c o n s i s t i n g o f e l e v e n t o t w e l v e e q u a t o r i a l r i d g e s w h i c h m a y b r a n c h a n d m a y b e c o m e b r o k e n into a 

s t r ing o f e l o n g a t e , f l a t - t o p p e d v e r r u c a e ; o r n a m e n t a t i o n s h o w s a s h a r p s i g m o i d a l twis t at a p p r o x i m a t e l y the 

c e n t r e p o i n t o f o n e f a c e , a f e a t u r e o f a l l s p e c i e s o f t he g e n u s ; c o l o u r y e l l o w - b r o w n ; e q u a t o r i a l d i a m e t e r 

44 .2 /* ; p o l a r d i a m e t e r 4 0 . 8 / / ; n e x i n a l b o d y 4 2 . 0 x 36 .0 /* ; d i a m e t e r o f e l e m e n t s o f s e x i n e r e t i c u l u m 0 .5 / / . 

Falaeontographica Bd. 130. Abt. B 14 



— 106 — 

D i s c u s s i o n : Similar to C. belloycnsis POCOCK S- JANSONIUS ( 1 9 6 1 ) in general aspect but somewhat 
larger in size and with a thinner, looser sexine. 

Fig. 54. Structure of C. jindlalerensis n, sp. 

G e n u s Concentrisporites W A L L emend. 

1365 Concentrisporites hallei (NIJ.SSON) WALL; p. 166. 

D i a g n o s i s : Saccate pollen grains. Central body spherical to ovoid or fusiform, smooth to sub-
granulose, either monosulcate or possessing a strong tendency to split into two, more or less equal, parts. 
Central body attached to the saccus around its equator. Saccus very thin, transparent, smooth to granulose, 
circular to ovoid. 

D i s c u s s i o n : Species of this genus are normally very easy to recognize. In a few instances con
fusion with Perinopollenites COUPER is possible but well preserved grains belonging to the latter genus are 
monoporate and it is very rare to encounter a specimen of Concentrisporites that does not show either a well 
developed sulcus or same sign of splitting of the central body. 

Concentruporites sulcatus (ROGAI.SKA) n. comb. 

PI. 26. figs. 1 and 3, 5055 (2514b), slide 1 (27.5—110.8). P. N. 14173; fig, 2, 225S,slide2(41,8—122.2);fig.4,2132,slide2(35.0— 115.9) 
1945 Pollemtes sulcatum ROGALSKA; p. 46, pi. U, fig. 12, 

D e s c r i p t i o n : Pollen grains; saccate: exine two-layered; nexine about 0.5,« thick; central body 
monosulcate, sulcus parallel-sided, extending full length of central body and flanked by raised nexinal lips; 
lips convex towards the equator, about 5.0// wide adjacent to the distal pole; a further pair of lips, formed 
by a nexinal infolding towards the distal pole, occur equatorially of the sulcus lips and more or less parallel 
them; these lips are somewhat shorter and more irregular than the lips to the sulcus; central body oval in 
outline; sexine very thin and transparent, less than 0.25//. thick, forming a distally pendant saccus which en
velopes the central body and is attached to it around its equator; sexine finely and evenly granulose; nexine 
orange-brown; sexine colourless; nexine 54 x 30 (42 x 39) 54 x 45/*; sexine 38 x 27 (48 x 48) 45 x 66//. 

D i s c u s s i o n : Isolated central bodies of this species would be somewhat similar to species of Bennet-
titeaepollemtes, differing from them in being single instead of two-layered. 

Conccntrisporitcs pseudosulcalus (BKICHE, DANZE-CORSIN & LAVEINE) n. comb. 

PI. 26, fig. 5, 4231, slide 1 (26.0— 118.9), P. N. 14174; fig. 6, 2132, slide 1 (41.3—123,0); fig. 7, 4231, slide 1 (15.0—116.5); fig. 8, 2119, 
slide 1 (37.0—124.5); fig. 9, 2119, slide 1 (38.3—119.3) 

1958 (?) Perinopollenites elatoides COUPER; p. 27. figs. 9 & 11, non fig. 10. 
I95S (p) Equisctosporites hallei NII.SSON; pi. 5, fig. 20. non fig. 21. 



— 107 — 

1962 Monosulcites minimum COOKSON; in POCOCK; pi. 13, figs. 207—208, non fig. 206. 
1963 Perinopollcnitcs pseudosulcatus BRICHE. DATCZE—CORSIN & LAVEINE; p, 90. pi. 8. fig, 8. 

D e s c r i p t i o n : Grains comprise a spherical to sub-spherical, smooth centra! body less than 0.5//. 
thick enveloped by a loose circular to sub-circular sub-granulose saccus; central body possesses a plane of 
weakness which causes it to split readily into two hemispheres; this is almost certainly of germinal signifi
cance; normally the two hemispheres remain partially joined and when, as frequently occurs, the margins of 
the split become folded back, the central body takes on a spurious monosulcate appearance; isolated central 
bodies are frequent and in the absence of complete specimens, could not be distinguished from species of 
Schizosporis COOKSON & DETTMANN; saccus colourless; central body yellow; size range 2 8 . 0 ( 3 5 . 0 ) 45 .0 x 42 .0 

( 4 7 . 0 ) 50 . / / . 

D i s c u s s i o n : When perfectly preserved these grains show little trace of the plane of weakness around 
the central body (pi. 2 2 , fig. 5 ) . Such grains are, however, very rare and in the vast majority of specmines 
the central body more or less split into two equal parts (pi. 2 2 , figs. 6 — 9 ) . Similar grains have been found 
attached to sporangial fragments and associated with leaves of Ptiluphyllum monlanense FONTAINE, a cyca-
dophyte species from lower Albian sediments in western Canada. 

G e n u s Latensina ALPERN 

non 1953 Zonaletes (Latensina) LUBER.; in SAMOILOVICH; p. 32. 
1958 Latensina triieta ALPERN; in ALPERN et al.; p. 86, pi. 2, fig. 55, iype species. 

D i a g n o s i s ; Monosaccate pollen grains with sub-circular to sub-triangular outline. Proximal pole 
marked by a trilete mark with relatively short commissures, or with a triangular scar which probably results 
from distortion of a trilete mark. Central body enveloped distalo-equatorially by an infrareticulate to in
frapunctate saccus which is strongly inflated equatorially to form a relatively broad girdle, Saccus smooth 
to convolute, the ornamentation showing a strong tendency to radial distribution. 

D i s c u s s i o n : The name Latensina was probably applied by LUBER to a spore illustration although 
the author has been unable to locate the original reference. SAMOILOVICH used it in 1953 , citing the original 
reference for the type species of her genus Cordaitina as Zonaletes (Latensina) uralensis LUBER. in LUBER & 

W A L T Z , although in that work the name Latensina is not used. In all probability there was no formal cita
tion of a type species for Latensina and the name was, at that time, nomen ambiguum. ALPERN (in ALPERN 

et al. 1 9 5 8 ) formally described and named one species under the generic name Latensina. In doing this he 
validated the name, his species becoming type for the genus. 

Latensina mesozoica n. sp. 

PI. 19, figs. 17—IS, 430, slide 2 (40.7—118.8) Holotype, P. N . 14175 

D e s c r i p t i o n : Monosaccate: outline sub-triangular to sub-circular; proximal polar area marked by 
a triangular opening 5.5/ / wide which probably represents a gaping trilete aperture; central body enveloped 
distalo-equatorially by a convolute sexinal saccus; saccus inflated around the equatorial margin to form a 
broad girdle 6 . 5 — 8 . 0 / / wide; saccus infrareticulate; surface convolute, convolutions very low; smooth and 
closely packed over distal face with tendency to radial distribution; saccus only slightly inflated; proximal 
face smooth; colour yellow-brown; equatorial diameter (grain) 3 1 . 9 — 3 7 . 4 / / ; equatorial diameter (central 
body) 1 8 . 7 — 3 7 . 4 / / ; thickness 12.2/ / . 

D i s c u s s i o n : This species corresponds fairly well to ALPERN'S concept of Latensina and is the high
est occurrence so far recorded. 

G e n u s Cycadopites (WODEHOUSE) ex WILSON & WEBSTER 

1933 Cycadopites WODEJTOUSE; p. 483. 

1946 Cycadopites follicularis WILSON & WEBSTER; p. 274, fig. 7, type species. 
1947 Monosulcites COOKSON; p. 134. 



1 9 5 3 Monosultriles (COOKSON) COLTLH: p. 6 5 . 
JW«7j(wairiie.t (COOKSON) POTONIF: p. !)j (citation of holotypc). 

1 9 6 3 CytadapvUetiitri D \Nzfc—CURSIN & LAVI'INEI; p. 108 . 

D i a g n o s i s : F u s i f o r m o r o v o i d p o l l e n g r a i n s . N o r m a l l y t w o - l a y e r e d . S u r f a c e s m o o t h to s u b - g r a n u -

lo se . M o n o s u l c a t e , the s u l c u s l o n g i t u d i n a l a n d e x t e n d i n g the ful l l e n g t h , o r a l m o s t the fu l l l e n g t h , o f the 

g r a i n . S u l c u s m a y t a p e r t o w a r d s b o t h e n d s o r m a y b e n a r r o w e s t at the d i s t a l p o l e , w i d e n i n g t o w a r d s the 

e x t r e m i t i e s g i v i n g it a k e y h o l e s h a p e ; it m a y , o r m a y n o t . b e f l a n k e d b y r a i s ed s e x i n a l l i p s . 

D i s c u s s i o n : T h e t w o g e n e r a Cycadopiles a n d Monosulcites a r e g r o u p e d t o g e t h e r in this w o r k . A s 

d i a g n o s e d a b o v e , t he g e n u s a l s o i n c l u d e s , e i t h e r c o m p l e t e l y o r in pa r t , a n u m b e r o f o t h e r less w e l l d e f i n e d 

g e n e r a f o r m o n o s u l c a t e s p o r a e d i s p e r s a e . 

Cycadopiles nitidus (BALME) n . c o m b . 

P L 2G, fig. 12. 100, slide 1 ( 4 0 . 9 — 1 2 0 . 4 ) ; fig. 15. 1 8 1 6 . slide 4 (22 .4 — 1 1 1 . 4 ) , P . N . 1 4 1 7 6 ; fig. 16 . 1 0 0 , slide 4 ( 4 6 . 3 — 1 2 7 . 8 ) ; fig. 17; 

1 0 0 . slide 4 ( 4 2 . 8 — 1 I 1.3); fig. 18, 1 0 0 , slick 1 ( 3 5 . 3 — 1 2 3 . 1 ) 
1958 Entylissa nilidus BAJ.MT; p. 3 0 , pi. 6, fig. 6. figs. 7 8 — 8 0 . 
1 9 6 2 Monosulcites sp. K JANSOMUS; p. 7 9 , pi. 16, Figs. 2 8 — 3 0 . 

D e s c r i p t i o n : A m b f u s i f o r m , l o n g i t u d i n a l e n d s s o m e w h a t r o u n d e d ; e x i n e p r o b a b l y t w o - l a y e r e d ; 

dis tal f a c e t r a v e r s e d b y a l o n g i t u d i n a l s u l c u s f l a n k e d b y l i p s 2 . 0 — 3 . 0 / / w i d e , t h i n n i n g t o w a r d s the l o n g i 

t ud ina l e x t r e m i t i e s ; e x i n e s m o o t h ; c o l o u r y e l l o w ; s ize r a n g e 3 0 . 0 ( 3 9 . 0 ) 4 5 . 0 x 18 .0 ( 2 7 . 0 ) 3 9 . 0 / / . 

D i s c u s s i o n : S l i g h t l y l a r g e r , o n a v e r a g e , t h a n BALME'S s p e c i m e n s b u t o t h e r w i s e a p p e a r to b e i d e n t i 

ca l a n d the s ize d i f f e r e n c e is n o t s u f f i c i e n t t o w a r r e n t the e r e c t i o n o f a s e p a r a t e s p e c i e s . A v e r y l o n g - r a n g i n g 

spec i e s , at l eas t T r i a s s i c to C r e t a c e o u s . 

Cycadopiles cf , C typicus ( M A I . . ) n. c o m b . 

P I . 2 6 , fig. 18, 1 0 0 , slide 1 ( 3 5 . 3 — 1 2 3 . 1 ) ; fig. 2 5 , 4 2 3 1 , slide 1 ( 2 5 . 0 — 1 2 0 . 9 ) , P . N . 1 4 1 7 7 
1 9 4 9 Retectina glabra cf. typica MAI..; p. 117, pi. 4 4 , fig. 1 1 . 
1 9 5 3 Ginkgo typica (MAL.) BOLKH.; p. 6 2 . pi. 10, figs. 3 — 4 . 

D e s c r i p t i o n : A m b o v a l t o f u s i f o r m ; e n d s r o u n d e d o r a l m o s t s h a r p ; n e x i n e t h i n ; e x a c t th ickness 

i n d e t e r m i n a t e ; t i g h t l y a p p r e s s e d to s e x i n e ; s e x i n e a b o u t I.O7* th ick , s m o o t h t o s l i g h t l y r o u g h e n e d ; d i s t a l f ace 

t r a v e r s e d b y a n a r r o w , p a r a l l e l - s i d e d s l i t - l ike , l o n g i t u d i n a l su l cus e x t e n d i n g to t he i n n e r n e x i n a l m a r g i n ; 

su l cus f l a n k e d b y v e r y l o w , i n c o n s p i c u o u s , r a i s e d l i p s u p to 3 .0/* w i d e a n d n a r r o w i n g t o w a r d s the i r t ips ; 

c o l o u r y e l l o w ; s ize r a n g e 3 0 . 8 — 3 4 . 0 x 15.0—16".5/*. 

D i s c u s s i o n : S l i g h t l y s h o r t e r t han the R u s s i a n s p e c i e s , o t h e r w i s e a p p e a r s to b e i d e n t i c a l . 

Cycadopiles minimus (COOKS.) n . c o m b . 

P L 2 6 , figs. 2 1 — 2 2 , 2 2 5 8 . slide 2 ( 4 1 . 0 — 1 2 2 . 1 ) , P . N . 1 4 1 7 8 ; lig. 2 3 , 7 5 , slide 2 ( 4 4 . 9 — 1 1 8 . 6 ) ; 2 2 5 8 , slide 2 ( 3 6 . 6 — 1 2 4 . 0 ) ; fig. 2 6 , 75 , 

slide 3 ( 3 9 . 0 — 1 2 5 . 7 ) ; fig. 2 7 , 2 2 5 8 , slide 2 ( 4 1 . 1 — 1 2 3 . 1 ) ; fig, 2 8 , 4 2 4 , slide 2 ( 3 4 . 9 — 1 2 0 . 0 ) 

1947 Monosulcites minimus COOKSON; p. 135 , pl.^15, figs. 4 7 — 5 0 . 
1953 Ginkgo mn/cibilis? (NAUM.) BOT.K.; p. 6 3 , pi. 10, fig. 7. 

D e s c r i p t i o n : A m b o v a l w i t h a l m o s t s t r a igh t s i d e s ; f u s i f o r m in s i d e v i e w ; l o n g i t u d i n a l e n d s r o u n d 

e d ; e x i n e t w o - l a y e r e d ; n e x i n e less t han 0.25/< thick; s e x i n e a b o u t 0 .5 M th ick ; t r a n s p a r e n t a n d s m o o t h ; dis tal 

f a c e t r ave r sed b y a b r o a d l o n g i t u d i n a l su l cus w i t h p a r a l l e l s ides a n d r o u n d e d e n d s ; su l cus f l a n k e d b y l i p s 

2 . 0 — 3 . 0 / s w i d e a d j a c e n t t o t h e d is ta l p o l e a n d t h i n n i n g t o n o t h i n g a t t he l o n g i t u d i n a l e x t r e m i t i e s ; c o l o u r 

p a l e y e l l o w - b r o w n ; l e n g t h 28 .5 ( 2 9 . 5 ) 3 0 . 0 / / ; w i d t h a p p r o x . 1 4 . 0 / / ; th ickness 1 3 . 0 — 1 4 . 0 , / / . 

D i s c u s s i o n : D e t a i l e d e x a m i n a t i o n o f a l a r g e n u m b e r o f g r a i n s has l e d the a u t h o r to b e l i e v e that 

the d i f f e r e n c e in o u t l i n e b e t w e e n r o u n d e d a n d f u s i f o r m e l o n g a t e f o r m s o f m o r e o r less the s a m e s ize is a 

result o f o r i e n t a t i o n a n d is n o t a v a l i d bas i s f o r s p e c i f i c s e p a r a t i o n . 
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Cycadopites detenus (BALME) N. COMB. VAR. majus SUKH DEV 

PI. 24, fig. 17, 197S, slide 2 (38.6—118.2), P. N. 1417!! 
1959 Ginkgocycadophytus detains (BALME) var. majus SUKH DEV ; p. 52, pi. 7. fig. 61. 

D E S C R I P T I O N : SULCUS EXTENDING FULL LENGTH OF GRAIN; WIDEST AT ITS EXTREMITIES; MARGINS FREQUENTLY 

OVERLAP ADJACENT TO THE DISTAL POLE; OUTLINE OF GRAIN FUSIFORM; EXINE SINGLE-LAYERED; SMOOTH; ABOUT 1.2,/'THICK; 

COLOUR BROWN; SIZE RANGE 38 .3 X 44 .0 / / . 

D I S C U S S I O N : VERY RARE IN THE CANADIAN JURASSIC BUT INCLUDED FOR COMPARISON WITH SIMILAR GRAINS 

FROM JURASSIC STRATA IN OTHER LOCALITIES. DESPITE ITS GENERAL FORM THE SINGLE-LAYERED, RELATIVELY THIN EXINE 

SUGGESTS THAT ITS BOTANICAL AFFINITIES MAY NOT BE GYMNOSPERMOUS. 

Cycadopites jarisonii N. SP. 

PI. 26, fig. 10, 1816, slide 1 (18.5—123.3), P. N. 14180: fig. 15, ISKi, slide 4 (22.4—11 1.4) 
1953 Ginkgo parva BOIKII,; (in part) p. 63. pi. 10. figs. 5—6. 
1962 Monosulcites sp. K JANSONIUS; p. 79, pi. 16, figs. 28—30. 

D E S C R I P T I O N : FUSIFORM; EXINE ABOUT 1.5/t THICK; TWO-LAYERED; NEXINE SMOOTH; TIGHTLY APPRESSED TO 

SEXINE; SEXINE SMOOTH; DISTAL FACE TRAVERSED BY A PAIR OF LONGITUDINAL HPS EXTENDING THE FULL LENGTH OF THE 

GRAIN; LIPS DOUBLE CONVEX; FORMED BY AN EXINAL OUTFOLDING TOWARDS THE EQUATOR; LIPS 3.0 ( 4 . 6 ) 6.6// WIDE 

ADJACENT TO THE DISTAL POLE, THINNING TOWARDS THE LONGITUDINAL EXTREMITIES; LIPS ENCLOSE A LONGITUDINAL SULCUS 

CENTRED ON THE DISTAL POLE; SULCUS WIDEST AT ITS LONGITUDINAL EXTREMITIES, 4 .0 6 . 0 ) 10.0/ / , NARROWING TOWARDS 

THE DISTAL POLE, 2 .0 ( 3 . 3 ) 5 .0/ / ; COLOUR YELLOW TO YELLOW-BROWN; SIZE RANGE 3 3 . 0 ( 4 0 . 6 ) 5 4 . 0 X 2 3 . 0 ( 2 8 . 0 ) 36.0,H. 

H o l o t y p e : 3010, slide 2 (37.0—115,6). Illustrated in JANSONIUS, 1962, pi, 16, fig. 30. 

D I S C U S S I O N : THIS SPECIES INCLUDES THOSE FORMS DESCRIBED BY JANSONIUS ( 1 9 6 2 ) AS Monosulcites SP. K, 

IT ALSO INCLUDES THE LARGER SIZE RANGE OF FORMS INCLUDED BY BOLKHOVITINA IN Ginkgo parva ( 1 9 5 3 ) . 

Cycadopites parvus (BOLKH.) N. COMB. 

PI. 26, fig. 11,2132, slide 3 (44.0—117.9). P .N. 14181 
non 1947 Monosulcites minimus COOKSON; p. 135, pi, 15, figs. 57—50. 

1953 Ginkgo parva BOLK.; p. 63, pi. 10. figs. 5—6. 
1962 Monosulcites minimus COOKSON; in POCOCK, 1962, p, 77, pi. 13, fig. 206. 

D E S C R I P T I O N : FUSIFORM; EXINE TWO-LAYERED; NEXINE LESS THAN 0.25/ / THICK; SMOOTH; SEXINE LESS THAN 

1.0// THICK; SMOOTH; FINELY INFRAPUNCTATE, NEXINE AND SEXINE TIGHTLY APPRESSED; DISTAL FACE TRAVERSED BY A PAIR 

OF LIPS EXTENDING THE FULL LENGTH OF THE GRAIN; LIPS FORMED BY AN OUTFOLDING OF EXINE TOWARDS THE EQUATOR; 

LIPS DOUBLE CONVEX; 4 . 0 ( 4 . 7 ) 6.0// WIDE ADJACENT TO THE DISTAL POLE; LIPS ENCLOSE A DISTAL LONGITUDINAL SULCOID 

LEPTOMA: LEPTOMA WIDEST AT THE LONGITUDINAL EXTREMITIES (APPROX. 4 . 0 / / ) AND THINNING TOWARDS THE DISTAL POLE 

(APPROX. 1.0//) ; COLOUR YELLOW TO YELLOW-BROWN; SIZE RANGE 3 0 . 0 ( 3 2 . 0 ) 3 7 . 0 X 18.0 ( 1 9 . 8 ) 23 .0 / / . 

D I S C U S S I O N ; THE SIZE RANGE OF THIS SPECIES IS SOMEWHAT RESTRICTED TO REMOVE THE LARGER SPECIMENS 

WHICH APPEAR TO FORM A DEFINITE SIZE GROUP AND ARE TREATED AS A SEPARATE TAXON. 

Cycadopites SP. A 

PI. 26, fig. 19, S94C, slide E (30.3—117.7), P. N . 14182 

D E S C R I P T I O N : MONOSULCATE; OUTLINE OVAL; SULCUS ABOUT 5.0// WIDE, PARALLEL-SIDED AND EXTENDING THE 

FULL LENGTH OF THE GRAIN; ENDS ROUNDED; PROMINENT SEXINAL LIPS DEVELOPED 3 . 0 — 4 . 0 / / EQUATORIALLY FROM THE 

EDGES OF THE SULCUS AND MORE OR LESS PARALLEL TO THEM: HPS 4 , 0 — 5 . 0 , « WIDE AND OUTWARDLY DIRECTED, CONVEX 

TOWARDS THE EQUATOR, EXTENDING OVER THREE-QUARTERS THE LENGTH OF THE GRAIN; NEXINE THIN, EXACT THICKNESS IN

DETERMINATE; SEXINE ABOUT 1.0// THICK; SCABRATE; COLOUR YELLOW; SIZE RANGE 4 0 . 0 — 4 7 . 0 / / X 2 5 . 3 — 2 7 . 5 / / , 
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Cycadopiles sp. B 

PI. 26. fig. 20, 404, slide 2 (47.3—121.6) 

D e s c r i p t i o n : Grain ovoid, smoothly rounded; distal face traversed by a wide longitudinal sulcus, 
wider at its extremities than at the pole; ends smoothly rounded; no lips to sulcus; nexine thin, exact thick
ness indeterminate, smooth, tightly appressed to sexine; sexine about 1.5/* thick, extremely regularly granu
lose; granules smooth, rounded, about 0.5/* in diameter and spaced about 1.5// apart; sexine otherwise 
smooth; colour pale yellow; size range 30.8-—19.8/*. 

D i s c u s s i o n : Very rare species that may, or may not, have Cycadalean affinities. It may possibly 
be a planktonic organism similar to Rugidinium undulatum n. sp. 

(?) Cycadopiles sp. C 

PI. 26, fig. 3-S, 424, slide 1 (26.9—125.5), P. N . 14184 

D e s c r i p t i o n : Monosulcate; sulcus extending full length of grain, narrower at distal pole than at 
the longitudinal extremities; flanked by planoconvex lips, covx towards the distal pole; 4.0—5.5/* wide and 
47.0—50.0/v long; amb oval, grain flattened ovoids; exine single-layered; smooth; transparent; colour pale 
yellow; size range 66.0—75.0// x 38.5—42.0M. 

D i s c u s s i o n : A very rare species that may belong to Cycadopiles or may be the central body of a 
species of Membranipollenites. 

G e n u s Eucommiidites (EKDTMAN) HUGHES 

1948 Tricolpites (Eucommiidites) troedssonii ERDTMAN; p. 267, type species. 
1957 Trifossopollenites (in part) ROUSE; p. 372, 
1958 Eucommiidites (ERDTMAN) COUPER; p. 160-
1961 Ecommiidites (EKDTMAN) HUGHES; p. 293. 
1964 Eucommiidipollenites LEVET—CARETTE; p. 120. 

D i a g n o s i s : Pollen grains with one well developed, distally placed sulcus and two well marked 
proximal furrows parallel to the longer axis. Grains are elongated-elliptical in equatorial outline, not symm 
metrical about their axes, the surface carrying the sulcus being more flattened. 

Eucommiidites troedssonii ERDTMAN 

PL 26. fig. 33, 400, slide I (42.7—113.6); fig. 34, 404, slide 4 (36.3 — 121.8); pi. 25. figs. 1—2. 2119, slide 2 (29.5—121.4), P. N . 14185 

1948 7 ricolpites (Eucommiidites) troedssonii EBDT.MAN; p. 267. 

D e s c r i p t i o n : Sub-spherical to ovoid (amb sub-circular to oval); exine two-layered; nexine less 
than 0,5M thick; smooth; sexine about 1.0/* thick; smooth; amorphous to faintly infrapunctate; tightly ap-
pressed to nexine; distal face traversed by a longitudinal ends rounded; on the proximal surface two crescen-
tic tenuitates flank the sulcus and parallel the equator: tenuitates variable in width, averaging 2.0/*; may join 
around the longitudinal ends of the grain to form a single, cmtinuous 'ring furrow'; colour pale yellow; size 
range 28.0 (32.0) 35.0 x 24.0 (28.0) 30.0/*. 

D i s c u s s i o n : There has been considerable discussion and some controversy regarding the affinities of 
Eucommiidites. The possibility of angiosperm affinity suggested by ERDTMAN (1948) and ROUSE (1957 and 
1959) has been convicmgly refuted by COUPER (1958) and HUGHES (1962). The presence of proximal 
tenuitates and 'ring furrow' has been discussed in some detail and the feature has been compared, not very 
convincingly, with the 'rimula' of Classopollis. The presence of a distal sulcoid aperture together with 
flanking proximal tenuitates, or a ring furrow, is not unique. All species of Ovalipollis possess proximal 
lateral tenuitates. Many grains of pollen of the recent species Dioon edule LINDL. are strikingly similar 
to Eucommiidites, possessing both a distal keyhole-shaped sulcus and a distal 'ring furrow'. 



G e n u s Chasmatosporites (NILSSON 1 9 5 8 ) POCOCK & JANSONIUS 

T y p e s p e c i e s : Chasmatosporites major NILSSON 1958, p. 54, pi. 3, fig. 10—15 (holotype fig. 12). 

D i a g n o s i s : M o n o s u l c a t e p o l l e n s u b - s p h e r i c a l o r o v o i d ; a m b s m o o t h , s u b - c i r c u l a r to o v a l ; i n c o m 

p r e s s e d state l e n t i c u l a r , s o m e t i m e s c o n c a v o - c o n v e x w i t h the d i s t a l ( ? ) s i d e f l a t t e n e d o r s l i g h t l y c o n c a v e . 

E x i n e r e l a t i v e l y th ick, d i s t i n c t l y t w o - l a y e r e d ; s e x i n e th ick, i n t e r n a l l y w i t h a p r o n o u n c e d c o l u m e l l a r l a y e r ; 

c o l u m e l l a e a r r a n g e d in s h o r t m u r i , l e a v i n g b e t w e e n t h e m s h o r t s i n u o u s c a n a l i tha t f o r m a n in te rna l 

m o r e o r less v e r m i c u l a t e p a t t e r n s i m i l a r t o tha t in Classopollis, o r a n i r r e g u l a r i n f r a r e t i c u l u m ; the s e x i n e 

is a p p r e s s e d t o the n e x i n e w h i c h is t h i n n e r b u t d i s t i n c t u n d e r n e a t h t he c o l u m e l l a r l a y e r . T h e e x i n a l pa t 

te rn is c o a r s e o n o n e s i d e ( p r o x i m a l ? ) ; the o t h e r s i d e s h o w s a u s u a l l y i n d i s t i n c t l y d e l i n e a t e d c i r c u l a r to 

o v a l a r e a o f a p p r o x . ih—s/i o f the tota l d i a m e t e r in w h i c h the e x i n e is n o t i c e a b l y t h i n n e r a n d s m o o t h , w i t h 

a m u c h f i n e r pa t t e rn , p o s s i b l y r e p r e s e n t i n g a l e p t o m a o r s u l c o i d a r e a ; a d i s t i n c t p o r e o r s u l c u s n o t d e v e l o p e d . 

Chasmalosporites canadensis n . s p . 

PI. 26, fig. 35, 5055 (2514b), slide 1 (26.0—119.1) Holotype, P. N. 14186; fig, 36, 394, slide A (37.2—112,8) 

D e s c r i p t i o n : A m b c i r c u l a r ; l e n t i c u l a r in s i d e v i e w ; e x i n e t w o - l a y e r e d ; n e x i n e a b o u t 1.0/* thick; 

i n f r a p u n c t a t e ; s u r f a c e s m o o t h t o s c a b r a t e ; d is ta l f a c e t r a v e r s e d b y a r a t h e r i n d i s t i n c t p a r a l l e l - s i d e d s u l c u s ; 

su lcus 5.5fi w i d e , e x t e n d i n g a b o u t t w o - t h i r d s d i a m e t e r o f t he g r a i n ; e n d s b l u n t l y r o u n d e d ; n o l ips d e v e l o p 

e d ; c o l o u r y e l l o w - b r o w n ; e q u a t o r i a l d i a m e t e r 45 -0 ( 5 0 . 0 ) 65.0,M; l e n g t h o f su l cus a p p r o x . 3 9 . 0 / / . 

D i s c u s s i o n : A t y p i c a l c y c a d a l e a n g r a i n . 

Chasmalosporites stelckii n . sp . 

PI. 26, fig. 37, 2132, slide I (27.4—118.3) Holotype, P. N . 14187 

D e s c r i p t i o n : A m b b r o a d l y o v a l ; e x i n e t w o - l a y e r e d ; n e x i n e v e r y t h i n ( e x a c t th ickness i n d e t e r m i n 

a t e ) ; t i g h t l y a p p r e s s e d to s e x i n e ; s e x i n e 1.0/* th ick ; s c a b r a t e ; d i s t a l f a c e t r a v e r s e d b y t w o m o r e o r less p a r a l 

lel e x i n a l f o l d s e n c l o s i n g a r a the r p o o r l y d e f i n e d l e p t o m a ; f o l d s f o r m t w o l i p s d i r e c t e d t o w a r d s t he dis tal 

p o l e ; l i p s a b o u t 2,0/* w i d e a d j a c e n t to t he d i s t a l p o l e , e n d i n g 2 . 0 — 3 . 0 / / f r o m the e q u a t o r i a l m a r g i n o f the 

g r a i n ; l e p t o m a a v e r a g e s 4.0/* i n w i d t h a n d m e r g e s w i t h the d is ta l e x i n e at its e x t r e m i t i e s ; c o l o u r p a l e y e l 

l o w ; size r a n g e 3 7 , 2 x 2 9 . 4 / / ( a v e r a g e ) . 

D i s c u s s i o n : V e r y r a r e b u t o f in te res t b e c a u s e o f t h e i r a l m o s t c e r t a i n a f f i n i t y w i t h the c y c a d s . 

T h e y a r e m o r p h o l o g i c a l l y v e r y c l o s e t o p o l l e n o f the r e c e n t Ence.phalartos altensleinii LEHMAN. 

G e n u s Ginkgoretectina MAIJOWKINA 

1953 Ginkgoretectina punctata MAL.; p. 136, pi. 1, fig. 20, type species. 
1963 Ginkgoretectinapollcnites DANZL—CORSIN & LAVEINE; p. 109. 

D i a g n o s i s : M o n o s u l c a t e p o l l e n g r a i n s , o v a l t o f u s i f o r m in o u t l i n e . S u l c u s m a y b e w e l l d e v e l o p e d , 

e x t e n d i n g a l m o s t t he ful l l e n g t h o f t he g r a i n , t a p e r i n g t o w a r d s t he e n d s o r k e y h o l e - s h a p e d , o r m a y c o m p r i s e 

an e l o n g a t e , l o n g i t u d i n a l l e p t o m a f l a n k e d b y a p a i r o f s e x i n a l l i p s o f v a r y i n g l e n g t h . E x i n e t w o - l a y e r e d , 

i n f r a p u n c t a t e o r i n f r a r e t i c u l a t e . 

D i s c u s s i o n : D i f f e r s f r o m Cycadopites i n i n c l u d i n g o n l y s p e c i e s w i t h i n f r a p u n c t a t e t o i n f r a r e t i c u 

late e x i n e s . 

Ginkgoretectina ferrei n . sp . 

PI. 26, figs. 40—41, 2250, slide 1 (37.2—124.4) Holotype, P. N . 14188 

D e s c r i p t i o n : O o v o i d ; e x i n e t w o - l a y e r e d ; n e x i n e v e r y t h i n ; s m o o t h ; s e x i n e less t han 0.5/* thick; 

re t i cu la te ; b r o c h i a b o u t 1.0/* in d i a m e t e r ; d i s t a l f a c e t r a v e r s e d b y a p a i r o f l o n g i t u d i n a l l ips e x t e n d i n g the 

full l e n g t h o f t he g r a i n ; l i p s a b o u t 2 . 0 / / w i d e a d j a c e n t t o the d i s t a l p o l e , t h i n n i n g t o w a r d s t h e i r t ips ; Hps 
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formed by an cxinal outfolding towards the equator; lips probably enclose a longitudinal sulcoid leptoma, 
bat this is obscure on the grains examined; colourless; size range 19.8 x 15.4ft. 

D i s c u s s i o n ; Probably of cycad affinity. 
Named for Professor F. Y V E T T E D E F H K R E , Faculte de Sciences, Toulouse, France. 

Ginkgoretectina couperii ( P O C O C K ) n. comb. 

P I . 2(5, fig. 3 9 , 1 8 ] (5, slide 9 ( 4 0 . 1 1 — 1 2 1 . 8 ) , P . N . 1 4 1 8 9 

J 9 6 2 Clavatipttilemtes roiiperii POCOCK; p. 74, pi. 1 2 , figs. 1 9 0 — 1 9 ? , pi. 13 , fig. J93 

D e s c r i p t i o n : Monosulcate; sulcus extending almost the full length of the grain; elongate oval; 
flanked by crescentic Hps 3 . 0 — 3 . 5 / / wide adjacent to the distal pole; convex towards the equator; amb 
smoothly oval; nexine about 0.2.5," thick; sexine 0.5/* thick; infrapunctate; surface of grain smooth; colour 
pale yellow: size range 2 9 . 0 ( 3 2 . 0 ) 36.0/* x 2 4 . 0 ( 2 6 . 0 ) 2 7 . 0 / / ; thickness approx. 18.0/*. 

D i s c u s s i o n : Detailed examination of further specimens and the availability of comparative ma
terial has indicated that the above species has gymnospermous, and not angiospermous, affinities. It does 
not appear to be closely related to C O U P E R ' S species Clavatipollenites hughcsii. 

G e n u s Bcnnettiteaepollenites ( T H I E R G . ex P O T O W C ) emend. 

194'J Brnnetliteav-jmilemles lucijer THIERG. ; p. 10 , pi. 3, fig. 5, lypt species. 
1958 BctmeUiteaepolleniles THIEKG. ex P O T . ; p. 8 6 . pi. 10 , figs. I l l—116, diagnosis and assignment of iype species. 

D i a g n o s i s : Monosulcate pollen grains. Shape flattened ovoid. Exine two-layered. Nexine relati
vely thin, smooth. Sexine infrapunctate. Distal face traversed by two pairs of longitudinal lips, the inner 
pair flanking a sulcoid leptoma. Inner pair of lips formed by sexinal infolding towards the equator, flank
ed by a further pair of lips folded away from the equator. 

D i s c u s s i o n : Abundant well preserved specimens from the Canadian Middle Jurassic indicate that 
Benneititeaepollenit.es possesses four sexinal folds and not three as stated by P O T O N I E . These are analogous 
with the inner and outer pairs of distal lips seen on some saccate grains. The apparent presence of only 
three lips on some grains is the result of flattening by forces acting at an angle to the polar axis. 

The date of validity of this genus is 1 9 5 8 since T H I E R G A R T published no generic diagnosis and assigned 
no type species. 

BennetUteaepollenites canadensis n. sp. 

P I . 2 3 , figs. 3 — 4 , 2 1 3 2 . slide 1 2 ( 3 2 . 1 — 1 2 6 . 5 ) Holotype, P . N . 1 4 1 9 0 

D e s c r i p t i o n : Flattened ovoid; longitudinal ends blunt; sides rounded; exine two-layered: nexine 
thin (exact thickness indeterminate); smooth; sexine about 1.0// thick; infrapunctate; externally smooth; 
tightly appressed to nexine; distal face traversed by two pairs of lips; inner lips formed by an exinal out-
folding in the direction of the equator; lips about 2.0/< wide and more or less parallel-sided, extending to 
within 2 . 0 — 5 . 0 / / of the longitudinal extremities of the grain; inner lips enclose a more or less keyhole-shap
ed sulcoid leptoma which includes, centred on the distal pole, an oval apertuer 3.0 x 1.5// in size (see dia
gram); outer Hps formed by outfoldings of exine in the direction of the distal pole; plano-convex in shape 
(convex towards the equator); extending the full length of the grain; lips each 3.0/'. wide at their widest part; 
outer lips enclose a more or less rectangular area of the distal face extending its full length and 10.0/* 
wide; flanking the outer lips are two crescentic equatorial extensions, each about 1.5/* wide which appear 
to consist of sexinal inflations and possibly represent rudimentary sacci; grain size 33 .0 x 29.0/* thickness 
7.0/* (compressed). 

D i s c u s s i o n : A rare species of BennetUteaepollenites of special interest in possessing small equa
torial inflations which appear to be rudimentary sacci. The two sets of distal lips, the keyhole-shaped sul
coid tenuitates and the infrapunctate sexine suggest a gymnosperm affinity for the grains. The very dis
tinctive morphology cannot be matched with the pollen of any recent or known fossil plant species. 

http://titeaepollenit.es


s u l c o i d l e p t o m a Fig. 57 

Bennetliteaepollenites lucifer T H I E R G . 

PI. 23, figs. 5—6, 2132, slide 19 (35.9—1211.9), P. N . 14191; fig. 7, 2132, slide 12 (33.5—125.3); figs. 8—9, 2132,slide 19(35.5—124.1); 
fig. 10, 2132, slide 19 (29.9—122,3); fig. 11, 2132, slide 12 (40.6—125.9) 

1949 Hennettiteae-pallenites lucifer THIERG.; p. 10, pi. 3, fig. 5. 

D e s c r i p t i o n : Shape flattened ovoid; exine two-layered; nexine less than 0.25// thick; smooth; 
sexine less than 0.5/* thick; infrapunctate; externally smooth; tightly appressed to nexine; proximal face 
smooth; distal face traversed by two pairs of longitudinal lips; inner pair of lips 1.0-—2.5// wide adjacent 
to the distal pole and ending 1.0—3.0// from the longitudinal extremities; this pair of lips is formed by an 
exinal outfolding towards the equator and encloses a somewhat thinned area of exine 2.5—0.0// wide which 
forms a longitudinal sulcoid leptoma; leptoma may be either parallel-sided or may be wider adjacent to the 
distal pole; second pair of lips situated equatorially and somewhat proximally of the first pair; crescentic in 
shape; their edges are more or less parallel to the edges of the grain; 2.5—4.0// wide at their mid-points; 
ending about 6.0/< from the longitudinal extremities; outer lips formed by an exinal outfolding away from 
the equator; on a few grains the tips of adjacent folds, one from each pair, may fuse producing what ap
pear to be subsidiary tenuitates flanking the leptoma; size range 25.0 (28.2) 32.0 x 38.0 (40.2) 43.0,//. 

D i s c u s s i o n : Although B. lucifer T H I E R G . was described as possessing three parallel folds, there can 
be little doubt from the photograph of the holotype that four folds are actually present and that the Cana
dian grains belong to this species. The infrapunctate exine structure and the presence of a longitudinal sul
coid leptoma with two sets of flanking lips is strongly suggestive of gymnospermous affinity. 

Bennettiteaepollenites shaunavonensis n. sp. 

PI. 23, fig. 12, 1967, slide 9 (36.4—121.9) Holotype, P. N, 14192 

D e s c r i p t i o n : Shape flattened ovoid, relatively wide with flattened longitudinal ends; distal face 
traversed by somewhat keyhole-shaped sulcus extending almost full length of the grain; flanked by low, 
smooth, parallel-sided lips about 1.5// wide extending almost the full length of the sulcus but not joining 
around the longitudinal ends; exine two-layered; nex ne thin, smooth, sexine about 1.0// thick; infrareticulate; 
externally smooth to scabrate; two additional lips developed parallel to the sulcus and flanking it about 
10.0// on either side; outer Hps each about 22.0// long and 3.5// wide at their mid-points; smoothly curved 
and arising from a straight base; outer lips formed as a sexinal outfolding away from the equator; colour 
pale yellow; size range 30.0 (32.0) 30,0/* x 20.0 (23.1) 25.0/y. 

D i s c u s s i o n : This species is similar to B, canadensis in shape, differing from it in having a larger 
sulcus and in lacking rudimentary sacci. It differs from B. lucifer in its smaller size and in possessing 
flattened longitudinal ends. 

Palacontograpliica Bd. 130. Abt. B 15 
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L i s t a n d l o c a t i o n o f s a m p l e s 

Sample Depth Formation Floral Zone Sample Depth Formation Floral Zone 
No. or Stage No . or Stage 

Royalite DeWinton # 2 13—24—21—1W5M 397 4713—14 Upper Shaunavon J2* 

1—18 7670 Dalhousie Sand U. Barremian 398 4721—22 Upper Shaunavon J2 9 

1—19 7673 Dalhousic Sand U. Barremian 399 4728—34 Lower Shaunavon J2 ! 

1—20 7680 K ootenay- Formation Ncocomian to 400 4750—60 Lower Shaunavon J2 2 

1—21 7683 Koo tcnay- Form at ion Neocomian to JSa 402 4807 Lower Shaunavon 

1—22 7686 Kootenay-Formation Neocomian to J3 3 403 4813—18 Lower Shaunavon J2 2 

1—23 7689 Kootenay-Formation Neocomian to J3-1 404 4820 Lower Shaunavon J2 a 

1—24 7692 Kootenay-Formation Neocomian to J3 3 405 4821 Lower Shaunavon J2 2 

1—25 7695 Fernie Formation J 2 - J 3 406 4826—27 Lower Shaunavon J2* 

1—26 7699 Fernie Formation J 2 - J 3 407 485S—63 Gravelbourg Formation J 2 > - J P 

1—27 7702 Fernie Formation J 2 - J 3 408 4867—69 Gravelbourg Formation J 2 ' - J P 

1—28 7705 Fernie Formation J2—J3 409 4881 Gravelbourg Formation J 2 ' - J l 3 

1—29 7708 Fernie Formation J 2 - J 3 410 4907—08 Watrous Formation J l ? 

1—30 7711 Fernie Formation J 2 - J 3 411 4915 Watrous Formation J l ! 

1—31 7714 Fernie Formation J 2 - J 3 412 4910 Watrous Formation J l ? 

1—32 7717 Fernie Formation J 2 - J 3 Tidewater Davidson Crown # 1 13—4—27—2SW2M 

Imperial Grassy Lake # 3 2—35—10—13W4M 423 2427—30 Lower Gravelbourg Jl* 

75 3041 Sawtooth Formation J2 2 424 2437—40 Lower Gravelbourg J l a 

74 3038 Sawtooth Formation J2* 425 2457—59 Watrous .11! 

74 3038 Sawtooth Formation J2* 
426 2504—06 Watrous Formation J l ? 

Royalite DeWinton #1 . 14—16—21 — 1 W 5 M 428 2558 Watrous Formation J l ! 

87 8310 Fernie Formation J2 2 429 2563 Watrous Formation J l f 

100 8265—75 Fernie Formation J3 a 430 2563 Watrous Formation J l ? 

104 8222—27 Fernie Formation J3 3 431 2639—40 Watrous Formation J l ? 

108 8206 Fernie Formation J3* 432 2650—60 Watrous Formation J l ? 

Imperial Tidewater CarlyJc #1 16—23—7—3W2M Imperial Calvan Doig River 27—21 —S8—17W6M 

230 3031 Upper Vanguard J3* 652 3548—50 Fernie Formation J3 
232 3155 Middle Vanguard J3 S 654 3560—62 Fernie Formation J3 
237 3189 Lower Vanguard J3' 656 3625—30 Nordegg Formation J l 3 

238 3227 Lower Vanguard J3 1 

Imperial Clainnont #1 16—25—72—5W6M 
Imperial Tidewater Wapella 4—3 4—3—15-- 1 W 2 M 

849 5587—95 Nik an ass in J3* 
299 2144 Basal Cretaceous CrF 850 5617—30 Fernie Formation 
301 2198 Lower Vanguard J3 L 

854 5689—99 Wanham Rand J2 2 

302 2202 Lower Vanguard IS' 355 5707—14 Fernie Formation J2= 
303 2206 Lower Vanguard J3 1 

857 5731—41 Fernie Formation J2 
304 2210 Lower Vanguard J3 1 

858 5761—71 Fernie Formation J2 
305 2216 Lower Vanguard JS l 

859 5781 Fernie Formation J2 
307 2227 Lower Vanguard J3 1 

860 5S19—20 Fernie Formation J2 
308 2233 Lower Vanguard J* 861 5839—45 Nordegg Formation J l 3 

309 2247 Lower Vanguard J3 1 

863 5875—84 Nordegg Formation JI 
310 2330 Upper Shaunavon J2 2 

Nordegg Formation 

311 2333—42 Upper Shaunavon J2 2 

Imperial Belloy #12— .14 12—14—78—1W6M 
312 2348—49 Upper Shaunavon J2 2 

887 3240 Fernie Formation J3= 
313 2351 Upper Shaunavon J2 S 

887 J3= 

315 2364 Upper Shaunavon J2= Imperial Birtle 1—2i ?—17—26W1M 
316 2388 Upper Shaunavon J2 S 

317 2381 Upper Shaunavon J2 ' 1807 1299—1304Upper Vanguard J3 a 

31S 2395—m Upper Shaunavon .72" 1808 1304—09 Upper Vanguard J3 a 

31S Upper Shaunavon .72" 
1809 1309—14 Upper Vanguard J3 3 

Tidewater Eastend Crown #1 15—11—6—20W3M 1810 1393—98 Middle Vanguard J3 2 

392 4678—SI Upper Shaunavon J2 S 1811 1398—1403 Lower Vanguard J3' 

393 4680—84 Upper Shaunavon J2 S 

394 468S Upper Shaunavon J2 ' Imperial Foxwarren 16—32—19—27W1M 

395 4691 Upper Shaunavon J2= 1812 1458—63 J3 1 

396 4693—99 Upper Shaunavon J2 2 1815 1477—82 J2 2 



Sample Depth Formation Floral Zone 
No. or Stage 

Imperial Tidewater Carlyle 10—23—7—3W2M 

1816 3032—34 Upper Vanguard J3 a 

Imperial Tidewater Broadview 14—17—15—4W2M 

1321 2455—60 Lower Vanguard JS 1 

1822 2466—68 Lower Vanguard JS 1 

1823 2481—86 Lower Vanguard J3 1 

1824 2489—94 Lower Vanguard J3 1 

182$ 2494—99 Lower Vanguard JS1 

1826 2499—2504 Lower Vanguard J3 1 

Imperial Warmiey 14—24—10—6W2M 

1R28 3625—25 Upper Shaunavon J2 S 

1829 3623—33 Upper Shaunavon J 2 ! 

Imp. E.T.A.C. North Portal 12—29— 1—5W2M 

1838 4475—77 Jl" 

Tidewater Imperial Hillesden Crown # 1 5—30—15—5W2M 

1839 3388—93 J l» 
1840 3393—98 J l» 
1841 4316—21 J l» 

Imperial Cowessess 4—13—18—6W2M 

1845 2172—73 Lower Vanguard JS 1 

Imperial Royalite H. B. Auburton I—2—5—1W2M 

1846 3323—24 
1847 3356—59 

Tidewater Imperial Climax 6—10—3—18W3M 

1849 4490—95 Lower Gravelbourg J l 3 

1850 4521—26 Lower Gravelbourg Jl" 

Imperial Tidewater Driscoll Lake 6—34—7—I3W3M 

1851 4230—35 Upper Vanguard J3 3 

1852 4249—54 Upper Vanguard 
1853 4254—59 Upper Vanguard 
1854 4264—69 Upper Vanguard 
1855 4536—41 Upper Shaunavon J2* 
1S56 4576—SO Upper Shaunavon 

Imperial Tidewater Admiral 4—1—9— 16W3M 

1857 4000—05 Upper Vanguard J3 ' 
1858 4243—71 Middle Vanguard JS* 
1860 4277—82 Middle Vanguard J3» 

Imp. et al Val Marie 16—23—4—ISW3M 

1863 4044—48 Upper Shaunavon J2 Z 

1864 4062—67 Upper Shaunavon J2 S 

1865 4091—95 

Calvan Imperial Cdn. Dev. Jackpot Lake 11—23—8—26W3M 

1866 4820—22 Shaunavon Formation J2 a 

Imperial Dahinda 10—23—10—23W2M 

1S67 4226—30 Lower Gravelbourg J! 8 

1S68 4242—47 Lower Gravelbourg J 1 J 

1869 4262—66 Upper Wattdus Jl* 
1870 4282—87 Upper Watrous J l ' 
1871 4307—12 Upper Watrous J l 3 

Sample Depth Formation Floral Zone 
No . or Stage 

Imperial Tidewater Avonhurst 1—29—19—16W2M 

1872 2608—13 Upper Shaunavon J2^ 

Norcanols Radville 16—36—5—19W2M 

1874 3917—22 Middle Vanguard J32 

1875 4505—10 Lower Gravelbourg jV 
Imperial Cynthia South 13—5—51 — 11W5M 

194S 7450—60 Barren 
1949 7480—90 Lower Fernie J2* 
1950 7670—80 Barren 

Tidewater North Wapella 14—22—15—1W2M 

1956 2120—25 Lower Vanguard JS' 
1957 2140—45 Lower Vanguard J 3 ' 
1958 2160—63 Lower Vanguard J3 1 

1959 2180—85 Lower Vanguard JS 1 

I960 2197—2202 Lower Vanguard J3 ' 
1961 2225—30 Lower Vanguard JS' 
1962 2230—S6 Lower Vanguard J3 1 

1963 2250—55 Lower Vanguard JS 1 

1964 2359—64 Lower Shaunavon J2 3 

1965 2364—69 Lower Shaunavon J2 2 

1966 2,174—79 Lower Shaunavon J2 2 

1967 2414—19 Lower Shaunavon J2 ! 

1968 2424—29 Gravelbourg Formation J2» . 
1969 2444—49 Watrous Formation J3 ' 

Tidewater Rush Lake 13—5—18—10W3M 

1970 3410—15 Lower Vanguard J3 ' 
1971 3430—35 Lower Vanguard JS 1 

1972 3440—45 Lower Vanguard J3> 
1973 3460—64 Lower Vanguard JS 1 

1974 3480—85 Lower Vanguard J3» 
1975 3500—05 Lower Vanguard J3 ' 
1976 3530—35 Lower Vanguard J3 ' 
1977 3555—60 Lower Vanguard J3> 

Tidewater Eastend Crown #1 15—11—6—20W3M 

197H 4640—45 Lower Vanguard J3> 
1979 4693—98 Lower Vanguard JS' 
1980 4670—84 Lower Vanguard JS' 
1981 4710—15 Upper Shaunavon J2* 
1982 4820—25 Lower Shaunavon J2* 
1983 4858—63 Upper Gravelbourg P 1 

1984 4905—10 Lower Gravelbourg J l s 

Calvan Cdn. Dev. Imperial Jackpot Lake 11—23—8-- 2 6 V 

2115 4990—95 Upper Gravelbourg J* 

Tidewater Southey 4 _ 2 9 — 2 2 — 1 8 W 2 M 

2116 2162—67 Lower Cretaceous Crl* 
2117 2225—30 Upper Gravelbourg J2 1 

2118 2240—45 Upper Gravelbourg J2' 
2119 2270—79 Lower Gravelbourg J ? 1 

2120 2310—15 Upper Gravelbourg J l ' 

Imperial Tidewater Avonhurst 1—29—19—16W2M 

2121 2525—30 Lower Vanguard J3 ' 
2122 2558—62 Lower Vanguard JS' 



Sample Depth Formaliou 
No. 

2I22A 2615--20 Upper Shaunavon 
2123 2 6 3 5 --40 Upper Shaunavon 
2124 2 6 5 5 --60 Lower Shaunavon 
2125 2 6 8 3 --88 Lower Shaunavon 
2126 2 7 4 5 --48 Upper Gravelbourg 

Oilman Lindley 1 4 - 2 6 W 2 M 

2127 2995—3000Lower Vanguard 
•2128 3030—3035 Upper Shaunavon 
2129 3043—48 

Tidewater Ituma 6—11—25— 12W2M 

2130 2120—25 Unuer Gravelbourg 
2131 2131—40 Upper Gravelbourg 
2132 2175—79 Upper Gravelbourg 

Tidewater Bender 13—11 —12—5W2M 

2133 3197—3202 Lower Vanguard 
2134 3385—90 Upper Shaunavon 
2135 3420—25 Upper Shaunavon 

Tidewater Arbury 13—15—25— 1SW2M 

2138 1980—85 Upptr Gravelbourg 
2139 2060—65 Lower Gravelbourg 

Imperial Royalite H. B. Northgate 4—36-

2140 3990—95 Lower Vanguard 

Floral Zone 
or Stage 

J2 ' 
J2 2 

J2 2 

J2* 
J 2 ' 

J3' 
}V 

J2 a 

J2 1 

J2 ' 
J2 l 

Sample 
No . 

Depth Formation 

J3 1 

J2 2 

J2* 

J2 2 

-1—2W2M 

J3' 

Sohio Baysel Montague Lake 11 —19—5—28W2M 

2141 4899—4904Lower Vanguard J3 1 

2142 5275—80 Lower Gravelbourg J l a 

Shell Old Wives 16—36—5—19W2M 
2143 4190—95 Upper Shaunavon 
Imperial Royalite Auburton 1—2—5—1W2M 
2146 3510—15 Upper Gravelbourg 

Imperial Tidewater Broadview 14—17—15—3W2M 

2147 2665—70 Upper Gravelbourg 

J 2= 

J2' 

[ 

J2' 

Imperial Manor 4—8—7—1W2M 
2208 3876 Watrous 
2211 3881 Watrous 

Withehorse Cayuga 14—31—3—30W1M 
2214 3447 Watrous 

2217 3457 Watrous 

Precision Queen City 6—31—6—1W2M 

2222 3924 Watrous 

Socony St. Antoine 5—11—6—32W1M 
2224 3560 

2226 3576 

Imperial Seymour 

222N 3553 
2230 3668 

Watrous 
Watrous 

-19—3—31W1M 
Watrous 
Watrous 

J l ? 

J l ? 

J l j 

Tidev 

2240 
2241 
2242 
2243 
2244 
2245 

•alcr Shaunavon 
4391 —96 
4435—40 
4615—20 
4805—10 
4915—20 
4665—70 

B — 4 — 8 — I 8 W 3 M 
Upper Vanguard 
Middle Vanguard 
Lower Vanguard 
Upper Gravelbourg 
Lower Gravelbourg 
Upper Shaunavon 

Floral Zone 
or Stage 

13° 
J3* 
J3 1 

J2' 
I I s 

j T 

Amurex Albercan McCloud 15—12—10—27W3M 

2247 3725—30 Lower Vanguard 
2248 3742—47 Lower Vanguard 
2249 3810—15 Lower Vanguard 
2250 3810—15 Lower Vanguard 

Coop Cypress Hills #1 14—2—3—25W3M 

2252 4835—40 Lower Vanguard 

Tidewater Success 14—30—12—9W3M 

2254 3195—99 Lower Vanguard 
2255 3340—45 Lower Vanguard 

Tidewater Vanguard 14—30—17—9W3M 

2257 3715—20 Lower Vanguard 

Tidewater South Shacfcleton 1—5—19W3M 

2258 3010—15 Lower Vanguard 
2259 3040—45 Lower Vanguard 

Socony Midway # 1 14—6—15—19W3M 

2263 3465—70 Lower Vanguard 
2264 3490—95 Lower Vanguard 

Tidewater Rush Lake 3—36—19—11W3M 

2266 3410—15 Lower Vanguard 

J3' 
J3 1 

JS* 
JS 1 

J3' 

JS 1 

J3 1 

.13' 

J3' 
J8 1 

J3 1 

J3 1 

J S 1 

Tidewater Johnstone Lake #1 9—20—12—2W3M 

2270 3870—75 Lower Vanguard J3 1 

Texaco Battle Creek 14—11— 5—29W3M 

2272 4365—70 Lower Vanguard J3' 

Mount Minnes 54° '9 'N 120°0S'W 
For details of sampling see Ziegler & Pocotk 1960 
Dome Superlest et al Bain 12—9—3—4W4M 

2417 3732—37 Swift Formation 
2418 3747—52 Swift Formation 
2419 3777—80 Rierdon Formation 
2420 3797—98 Sawtooth Formation 

Imperial Warmley 14—24—10—6W2M 

2428 3745—50 Lower Shaunavon 

Imperial Tidewater Oakshela 13—25—16—6W2M 

2429 2384—87 Shaunavon 

Tidewater Southey 4—29—22—18W2M 

2430 2207—12 Barren 

J 3 2 " 3 

J 32-3 

J3 1 

J2= 

J2 2 

J2* 

Williamson Nottingham 6—17—4—32W1M 

2235 3763 Watrous 

Amurex Canso. Coutts # 1 10—33—15—27W3M 

2435 3266—70 Lower Vanguard J3 1 
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Sample 
No . 

Depth Formation Floral Zone 
or Stage 

Anglo Ainer. Grid Oil Crane Lake 13—28—12—23W3M 

2436 5528—30 Lower Shaunavon J2 2 

Imperial et al Val Marie 16—23—4—13W3M 

Sample 
No . 

Depth Formation 

6992—93 Sawtooth Formation 
6995—7006 Sawtooth Formation 3732 

International Yarho # 1 7 

Floral Zone 
or Stage 

J2 2 

J2 2 

1—24—20—33W1M 

2437 3870—75 Lower Vanguard J3 1 4102 1255—1300Basal Cretaceous CrP Lower Vanguard J3 1 

1326—33 Lower Vanguard J3 1 

Imperial Grassy Lake # 2 16—6—10—I3W4M 1366—71 Barren J3 1 

2638 3000—05 Rierdon Formation J3 l 1400—11 Upper Gravelbourg J2 1 

2639 3060—65 Sawtooth Formation J2= 1411 — 16 Upper Gravelbourg J2 1 

2640 3065—70 Sawtooth Formation J2 2 1416—29 Upper Gravelbourg J2 1 

2641 3075—79 Sawtooth Formation J2 a 1417—22 
1427—32 

Upper Gravelbourg 
Upper Gravelbourg 

J2' 
J2 1 

Imperial Purple Springs 13—11—10—15W4M 1439—50 Upper Gravelbourg J2 l 

2642 3090—95 P-ierdon J3 l 1450—53 Upper Watrous J ' 3 

2643 3110—15 Rierdon J3 1 

Upper Watrous 
J3 1 

Imperial Findlater (Potash) 16—10—21—25W2M 
Socony Granum #1 1—25—11—26W4M 5055 2238 Basal Cretaceous CrI 1 

2644 6550—55 Rierdon J3» 2245 Basal Cretaceous Crl a 

2645 6565—67 Rierdon J3 1 2253 Basal Cretaceous Crl a 

2646 6547—49 Rierdon JS 1 2254 Basal Cretaceous Crl 3 

2647 6559—63 Sawtooth. 2506 Basal Cretaceous Cxi* 
2648 65S0—83 Sawtooth 2511 Upper Gravelbourg J2 1 

Imperial Scope 13— 24—12—15W4M 

J3» 

2514 
2520 

Upper Gravelbourg 
Upper Gravelbourg 

J*1 

J2 1 

2649 3180—85 Rierdon J3» 2540 Upper Gravelbourg J2 1 

Barnsdall Wilson # 14—16—17—25W4M Imperial Paddle River 5—17—56—8W5M 
2650 6065—70 Sawtooth J2 2 

5144 Fernie Formation J3' 
2651 6100—04 Sawtooth J2 ! 

2652 6140—45 Sawtooth J2 2 Amurex. Canso. No . 1-- 4 4—36—11—26W5M 
2653 6166—70 Sawtooth J2 S 2433 3610—15 Upper Shaunavon J2* 

Royalite DeWmton #21 14—16—21 — 1 W 5 M 
2434 3625—30 Upper Shaunavon j 2 s 

2654 8270—75 Fernie Formation J3 a Imperial Belloy # 1 15—34—77—1W6M 
2655 8280—85 Fernie Formation J3 a 3527 3370 Fernie Formation 
2656 8290—93 Fernie Formation I3 2 3527 3377 Fernie Formation 

6937—40 Rierdon Formation .13' 
Isolated spot samples 6944—45 Rierdon Formation J3 1 Isolated spot samples 

6949—50 Rierdon Formation J3» 140°00'—65°00' 
6954—55 UACTIKM Formation J3* Jurassic V 
6955—60 Rierdon Formation J3 1 137*W—66°0O' 
6964—65 Sawtooth Formation J2 2 Middle Jurassic 
6969—70 Sawtooth Formation .12' 135°00'—65°50' 
6973—74 Sawtooth Formation J2* Middle Jurassic J2* 
6978—82 Sawtooth Formation J 2* 135°50'—65°30' 
6989—90 Sawtooth Formation J2* Jurassic y 



Chart 1. Jurassic Ranges of Terrestrial species in Canada. 

J l ? JL 8 J2 ' J2= J3 1 J3= J3 ' 

Callialasporites dampieri (BALME) SUKH DEV. X X X X X X 
C. trilobatus (BALME) SUKH DEV X X X X X X 
Classopollis classoides PFLUG X X X X X X X 
Latensina mesoxoica n. sp. X 

Obtusisporis canadensis n. sp. X X X X X X 
Botryococcus luteus TEAVERSE X X X 
Cedripiles minor n. sp. X 

Ceratosporites jurassicus n. sp. X 

C. rotundiformis (KARA-MURZA) n. comb. X X X 
C. varispinosus a. sp. X 

Classopollis itunensis POCOCK X X X X X 

Concavissimisporites subgranulosus (COUPER) n. comb. X 

C. trichopunctatus (THIERG.) n. comb. X 

Cycadopites typicus (MAL.) n. comb. X X 
Deltoidospora australis (COUPEE) n. comb. var. rimalis 

BALME X 

0 . gradatus (MAL.) n. comb. X X X X X 

D. lineatus (BOLKH.) n. comb. X X 

D. minor (COUPER) n. comb. X X X X 

Dictyotriletes crateris (BALME) n. comb. X X X X 

Exesipollenites scabratus (COUPER) n. comb. X X X X X X 

E. tumulus BALME X X X X 

Gleidieniidites delicatus (BOLKH.) n. comb. X X 

Inaperturopollenites turbatus BALME X X 

Lycopodiumsporites pseudoannotinus NILSSON X X X X 

Murospora bicollateralis (ROG.) n. comb. X X 
Ai. jurassica n. sp. X 

M. minor n. sp. X 

Obtusisporis sp. C X 

Ovalipollis minor n. sp. X X 

Perotriletes variabilis (MAL.) n. comb. X 

Todisporites rotundiformis (MAL.) n. comb. X X 

Verrucosisporites densus (BOLKH.) n. comb. X X 

Vitreisporites pallidus (REISS.) NILSSON X X X X X 

V. shouldicei n. sp. X 

Acantbotrileles midwayensis n. sp. X X X 

Benrtettiteaepollenites canadensis n. sp. X 

B. lucifer THIERG. X 

Calamospora mesozoica COUPER X 

Callialasporites crenulatus n. sp. X X 

Cerebropollenites carlylensis n. sp. X X X X 

C. findlaterensis n. sp. X 

C. mesozoicus (COUPER) NILSSON X X 

C. macroverrucatus (THIERG.) n. comb. X 

Classopollis findlaterensis n. sp. X X 

C. minor POCOCK & JANSOVIUS X 

Chasmatosporites stelckii a. sp. X X 

Chordasporites pseudostriatus (KAPYTOVA) n. comb. X 

Concavissimisporites detcourtii n. sp. X 

C. southeyensis n. sp. X 

Concentrisporites pseudosulcatus (BRICKE, DANZ£-CORKIN & 
LAVEINE) n. comb. X 

C. sulcalus (ROG.) n. comb. X X 
Converrucosispor'des hughesii n. sp. X 
Corrugatisporites amplectiformis (KAKA-MURZA) n. comb. X X 
C. anagrammensis (KARA-MURZA) n. comb. X X 

C. curvus (BOLKH.) n. comb. X 

Cycadopites parvus (BOLKH.) n. comb. X 

Deltoidospora barrissii (COUPER) n. comb. X 
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J l 1 

Dictyotriletes arkellii n. sp. 
Distalanulisporites incertas (BOLKH.) n. comb. 
D. spurius (BOLKH.) n. comb. 
Eucommiidites troedssonii ERDTMAN 
Exesipollenites laevigatus n. sp. 

E. Saccatus n. sp. 
Gleicheniidites nilssonii a. sp. 
Harrisispora equiexinus (COUPER) n. comb. 
Jnaperturopollenites dettmatmii n. sp. 
Lueckisporites crickmayi n. sp. 
Lycopodiacidites haculalus POCOCK 

L. irregularis a. sp. 
Lycopodiumsporites dejerseyi n. sp. 
L, microreticulatus a. sp. 
L. subrotundus (KARA-MURZA) 
Manumia verrucala n. sp. 
Maltkesisporites lumulosus DOKING 
Vbtus'isporis laevigata n. sp. 
Osmundacidiles cf. 0. senectus BALME 
Ovalipollis bitorosa (REISS.) n. comb. 
0. canadensis n. sp. 
O. enigmatica (COUPER) n. comb. 
0. findlaterensis n. sp. 
0. limbata n. sp. 
Paleoconiferus a saccatus BOLKH. 
Paleoconiferus minor n. sp. 
Piceites latens BOLKH. 
P. pseudorotundiformis (MAL.) n. comb. 
P. loianrowii n. sp. 
Pityosporites cf. P. dividuus (BOLKH.) n. comb. 
P. divulgalus (BOLKH.) n. comb. 
P. similis BAI.MF 
Platysaccus hpsinensis (MAL.) n. comb. 
Podocarpidiles convolutus n. sp. 
Podocarpidites florinii n. sp. 
P. multicinus (BOLKH.) n. comb. 
Protocomieras bolchovitinae n. sp. 
P. jlavus BOLKH. 
P. funarius (BOLKH.) BOLKH. 
P. gaussenianus n. sp. 
P. microsaccus (COUPLR) n. comb. 
Protopicea exilioides (BOLKH.) n. comb. 
P. samoilovickiana (ROVN.) n. comb. 
Pseudotaalchia landesit n. sp. 
P. ovaiis n. sp. 
Podocarpidites convolutus n. sp. 
Triangulopsis discoidalis D o RING 
T. sp. A. 
Tigrisporites c f . ' / . halliensis KLAUS 
Trilobosporites jumssicus n. sp. 
Verrucosisporites slaplinii n. sp. 
Vitreisporites itunensis n. sp. 
V. jausonii a. sp. 
V. jurassicus a. sp. 
Waickites minor n. sp. 

Baculatisporites truncatus (COOKSON) BALME 
Chasmatosporites canadensis n. sp. 
Chasmatosporites steltkii n. sp. 
Cycadopiles nitidus (BALME) n. comb. 
Deltmanniles ornatus 

JA1 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

J2 ' 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 
X 
X 

J3 1 

X 

J3" JS 3 

X 

X X X 
X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X X 

X 

X 



JL? JI» J2> J2* J8' JS 2 JS' 

Endosporites jurassicus N. SP. 
Obtusisporis juncta (KARA-MURZA) N. COMB. 
Podocarpidites langii N. SP. 
P. rousei N. SP. 
P. unicus (BOLKH.) a. comb. 
Triangulopsis minor N. SP. 
Verrucosiiporites eastendensis N. SP. 
Bellisporites patlescens (BOLKH.) N. COMB. 
Bennettiteaepollenites shaunavonensis N. SP. 
Callialasporites infrapunctatus (LANTZ.) N. COMB. 
C. minor N. SP. 
C. verrucosus N. SP. 
Ceratosporites dcllmanii N. SP. 
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C. minor a. SP. 
Cycadopites CF. C. deterius (BALME) N. COMB. VAR. majus 

SL'KH DEV. 
Deltoidospora perpusillus (BOLKH.) N. COMB. 
D. lur gidirimosus (BOLKH.) n, COMB. 
Dislalanulisporites sdiuhii N. SP. 
Duplicispnriles SP. A. 
Ginkgorectina jerrei a. SP. 
Gleidieniidites granulalus GRIC, 
G . umbonatus (BOI.KTI.) N. COMB. 
Granutatisporites jurassicus (BOLKH.) N. COMB. 
Harrisispora subsimplex (BOLKH.) N. COMB. 
Lycopodiacidites spinatus N. SP, 

Manumia irregularis N. SP. 
Obtusisporis concavus a. SP. 
O. convcxm n. SP. 
0. corniculata (BOLXH.) N. COMB. 
O. reticulata N. SP. 
Osmundacidites wellmanii COUPER 
Pilosisporites brevipapillosus COUPER 
Podocarpidites isapelloensis n. SP. 
Reticulatisporit.es utriger (BOLKH.) N. COMB. 
Slaplinisporites jurassicus N. SP. 
Undulatisporites pflugii N. SP. 
Verrucosisporites minora, SP. 
V. variabilis N. SP. 
Anapiculutisporites cooksonii N. SP. 
Reticulalisporites jurassicus N. SP. 
Acantkotrileles subgranulatus (COUPER) N. COMB. 
Corrugalisporites wallii N. SP. 
Couper is ponies jurassicus N. SP. 
Ginkgorelect'ma couperii (Pocock) n. comb. 
Murospora mesozoica POCOCK 
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densus, Verrucosisporites, P. 4 6 , PI . 9 , FIG. 2 
deterius var. majus, Cycadopites, P, 1 0 9 , PI. 2 4 , FIG. 17 
Deltmanites, P . 4 9 — 5 0 
Dettmanites omatus, P . 4 9 — 5 0 , PI. 8, FIG. 15 
(/(Itmannii, Cernlosporites. p. 5 0 . PI. 8, FIGS. 1 3 — 1 4 
Dictyotrileles, P . 5 1 — 5 2 
Dictyolriletes arkelli, P . 5 2 , PI. 9, FIG. I 6 A 
Dittyotriletes crateris. P. 5 1 — 5 2 , PI. 9 , FIGS. 3-—4 
discoidalis, Triangulopsis, p. 74, PI. 14, 

LIGS. 1, 2 , 3 , 4 , 5 , 6 , 7, k 8 

Distalanuhsporiles, P, 5 7 — 5 9 

Distalanulisporites genuiuus, P . 5 9 , PI, 10 , FIGS, 1 6 — 1 7 
Distalanulisporites nicerlus, P. 5 8 , PI. 10 , FIGS. 7 — 8 
Distalanulisporites schuhii, P. 5 7 , PI. 10 , FIGS. 5 — 6 
Distalanulisporites spurms, P. 5 8 , PI . 10, FIGS. 1 0 — 1 1 
Distalanulisporites verrucosus, P. 5 9 , PI. 2 5 , FIGS. 4 & 7 
dividus, Pityosporites CF. F'.. P. 8 2 , PI. 1 6 , FIG. 3 
dhnlgatus, Pityosporites, P. 8 2 — 8 3 . PI . 1 7 , FIG. 1 0 , 

PI. 19 . FIGS. 1 5 — 1 6 , PI. 18 . FIG. 1 0 

Diiplicisporites. P. 6 1 
CF. Dnplicisporites SP. A . P. 6 1 . PI. 11, FIGS. 1 5 — 1 6 

castendensis, Ve-rrmosispmties, P . 4 5 , PI. 8, FIG. 2 2 
F.ndosporites, P. 6 7 — 6 8 
F.ndosporites jurassicus, P. 6 8 , PI, 2 4 . FIG. 2 
euignatka, Ovalipollis, P. 9 5 — 9 6 , PI. 2 0 . LIGS. 8 — 9 , FIG. 10 
cquiexina. Harrisispora. P . 3 8 — 3 9 , PI. 6 , FIG. 21 
F.ucommiidites, P . 1 1 0 
Euriimmiidites truedssnnii, P. 1 1 0 , PI, 2 6 , FIGS. 3 3 & 3 4 
Exesipollenites, P . 9 9 — 1 0 2 
Exesipollenites SP. A , P. 102 PI . 2 2 , FIGS. 2 1 — 2 2 

Exesipollenites laevigatus, P. 1 0 1 , PI. 2 2 , FIGS. 4, 5, 6, 1 7 
Exesipollenites saccatus, P . 1 0 2 , PI . 2 2 , FIG. 1 6 
Exesipollenites scabratus, p. 101 — 1 0 2 . PI. 2 2 . FIGS. 11 — 12, 

14, 1 5 A — D 

Exesipollenites tumulus, P. 9 9 — 1 0 1 , PI. 2 3 , FIGS. 1, 5, 2 , 3, & 8 

jerniensis, Converucosisporites, p. 4 8 , PI. 12 , FIG. 1 
jerniensis, Foveolatisporites, p. 5 5 — 5 6 , PI. 9 . FIG. 2 3 
ferret, Ginkgoreteitina, P. 111 — 112 , PI. 2 6 , FIGS. 4 0 — 4 1 
findlaterensis, Cerebropollenites, P . 9 9 , PI . 2 1 , FIG. 7 
findlaterensis, Classopollis, P . 1 0 5 — 1 0 6 , PI. 2 3 , 

FIGS. 11 & 13 , 1 8 — 2 0 

findlaterensis, Ovalipollis, P . 9 6 — 9 7 , PI. 2 0 , FIGS. 1 4 & 1 5 
flavus, Protoconiferus, P, 7 9 — 8 0 , PI. 16, FIG. 7 
florinii, Podocarpidites, p. 9 0 , PI . 18, FIG. 2 3 
Foveolatisporites, P. 5 5 — 5 6 

Foveolatisporites ferniensis, P. 5 5 — 5 6 , PI. 9 , FIG. 2 3 
funarius, Proloionifems, P. 8 0 , PI. 19 , FIGS. 1—5 

gaussenianus, Protoconiferus, P, 78, PI, 15 , FIG. 7 
genuinus, Distalanulisporites, P . 5 9 , PI. 10 . FIGS. 1 6 — 1 7 
Ginkgoretectina, P. ILL — 1 1 2 
Ginkgoretectina couperii, p. 112 , PI. 2 6 , FIG. 3 9 
Ginkgoretectina ferrei, P. 111 — 1 1 2 , PI. 2 6 , FIGS. 4 0 — 4 1 
Gleidicniidites, P. 3 1 — 3 4 
Gleidicniidites SP. A , P. 3 3 , PI, 5 , FIG. 1 0 
Gleidieniidites SP. B , P. 3 3 , PI. 5, FIG. I I 
Gleiclie?iiidites SP. C , P. 3 3 . PI. 5 . FIG. 9 
Gleicheniidites SP. D , P. 3 4 , PI. 5, FIGS. 2 4 — 2 5 



Gleicheniidiles delicatus, P. 32, PI. 5, FIG. 13 
Gleicheniiditcs granulalus, P. 31, PI. 5, FIG. 6 
Gleicheniiditcs nihsonii, P. 32, PI. 6, FIG. 22 
Gleicheniiditcs rousei, P. 32, PI. 5, FIG. 12 
Gleidieniidites umbonalus, P. 31, PI. 5, FIG. 5 
gradata, Deltoidospora, P. 28, PI. 5, FIG. 2 
Granulatisporiles, P. 42—43 

Granulatisporiles jurassicus. P. 42—43, PI. 7, FIG. 16 
granulatus, Gleicheniiditcs, P. 31, PI. 5, FIG. 6 

halliensis, 7igrisporites CF. 'I., P. 56—57, PI. 10, FIGS. 1—3 
harrisii, Deltoidospora, P. 29. PI. 5, FIG. 16 
llarrisiipora, P. 38—39 
Harrisispora exquiexina, P. 38—39, PI, 6, FIG. 21 
Harrisispora CF. H, mollis, P. 38, PI. 6, FIG. 15 
Harrisispora subsimplex, P. 39, PI. 6, FIG. 20 
bughesii, Converrucosisporites, P. 48, PI. 8, FIG. 27 
hiaperturopolleniles, P. 75 

hiaperturopollenites CF. / . australis, P. 75, PI, 14, FIG. 9 
tnaperturopollenites turbatus, P. 75, PI. 13, FIG. 15 
incerlus, Distalanulisporites, P. 58, PI. 10, FIGS. 7—8 
injrapunctatus, Callialasporites, P. 67, PI. 13, FIG. 9 
irregularis, Lycopodiacidiles, P. 62, PI. 12, FIG. 8 
itunensis, Classopollis, P. 104—105, PI, 23, FIGS. 21, 23, 15, 16 
itunensis, Vitreisporites, P. 86, PI. 18, FIGS. 14, 12, & 24 
jansonii, Cycadopiles, P. 109, PI. 26, FIGS. 10 FT 15 
jansonii, Vitreisporites, P. 85—86. PI. 17, FIG. II 
juncta, Oblusisporis, P. 35—36, PI. 5, FIG. 29 
jurassii.a, Murospora, p. 38, PI. 24, FIG. 5 
jurassicus, Ceratosporites, P. 50, PI. 8, FIG. 16 
juitissicus, Couperisporiles, P. 63, PI. 12, FIG. 15 
jurassicus, Endosporites, P. 68, PI. 24, FIG. 2 
jurassicus, Granulatisporites, P. 42—43, PI. 7, FIG. 16 
jurassicus, Reticulatisporites, P. 54. PI. 9, FIG. 8 
jurassicus, Staplinisporites, P. 56, PI. 10, FIG, 4 
jurassicus, T rilobosporites, P, 55, PI. 9. FIGS. 20—21 
jurassicus, Vitreisporites, P. 86, PI. 18, FIG. 8, PI. 24, FIG. 9 

laevigata, Oblusisporis, P. 36—37, PI. 9, FIG. 1 
laevigatus, Exesipollenites, P. 101, PI. 22, FIGS. 4, 5, 6, 17 
landesii, Pseudowalchia, P. 84, PI. 18, FIGS. 2 & 5 
Icmgii, Podocarpidites, P. 89, PI. 19, FIGS. 8 & 12 
latens, Piceites. P. 81, PI. I", FIG. 1 
Lalensina, p. 107 

Lalensina mesozoica, p. 107. PI. 19, FIGS. 17—18 
limbata, Ovalipollis, P. 96, PI. 20, FIGS. 12 k 13 
linealn. Deltoidospora, P. 29, PI. 6, FIG. 18 
lopsiensis, Platysaccus, P. 85, PI. 18. FIG. 6 
lucijer, Bennettiteaepollenites, P. 113. PI. 25, FIGS. 5—6, 

7, 8—9. 10. 11, k 12 
J.uechisporites, P. 93 
Lue<kisporites cricktnayi, p. 93, PI. 17, FIGS. 9, 12, 16 
Lycopodiacidiles, P. 61—63 
Lycopodiacidiles baculatus, P. 62—63, PI. 12, FIG. II 
I.ycopodiacidites irregularis, P. 62. PI. 12, FIG. 8 
Lyiopodiaciclites spinatus. P. 62, PI. 12, FIGS. 5—7 
Lycopodiumsjiorites, p. 52—54 
Lycopodiumsporites dejerseyi, P. 53—54. PI. 12. FIGS. 2—4 
Lycopocliumsporites mieroreticulatus, P. 52—53. PI. 9, FIG. 17 
Lycopodiumsporites pseudoannotinus, P. 52, PI. 9, FIGS. 10—12 
I.ycopodiumsporites subrotundus, P, 53, PI. 9, FIG. 18 

macroverrucosus, Ceiebropollenites, P. 99, PI. 21, FIGS. 3—6 
Manumiu, P. 39—40 
Manumia vetrucala, P. 40, PI. 7, FIGS. 1—2 
manumii, Vei rucosispoiiles, P. 45—46, PI. 8, FIG. 29 
Malthesisporites, P. 48—49 
Matthesisporites tumulosus, P. 48—49, PI. 8, FIGS. 18 & 24 
mesozoica, Calamospora, p. 30, PI. 5, FIG. 8 
mesozoica, Lalensina, P. 107, PI. 19, FIGS. 17—18 
mesozoica, Murospora, p. 37, PI. 6, FIGS. 12—13 
mcsozoicus, Cerebropollenites. p. 98, PI. 21, FIGS. 9, 12, 

11, 15, 16, & 17 

mieroreticulatus, Lycopodiumsporites, P. 52—53, PI. 9, FIG. 17 
microsaccus, Protoconijerus, P. 79, PI. 16, FIG. 5 
midivaycnsis, Acanthotriletes, P. 42, PI. 7, FIG. 15 
minimus, Cycadopiles, P . 108, PI. 26, FIGS. 21—22, 23, 26, 27, 28 
minor, Callialasporites, P. 65, PI. 12, FIGS. 12—14 
minor, Cedripites, p. 92. PI. 24, FIG. 16 
minor, Chomotriletes, P. 61, PI. 11. FIG. 14 
minor, Classopollis, P. 105, PI. 24, FIGS. 17. 21 & 22 
minor, Converrucosisporites, p. 47, PI. 8, FIGS. 4—5 
minor, Deltoidospora, p. 28. PI. 5, TIG. 3 
minor, Murospora, P. 37, PI. 7, FIG. 17 
minor, Ovalipollis, p. 97, PI. 21, FIGS. 1—2 
minor, Protoconiferus, p. 80, PI. 24, FIG. 13 
minor, Triangulopsis, P. 74, PI. 24, TIG. 15 
minor, Verrucosisporites, P. 44—45, PI. 7, FIG. 11 
minor, Walcliiles, P. 94. PI. 19. FIGS. 19—20, PI. 25, FIG. 10 
mollis. Harrisispora CF. H., P. 38, PI. 6, FIG. 15 
multicinus, Podocarpidites, p. 91. PI. 20, FIGS. 1—3 
Murospora, p. 37—38 
Muiospora bicollateralis, P. 37—38, PI. 10, FIG. 18 
Murospora jurassica. p. 38, PI. 24, FIG, 5 
Murospora mesozoica, P. 37, PI. 6. FIGS. 12—13 
Murospora minor, P. 37, PI. 7, FIG. 17 

nigraeformis, Pityo sporites, P. S3, PI. 21, FIG. 18 
nihsonii, Gleicheniiditcs, P. 32, PI. 6. FIG. 22 
nitidus, Cycadopiles, p. 108, PI. 26, FIGS. 12, 15, 16, 18 

Oblusisporis, P. 35—37 
Oblusisporis canadensis, P. 35, PI. 5, FIGS. 22—23 
Oblusisporis concavus, P. 35, PI. 5, FIGS. 20—21 
Oblusisporis convexus, P. 36, PI. 5, FIGS. 30—32 
Oblusisporis comiger, P. 36, PI. 5, LIGS. 27—28 
Oblusisporis juncta, P. 35—36, PI. 5, FIG. 29 
Oblusisporis laevigata, P. 36-—37, PI. 9, FIG. 1 
Oblusisporis reticulata, P. 36, PI. 6, FIG. II 
ornatus, Detlmanites, P. 49—50, PI. 8, FIG. 15 
Osmundacidites, P. 46—47 

Osmundacidites CF. 0. seueclus. P. 46, PI, 8, FIG. 2 
Osmundacidites •wellmanii, p. 47, PI. 8, FIG. 3 
Ovalipollis. P. 94—97 
Ovalipollis bitorosa, P. 94—95, PI. 20, FIG. 4 8: 5 
Ovalipollis canadensis, p. 95, PI. 20, FIGS. 6 & 7 
Ovalij/ollis enigmatica, P. 95—96, PI. 20, FIGS. 8—9, FIG. 10 
Ovalipollis jindlaterensis, p. 96—97, PI, 20, FIGS. 14 & 15 
Ovalipollis limbata, P. 96. PI. 20, FIGS. 12 & 13 
Ovalipollis minor, p. 97, PI. 21, FIGS. 1—2 
ovalis, Pseudowalchia, p. 84. PI. 18, FIG. 1 

pallescens, Bellispoiites, P. 43, PI. 7, FIGS. 18—20 



Imllitliis, Vitreisporites, p. 87, pi- 18. 
figs. 16, 17, 18, 19, 20, 22, & 25 

parvus, Cycadopiles, p. 109, pi. 26, tig. 11 
Perotnletci, p. 68—69 
Peiotnlctes variabilis, p. 68—69, pi. 6, figs. 14 k 19 
ptrpusilla, Deltoidospora. p. 28, pi. 5. fig. 1 
pflugii, I -ndulalisporites, p. 40. pi. 7, fig. 6 
Piceites, p. 80—82 
Pkeiles latens, p. 81, pi. 17, fig. 1 
Piceites pseudorotundijormis, p- 81—82, pi. 17. fig. 4 
Piceites lownrowii, p. 81, pi. 16, fig. 10 
Pilosisp'iriies, p. 49 
Pilositporites brevipapillosus, p. 49, pi. S, figs. 8—9 
Pilyosporitet, p. 82—83 
Pityosporitcs cf. P. dividus, p. S2, pi. 16, fig. 3 
I'ilyosporites divulgatus, p. 82—83, pi. 17, fig. 10, pi. 19. 

figs, 15—16, pi. 18, fig. 10 
Pityosporites nigraejormis, p. 83, pi. 21, fig. 18 
Pityosporites similis, p. 83. pi. 17, figs. 13—15 
Platysaccus, [). 84—85 
I'lulysaccus lopsiensis, p. 85, pi. IK- fig. 6 
Pcdacnrpidites, p. SS—91 

Podocarpidites aritiius, p. 91, pi. 24, figs. 17 k 14 
Podocarpidites convolutus, p. 90—91, pi. 19, figs. 21—22 
Podocarpidites florinii, p. 90, pi. 18, fig. 23 
Podocarpidites langii, p. 89. pi. 19. figs. 8 & 12 
Podocarpidites mullicinus, p. 91. pi. 20, figs. 1—3 
Fvdorarjtiditvs <ausei, p, SS—89, pi. 19, figs. 6—7. figs. 10—11 
Podocarpidites unicus, p. 90, pi. 19, figs. 13—14. pi. 24, fig. 17 
Podocarpidites wapellensis, p. 89—90, pi . 19, fig. 9 
Proloconijerus, p. 78—SO 

Piotoitiuiferus bolc/iovitinae, p. 78—79, pi. 16, fig. 4 
Proloconife'us flavus, p. 79—80, pi. 16, fig. 7 
Protoconijeius junarius, p. 80. pi. 1 9 , figs. 1-—5 
Protorrmiftitts gaussenianus, p. 78, pi. 15, fig. 7 
Piatocotiijerus microsacciis. p. 79, pi. 16, fig. 5 
Protoionilerus minor, p. 80, pi. 24, fig. 13 

pseudoawotinus, Lycopodiumsporites, p. 52, pi. 9, figs. 10—12 
pseudorotundijormis, Piieites, p- 81—82, pi. 17, fig. 4 
pseudostritilus, Chordasporites, p. 92—93, pi. 16, fig. H 
pseudosuUatus, Concentrisporites, p. 106—107, pi. 26, figs. 5, 

6, 1. S, £ 9 
I'nudfivialchta, p. 83—84 
PSEUI/'iwalihia landesii, p. 84. pi. 1 8, figs. 2 & 5 
Pseudnxcaldiia ovalis, p. 84. pi. 18, fig. 1 

reticulata, Oblusisporis, p. 36, pi. 6, fig. 11 
Reticulata parties, p. 54 
lieliculalispoiiles jurassicus, p. 54, pi. 9, fig. 8 
Rcticulatispoiites ulriger, p. 54, pi. 11, figs. 18—19 
rotundilorm'n, Ceratosporites, p. 50—51, pi. 8, fig. 21 
rotund!Iormis, Todisporites, p. 30, pi. 5, fig. 15 
rousei, Convolutriletes, p. 55, pi. 9, fig. 22 
rousei, Gleicheniiditcs, p. 32, pi. 5, fig. 12 
rousei, Podocarpidites, p. 88—39, pi. 19, figs. 6—7, lO—U 

saccalus, Exesipollenites, p. 102, pi. 22. fig. 16 
scabratus. Rxesipollenilcs. p. 101 — 102, pi. 22, fig. 11 — 12, 

14, 15A—D 
sdiuhii, Distalanulisporites, p, 57, pi. 10, figs. 5—6 
seneclus, Osmundacidites cf. 0. , p. 46, pi. 8, fig. 2 
sfiackleti'Tiensis, Todisporites, p. 31, pi. 5, fig. 14 

skaunavoneusis, Bennettiteaepollenites, p . 113, pi . 23, fig. 12 
shaunavouensis, Vitreisporites, p. 86—87, pi. 18, fig. 15 
shouldicei, Vitreisporites, p. 87, pi. 18, fig. 21 
similis, Pityospariles, p. H3, pi. 17, figs. 13—15 
soittheyensis, Concavissiinispariles, p. 41, pi. 7, fig. 10 
spinatus, Lycopodiacidiles, p. 62, pi. 12, figs. 5—7 
Spore species A, p. 69, pi, 10, fig. 18 
spurius, Distalanulisporites, p. 58, pi, 10. figs. 10—11 
slaplinii, Verrucosisporites, p. 45, pi. 8, fig. 17 
Staplinisporites, p. 56 

Staplinisporites jurassicus, p. 56, pi. 10, fig. 4 
slelckii, Chasmatosporites, p. 11, pi. 26, Fig. 37 
Stereisporites, p. 34—35 
Slereisporiles antiquasporites, p. 34—35, pf. 6, fig. I 
Slereisporites, clavus, p, 34, pi. 6, fig. 2 
subgranulosus, Concavissimisporites, p. 41, pi. 7. fig, 24 
subrotundus, Lycopodiurrtsparites, p. 53, pi. 9, fig. 18 
subsimplex, Harrisispora, p. 39, pi. 6, fig. 20 
sulcatus. Comerdrisporiles, p. 106, pi. 26, figs. 1 & 3, 2, 4 

Tigrisporites, p. 56—57 
'i igrisporites cf, ' / . halleinis, p. 56—57, pi. 10, figs. 1—3 
Todisporites, p. 30—31 
'Todisporites rotundijormis, p. 30, pi. 5, fig. 15 
Todisporites shackletonensis, p. 31, pi. 5, fig. 14 
townrowii, Piceites, p. 81, pi. 16, fig. 10 
'Triangulopsis, p. 73—75 
Triangulojisis, sp. A, p. 7 4 — 7 5 , pi. 14, fig. 12 
'Triangulopsis discoidalis, p. 74, pi. 14, figs. 1, 2, 3, 4, 5, 6, 7. & 8 
Triangulopsis minor, p, 74, pi. 24, fig. 15 
trichopunctalus, Concavissimisporites, p. 41—42, pi. 24, fig. 3 
trilobatus, Callialasporites, p. 67, pi. 13, fig. 11 
Trilobosporites, p. 54—55 
'/rilobosporites jurassicus, p. 55, pi. 9, figs. 20—21 
troedssouii, Eucommiidites, p. 110, pi. 26, figs. 33—34 
truncalus, Baculatisporit.es, p. 44 , pi. 7, figs. 21—23 
tumalosus, Matthesisporites, p. 48—49, pi. 8, figs. 18 k 24 
tumulus, Exesipollenites, p. 99—101, pi. 23, figs, 1, 5, 2, 3, & 8 
turbatus, Inaperturopollenites, p. 75, pi. 13, fig. 15 
tin gidoi imosa, Deltoidospora, p. 29, pi. 5, fig. 7 
typiius, Cycadopiles cf. C , p. 108, pi. 26, figs. 18 k 25 

umbonatus, Gleidieniidites, p. 31, pi. 5, fig. 5 
Undulatisporites, p. 40 
Undulatisporites pflugii, p. 40, pi. 7, fig. 6 
unicus, Podocarpidites, p, 90, pi. 19, figs. 13—14, pi. 24, fig. 17 
utriculosus, Converrucosisporites, p. 47—48, pi. 8, figs, 10—11 
ulriger, Reticulatisporites, p. 54, pi. 11, figs, 18—19 

vanguardensis, Couperisporites, p. 63—64, pi. 12, fig, 16 
variabilis, Apiculatisporis, p. 44, pi. 7, fig. 25 
variabilis, Perotriletes, p. 68—69, pi. 6, figs. 14 & 19 
variabilis, Verrucosisporites, p. 46, pi. 12, figs. 19—20 
varispinosus, Ceratosporites, p. 51, pi. 8, fig. 26 
verrucata, Manumia, p. 40, pi. 7, figs. 3—5 
Verrucosisporites, p. 44—46 
Verrucosisporites carlylensis, p. 45, pi. 8, fig. 1 
Verrucosisporites densus, p. 46, pi. 9, tig. 2 
Verrucosisporites eastendensis, p. 45, pi. 8, fig. 22 
Verrucosisporites manumii, p. 45—46, pi. 8, fig. 29 
Verrucosisporites minor, p. 44—45, pi. 7, fig. II 
Verrucosisporites slaplinii, p. 45. pi. 8, fig. 17 
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Verrucosisporites variabilis, p. 46, pi. 12, figs, 19—20 
verrucosus, Callialasporites, p. 65, pi. 13, fig. 4 
verrucosus, Distalanulisporites, p. 59, pi. 25, figs. 4 & 7 
Vitreisporites, p. 85—88 

Vitreisporites craigii, p. 88, pi. 18, figs. 28 & 27 
Vitreisporites itunensis, p. 86, pi. 18, figs. 14, 12, & 24 
Vitreisporites jansonii, p. 85—86, pi. 17, fig. 11 
Vitreisporites jurassicus, p. 86, pi. 18, fig, 8, pi. 24, fig. 9 
Vitreisporites pallidus, p. 87. pi. 18, fig. 16, 17, 18, 19, 20, 22, 25 

Vitreisporites shaunavonensis, p. 86—87, pi. 18, fig. 15 
Vitreisporites skouldicei, p. 87, pi. IS, fig. 21 

Walckites, p. 93—94 
Walchites, minor, p. 94. pi. 19, figs. 19—20, pi. 25, fig. 10 
wallH, Corrugalisporites, p. 60, pi. 12, fig. 17 
wapellensis, Podocarpidites, p. 89—90, pi, 19, fig. 9 
•wclliiianii, Osmundacidites, p. 47, pi. 8, fig. 3 

Plate Descript ions 

Plate 14 

Fig. 12 Scale ' C ' . Al l others Scale ' B ' 

Figs. 1—8. Triangulopsis discoidalis DORING. Specimens showing trilete dehiscence scars (figs. 1 & 2). Fig. 2 shows very 
rare example o f gaping commissures. Figs. 3, 4, 7 & S do not show dehiscence scars; fig. 4 shows the leptomata 
paralleling the equator very well. Figs, 5 & 6 illustrate two folded grains having a spurious sulcate appearance. 

Figs. 9, II, 13. Inaperturopollenites dettmannii n. sp. T w o typical specimens. 
Fig. 10. Inaperturopollenites dettmannii n. sp. Illustrating abortive spores attached to normal grain. 
Fig. 12. 'Triangulopsis sp. A . Small, probably obortive, grains. 

Pla te 15 

Figs. 1 & 3 Scale ' B ' . Al l others Scale ' A ' 

Figs. 1, 3. Paleoconiferus minor n. sp. Holotype (fig. 3) and second specimen (fig. 1). 
Fig. 2. Paleoconiferus asaccatus BOI.KH. Distal (left) and proximal (right) aspects. 
Figs. 4. 5, 6, 8, 9. 10. Protopicea exilioides (BOLKH.) n. comb. Different aspects of six different grains. 
Fig. 7. Protoconiferus gaussenianus n, sp. Distal face of holotype. 
Fig. 11. Protopicea samoilovhhiana (ROVN.) n. comb. General aspect of typical grain. 

Pla te 16 

Fig. 1—2. Paleoconiferus asaccatus BOT.KH. TWO typical grains. 
Fig. 3. Pityosporites cf. P. dividuus (BOLKH.). General aspect. 
Fig. 4. Protoconiferus bolchovitinii n. sp. General aspect of hoiotype. 
Figs. 5, 6, 8, 9. Protoconiferus microsaccus (COUPER) n. comb. Showing variation in size and shape. 
Fig. 7. Protoconiferus flavus BOT KII. Typical grain. 
Fig. 10. Piceites townrowii. Holotype. 
Fig. 11. Chordasporites pseudoslriata (KAPRROVA) n. comb. Typical grain. 

Pla te 17 

Al l Scale B 

Figs. I, 2, 5. Piceites latens BOLKH. Three typical grains. 
Fig. 4. Piceites pseudorotundiformis (MAL.) n. comb. Typical specimen. 
Figs. 6—8. Bisaccate grains with distally pendant sacci. Undescribed in text and include to illustrate typical, indeter

minate grains that are very abundant in many assemblages. 
Figs. 9, 12, 16. Lueckisporites crickmayii a. sp. Holotype (fig. 16) and two additional specimens (figs. 9 & 12). 
Fig. 10. Pityosporites divulgatus (BOLKH.) n. comb. Typical grain. 
Fig. 11. Vitreisporites jansonii n. sp. Holotype. 
Figs. 13—15. Pityosporites similis BALME. Three views of same grain. 

Plate 18 

Figs. 1 — 13, Scale B. Figs. 14—26, Scale A . Figs. 27—28, Scale C 

Fig, 1. Pseudowalchia ovalis n. sp. Holotype. 

Figs. 2, 3, 4, 5. Pseudowalchia tandesii n. sp, Holotype (figs. 2 & 5) and additional specimen (fig, 3). 
Figs. 6. 7. Plalysaccus lopsinensis (MAL.) n. comb. T w o typical grains. 
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Figs. 8, 11. Vitreisporites jurassicus a. sp. Typical specimen. 
Figs. 9, 13. Platysaccus lopsinensis (MAI..) n. comb. Deviating monosaccate specimen. 
Fig. 10. Pityosporites divulgatus (BOLKH.) n. comb. Distal aspect. 
Figs. 12, 14, 24. Vitreisporites ituneusis n, sp. Holotype (fig. 24) and two other specimens (figs. 12 & 14). 
Fig. 15. Vitreisporites shaunavonensis a. sp. Holotype. 
Fig, 21. Vitreisporites shouldicei a. sp. General aspect of holotype. 
Figs. Jfi—29,22.25. Vitreisporites pallidus (REISS.) NILSSON. Showing shape variation within the species. 
Fig. 23. Podocarpidites florinii n. sp. Proximal (left) and distal (right) aspects OF holotype. 
Figs. 2"—28. Vitreisporites cragii n. sp. General aspect of holotype (fig. 28) and of second grain (lig. 27). 

PLATE 19 

Figs, 1—3, and 19—20 and 22, Scale B. Bigs. 4, 5, and 17, Scale C . All others Scale A 
Figs. 1—5. Protoconiferus funarius (BOI.KII.). Proximal, median and distal aspects (figs. 1-—3). Detail of proximal (above) 

and distal (below) surface (fig. 4) and of termination of distal sulcus and saccus bases (fig. 6). 
Figs, (i, 7, 10, 11. Podocarpidites rousei n, sp. Holotype (figs. 6—7) proximal (fig. 10) and distal (fig. I I ) aspects of second grain. 
Figs. 8, 12. Podocarpidites langii n, sp. Proximal (fig. 12) and distal (fig. 8) aspects of holotype. 

Fig. 9. Podocarpidites Teiapellaensis n. sp. Holotype. 
Figs. 13—14. Podocarpidites unicus (BOLKH.) n. comb. Same grain at two different foci. 
Figs. 15—16. Pityosporites divulgatus (BOLKH.) n. comb. T w o aspects of same grain. 
Figs. 17—18. ? Latensina rnesozoica n. sp. Holotype (fig. IS) and detail OF same specimen (fig. 17). 
Figs. 19—20. Walchites minor n. sp. Proximal (fig. 19) and distal (fig. 20) aspects OF typical specimen. 
Figs. 21—22. Podocarpidites convolutus n. sp. Holotype (fig. 2 I) and detail OF same grain (fig. 22). 

PLATE 20 

All Scale B 

Figs. 1—3. Podocarpidites multicina (BOLKH.) n. comb. General aspect of three different grains. 
Figs. 4—5. Ovalipollis bitorosa (REISS.) n. comb. Proximal (left) and distal aspects of two specimens. 
Figs. 0—7. Ovalipollis canadensis n. sp. Distal aspect of holotype (left) and proximal aspect (right) of second grain. 
Figs. 8—9. Ovalipollis enigmatica (COUPER) n. comb. Proximal (left) and distal (right) aspects OF same grain. 
Fig. 10. Ovalipollis enigmatica (COUPER) n. comb. Distal (left) and proximal (right) aspects. 
Fig. 11. Ovalipollis enigmatica (COUPER) n. comb. General aspect of a different specimen. 
Fig. 12. Ovalipollis limbata (MAL.) n. comb. Distal aspect OF typical grain. 
Fig. 13. Ovalipollis limbata (MAL.) n. comb. Side view of second grain. 
Figs. 14—15. Ovalipollis findlaterensis n. sp. Distal aspect OF holotype (fig. 14) and proximal aspect of second specimen 

(fig. 15). 
Fig. 16. Ovalipollis enigmatica (COUPER) n. comb. Side view OF typical grain, 

PLATE 21 

Figs, 1 & 17 Scale 'B ' . Al l others Scale ' A ' 

Figs. 1—2. Ovalipollis minor n, sp. Detail (fig. 1) and genera! aspect (fig. 2) of holotype. 
Figs. 3—6. Cerebropollenites macroverrucosus (THIERG.) n. comb. General aspect of typical grain (fig. 3 ) ; grain showing 

tetrad scar (fig. 4 ) ; proximal and distal aspect of typical grain showing slit-like sulcus (figs. 5—6). 
Fig. 7. Cerebropolleniles findlaterensis a. sp. Proximal (left) and distal (right) aspects OF holotype. 
Figs. 9, 11, 12 ,15—17 Cerebropollenites mesozoicus (COUPER) NILSSON. Proximal (fig. 9) and distal (fig. 12) aspects of typical grain; 

figs. II and 15 are typical grains with relating loose, convolute, scxines; general aspect (fig. 16) AND detail of 
convolution (fig. 17) of typical grain. 

Figs. 10, 13, 14. Cerebropollenites carlylensis n. sp. Grain with abnormally loose sexine (fig. 10); general aspect of normal 
grain (fig. 13) and holotype (fig. 14). 

Figs. 18—19. Pityospnrites nigraeformis (Bolkh.) n. comb. Two aspects of typical grains. 

PLATE 22 

Figs. 4—5. 7—9, 14—15, 22 & 24 Scale ' C . Fig. 17 Scale ' A ' . AH others Scale 'B ' 

Fig. 1. Classopollis classoides PFLUG. Grain in which central body has become dctadied from the sexine. For com
parison with Exesipollenites. 

Fig. 2. Tsugaepollenites sp. Grain with small central body showing development of circular distal leptoma. For com
parison with Exesipollerules. 

Figs, 3—6, 17. Exel!pollenites laevigatas n. sp. Detail of tetrads (figs, i & 5) and general aspect of tetrad (fig, 6). Fig. 17, 
fragment of pollen mass embedded in amorphous tissue x 25. Fig. 3 , isolated grain. 
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Figs. 7—10. Pollen of Juniperus horizontalis MOENCH. Detail of tetrads (figs. 7—8) and general aspect of tetrad (fig. 10). 
Fig. 9, optical section of typical grain (fig. 9). For comparison with E. laevigalus n. sp. 

Figs. 11, 12, 14, 15. Exesipollenites scabratus (COUPER) n. comb. General aspect (fig. 11) and detail of exine ornamentation (fig. 12). 
Detail of second grain (fig. 14) and optical serial sections through tenuitas on same grain (fig. 1 5 A - D ) . 

Fig. lli. Exesipollenites saccatus n. sp. General aspect of holotype. 
Fig. 21—22, Exesipollenites sp. A . General aspect (fig. 21) and detail of same grain (fig. 22), 
Figs. 13, 18—20. Exesipollenites tumulus BALME. Typical grain showing loose sexine. 
Figs. 23—24. Exesipollenites laevigatus n. sp. General aspect (fig. 23) and detail (fig, 25) of same grain. 

Plate 23 

Figs. 2—4, 10. 13, 15, 19, and 20, Scale C. Fig. 22, Scale A . All other figures, Scale B 

Fig. 1. Exesipollenites tumulus BM_ME. Specimen showing distal pore, but with sexine tightly appressed to ntxine and 
invisible. 

Figs. 2—3. Exesipollenites tumulus BALME. Specimen with sexine separated from nexine and pore well developed. Note 
adhesion of nexine and sexine at three equally spaced points around equator. 

Fig. 4. Exesipollenites tumulus BALME. Specimen showing nexine folded away from sexine forming a spurious trian
gular central body. 

Fig. 6, Exesipollenites tumulus BAI.ME. Specimen showing spurious triangular central body (ace also fig. 4) . 
Fig. 5, 6. Exesipollenites tumulus BM.ME. Grains with loose sexinallayers. 
Fig. 8. Exesipollenites tumulus BALMF, Compressed grain showing development of spurious cingulum. 
Fig. 9. Classopollis classoides PFLUG. A characteristic tetrad of this species. 
Fig. 10. Classopollis minor POCOCK & JANSONIUS. Holotype. 
Figs. 11, 13. Classopollis findlaterensis n. sp. General aspect (fig. I I ) and detail (fig. 13) of holotype. 
Figs. 18—20. Classopollis findlaterensis n. sp. General aspect (fig. 18) and detail (figs. 19—20) of a second grain. 
Fig. 12. Classopollis classoides PFLUG. Form with thick sexine. 
Fig. 14. Classopollis classoides PSSAIG. Typical tetrad. 
Figs. 15—16. Classopollis itunensis POCOCK. TWO specimens showing dislorion of proximal tetrad scar. 
Figs. 17,23. Classopollis itunensis POCOCK. Typical tetrads. 
Fig. 21. Classopollis itunensis POCOCK. Holotype. 
Fig. 22. Classopollis classoides PFUG. Fragments ot pollen sac with grains attached. 
Fig. 24. Cycadopites deterius (BALME) n. comb. var. majus. SUKH DEV. Typical, well preserved, grain. 

Pla te 24 

Figure 9, Scale C. A l l others, Scale B 

Fig. I. Spore species B . 
Fig, 2. Endosporites jurassica n. sp. Proximal aspect of holotype. 
Fig. 3. Concavissimisporites trichopunctatus (THIERO.) n. comb. 
Figs. 4, 8. Callialasporites dampieri (BALME) DEV. Proximal (fig. 4) and side (fig. 8) aspects of well preserved specimens. 
Fig. 5. Murospora jurassica n. sp. General aspect of holotype. 
Figs. 6. 9. Vitreisporites jurassica n. sp. Detail of proximal (fig. 4, left) and distal (fig. 9, right) aspects and general 

aspect (fig. 6) at holotype. 
Fig, 7. Callialasporites injrapunctatus (LANTZ.) n. comb. Proximal aspect. 
Figs, 10, 12, Waldiites miner n. sp. Distal aspect of holotype (fig. 12) and side view of second specimen (fig. 10). 
Fig. 11. Podocarpidites unicus (BOLKH.) n. comb. 
Figs. 14, 17. Podocarpidites arcticus n. sp. General aspect of holotype (fig, 17) and second specimen (fig. 14). 
Fig. 15. Triangulopsis minor n. sp. General aspect of holotype. 
Fig. 16. Cedripites minor n. sp. Holotype. 

Plate 25 

Figs. 2, 6, 9 & 1 2, Scale B . All others Scale C 

Figs. 1—2. Eucommiidites troedssonii ERDTMAN. Detail (fig. 1) and general aspect of typical grain (fig. 2). 
Figs. 3—4. Bennettiteae pollenites canadensis n. sp. Distal (fig. 3) and proximal (fig. 4) aspects of holotype. 
Figs. 5—11. Bennettiteae pollenites lucifer TLLIERC. 
Figs. 5—6. Detail (fig. 5) and general aspect (fig. 9) of of well preserved grain. 
Figs. 7, 10, 11. Three somewhat distorted grains showing detail of structure and ornament. 
Figs. 8, 9. Detail (fig. 8) and general aspect (fig- 9) ol typical grain. 
Fig. 12. Bennettiteaepollenites shaunavonensis n. sp. General aspect of holotype. 
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P l a t e 2 6 

Figs. 1, 2 2 , 2 7 , & 3 9 — 4 1 Scale ' C . Al l others Scale ' B ' 

Figs. 1, 3 . Concenlrisporites sulcatus (ROG.) n. comb. General aspect of typical grain (fig. 3 ) and detail of exine (fig. 1 ) . 
Figs. 2 , 4 . C. sulcatus (ROG.) n. comb. Side view (fig. 2 ) and general aspect (fig. 4 ) of typical grains. 
Fig. 5. Concenlrisporites pseudosulcatus (BRICHE, D ANZE—GORSIN & LAVEINE) n. comb. General aspect of holotype. 
Figs. 6—9. C. pseudosulcatus (B&icke, DanzI—Cossm & IIAVeike) n. comb. Typical grains. 
Figs. 1 0 , 1 5 . Cycadopites jansonii n. sp. T w o typical grains. 
Fig. 1 1 . Cycadopites parvus (BOLKH.) n. comb. Typical grain. 
Figs. 1 2 — 1 3 . 1 5 — 1 7 . Cycadopites nitidus (BALMK) n. comb. Distal aspect of typical grains. 
Figs. IS , 2 5 . Cycadopites cf. C. typicus (MAL.) n. comb. T w o typical grains. 
Figs. 2 1 — 2 4 , 2 6 — 2 8 . Cycadopites minimus (COOKS.) n. comb. A series of typical grains. Figs. 2 2 & 2 7 , The remainder Fig. 2 2 shows 

detail of distal face (top), median section (centre) and proximal surface (bottom). 
Fig. 19. Cycadopites sp. A . Distal aspect. 
Fig. 2 0 , Cycadopites sp. B . Distal aspect. 
Fig. 3 8 . ( ? ) Cycadopites sp. C . Distal aspect. 
Figs. 3 5 — 3 6 . Clmsmalosporites canadensis n. sp. Distal aspect of holotype (fig. 3 5 ) and second grain (fig. 3 6 ) . 
Fig. 3 7 . Chasmalosporites stelckii n. sp. Distal aspect of holotype. 
Fig. 3 9 . Ginkgoretectina couperii (POCOCK) n. comb. Proximal (top) and distal (bottom) aspects of typical grain. 
Figs. 4 0 — 4 1 . Ginkgoretectina ferrei n. sp. Distal (fig. 4 0 ) and proximal (fig. 4 1 ) aspects of holotype. 
Fig. 14, Bennettiteaepollenites lucifer THIERG. Typical grain. 
Fig. 2 9 — 3 2 . Classopollis spp. Folded grains, nor formally described in the text, mimicing monosulcate pollen. 
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