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PREFACE 

In 1965 a geological study and mapping program was begun in western 
Mackenzie and Selwyn Mountains in order to establish the stratigraphic sequence, 
determine the nature of abrupt facies changes that occur in the strata and to 
study the relationship and distribution of formations that are host to large 
bas e -metal deposits. 

In the course of this work collections of Archaeocyatha were made 
from Lower Cambrian rocks. Archaeocyatha have been used to determine the 
age of many rock units in the Cordillera but it had not been possible to establish 
precise zones within the Lower Cambrian. However the stratigraphic frame­
work established during the mapping program now makes this possible and the 
fossils described in this report now have a great potential for intercontinental 
correlation of Lower Cambrian strata. 

Research in systematic paleontology is one of the means by which the 
Geological Survey of Canada provides data for the calibration of the geological 
time scale so necessary for the precise dating and correlation of the rocks that 
make up the geological framework of Canada. 

Y. O. Fortier, 
Director, Geological Survey of Canada 

Ottaw a, July 9, 1970 
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ARCHAEOCYATHA FROM THE MACKENZIE AND 

CASSIAR MOUNTAINS, NORTHWEST TERRITORIES, 

YUKON TERRITORY AND BRITISH COLUMBIA 

ABSTRACT 

Twenty collections of well-preserved and/or stratigraphically 

important archaeocyathids are describe d from Lowe r Cambrian carbonate 

rocks of northern British Columbia, southern Yukon Territory and western 

District of Mackenzie. 
Theories about the natur e of exothecal outgrowths are reviewe d 

and although the evidenc e is inconclusive it appears that there is no single 

cause of these growths. Parasitic growths, dimorphism and holdfasts ar e 

considered among the possible causes or us e s of the outgrowths. Although 

the evidence is again inconclusive, there is, apparently, a relationship b e twee n 

exothecal growths and diss e piments. 
For the first time in the northern Cordillera, archaeocyathids have 

been collected within a stratigraphic framework w hich allows for their evalu­

ation as potential stratigraphic tools. Their usefulne ss for regional correla­

tion is demonstrate d but the ir great est potential contribution se e ms to b e for 

intercontine ntal correlation. 
The archaeocyathids from the northern Cordillera have their great­

est affinities with Sib e ria n Archaeocyatha, thr ee genera and two species b e ing 

known only from the s e two areas. 
The se collections are assigned a Sanashtykgol age (medial Early 

Cambrian) on the basis of correlation with the Sayan-AltaiFoldBeltofSiberia. 

Possibly one or two collections are somewhat older than this. 

A single n ew f amily and eight new genera are recognized. The 

Acanthopyrgidae, n. fam. is e r ecte d for Ac anthopyrgus H a nd.fie ld. New 

Regularia are Cordilleracyathus, Mackenziecyathus, Palmericyathus, 

Sekwicyathus and Yukonocyathus. New Irregularia are Clarucoscinus, 

Fenestrocyathus and Pseudosyringocnema. 

RESUME 

L' auteur decrit vingt collections d 1 archaeocyathide s bien conserves 

ou importants au point d e vue stratigraphique , provenant d e roches carbonatees 

du Cambrien inferieur du nord d e la Colombie-Britannique, du sud du Yukon 

e t de la partie occidentale du district d e Mackenzie. 
L'auteur pass e en revue l es theories sur la nature des apophys es 

exotheques et, bie n que l e s preuves ne soient pas concluantes, il semble qu'il 

n'y ait pas d e cause unique a ces croissances. L'auteur estime que l es 

croissances parasitaires, le dimorphisme et les organes de fixation compte nt 

parmi les causes ou utilis a tions possibles d e apophyses. Bienque les preuves 

ne soient pas davantage concluante s, il existe apparemment une relation entr e 

les croissances exothe ques et les cloisons. 



Pour la premfore fois dans la Cordillere du Nord, des archaeo­
cyathides ont ete recueillis dans un cadre stratigraphique qui permet leur 
evaluation comme outils possibles en stratigraphie. Leur utilite pour la 
correlation regionale est prouvee, mais leur plus grand potentiel semble 
resider dans la correlation intercontinentale. 

Les archaeocyathides de la Cordillere du Nord ont leurs affinites 
le s plus etroite s avec le s Archaeocyatha de Siberie dont seulement trois genres 
et deux especes sont connus dans ces deux regions. 

On situe ces collections a l' age de Sanashtykgol (milieu du Cambrien 
inferieur) en se fondant sur des correlations avec la zone de plissementSayan­
Altai de Siberie. Une ou deux collections sont peut-etre un peu plus vieilles. 

L'auteur reconnait une seule nouvelle famille et huit nouveaux 
genres. La nouvelle famille des acanthopyrgides est creee pour Acanthopyrgus 
Handfield. Les nouveaux genres reguliers sont: Cordilleracyathus, 
Mackenziecyathus, Palmericyathus, Sekwicyathus et Yukonocyathus. Les 
nouveaux genres irreguliers sont: Clarucoscinus, Fenestrocyathus et 
Pseudosyringocnema. 



INTRODUCTION 

This study is based on collections of Archaeocyatha from the 

Lower Cambrian of northern British Columbia, southeastern Yukon Territory 

and southwestern District of Mackenzie (Fig. 1). These collections were 

made by the author during the summers of 1965 and 1966 while employed by 

the Geological Survey of Canada. 
Although Archaeocyatha have been studied by numerous students 

since their discovery in 1861 (Billings, 1861) recent documentation by sev­

e ral Russian workers of the stratigraphic and paleoecologic importance 

of Archaeocyatha (Zhuravleva, 1960; Rozanov and Missarzhevsky, 1966; 

Zhuravleva et al., 1967) has given added impetus to their study elsewhere. 

Debrenne (1964) has monographed the Archaeocyatha of northern 

Africa while Hill (196.4a, b, 1965) has reported on the Archaeocyatha of 

Antarctica. Until now only the faunas of Australia and North America awaited 

study in the light of mode rn work done elsewhere. An excellent review 

by Hill (1965) summarized nearly everything known about Archaeocyatha 

to 1964 including a diagnosis of all recognized genera and their geograph­

ic al distribution. 
Archaeocyatha were first described from Labrador as 

Archaeocyathus altanticus Billings (1861). Other early North American dis­

coveries wer e reported by Meek (1868), Ford (1873, 1878) and Walcott(1886). 

In this century Okulitch (1940, 1943, 1948, 1954, 1955a) was the prime stu­

dent of North American Archaeocyatha. The first description of Archaeocyatha 

from the northern Cordillera was in 1955 (Okulitch, 1955a). A subsequent 

paper by Kawase and Okulitch (1957) described some Archaeocyatha from 

southern Yukon Territory. Greggs (1959) described the Archaeocyatha from 

Colville, Washington and Salmo, British Columbia, Okulitch and Greggs 

(1958) attempted to place the northern collections in a stratigraphic perspec­

tive relative to collections elsewhere in the Cordillera - a difficult task 

because very few collections of archaeocyathids in western Canada had been 

collected within a known stratigraphic framework. 

Archaeocyathids have been instrumental in determining the age of 

many rock units in the Cordillera, but the establishment of precise zones 

within the Lower Cambrian has been impossible. Recently, a stratigraphic 

framework has been established (Gabrielse, 1963, 1967; Gabrielse et al., 

1965; Handfield, 1968) within which Archaeocyatha give promise of becoming 

useful stratigraphic tools. They give even greater promise for intercontinen­

tal correlation of Lower Cambrian strata. 

Original manuscript submitted by author: November 20, 1969 

Final version approved for publication: July 9, 1970. 
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MORPHOLOGICAL TERMINOLOGY 

Alternating pore rows - Pores in adjacent longitudinal rows arranged so that 

the pores are alternate rather than opposite. 

Apex - The smallest part of the cup; internal elements may be lacking. 

Central cavity - That portion of a two-walled cup that is inside the inner wall. 

Cup - The entire skeleton of an archaeocyathid. 
Dissepiments - Thin, bubble-like, nonporous skeletal elements found in the 

intervallum or central cavity or absent. 
Exothecal growths - Additional skeletal elements of varying shape and size 

attached to the outer wall or in the central cavity. Some have been given 

generic names, e. g. Tersia. 
Inner wall - Found only in two-walled cups; porosity simple or complex. 

Intervallum - The space between the inner and outer walls of two-walled cups. 

Intervallum coefficient (IK) - The ratio of the width of the intervallum to the 

diameter of the central cavity. 

IK = intervallum 
central cavity 

Linteaux - Skeletal elements between pores. 

Outer wall - The external wall of the cup. 

Pellis - A thin, nonporous sheath surrounding some cups. 

Radial coefficient (RK) - The ratio of the number of septa (or taeniae) to the 

total diameter of the cup. 

RK _ number of radial elements 
- total diameter of cup 

Septa - Radial, longitudinal plates extending from outer to inner wall; may be 

porous or imperforate. 
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Spitz - Same as apex. 
Stirrup pores - Pores in outer or inner walls in line with a septal edge so 
that the hole in the wall is continuous with a pore in the septum. 

Synapticulae - Small, cylindrical rods which may connect adjacent septa or 
taeniae. 

Tabulae, pectinate - Horizontal projections, like the teeth of a comb, from 
the sides of the septa, the projections not meeting those on adjacent septa. 

Tabulae, porous - Horizontal or arched porous plates which may occur in the 
intervallum. 

Taeniae - Radial, longitudinal plates which occur only in the Irregularia; they are 
always porous; they are nearly always waved, zig-zaggedor irregularlybent. 

MORPHOLOGY 

Hill (1965) gave an excellent review of all that is known about the 
skeletons of archaeocyathids. Since there would be little point in discussing 
much of this material I have restricted my comments to those areas where 
the material from the northern Cordillera can make some contribution to our 
understanding of archaeocyathan morphology. 

Tabulae 

There are two kinds of tabulae - porous and pectinate. Pectinate 
tabulae are definitely known from North America, Porous tabulae occur in 
both the Regularia (Coscinocyathina) and Irregularia (Archaeosyconia), but 
there are some differences in the tabulae of these two groups. 

In the Regularia the tabulae may be flat or convex upwards with 
their centre of curvature in the intervallum, The pores are arranged in rad­
ial rows, two or more rows per intersept. They are generally round and 
uniform in size and arrangement. 

In the Irregularia the tabulae are nearly always convex upwards 
and their centre of curvature is generally in the central cavity, but in some 
the centre of curvature is in the intervallum. Pores in the tabulae of 
Irregularia may be variable in size and arrangement on a single tabula. 

So far as I know, the only species in which the tabulae appear to 
be convex downwards is Archaeosycon billingsi (Walcott), illustrated by 
Okulitch (1943, Pl. 14, fig. 2), and in this case the other structures in the 
intervallum suggest that the specimen has been oriented upside down. 

The spacing of tabulae , both in the Coscinocyathina and 
Archaeosyconina, may be regular or irregular, close or distant. In a single 
individual the distance between tabulae may vary by as much as a factor of 3 
although in most specimens the variation is less than by a factor of 2 and may 
be as low as 1. 25. 

My observations indicate that in those specimens in whichn0 inter­
tabular space exceeds 2 millimetres the variation is likely to be greater than 
in those specimens with widely spaced tabulae, 

Graphs of distance between tabulae versus total height of specimen 
(Fig. 3) show a remarkable zig-zag line which reveals that the distance 
between tabulae neither increases nor decreases consistently with increased 
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Synapticula 

Tabula 

Figure 2. A generalized archaeocyathid (after Debrenne, 1964). 
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growth of the archaeocyathid. This conclusion may not hold true for the very 
youngest stages of a rchaeocyathids which were not availabl e for examination. 

The irregul ar s p acing raises the possibility that the spacing of the 
tabulae represe nts some k ind of cycl i c growth - e . g. tidal, daily, seasonal , 
etc . Alternatively, the t abul ae may r eco rd events that occurr e d at variable 
time intervals, with growth pro ceeding at a constant rate. Many more speci ­
mens than were available to me would be necessary to draw any solid conclu­
sions regarding the p eriodi c spacing of the tabulae. 

At present it i s not known w h eth e r the tabulae fo rmed a floor for 
the living organism, or a roof, or whethe r they occurred within the tissues . 
Z huravl eva (1960b) argued that all tabulateArchaeocyatha ended th eir d evel ­
opment with the formation of the top tabulae. 'l;'his suggests that the other 
tabulae were also r oofs and not floors b ut in that case we might expect the 
roofs to have been pushed aside when growth resumed . Zhur avl eva (1960b) 
described spec imens of Aj acicyathus sunnagini cus in whi ch the intervallum 
had b een closed by union of the outer and inner walls, b oth walls arching over 
the cent r al cavity. In some individuals traces of these cap s were found at 
various l evels pushed aside as if by upwar d growth. In Zonacyathus borealis 
n. sp. thr ee of four individuals have the intervallum closed b y the outer wall 
arching ove r to t h e inner wall. No traces of these caps exist at lower l evels 
in the cups . 

Exothecal Growths and Dis sepiments 

One of the earliest workers to consider the problem of exothecal 
g rowths was Bornemann (1886). Since then a number of workers have offered 
as many inte rpretations. Vologdin (1931) was the first to apply generic names 
to these outgrowths and since then at l east seven generi c names have been 
applie d to exothecal l amellae (Hill, 1965). Okulitch (1 946) gave a ve ry good 
summary of t h e views that had b een express e d to that time and summarized 
the p e rtinent facts relating t o thes e "organisms". Any theories concerning 
exothecal growths will have to account for the follow ing: (1) exothecalg r owths 
are very abundant in some localities and rare to absent in other localities 
even though the numb e rs ofArchaeocyatha are the same in the various locali­
ties; (2) some individuals of a species may have exothecal growths whe r eas 
others at the same lo cality do not; (3) any exothecal g rowth may encompass 
one, two or even more individuals, including individuals of di fferent classes; 
(4) exothecal growths are most common on Irregularia but do occur on 
Regularia; (5) a lthough this has not apparentl y b een m entioned before, dis­
s e piments app ear to be more abundant in individuals h avi ng exothecal growths 
and, related to thi s; (6) in those individuals which h ave l ocalized exothecal 
growths, dissepiments seem to b e more abundant near the exothecal growth 
than e l sewhere. 

Bornemann (18 86) regarde d exothecal lamellae as a vegetative 
stage fr om within which t h e regul ar cups developed. Taylor (1910), Z huravleva 
( l 96 0b) and Hill ( 1965 ) b e lieve d they were outgrowths of attachment. Okulitc h 
(1 946) r egar d e d them as outgrowths but not for any speci fic purpose. Bedford 
and Bedford (1 937, 1 939 ) and Mas lov (1 958) considered them to b e parasitic 
organisms. Vologdin (1959, 1 962) expresse d the view that some are out­
growths while others are inde pendent, encrusting Archaeocyatha. 
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In North America there is an especially striking difference between 

the abundance of exothecal lamellae at the Labrador localities and the paucity 

of these structures at the western Cordillera localities. Since the Labrador 

localities seem to be younger than other NorthAmerican localities (W .H. Fritz, 

pers. comm., 1968) there may be some stratigraphic significance to e xothe­

cal lamellae. On the other hand, the Australian localities which have abun­

dant exothecal growths are similar in age to the western North American 

localities. Thus it appears that the stratigraphic distribution of exothecal 

growths is probably worth further investigation. The usual r eason given for 

differences in the abundance of exothecal growths is local e nvironmental dif­

f e rences. As there are a large number of variables, many of which cannot 

be discerned from the rock record, this reason remains as a probable cause 

of geographical variations. In the western Cordillera, the examination of 

several localities ranging from southe rn British Columbia (50 °N) to the 

District of Mackenzie (63 °N) reveals about as wide a variety of lithologic 

types as Archaeocyatha have ever been found in. Pre sumably ecologic condi­

tions were considerably varied also and yet nowhe re are exothecal growths 

abundant or even common. Archaeocyatha localities in California and Nevada 

also have a dearth of exothecal growths. 

The idea that all exothecal outgrowths are holdfasts seems unte n­

able although certainly some are holdfasts. A small amount of evidence indi­

cates that some outgrowths are parasitic (symbiotic?); furthermor e it is 

nearly impossible to prove or disprove whether they might b e pathological. 

For more detailed discussions of their functions as holdfasts see Okulitch 

(1946) and Zhuravleva (1960b). 

Three specimens from the northern Cordillera show exothecal fea­

tures that are worth discussing in d etail. GSC 25372 has an exothe cal growth 

attached to the outer wall by an area 10 millimetre s long. Across half of this 

distance the intervallum contains abundant dissepime nts whereas e ls ewhere 

in this cross-section no dissepiments ar e visible. All of the diss e piments at 

this point are convex inwards and form a w e dge - shaped mass (Pl. XI, fig. 5). 

Two interpretations (but not the only ones) that can b e made from this are: 

(1) the exothecal outgrowth was caused by a parasitic organism which had 

attacked the archaeocyathid and the dissepiments were formed by the para­

site; (2) the exothecal outgrowth was caused by a parasite and the diss e pi­

ments were grown by the archaeocyathid in an atte mpt to preve nt the entry of 

the parasitic growth. Specimen 25363 shows the same feature but with the 

diss e piments not so well developed. 

The third specimen of interest is 25382 which contains one speci ­

men of Protopharetra sp. and two specimens of Ladaecyathus joine d by one 

large growth of exothecal lamellae (Fig. 4; Pl. XVI, fig. 3). The spe cime n 

of Protopharetra has exothecal growths on approximately 1/3 of its outer wall 

and filling in about 3/4 of the central cavity. Growths in the ce ntral cavity 

have b een terme d e ndothecal lamellae (Debre nne, 1964) but can s e ldom, if 

eve r, be distinguished from growths attache d to the oute r wall. Diss e pime nts 

are found throughout the inte r vallum but are most abundant in that part near­

e st the exothecal growth. The exothe cal growth its e lf exhibits s eve ral inte r­

esting features. The area adjacent to Protophare tra sp. 1 has abundant dis­

sepiments whe reas most of the ar ea betwe e n the various individuals is devoid 

of dissepiments as are the two specime ns of Ladaecyathus. At a maximum 

distance of 4. 5 millimetr e s e l ements of the "growth" are thickene d and the 

impression obtaine d is that growth stopped for some time b e fore resuming. 
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This phenomenon is exhibited commonly in exothecal growths (Okulitch, 1946, 
Pl. 41, fig. 1) and Z hurav l eva (pers. comm., 1968) also regards it as a sign 
of inte rrupte d growth. 

At an approximately equal distance from the three archaeocyathids 
and within the exothecal growth is a "central cavity" surrounded by dissepi­
ments (Fig. 4; Pl. XVI, fig. 3). These dissepiments are continuous with the 
dissepiments near the specimen of Protopharetra sp. Zhuravleva (pers. 
comm., 1968) regards this secondary "central cavity" as an example of sex­
ual dimorphism. As other specimens of exothecal growths (especially 
11 Tersia") are known with "central cavities" this is a possibility although for 
the pres ent I regard it as only a possibility and not a probability. 

Although examples of exothecal growths enc rusting more than one 
species have been reported (Okulitch, 1946) this is the first report of growths 
encrusting members of two classes. Again there are several possible expla­
nations for this. Firstly, the exothecal outgrowth maybe formed by anonhost­
specific parasite. Secondly, the growth may be parasitic but the two speci­
mens of L a daecyathus could have been dead b efore b e ing encruste d. This is 
not likely since the dead archaeocyathids probably would have toppled over so 
their orientation in the matrix would be different from the "live 11 archaeocyathid. 
Thirdly, the "growths" may be true "outgrowths" of the Protopharetra sp. 
and have p ass ively encrusted the other specimens. Lastly, the two species 
present may be dimorphs (sexual?) in which case the growth, if parasitic, 
could be host-specific. 

The skeletal e lements of many exoth ecal growths are very regular 
and suggest a close connection with the regular e l ements of the archaeocyathids. 
Generally there is not a one-to-one correspondence of elements , the out­
growth commonly (perhaps always) having additional elements. In other out­
growths the e l e ments are very irregular and appear to have no relation at all 
to the skeletal elements of the archaeocyathid. 

It seems safe to conclude that exothecal growths are not caused by 
any single factor and much more work is required on this problem. 

As indicated above, dissepiments seem to be at least partly con­
nected with exothecal growths. However, nume rous examples of exoth ecal 
growths are devoid of dis sepiments as are the associated archaeocyathids 
(Pl. IX, fig. 1 a). Contrarily, many archaeocyathids contain abundant diss e pi­
ments without any sign of having exothecal growths. Needl ess to say, unles s 
the complete cup can be examined, the absence of exoth ecal g rowths cannot 
b e proven. 

Dissepiments are thin, curved, imperforate plates, generally con­
vex upward. They may be found in the intervallum, central cavity or exothe­
cal growth s. Their distribution within an individual is commonly erratic and 
their abundance may vary considerably in otherwise indentical specimens from 
the same locality. 

Because water currents were essential to the proper functioning 
of Archaeocyatha (why else an elaborate system of porous skeletal plates ? ) the 
imperforate nature of diss e piments is their most striking feature . Surely an 
individual completely filled with imperforate diss e piments could not function 
in the same way as an identical individu al with no dissepiments. 

Dis sepiments are always the first ske letal e l ements formed in the 
apical cavity of Irregularia but in a great many Irregularia they remain 
restricted to the embryonic stages. The exact systematic importance of dis ­
sepiments at levels below the family is still not agreed upon by most workers. 
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Hill (1965, p. 46) states " ... dissepiments, w hich are always present in the 
youngest stages of Irregul a ria, may in the adult stages characterize some 

g enera of Regularia or Irre gularia, or merely some individuals of certain 
species". Zhuravleva (1960) and Debrenne (1964) regard diss e piments as 
b e ing of g e neric value whe n the y are always more or l es s abundant. Because 
the possibility e xists of diss e pime nts being induced in a spe cimen by exothe ­
cal growths, considerable care should be us e d when basing a taxon on the 
pr e s e nce or absence of diss e pime nts. 

STRATIGRAPHY 

Archaeoc yatha were c ollect e d from the S ekwi Formation, the Atan 
Group (map-unit 5, Gabrie ls e and Blusson, 1969) in central Coal River map­
area and map-unit 8 (Blusson, 1966) in Franc e s Lake map-ar e a (Table 1). 

The physical stratigraphy of the Sekwi Formation has be e n dis­
cussed by Handfield (1968) and Blusson (1968b). 

Gabriels e (1967) r egarde d the Lowe r Cambrian in parts of the 
Macke n z i e Mountains as divisible into thr ee f ac i e s b e lts - an inner s andy 
b e lt, a central sandy-dolomite belt and an oute r shal e and lime stone b elt. 
The Sekwi Formation lies a long the eastern margin of the S e lwyn Basin 

(Gabrie lse, 1967) in the central faci e s belt. Eastward (and shoreward) it 
changes faci e s to a pr e dominantly orthoquartzite s eque nc e while southwe st­
e rly it changes to a black argillaceous unit (ofpresumablydeep e rwater origin). 
The extrem e heterogen e ity of the S ekwi Formation reflects this intermediate 
position where e ither a slight r ise or fall in r e lative sea l evel could have a 
pronounc e d affect on both the sediment and depositional environment. The 
pre s e nce of both well-sorte d orthoquartzites and thin-be dde d, dark shale s 
indicates that fluctuations indee d took place. Johnson and Belderson (1969), 
howeve r, point out that many lithological change s that have in the past b ee n 
attributed to changes in wate r de pth could b e as easily attributed to changes 
in tidal currents, which in turn are influe nc e d by many other factors than 
so l e ly the d e pth of wat er . Oolite s, although of restricted occurrence, indi­
cat e ve r y shallow agitated warm water during part of S ekwi time. The s ingle 
most abundant rock t y pe i n the S e kwi Formation i s sandy dolomite. This t y pe 

ranges from strata in w hic h the quartz grains a r e "flo ating " in carbonate 
through strata which are 50 per cent sand to strata which a r e almost 100 p e r 
cent sand. It is this rock type which r e nders so much of the Sekwi Formation 
barr e n of fossils. Archaeocyatha w e r e collect e d in abundance at four locali­
t i e s in the Sekwi Formation a nd is ol a t e d specimens in a few othe r places. At 
Caribou Pass (section 1) they occur at three horizons in a silty, dolomitic 

limestone (insoluble r e sidue 14 p e r cent) (Fig. 5) . Here they are partially 
fragmented and longe r pieces a r e paralle l to b e dding planes suggesting at 
l eas t some transportation after d eath. 

The archaeocyathids a t locality 7 387 3 occur in a light grey calci­
lutite in which they are ve r y well preserved. It is like ly that they grew in 
place h e r e and no transportation has occurre d. The pr e s e n ce of the blue ­
green? alga R e nalcis (Pl. I, fig. 4) suggests a wat e r depth of l ess than 50 
metres (Zhuravleva, 196 0b). T h e pr e s e nc e (in a single thin-section) of lit­
e rally t e ns of small (0. 5 x 0. 0 5 mm) spicule -like cylinders shows bottom cur­

rents w e r e weak to absent. Surprisingly, the insoluble residues (mostly clay) 

amount to 11 per cent by weight . 
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Figure 6. 
Thin-s e ction of Atan Group oolitic 
limestone from One Ace Mountain 
section. xl5 (GSC Photo 201535-A) 

- 13 -

Figure 5. 
Thin-s e ction of unidentified arch­
a e ocyathid from Caribou Pass section. 
Note replaceme nt by dolomite from 
c entre out and corroded rim. Matrix 
is mixture of silt, calcite and dolomite. 
x9 (GSC Photo 201535) 
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Stromatactis-like structures are also present here . These strata 

certainly represent a bioherm although probably not a true wave -r e sistant 

r eef. 
Gabrielse (1 963) gave a b r i ef description of the Atan Group and 

informally divided it into three units - a lower sandstone unit, a thin inter­

mediate shale and an upper limeston e unit. All of the Archaeocyatha from 

this group were collected in the uppe r lime stone unit. Two stratigraphic s e c­

tions were measured, one at One Ac e Mountain (s e ction 5, Fig. 1), the other 

at Good Hope Lake (s e ction 6, Fig. 1). In both place s the Atan limestone 

repre s ents a significant change in f acies from the Sekwi Formation. 

These p e rtinent features should b e pointed out here: (1) quartz 

sand is very rare in, if not entirely absent from, the limestone unit, (2) dolo ­

mite is present but not common, (3) siltstones and shales are present but 

rar e and (4) oolites and ?intraformational conglome rate s are abundant. Some 

of the s e features, such as the first, a r e mor e a r esult of geography (i. e ., 

r e lationship to a source area) than of the depositional environment. 

In the oolitic limestone the archaeocyathids are all v e ry small and 

greatly fragmented (Fig. 6). 
In contrast a 50-foot interval n ear the bas e of the unit which is 

much siltie r co:ntains abundant archaeocyathids - many of which are very 

large and some of which are apparently in growth position. Many of the details 

ther e have b een destroyed by later dolomitization. At Good Hope Lake, the 

lime stones are, in general, fine r grained and detrital features such as con­

glome rate s are l ess obvious. The r ed alga Epiphyton (Pl. I, fig. 3) is abun­

dant in many of these rock suggesting water d e pths in exce ss of 50 metres 

(Zhuravleva, l 960b). 
If Zhuravleva' s conclusions regarding the d e pth distribution of 

R enalcis and Epiphyton are correct, then collec tion 7 5208 from this section 

must have been d e posite d very n e ar 50 metres in depth b e cause it contains 

both algae. 
Evidence of dolomitization is also more preval ent here than at One 

Ace Mountain with small rhombs of dolomite visible in many samples. 

As Gabrielse (1 963 , 1967) has sugge sted, the Atan Group probably 

indicate d relatively stable conditions on the P e lly-Cassia r Platform. The 

limestone unit possibly repr e s ents a large carbonate bank with wate r depths 

ranging from subtidal (oolite accumulations) to in excess of 50 metr e s. 

The strata expose d in c e ntral Coal River map - area are unfortu­

nate ly physically separated from both the Atan Group to the south and the 

Sekwi Formation to the northwe st. D e positional conditions, as r e corded by 

the lithotopes, w ere considerably different from the othe r two areas. Sand ­

stone, siltstone and silty limestone are the most abundant rock types with 

only minor amounts of lime stone present. In the uppe r half of the section a 

large biohe rm is n e arly 300 feet thick. T wo rock types are prominent in 

this bioherm: (1) a bioclastic limestone in which trilobite fragments and 

archaeocyathids are dominant but with some oolites mixe d in and (2) a calci­

lutite with archaeocyathids and algae in apparent growth position. Although 

lithology 1 apparently r e pre s ents a turbulent environment the exce llent pr e s ­

ervation of abundant entire archaeocyathids (Pl. I, fig. 1) again suggests they 

underwent l i ttle , if any, transportation, Like the Sekwi Formation, these 

strata were deposited in the Selwyn Basin, in this case along the southern 

margin. 
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Archaeocyatha at locality 74845 in Frances Lake map-area have 

been found only in a single boulder of limestone in a limestone conglomerate. 
Within the boulder its elf, abundant Epiphyton (Pl. I, fig. 2) appears in growth 

position and the archaeocyathids are generally not fragmented. 

PALEOGEOGRAPHY 

The available evidence strongly suggests a close conn ection 
between Siberia and northwestern North America during the Early Cambrian. 

Of the twenty-eight genera recorded in this study, e leven(41 per cent) are also 
known from Siberia and ten (37 p e r cent) from Australia, Only six (22 per 

cent) are known from North Africa. Three and possibly four (15 per cent) 
genera occur in No rth America and Siberia, with two (7 per cent) restricted 
to Australia and North America. At the species level the affinities to Siberia 

are even more pronounced with two and possibly four species found only in 
Siberia and North America but none restricted to North America and else­

where. Zhuravleva (written comm., 1968) remarked on the similarity between 
the archaeocyathids of western Canada and those of eastern Siberia. Palmer 

(1968) concluded that his Early Cambrian- I fauna (of Sanashtykgol age) had its 

greatest affinities with trilobites of Siberia. 
The presence of Acanthopyrgus yukonensis Handfield and 

Tabulaconus kordeae Handfield (1969) in both eastern Alaska, and southern 

Yukon Territory and northern British Columbia suggests that a direct migra­
tion route existed between the two areas in medial Early Cambrian. The 

presence of Ethmophyllum whitneyi in the northern Cordillera and California 
suggests that the Early Cambrian western geosyncline was continuous from 
Alaska to Califo rnia, at l east during the middle Early Cambrian. 

Palmer ( 1968) concluded that a trans -Arctic migration route existed 

between eastern and western North America during most of the Cambrian. If 
the specimens described from northern British Columbia as Cambrocyathus? 

sp. are congen eric with Cambrocyathus in Labrador, Palmer's conclusion is 

substantially strengthened. 

ZONATION 

It is obvious from the stratigraphic distribution of archaeocyathids 

in northwestern North America that they can be a useful, if not entirely sat­
isfactory means of obtaining stratigraphic information - useful because they 

are restricted to the Lower Cambrian but not too satisfactory because of their 
short overall stratigraphic range (i. e. only a small part of the total Lower 
Cambrian can be subdivided on the basis of Archaeocyatha). 

The longest continuous section containing archaeocyathids is at 
Good Hope Lake (section 6) where archaeocyathids extend over a stratigraphic 

distance of 7 50 feet within the lower 900 feet of the lime stone unit of the Atan 
Group. On the basis of the identifications I made, every one of eight collec­
tions made could be distinguished from every other collection. Nevertheless 

it seems convenient to divide the section into only three zones; a lower zone 
"A" characterized by Ethmophyllum cf. E. whitneyi, Flindersicyathus 

mcdamensis n. sp., Zonacyathus princet~nensis n. sp., Cambrocyathus 
sp., Protopharetra sp. and some others shown in Table 2; a middle zone "B" 
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75208 75209 

280 148 

• 
. 
. 

. 

Locality number 

Feet above base of limestone unit 

Tabulaconus kordeae 

Coscinocyathus cf. C. multiporus 

Erismacoscinus? uniporus n. sp . 

Coscinocyathus fritzi n. sp . 

Palmericyathus lineatus n. gen . 

Claruscoscinus billingsi n. gen . 

Cordilleracyathus blussoni n. gen. et n. sp . 

Ajacicyathus yukonensis 

Ladaecyathus aft. L. fischeri 

Protopharetra sp . 

Ajacicyathus aft. A. crassus 

Genus A sp . 

Flindersicyathus cf. F. aenigmatus 

Zonacyathus princetonensis n. sp . 

Robustocyathus aff. R. peludicus 

Flindersicyathus mcdamensis n. sp . 

? Cambrocyathus sp . 

Ethmophyllum cf. E. whitneyi 

GSC 

T able 2. Good H ope .Lake sec tion (Section 6). 
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characterized by Palmericyathus lineatus (Greggs}, and abundant t abulate 

species shown in Table 2; and an upper zon e "C" containing a few unide ntifie d 

speci es and characterized by Tabulaconus kordeae Handfie ld. The trilobite 

Nevadella was found in the lower beds of "A" zon e. A study of the archaeocya­

thids in the Atan limestone unit a t One Ace Mountain (s ection 5) is only par­

tially completed but the lowermost b e ds there are appare ntly correlative w ith 

the "A" z one at section 6. Nevadella i s a lso present there. 

The distribution of archaeocyathids in the S ekwi Formation is 

rathe r sporadic, the only successive stratigraphic collection b e ing from 

Caribou Pass (section 1). There, thr ee collections are spread over a strati­

graphic distanc e of 240 feet. Again every collection can b e distinguished from 

every othe r collection (Table 3) . The middle collection (7 387 1) is a l most 

certainly correlative with collection 7 52 05 of zone "B" of the Atan Group. 

The two collections have the following s p ec i es in common: Palmericyathus 

lineatus, Claruscoscinus billings i, Coscinocyathus frit zi, a nd Cordilleracyathus 

blussoni. The lowermost collection (7 3870) at section 1 may or may not b e 

within the "B 11 zone of Good Hope Lake. It does contain the tabulate specie s 

C. billingsi as well as Cordilleracyathus blussoni but this last species is a 

rathe r long ranging form. The uppermost collection (73872) contains species 

from the "B" and "C" zones . Tabulaconus kordeae makes its appearance in 

addition to Cordilleracyathus blussoni and Coscinocyathus fritzi. 

The Coal River s ection is in some ways the most us e ful s ection. 

Trilobites are much more abundant the r e, o ccurring even with the a rchae o cya­

thids through 455 feet of b e ds. All of the arc haeocyathids here occur within 

the range zone of Nevadella, specifically within the upper two-thirds of its 

range zone. Holmia occurs through the middle third of the archaeocyathid 

biozone. The collections h ere seem to have more in c ommon with each o t h e r 

than do collections at other sections. Nonetheless they can b e distingui s h e d 

(Table 4). Correlation with othe r sections is rather difficult but the pres e nce 

of Ethmophyllum cf. ~· whitneyi, Flindersicyathus cf. !_. aenigmatus, 

Robustocyathus aff . R. peluduicus and Ladaecyathus fische ri sugge st an age 

about the same as the "A" zone of the Atan Group. The absence of tabulate 

forms l ends support to this correlation. The p resen ce of Kaltatocyathus 

rozanovi and s eve ral other speci es not known from other collections suggests 

that collection 68955 may b e older than the oldest collection from Good Hope 

Lake (see further discussion under correlation). 

Locality 73873 (N o. 2, Fig. l} in t h e Sekwi Formation contained 

the following genera and species: C ordille racyathus blussoni, Sekwicyathus 

nahanniensis, Gordonicyathus dorfi, F ene strocyathus complexus, 

Tumuliolynthus (Propriolynthus) vologdini, Z onacyathus borealis, and 

Tabulaconus kordeae. Only three of these, C. blussoni, T. k ordeae and Z . 

borealis, are k nown from other loc a lities . The first two -;:;ccur togethe r ~ 

Caribou Pass locality 73872 while Z . borealis occurs in central Coal River 

area at locality 68955. An unide ntifie d co scinocyathid also was found a t local­

ity 73873 suggesting that a correlation w ith locality 73872 is the more appro­

priate one. 
Locality 74845 (=70774) (N o. 3, Fig. 1) contained the following 

spe cies : Ac a:nthopyr gus yukone nsis, Yukonoc yathus fr an ces i, Flinde rsicy athus 

cf. F. aenigmatus and Genus B sp. Y . francesi ranges through most of the 

CoalRiver section while F. cf. !_. a.;;igmatus indicates a zon e "A" correlation. 
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Locality number 

Feet above base of Sekwi Formation 

Tabu/aconus kordeae 

Coscinocyathus fritzi n. sp . 

Palmericyathus lineatus n. gen . 

Metaldetes caribouensis n. sp . 

Claruscoscinus billingsi n. gen . 

Pycnoidocyathus sekwiensis n. sp . 

Cordilleracyathus blussoni n. gen. et n. sp . 

Table 3. Caribou Pass section (S ection 1). 

GSC 
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68955 Locality number 

1260 

• 

• 

• 

• 

• 

Feet above base of section 

? Porocyathus sp . 

Pycnoidocoscinus sp . 

Robustocyathus aff. R. peludicus 

Ladaecyathus fischeri n. sp . 

Ethmophyllum cf. E. whitneyi 

Loculicyathus canadensis n. sp . 

Flindersic yathus cf. F. aenigmatus 

Mackenziecyathus bukryi n. gen. et n. sp . 

Zonacyathus borealis n. sp . 

Ka/tatocyathus rozanovi n. sp . 

Pseudosyringocnema uniporus n. gen. et n. sp . 

Yukoncyathus francesi n. gen. et n. sp . 

C entral C oal Rive r Se c tion (Section 4). 

GSC 
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CORRELATION 

The only other place in North America where the Lower Cambrian 
faunal succession is nearly as well known is in the White-Inyo Mountains of 
California where archaeocyathids occur throughout a stratigraphic interval of 
about 2, OOO feet (McKee and Gangloff, 1969). The re, three assemblages of 
archaeocyathids can be recognized. Since only lists (McKee and Gangloff, 
1969) and not detailed descriptions of the faunas are available, correlations 
are only tentative. Five genera are common to zone A of the Good Hope Lake 
section and the two lower assemblages of the White-Inyo Mountains. Since 
Nevadella and Holmia occur in the strata immediately ove rlying the second 
assemblage, the most reasonable correlation would seem to be with the sec­
ond assemblage. Tabulate Regularia make their first appearance in the upper 
Poleta lime stone and this is probably correlative with zone B of the Atan Group. 

McKee and Gangloff (1969) m entioned that in the White-Inyo 
Mountains Ethmophyllum (as Ethmophyllum whitneyi) occurs in beds older than 
Coscinocyathus in an apparent reversal of the sequence found elsewhere in the 
world. In the Atan lime stone also, Ethmophyllum occurs b e fore Coscinocyathus. 
A personal examination of specimens assigned to Ethmophyllum in Siberia 
leads me to believe that they are not congeneric with Ethmophyllum in the 
North American sense and there is thus no problem with regard to their time 
of appearance. 

Tentative correlations between the northern Cordillera and 
California are summarized in Figure 7. 

Although a revision of the archaeocyathids of British Columbia is 
planned, a discussion of their stratigraphic significance now may be useful. 
Okulitch and Greggs (1958), stressing the inadequacy of the data, undertook 
an analysis of the relative ages of the archaeocyathid zones of Washington, 
British Columbia and the Yukon (Fig. 8). Exact localities, fauna! lists and 
lithologies can be obtaine d from their paper. At Colville, Washington, the 
complete lack of tabulate genera and the presence of Ethmophyllum whitneyi 
suggests a correlation with zone A of section 6. Nevadella addyensis in the 
underlying beds confirms a middle Early Cambrian age rather than an early 
Early Cambrian age as suggested by Okulitch and Greggs (1958) . At Salmo, 
British Columbia, the presence of Palmericyathus lineatus together with 
Coscinocyathus and Pycnoidocyathus strongly favours a correlation with zone 
B of the Atan Group. In the Dogtooth Mountains, and at Sinclair Hills, British 
Columbia, Coscinocyathus and Pycnoidocyathus are evidence of a middle 
Early Cambrian age - zone B. At Aiken Lake, British Columbia, the 
Archaeocyatha are poorly preserve d and not well known. At Wolf Lake, Yukon 
Territory, Lord's (1944) group C sediments and possibly his group B sedi­
ments are certainly correlative with zone B of the Atan Group. At Quiet 
Lake, Yukon Territory, Coscinocyathus and Pycnoidocyathus are evidence of 
a middle Early Cambrian age - zone B. 

By far the best known sequences of Lower Cambrian strata 
and their contained fossils are in central and southern Siberia. There, the 
work of Vologdin (1932, 1940, 1957, and 1959), Zhuravleva (1959, 1960b), 
Zhuravleva et al. (1967), Rozanov and Missarzhevsky (1966) and Repina et al. 
(1964) has established a classic faunal sequence. As might be e xpected, th;­
number of investigators has lead to the establishment of several stratigraphic 
schemes. The difficulties are further compounded because different facies 
were developed on the Siberian Platform and in the folded region and correlations 
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Figure 8. Archaeocyathid localities in the western Cordillera 
north of latitude 45 °. 
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between the two regions and within the platform (from east to west) are still 
in a state of flux. One of the more recent schemes (Khomentovskiy and 
Repina, 1965) is shown in Table 5. This scheme is not accepted by everyone 
(Zhuravleva et al., 1967) and an alternate scheme is given in Table 6, Since 
there is consid~ably less dispute about the sequence (and the nomenclature) 
in the Sayan-Altai Fold Belt I have attempted my correlations with this area. 

Since the archaeocyathid faunas of the northern Cordillera occur 
throughout such a small portion of the total Lower Cambrian there, it is prob­
ably reasonable in long-distance correlation to regard them as a single faunal 
horizon. Three species occur in both Siberia and Canada; Tumuliolynthus 
(Propriolynthus) vologdini, Claruscoscinus billingsi, and Flindersicyathus cf. 
~· aenigmatus. All of these are known only from the Sanashtykgol horizon in 
southern Siberia. A fourth species, Robustocyathus peludicus Zhuravleva, 
which may be present in Canada, is known only from the underlying Tolbachan 
(=Kameshki) horizon but since the identification of the Canadian material is 
doubtful, no serious problem arises at this moment. The genus Robustocyathus 
is a long ranging form known from nearly all horizons. Not counting ques­
tionable identifications or the genus Ethmophyllum, eleven genera occur in the 
northern Cordillera and Siberia. These are: Ajacicyathus, Coscinocyathus, 
Flindersicyathus, Gordonicyathus, Ladaecyathus, Loculicyathus, 
Kaltatocyathus, Protopharetra, Robustocyathus, Tumuliolynthus and 
Zonacyathus. Of these, only Kaltatocyathus has not been reported from the 
Sanashtykgol horizon. It is known from the underlying Kameshki and Bazaikha 
horizons. It was suggested e arlier that the locality containing Kaltatocyathus 
was possibly older than the other archaeocyathid localitie s - perhaps the 
very top of the Kame shki horizon is present. Dorothy Hill (written comm., 
1970) is of the opinion that a Kameshki or Bazaikha correlation would not be 
amiss for the earliest collections from this area, All of the other genera are 
rather long-ranging forms except L a daecyathus which is known only from the 
Sanashtykgol horizon. 

Handfield (1969) discuss e d further evid ence for a Sanashtykgol 
age, especially the presence of the Gastroconidae and the trilobite Polliaxis. 
Serrodiscus, which according to A. Yu, Rozanov (pers. comm,, 1968) is indic­
ative of a Sanashtykgol age, was reported for locality 74845 by Handfie ld 
(1967a). 

Three genera, Pycnoidocyathus, Metaldetes and Pycnoidocos cinus 
are known from Canada and Australia but not Siberia. Debrenne (1969) cor­
r e lated the South Australian material containing these genera with the Uppe r 
Kameshki and/or Lower Sanashtykgo l horizons. Walter (19 67) correlated 
the upper part of the Hawke r Group, southern Australia, containing 
Pycnoidocyathus, Flinder sicyathus and Gordonicyathus with the Sanashtykgol 
horizon. Thus the evidenc e is overwhelmingly in favour of a Sanashtykgol 
age for the majority of the Archaeocyatha of western Canada. 

Archaeocyatha from moraines in Antarctica have been ass igne d a 
Sanashtykgol age although the possibility remains that other horizons are also 
represented there (Hill, 1965 ). Seve n genera a r e common to Antarctica and 
western Canada but nearly all of these are cosmopolitan genera. Ethmophyllum 
biseriale Hill appears to be a true Ethmophyllum in the North American 
sense rathe r than in the Russian sens e . Ethmophyllum, as already indicated, 
appears to be restricted to strata corre lated with the Sanashtykgol horizon. 

Six genera, all long-ranging cosmopolitan forms, are found in both 
North Africa and w e stern Canada. Since Debr enne (1964) considered most of 
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the North African archaeocyathid-bearing horizons to be older than the 

Sanashtykgol horizon it is not surprising that there are so few genera in com­

mon between the two are as. 

AGE OF THE ARCHAEOCYATHID-BEARING ROCKS 

It has been tacitly assumed throughout this paper that the rocks in 

question were Lower Cambrian, but little independent evidence has been pre­

sented. The majority of Russian workers regard the boundarybetweenLower 

and Middle Cambrian as coming at the top of the Lena Stage, thus placing 

nearly all Archaeocyatha from Siberia within the Lower Cambrian. Vologdin 

{l 956b, 1957) and Sivov and Tomashpolskaya {1958), on the other hand, 

regarded the Sanashtykgol and overlying horizons as Middle Cambrian. Opik 

(1961) regarded most of the Lena Stage (in the sense of Hill, 1965) as Middle 

Cambrian on the basis of trilobite correlation with Sweden and NorthAmerica 

(see Hill, 1965, for a more complete discussion of this). 

-- In North America, Archaeocyatha have long been regarded as of 

Early Cambrian age. Associated trilobites in the northern Cordillera sub­

stantiate this view. In North America the top of the olenellid biozone is gen­

erally regarded as the top of the Lower Cambrian whereas in Siberia the 

Olenellidae disappear at the top of the Aldan Stage (sense of Hill, 1965). 

The Coal River section has the most abundant trilobites and will 

be discussed first. As indicated earlier, all of the Archaeocyatha there 

occur within the Nevadella range-zone. Within the Archaeocyatha range-zone, 

Holmia and unidentified olenellid trilobites are present. Approximately 390 

feet above the highest archaeocyathan, a trilobite collection includes ? Fremontia 

and Olenellus. According to W. H. Fritz {pers. comm., 1968) Nevadella is 

regarded as being of middle Early Cambrian age whereas Fremontia and 

Olenellus are late Early Cambrian. Thus, there is no room for doubt as to 

the Early Cambrian age of the Coal River archaeocyathids. 

At Good Hope Lake, the lowermost collection of archaeocyathids 

contains Nevadella sp. and other unidentified olenellid fragments. No trilo­

bites were collected high in the section but in general the rock types are not 

the kind in which trilobites are abundant. At Caribou Pass olenellid frag­

ments are abundant both within the archaeocyathid-bearing rocks and above 

them. Polliaxis sp. also was recorded there. This genus is recorded in an 

Early Cambrian fauna from Alaska (Palmer, 1968) and W. H. Fritz (written 

comm., 196 9) regards it as being within the Lower Cambrian, somewhat 

above the top of the Nevadella range-zone. 

There is, thus, no reason for regarding the Archaeocyatha of 

western North America as younger than Early Cambrian. This conclusion 

supports the majority opinion in Siberia that the Sanashtykgol horizon is 

Early Cambrian. 

SAMPLING LOCALITIES 

Exact localities are listed below for the measured sections and for 

the single localities not located in a section. The position of the localities 

within measured sections are given in Tables 2-4. 
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Section 1 - (Caribou Pass) - Sekwi Formation, 63 °33 1N , 129°15 1W, Northwest 
Territories . The section was measured immediately to the northwest 
of the old Cano! Road. Three collections (73870-72) are located her e. 

Section 2 - Sekwi Formation; locality 73873, 63°31 1N, 129°34'W, Northwest 
Territories. 

Section 3 - Map-unit 8 (Blusson, 1966); locality 74845 (=70774), 61°39'N, 
128°ll 1W, Yukon T e rritory. 

Section 4 - (Coal River map-area) - map-unit 5 (Gabrielse and Blusson, 
1969). Five collections (68955-58, 73840) are locate d here; 60°37 1N, 
127°21 1W, Yukon Territory. 

Section 5 - (One Ace Mountain) - s ection measured in the limestone unit of 
the Atan Group. Only two collections are reported on in this paper -
73848 and 73849, respectively 40 and 45 feet above the base of the sec­
tion; 59°5l'N, 129°36 1W, British Columbia. 

Section 6 - (Good Hope Lake) - section measured in the limestone unit of the 
Atan Group. Eight separate collections (75205-12), 59°16 1N, 129°ll 1W, 
British Columbia. 

SYSTEMATIC PALEONTOLOGY 

The classification used b e low is essentially that of Zhuravleva 
(1960b) and Hill (1965). A single new familyhasbeenerectedforAcanthopyrgus 
Handfield, In the classification b e low, only the northe rn Cordillera material 
is included. 

PHYLUM ARCHAEOCYATHA 

CLASS REGULARIA 

ORDER MONOCYATHIDA 

Family Monocyathidae 

Tumuliolynthus (Propriolynthus) vologdini (Yakovlev) 

ORDER AJACICYATHIDA 

SUBORDER DOKIDOCYATHIDA 

Family Acanthopyrgidae n. fam. 

Acanthopyrgus yukonensis Handfield 

Family Kaltatocyathidae 

Kaltatocyathus. rozanovi n , sp. 

Sekwicyathus nahannie nsis n. gen. et n. sp. 

SUBORDER AJACICYATHINA 

SUPERFAMILY AJACICYATHACEA 
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Family Aj acicyathidae 

Ajacicyathus aff. A. crassus Debrenne 

A. yukonensis Kawase and Okulitch 

A. yukonensis? Kawase and Okulitch 

Loculicyathus canadensis n. sp. 

Robustocyathus aff. R. peluduicus Zhuravleva 

Family Cyclocyathellidae 

Gordonicyathus dorfi n. sp. 

Family Ethmophyllidae 

Ethmophyllum d. E. whitneyi Meek 

?Mackenziecyathus bukryi n. gen. et n. sp. 

? Zonacyathus borealis n. sp. 

? Zonacyathus princetonensis n. sp. 

? Palmericyathus lineatus (Greggs) 

SUPERFAMILY ANNULOCYATHACEA 

Family Porocyathidae 

? Porocyathus sp. 

Family ? 

Cordilleracyathus blussoni n. gen. et n. sp. 

Family ? 

Yukonocyathus £ranee si n. gen. et n. sp. 

SUPERFAMILY ERBOCYATHACEA 

Family Erbocyathidae 

Ladaecyathus fischeri n. sp. 

Ladaecyathus aff. L. fischeri n. sp. 

SUPERFAMILY ? 



Family ? 

Genus Asp, 

- 29 -

SUBORDER COSCINOCYATHINA 

SUPERFAMILY COSCINOCYATHACEA 

Family Coscinocyathidae 

Coscinocyathus fritzi n. sp. 

Coscinocyathus aff. ~· fritzi n. sp. 

C. multiporus Kawase and Okulitch 

C. cf. ~· multiporus Kawase and Okulitch 

Erismacoscinus cassierensis (Kawase and Okulitch) 

Erismacoscinus cf. E, tubicornus (Kawase and Okulitch) 

E. ? uniporus n, sp. 

Family ? 

Genus B sp. 

SUBORDER ? 

SUPERFAMILY ? 

CLASS IRREGULARIA 

ORDER ARCHAEOCYATHIDA 

SUBORDER ARCHAEOCYATHINA 

Family Metacyathidae 

Metaldete s c aribouensis n. sp. 

? Cambrocyathus sp. 

Family Archaeocyathidae 

Flindersicyathus mcdamensis n. sp. 

F, cf. F. aenigmatus Rodionova 

F. sp. 
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Protopharetra aff. P. polymorpha Bornemann 

.!:· sp. 

Pycnoidocyathus sekwiensis n. sp. 

Family Protocyclocyathidae 

Fene strocyathus compl exus n. gen. et n. sp. 

SUBORDER ARCHAEOSYCONINA 

Family Metacoscinidae 

Claruscoscinus billingsi (Vologdin) 

Pycnoidocos cinus sp. 

ORDER SYRINGOCNEMATIDA 

Family Syringocnematidae 

Pseudosyringocnema uniporus n. gen. et n . sp. 

PHYLUM ARCHAEOCYATHA Vologdin, 1937 

CLASS REGULARIA Vologdin, 1937 

ORDER MONOCYATHIDA Okulitch, 1935 

Family Monocyathidae B e dford and Bedford, 1934 

Genus Tumuliolynthus Zhuravl eva, 1963 

Tumuliolynthus Zhuravleva, 1963, p. 101. 

Tumuliolynthus, Okuneva, 1967, p. 133. 

Diagnosis. Solitary, single-walled cups in which the wall pores are covered 

b y tumuli. 

Discussion. Okuneva (1 967) divided the genus into the subgenera T. 

(Tumuliolynthus} in which the tumuli open upwards and I.· (Propriolynthus) in 

which the tumuli ope n downwards. 

Tumuliolynthus (Propriolynthus) vologdini (Yakovlev) 

Plate II, figures 1, 2 

Archaeolynthus vologdini Yakovlev, 1956, p. 855 , Pl. 1, figs. 1- 6. 

Tumuliolynthus vologdini, Zhuravleva, 1963, p. 101, Pl. 7, figs. 4-6. 
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Tumuliolynthus (Propriolynthus) vologdini, Okuneva, 1967, p. 133, figs. 1, 2. 

Tumuliolynthus (Propriolynthus) vologdini, Z hurav leva et al., 1967, Pl. 3, 

figs . 1, 2. 

Material. Hypotypes, GSC Nos. 25312, 25313. 

Description. Solitary, cornuate, single-walle d cups reaching an observe d 

diameter of 3. 4 millimetres . The outer surfac e of the cup is cove red w ith 

downward ope ning tumuli. Thick n e ss of the wall is 0. 2 millimetre at a cup 

diamete r of 3. 4 millime tre s. Pore s are oval shaped, 0. 08 millimetre in 

diameter and arranged in checkerboard patte rn. Dissepime nts are pres ent in 

some specime ns and abs ent in others . 

Occurrenc e . Previously reporte d from Primor'ye , Khabarovsk T e rritory, 

Eastern Sib e ria and Tuva. In a ll cases this species is known only from the 

Sanashtykgol horizon. In North Ame rica, known only from locality 73873 

(Northwes t T e rritories). 

Discussion. All the specime ns obs e rved in collection 73873 fall within the 

range of variability for.!_. (~.) vologdini as discuss e d by Okuneva (1967). She 

describ e d h e r specimens as having e mpty c e ntral cavities whe r e as some dis­

s e piments have be e n obs e rved in my material. Since diss e pime nts are 

extremely variable in many speci e s of R egulari a they are not r egarded h e r e 

as being of spe cific importance. 
S eve ral different types of pe lta we r e d e scribed in this species by 

Okuneva. Abs e nce of pe lt a in my specimens may b e attributable to their small 

size (pre sumably immaturity). 

ORDER AJACICYATHIDA Bedford and Bedford, 1 939 

SUBORDER DOKIDOCYATHINA Vologdin, 1 957 

Family Acanthopyrgidae n . fam. 

Diagnosis. Solitary cups divided into distinct segments by whorls of upward 

pointing, hollow spines . The spine s are connect e d b y a web. The inte rva llum 

is crossed by rods at each node (i. e . the point whe r e the wall constricts and 

the spine s join the wall). Outer wall with simple tumuli; inne r wall with sim­

ple pores . 

Occurrence. Middle Early Cambrian; southeastern Yukon T e rritory andeast­

e rn Alaska. 

Discussion. The Family Acanthopyrgidae is similar in some respects to the 

Family Kaltatocyathidae Rozanov. M e mbe rs of the latter family have simple 

tumuli on the oute r wall and a simple inner wall. The inte r vallum contains 

only radial r ods but their exact arrange ment i s not known - i. e. wheth e r they 

are arranged in horiz ontal plane s or "staggere d" through the intervallum, 

Examination of silicified s p ecime ns of Dokidocyathus simplicimus 

from Ajax, Australia, showed that the radial b a rs in this species at l east are 

not arrange d in horizonta l plane s although Hill (19 65) stated in h e r description 
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of the suborder Dokidocyathina that the radial links were "arranged in hori­
zontal planes". Neither the Dokidocyathidae or the Kaltatocyathidae show 
"segmentation" or whorls of spines. 

For the present, the Acanthopyrgidae are assigned to the suborder 
Dokidocyathina, but the possibility remains that a new suborder or order will 
have to be erected for this unique family. 

Genus Acanthopyrgus Handfield, 1967 

Type species. By monotypy, A. yukonensis Handfield. 

Diagnosis. As for family. 

Acanthopyrgus yukonensis Handfield, 1967 

Plate II, figures 3, 4a-c 

Acanthopyrgus yukonensis Handfield, 1967, p. 209, Fig. 1, Pl. 23, figs. 1-8. 

Material. Topotypes, GSC Nos. 25314-25316. 

Description. The solitary cups are straight and cylindrical except near the 
apex where they curve gently. The largest diameter of any specimen is 3. 5 
millimetres (GSC 25316). 

The outer wall has a thickness of 0. 03-0. 04 millimetre. Large 
simple tumuli (0. 15 mm diameter) occur in longitudinal rows spaced about 
0. 10 millimetre apart. Tumuli in adjacent rows more or less alternate. 
At each node the outer wall constricts sharply forming a shoulder from which 
the spines project. The shoulder area is nonporous. The amount of constric­
tion varies considerably from individual to individual and even within an indi­
vidual. Some observed values are: constriction of 0. 4 millimetre when the 
total diameter before constriction is 2. 0 millimetres; constriction of 0. 7 mil­
limetre when diameter before constriction is 2. 1 millimetres. The outer wall 
of the next segment expands rapidly until it equals or exceeds the diameter of 
the preceding segments. 

The only elements in the intervallum are radial rods which occur 
in a horizontal plane at each node. A single rod occurs between each row of 
pores in the inner wall. The rods are about 0. 06 millimetre thick. The junc­
ture of the outer wall and rods has not been observed in thin section. 

The inner wall is about the same thickness as the outer wall. It 
has simple pores arranged in alternating longitudinal rows. The pores tend 
to be flattened vertically. The linteaux between rows are thinner (0. 01-0. 02 
mm) than between pores in a row (0. 03-0. 04 mm). The size of the pores var­
ies but are about 0. 08 x 0. 11 millimetre. 

Spines occur in whorls of about 13 (3). The spines join each other 
just before abutting the shoulder formed by the outer wall and form a collar 
about the outer wall. The spines and collar are hollow but do not appear to 
communicate with the intervallum. A calcified membrane links the spines but 
does not extend to the tips of the spines. The collar and spines (and perhaps 
the web-membrane) are longitudinally striated. 

Occurrence. GSC locality 74845 (=70774, Yukon Territory) and ?Alaska. 
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Discussion. The whorls of spines and apparent segmentation are the most 

striking features of this species. Zhuravleva (pers. comm., 1968) suggested 

that the spine s could be a d e v e lopment of a 11 Tersia11 -like outgrowth. A 

specimen of Parahacyathus from Siberia shows several "Tersias" arranged 

at different levels about the cup (Zhuravleva, 1959). Although this is a possi­

bility, there is considerable difference between the spines of Acanthopyrgus 

and "Tersia11
• 

The Alaskan material was shown me by Dr. A. R. Palmer and a 

cursory examination showed that in all probability it is conspecific with the 

Yukon material. 

Family Kaltatocyathidae Rozanov, 1964 

Diagnosis. The outer wall has simple tumuli or lmobby structures. The 

intervallum has rods, not septa. The inner wall is simply porous. 

Range. Bazaikha and Kameshki horizons, Siberia; Lower Cambrian, District 

of Mackenzie. 

Discussion. The tumuli of the outer wall distinguish this family from all 

others of the Dokidocyathina, 

Genus Kaltatocyathus Rozanov, 1964 

Kaltatocyathus Rozanov, 1964, p. 92. 

Diagnosis. The outer wall has simple tumuli. The intervallum contains rods. 

The inner wall is simply porous. 

Kaltatocyathus rozanovi n. sp. 

Plate II, figure 9 

Material. Holotype, GSC No. 25321; paratype, GSC No. 25322. 

Description. These are small, solitary cylindrical specimens with a maxi­

mum observed diameter 1. 9 millimetre. At this diameter the intervallum is 

O. 5 millimetre wide giving an intervallum coefficient of 0. 6. 

The outer wall is moderately porous, each pore .covered by a sim­

ple tumulus opening slightly upwards. The opening in the tumuli is O. 1 milli­

metre in diameter whereas the pore in the wall is 0. 2 millimetre in diameter. 

The wall is 0. 08 millimetre thick. 
The intervallum is crossed only by sparse radial rods O. 1 milli­

metre thick. The arrangement of the rods is not visible in the material 

available. 
The inner wall is simply porous, the pores being 

size as in the outer wall, O. 2-0. 25 millimetr e in diameter. 

metre thick. 

about the same 
It is 0. 1 milli-

Occurrence. The genus has been previously reported from eastern Sayan, 

U.S. S. R. This species is found only at localities 68955, 68957 (Yukon 

Territory) and ? 7 3848 (British Columbia). 
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Discussion. This species differs from the two previously described species 
K. ?bazaichensis and K. kaschinae in intervallum coefficient, smaller size 
-;nd much larger poresin the inner wall, 

Three small specimens, diameter 0. 2-0. 8 millimetre, in collec­
tion 73848 are apparently young stages of this species. One of these in longi­
tudinal section shows that the inner wall appears at a diameter of 0, 28 millimetre. 

Genus Sekwicyathus n. gen. 

Type species. Sekwicyathus nahanniensis n. sp. 

Description, The outer wall has spherical tumuli which protrude into the 
intervallum as well as protruding on the outside. The tumuli open ?upward 
on both sides of the wall. The intervallum has flattened rods. The inner wall 
is simply porous. 

Occurrence, Lower Cambrian; locality 73873 (Northwest Territories). 

Discussion. Kaltatocyathus has simple tumuli which bulge outward but do not 
protrude into the intervallum. Whether the pore structure of the outer wall 
of Sekwicyathus should be called tumuli is open to debate because the term 
was originally proposed for bubble-like coverings with one or more openings 
which covered pores of the outer wall and not for a sphere set into the wall. 
The only other genus in the family, Papillocyathus, has tumuli-like structures 
on the outer wall which may be nonporous. 

Sekwicyathus nahanniensis n. sp. 

Plate II, figures 5-8 

Material. Holotype, GSC No. 25317; paratypes, GSC Nos. 25318-25320. 

Description. Two thin sections remain of the holotype which was a cylindri­
cal fragment 5 millimetres long before cutting. The diameter of the holotype 
is 1. 9 millimetre with an intervallum 0, 5 millimetre wide giving an interval­
lum coefficient of 0. 6. 

The outer wall is 0. 07 millimetre thick between pores but the 
covering over the pores is about half this thickness. The somewhat sparse 
pores have a unique appearance, In transverse section they appear as par­
tially to completely enclosed "bubbles" set in the wall so that they protrude on 
both sides of the outer wall (Fig. 9). In longitudinal section the pores are 
"V" -shaped, made up apparently of a tumulus on each side of the wall with the 
opening near the top and not in the centre of the tumulus. The size of the pore 
in the wall is 0. 2 to 0, 25 millimetre. A small spine projects down from the 
wall into the centre of the pore. 

The intervallum contains sparse flattened rods apparently scat­
tered at random throughout the intervallum so that sometimes one or even no 
rods are visible in a section. 

The inner wall is 0. 05 millimetre thick and is punctuated by sim­
ple pores 0. 25 to 0, 30 millimetre in diameter, 

Occurrence. As for the genus. 
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a 
Longitudinal section 

cc')) 
d 

Transverse section 

b 

GSC 

F igu r e 9 . O ute r wall of Sekwicyath us nah anniensis n . gen . et n. sp . 
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Discussion. The intervallum coefficient varies from O. 5 to 0. 7 in the speci­

mens from the type locality. The rods in the intervallum are flattened in the 

vertical plane so that they resemble rods in Dokidocyathus. 

SUBORDER AJACICYATHINA Bedford and Bedford, 1939 

SUPERFAMILY AJACICYATHACEA Bedford and Bedford, 193 9 

Family Ajacicyathidae Bedford and Bedford, 1939 

Genus Ajacicyathus Bedford and Bedford, 1939 

Ajacicyathus Bedford and Bedford, 1939, p. 73. 

Ajacicyathus, Hill, 1965, p. 58. 

Diagnosis. See Hill, 1965, p. 58. 

Ajacicyathus aff. A. crassus Debrenne, 1961 

Plate III, figures la-c 

Material. Hypotype, GSC No. 25323. 

Description. Only a fragment of the original cup is preserved. It is obviously 

from a large bowl-shaped specimen. The fragment before cutting exceeded 

50 millimetres in length. 
The outer wall has two to four pores per inter sept, each por e being 

0. 20-0. 25 millimetre in diameter. The wall is O. 2 millimetre thick. 

The intervallum is crossed by porous septa only, each O. 1 milli­

metre thick and perforated by pores 0. 2 millimetre in diameter. The septa 

are spaced 0.9-1.0 millimetre apart. The intervallumis 4.5 millimetres 

wide. 
There are generally two pores per intersept in the inner wall but 

the presence of stirrup-pores in the septa occasionally increases this to 2 1/2. 

The pores are 0. 3 millimetre in diameter in a wall 0. 38 millimetre thick. 

The linteaux are 0. 25 millimetre thick. 

Occurrence. Lower Cambrian; locality 75206 (British Columbia). A. crassus 

is known from Morocco and Tuva, U.S. S. R. 

Discussion. The genus Ajacicyathus has generally been regarded as having 

porous septa (Debrenne, 1964; Zhuravleva, 1960b; and others) whereas, in 

fact the type material (no holotype has been designated) has septa that are non­

porous except for stirrup-pores at the inner wall (Hill, 1965). Since I do not 

propose to revise the Ajacicyathidae at this time I include this specimen in 

Ajacicyathus in the broad sense of the term. 
This specimen differs from!!=_. crassus in the shape of the cup, the 

latter being a conical form. In most other respects it agrees c l osely with A. 

crassus. 
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Ajacicyathus yukonensis Kawase and Okulitch, 1957 

Plate III, figures 2a, b, 3 

Ajacicyathus yukonensis Kawase and Okulitch, 1957, p. 915, Pl. 109, fig. 2. 

Archaeocyathellus (Stapicyathus) yukonensis, Debrenne, 1969, p. 308. 

Material. Hypotypes, GSC Nos. 25324, 25325. 

Description. This relatively small form has a straight, conical cup reaching 
at least 10 millimetres in diameter. At this size the intervallum is 3. 2 mil­

limetres wide giving an intervallum coefficient of O. 8. There are twenty 
septa giving a radial coefficient of 2. 0. 

The outer wall has six to eight simple pores per intersept, each 
pore being 0. 1 millimetre in diameter with the skeletal elements between 
pores also 0. 1 millimetre thick. The wall is 0. 18 millimetre thick. Stirrup­
pore s are present at the juncture of outer wall and septa. 

The intervallum contains only septa, imperforate except for 
stirrup-pores at both ends. The septa are O. 15 millimetre thick and spaced 
0. 6-1. 0 millimetre apart. The closer spacing occurs in specimen 25325 
which is only 5. 0 millimetres in diameter. 

The inner wall has one row of stirrup-pores in front of each sep­
tum and may also have an additional pore-row per intersept. The wall is 
O. 1-0. 2 millimetre thick with the pores being 0. 2 millimetre in diameter. 

Occurrence. Lower Cambrian; GSC locality 7 5205 (British Columbia). This 
species was originally described from locality 24035, Wolf Lake area, Yukon 
Territory. 

Discussion. The most striking feature of these specimens is the presence of 
stirrup-pores at both inner and outer walls. In this respect and in most 
others this material agrees closely with the type material, the only difference 
being a thicker inner wall in the holotype. 

The type species of Ajacicyathus, !::_. ajax, has (Hill, 1965) only 
partial stirrup-pores at the outer wall and the inner wall has several pores 
per inter sept. There is thus some room for doubt as to whether!::_. yukonensis 
really belongs in the genus Ajacicyathus. 

Ajacicyathus yukonensis? Kawase and Okulitch 

Plate III, figures 4a, b 

Material. Hypotype, GSC No. 25326. 

Description. This is a large cylindrical fragment 20. 0 millimetres long and 
18. 8 millimetres in diameter. The intervallum width is 3. 4 millimetres giv­
ing an intervallum coefficient of O. 3, The number of septa is estimated at 
thirty-one, giving a radial coefficient of 1. 6. 

The outer wall has four to six rows of pores per intersept. The 
pores are 0. 1 millimetre in diameter in a wall 0. 15 millimetre thick. The 
pores are arranged in alternating longitudinal rows. 
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Septa only ar e pre sent in the intervallum and are imperforate 
except for stirrup-pores at each end, They are spaced 1. 7 millimetre apart. 
The septa are 0. 1-0. 13 millimetre thick except n e ar the inner wall whe r e 
they thicken slightly. 

The thick (0. 27 mm) inne r wall is pene trate d by two to three 
pores p er intersept, with a row of stirrup-pores in front of e ach septurn. 
The pore s are 0. 3 millimetre in diameter with the skeletal e lements between 
pores about 0. 2 millimetre thick . The pores are arrange d in adjacent longitudi­

nal rows. 

Occurrence . Lower Cambrian; GSC loca lity 75205 (British Columbia). 

Discussion. The intervallum and r a dial coefficients a re considerably smaller 
in the type material than in the mate rial d escribed above, but this may b e due, 
in part, to the considerably l arger size of this specimen. As Kawase and 
Okulitch (1957) pointed out in the original description of!:=_. yukone nsis, the 
radial coefficient may not be of specific importance as Zhuravleva (1955) has 
shown that it varies with size, d ec r easing as the diame t e r increases. The 
outer wall of this spe cimen also has fewer pores p er inter s e pt and the dis­
covery of more material might necessitate erection of a n ew species. 

Archaeocyathellus Ford, 1873 

Type specie s. Archaeocyath e llus rensselaericus Ford. 

Discussion. The original desc ription and drawings of Ford are unsatisfac­
tory, e spe cially with regards to the inne r wall. Subs e qu ent to this the name 
Archaeocyathe llus has b een use d for many specime ns, apparently without 
r egard for Ford's origina l d e scription, poor as it was. 

Okulitch (1943) r epeated Ford's original desc riptions a nd drawings 
and e r ected seve ral n ew specie s of Archaeocyathellus. Sinc e the monotype is 
lost (Okulitch, 1943), I have undertaken a re- examination o f near l y all N orth 
Ame rican specimens assigne d to Archaeocyathellus. The main features of 
the genus as pointe d out by Ford are a l on gitudinally fluted outer wall w ith two 
rows of pores per inter s e pt, and nonporous septa. E ither di ssepime nts or 
synapticulae are pres ent . Since t h e charact ers of t h e outer and inner wall 
are not known, no specimens can safe ly be assigne d t o this genus. 

Of the three species d e scribe d by Okulitch (1 943 ), two (A.uniporus 
and!.:=_. dwighti (Walcott)) a r e very similar to Ajacicyathus a j ax. 

For unknown r easons D ebrenne (1 964) has used the genus for arch­
aeocyathids having stirrup-po res in the se pta at the outer wall. She also con­
side r e d D ensocyathus Volo g din and Stapicyathus Debrenne as subgenera of 
Archaeocyathe llus. 

Recently, some Russian authors h ave used the name 
Arc h aeocyathellus (Z hur avleva e t al., 1 967). 

Until the nature of A rchaeocyathe llus is clarifie d b y study of topo­
type mate rial the use of the name Archaeocyathe llu s, inte rpr e t e d so differ­
ently by diffe r ent authors, would seem to b e inadv isable . 

Genus Loculicyathus Vologdin, 1931 

Loculicyathus Vologdin, 193 1, p. 54. 
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Loculicyathus, Zhuravleva, 1960, p. 130. 

Loculicyathus, Hill, 1965, p. 64. 

Diagnosis. Cup cylindrical with simply porous outer and inner walls. Inte r­
vallum with simply porous septa and dissepiments. Diss e piments may also 
occur in the central cavity. 

Occurrence. Lower Cambrian; Siberia, Mongolia, Morocco, Canada. 

Loculicyathus canadensis n. sp. 

Plate III, figures Sa-d 

Material. Holotype, GSC No. 25327. 

Description. The holotype is a ge ntly waved planar fragment 24 millimetre s 
long, presumably from a large bowl-shaped or sauce r-shaped cup. The walls 
of this fragment are different but it is not clear which is the inner and which 
the outer one. I shall the refore r efe r to them as wall A and wall B. 

Wall A is simple with one or rarely two rows of pores per inter­
sept. Pore s in adjac ent intersepts alternate. The circular to slightly oval 
pores are 0. 38-0. 50 millimetre in diameter. The skeletal e l e m ents between 
pores in a row and b etwe en rows a r e about the same thickness, 0. 2 milli ­
metre. In transverse section the wall is 0 . 25 millimetre thick. 

The intervallum is 2 millimetr e s wide and contains simply porous 
septa and dissepiments. The 0. 12 millimetr e- thick septa a r e r egularly 
spaced at 0. 75 millimetre intervals. Less than half of the septal area is 
pore-space, the pore s being only 0. 1 millimetre diameter and widely spaced. 
The dissepiments are the same as those typically found in Archaeocyatha -
thin and nonporous. They are convex towards wall A. Each dissepiment is 
generally confined to a single loculus but one is s een to pass through a s e pta! 
pore into the next chamber (Pl. III, fig. Sa). 

Wall B is simple and has normally two pores per intersept, occa­
sionally only one. The pore s are mostly circular with a diameter of 0 . 2 mil­
limetre. An interesting feature is the m e dian division of the wall into a light­
coloured inne r half and a black oute r half. 

Occurrence. The genus is known e ls ewhere from Siberia, Australia and 
Morocco. This species occurs only at locality 68957 (Yukon T erritory). 

Discussion. Only one North American specie s of Loculicyathu s has previ­
ously been d e scribe d (Kawase and Okulitch, 1957) . It diffe rs from L. 
c anadensis in its shape (c ylindro- conical) and more abundant dissepiments. 
Kawase and Okulitch (op. cit.) do, however, point out that in one of the ir 
specimens the upper part is devoid of dissepiments. More specimens are 
required to inve stigate this matter . L. canad ensis differs from all other 
species of Loculicyathus in shape, th-;;- others b e ing conical or cylindrical. 

Ge nus Robustocyathus Z hurav l eva, 1960 

Robustocyathus Zhuravle va, 1960b , p. 133. 
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Robustocyathus, Hill, 1965, p. 67. 

Robustocyathus, Debrenne, 1969, p. 311. 

Diagnosis. See Debrenne, 1969, p. 311. 

Robustocyathus aff. B:· peluduicus Zhuravleva 

Plate IV, figures la-b, 2-4 

Material. Hypotypes, GSC Nos. 25328-25331. 

Description. The cup is solitary, conico-cylindrical and slightly curved. The 

diameter of the two largest specimens is 4. 5 millimetres and 2. 7 millimetres. 

The outer wall is 0. 04-0. 05 millimetre thick with pores O. 7 milli­

metre in diameter, arranged in two to three longitudinal rows per intersept. 

Pores are arranged in alternating rows. 
The intervallum is 1. 1 millimetre wide and crossed only by sparsely 

porous septa. The septa:! pores are O. 08 millimetre in diameter. The septa 

are 0. 04 millimetre thick except at the ends where they thickenslightlybefore 

joining the walls. They are spaced O. 2-0. 3 millimetre apart. 

The inner wall is pierced by a single row of pores per intersept, 

these being much larger than the pores of the outer wall (about 0. 2 mm). 

Pores in adjacent intersepts alternate. 

Occurrence. Lower Cambrian; GSC localities 75208 (British Columbia) and 

68957 (Yukon Territory); in Siberia B:· peluduicus is restricted to the Tolbachan 

horizon of the Lower Cambrian. 

Discussion. The very high radial coefficient is similar to that of B:· peluduicus 

which ranges from 6. 5-8. 0 in the type material. The small size is also 

characteristic, ranging from 3. 6-4. 0 millimetres according to Zhuravleva 

(1960). The major points of difference with the type material are the larger 

sizes of the outer and inner wall pores - being O. 07 as against 0. 03 millime­

tre and 0. 2 as against 0. 1 millimetre respectively. Most other measure­

ments are in good agreement. 

Family Cyclo cyathellidae Z hur avleva, 195 9 

Gordonicyathus Zhuravleva, 1959 

Gordonicyathus Zhuravleva, 1959, p. 426. 

Gordonicyathus, Hill, 1965, p. 71. 

Diagnosis. Conical cups with simply porous outer wall, perforate septa and 

annulate inner wall. The inner wall has "V" -shaped annuli. 

Occurrence. Lower Cambrian; Lower Lena Stage, U.S. S. R., Canada, and 

? Australia. 
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Discussion. Zhuravleva established this genus to accommodate species of 
Thalamocyathus which lacked pectinate tabulae, Unless very large fragme nts 
of specimens are available it is difficult to say with certainty whether a spec­
imen has or has not pectinate tabulae since they are generally very rare . 
Bedford and Bedford (1936, p. 75) stated that the pectinate tabulae are pres­
ent in some specimens of Thalamocyathus trachealis but absent in others. 

Debrenne (1964) regarded Gordonicyathus as a junior synonym of 
Thalamocyathus pointing out that Taylor's specimens of Thalamocyathus do 
not show pectinate tabulae. Hill (1965, p. 94) discusses this problem in some 
detail and rightfully points out that no definite conclusion can be reached until 
Taylor 1 s type material is re studied. 

Gordonicyathus dorfi n. sp. 

Plate V, figures 2a-c 

Material. Holotype, GSC No. 25335. 

Description. Solitary, cylindrical cup, total diameter 12. 0 millimetres. The 
diameter of the central cavity is 6. 9 millimetres and the width of the inter­
vallum2. 1 millimetres. The intervallum coefficient is O. 3. 

The simple porous outer wall is O. 04 millimetre thick, The cir­
cular pores are 0, 08 millimetre in diamete r and arranged in alternating lon­
gitudinal rows, seven rows per intersept. The skeletal elements between 
pores a:ce O. 02 millimetre thick, 

The intervallum contains only straight, porous septawithnotraces 
of pectinate tabulae, The septa are O. 07 millimetre thick and spaced about 
O. 65 millimetre apart midway across the intervallum, The septal pores are 
0. 17 millimetre in diameter. The exact arrangement of the septal pores is 
not known but they are abundant . 

The inner wall consists of annular rings arranged so the pores 
slant up and into the central cavity. On the intervallum side of the annuli' 
there are two small shelves, one projecting up into the intervallum and the 
other projecting nearly horizontal into the central cavity. The resulting 
structure more nearly resembles a ship's anchor than anything else. The 
annuli are spaced O. 56-0. 68 millimetre apart vertically and have a length of 
1. 0 millimetre. 

Occurrence, Lower Cambrian; GSC locality 73873 (District of Mackenzie). 

Discussion. Since this species lacks pectinate tabulae it belongs in the suborder 
Aj acicyathina, Family Cyclocyathellidae. The genera in this family to which 
it could possibly belong are Cyclocyathella. Gordonicyathus and Taylorcyathus, 
Cyclocyathella has downward pointing annuli and Taylorcyathus has "S"- shaped 
annuli leaving only Gordonicyathus . The annuli of Gordonicyathus have been 
described as "V"-shaped, leaving some doubt as to wh ether this species is 
really Gordonicyathus. The annuli of .9_. dorfi could be interpreted as non­
symmetrically "V"- shaped with an added plate projecting into the central 
cavity. 
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Family Ethmophyllidae Okulitch, 1943 

Genus Ethmophyllum Meek, 1868 

Ethmophyllum Meek, 1868, p. 62. 

Ethmophyllum, Okulitch, 1943, p. 64. 

Ethmophyllum, Hill, 1965, p. 72. 

Diagnosis. Solitary cups of cylindrical form with an outer wall of curved or 

geniculate pore-canals. Septa nonporous. Inner wall of complex, oblique 

pore-tubes formed by the ends of the septa. 

Occurrence. Lower Cambrian; U.S. A., Canada, ?Antarctia, ?Australia, 

?Siberia. 

Discussion. Although many species in Siberia have been assigned to this 

genus, most of them appear not to be congeneric with Ethmophyllum. They 

have inner walls formed by pore-tub e s but differ in the following respects: 

(1) they have a simple outer wall, (2) they have porous septa, (3) the inner 

wall is not made from the ends of the septa. 

Ethmophyllum cf. ~· whitneyi Meek 

Plate IV, figur es 5, 6a-d 

Ethmophyllum whitneyi Meek, 1868, p. 62. 

Ethmophyllum whitneyi, Okulitch, 1943, p. 65, Pl. 3, fig . 15; Pl. 4, 

figs. 1, 3, 4, 8. 

Ethmophyllum whitneyi, McKe e , 1963, p. 288, figs. 1-4. 

Ethmophyllumwhitneyi, Hill, 1965, p. 72, Pl. 4, fig. 1. 

Material. Hypotype s, GSC Nos. 25332, 25333. The description and discus­

sion b e low are bas e d mainly on specime n 25333 which is the larger and better 

preserved. 

D escr iption. Specimen 25333 is a fragment of a large, solitary, cylindrical 

individual with a maximum diame ter of 15 millimetr e s and length of 43 milli­

m e tres. If the rate of increase of the cup was relative ly constant then the 

total l ength would have exc ee d e d 145 millimetres. The central cavity is 9. 1 

millimetr e s wide giving an intervallum coefficient of 0. 16. The radial coef­

ficient is 4. 2. 
The oute r wall has four or more commonly five por e s per inter ­

s e pt, arranged in alternating longitudinal rows. The wall is O. 19 millimetre 

thick with the pores being 0. 10 millimetre in diameter, so that they are actu­

ally canals. In transve rse section the canals are straight and simple but in 

longitudinal s ection they ar e se e n to be of inve rted "V"-shape with the inner 

arm of the "V" longe r than the outer arm. The skeletal e leme nts of the outer 

wall are 0 . 03 millimetre thick. 



- 43 -

The intervallum contains only nonporous, straight, radial s e pta. 
These are 0 . 04- 0. 06 millimetre thick. 

The inner wall is formed by the joining of the e nds of the septa, 
resulting in oblique pore- tubes, slanting up a nd into the intervallum. In a 
transve rse s e ction, this arrangeme nt of pore -tubes gives the appearance of 
several concentric rows of pores. A second set of pores pe rpe ndicular to the 
main pore-tubes can be seen in the long itudina l se c tion (Pl. IV, fig. 6d). The 
inner e nds of the incline d tube e l e m e nts have a sma ll v ertical lip so that the 
opening of the tube is smaller than the tube it se lf. The inne r w all is 0. 58 
millimetre thick with pores 0.45 millimetre in diamete r. The distance from 
the centre of pore to centre of pore vertically is 0. 68 to 0. 7 5 millimetr e . 

Occurre nc e. Lowe r Cambrian; Atan Group, British Columbia. In easte rn 
California E . whitneyi o ccurs only in the uppe r Campito Formation and the 
lower Poleta Formation. 

Discussion. The larger size (15 mm as against a maximum of 10 mm in 
the type ) and lowe r intervallum c oeffic i ent (0. 2 as against a m inimum of 
0. 8 in material from the type a r ea) suggests the northe rn Cordille ra speci­
mens may b e a diff e r e nt s p ec ies from the California specimens. 

McKe e (1 963 ) in a study of the ontogeny of~· w hitne yi showed that 
the intervallum coefficient varied considerably within individuals but unfortu­
nate ly h e did not tabulate the results for any specimen large r than 6 millime­
tr es and the data presente d are insuffic i e nt to make any valid conclusion about 
the d e p e ndency of inte rva llum coefficient on size of specime n. 

The original desc ription of~· whitneyi (Meek, 1868) indicated a 
simple outer wall. Hill (1 965 ) after examining photographs of the holotype 
concluded that the outer wall had "simple , rounded and curved pore-canals 
a rrange d in quincunx". Examination of her photo gr aphs (1 965 , Pl. 4, fig. le) 
and especially of mate rial from California suggests somewhat "V" -shape d 
canals, but the prese rvation of the mate rial examine d is not suffic iently good 
to b e c e rtain of this . 

Family Ethmophyllidae ? 

Genus Mackenziecyathus n. gen. 

T y p e species. Mackenziecyathus bukryi n. sp. 

De scription. This genus is a solitary, cylindrical form w ith a smooth outer 
wall of simple pores . The intervallum conta ins only thin, radial, nonporous 
septa. The inner wall has t w o rows of oblique pore-tub es p e r inte r sept. 
These por e - tubes are intercommunicating. 

Occurr enc e. Lowe r Cambrian; GSC locality 68955 . 

Discussion. The inte rc ommunicating pore-tub es suggest this genus b e longs 
to the Ethmophyllidae but the inner wall is not forme d in the same way (by 
septal fluting) as in Ethmophyllum. The two rows of pore -tubes distinguish 
this genus from other m emb e rs o f the Ethmophyllidae. 
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Specimens described by Zhuravleva e t al. (1967) as various spec­

i es of Archaeocyathellus have some points of resemblance to this genus but it 

is impossible to say from the photographs whether there are two pores per 

inters e pt or not . 

Mackenziecyathus bukryi n. sp. 

Plate V, figures la-d 

Material. Holotype, GSC No. 25334. 

Description. The greatest observed h e ight of this form is 22 millimetres. 

The holotype has a diameter of 10. 0 millimetres , the central cavity occupy­

ing 8. 0 millimetres. The intervallum coefficient is 0. 1 and there are fifty­

six septa giving a radial coefficient of 5. 6. 

The outer wall has four to e ight simple pore s per inters e pt. The 

pores have a diameter of 0. 06 millimetre and occur in alternating longitudi­

nal rows. The skeletal e l eme nts b etween pores are 0. 03 millimetre thick. 

The thickness of the outer wall is 0. 08 to 0. 1 millimetre. 

The intervallum has only simple, thin, nonporous septa. The 

septa vary in thickness from 0. 03 millimetre to 0. 5 millimetre. They are 

slightly thicker at the inner wall. 

The inne r wall consists of intercommunicating pore-tubes arranged 

in two alternating longitudinal rows pe r intersept (Fig . 10). The por e -tubes 

are oblique upwards into the central cavity. The pore- tube s are 0. 17 milli­

metre in diame t er with a l e ngth of 0. 50 millimetre. The skeletal e leme nts 

are 0 . 08 to 0. I .millimetre thick. S e rial sections through the inner wall (Fig. 

10) show that the two pores are larger than the width of the intersepts so that 

the septa bend around the pores. These sections also show that the wall 

between the two pore s and between the pores above and below ceases to exist 

in the central part of the wall so there is free communication between all 

pores in an intersept. In transverse section the wall appears very complex 

with the septa b e nding towards or away from each other but seldom approach­

ing the wall perpendicularly. 

Discussion. In transve rs e section the inner wall is grossly similar to 

Cordilleracyathus but is much different in detail. Cordilleracyathus also dif­

fers in the construction of the outer wall, having pore-canals of inverte d 

"V"-shape . Serial sections through the inner wall are almost a n ece ssity for 

ide ntifying this form. 

Type species. 

Description. 

porous s epta. 
inter sept. 

Genus Palmericyathus n. gen. 

Ethmophyllum lineatus Greggs. 

Solitary Archaeocyatha h aving a simple outer wall and non­

The inne r wall has two rows of "V"- shaped por e -tubes p e r 

Discussion. This genus is generally similar to Mackenziecyathus but diffe rs 

from it in having "V"-shape d pore-tubes in the inne r wall. In transverse 

s ection the two are not readily told apart. 
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b 

a-c, approaching inner wall from intervallum side 
d-g, illustrates two pores per intersept 
h-1, part of the inner wall nearest the central cavity 

GSC 
Figure 10. Serial sections through the inner wall of Mackenziecyathus 

bukryi n. gen. et n. sp. 
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The inner wall is not so complicated as in Ethmophyllum and the 

simple nature of the outer wall makes assignment to the Ethmophyllidae 

doubtful. 

Palmericyathus lineatus (Greggs) 

Plate V, figures 3a-c 

Ethmophyllum lineatus Greggs, 1959, p. 66, Pl. 14, figs. 2-4. 

Material. Holotype, GSC No. 14315, from Salmo River, southern British 

Columbia. Additional, better preserved material has been collected in the 

District of Mackenzie (GSC locality 73871) and the following emended des­

cription is based on this material (hypotype, GSC No. 25336 and unfigured 

mate rial) as well as a re -examination of the holotype. 

Description. Only fragments are known, but the skeleton is inferred to have 

been large and bowl-shaped. The fragments from the District of Mackenzie 

reach a maximum length of 28 millimetres, Neither the intervallumnor sep­

tal coefficients can be calculated because of the fragmentary nature of the cups. 

The outer wall is perforated by three to six rows of simple canals 

per intersept. The pores are arranged in alternating longitudinal rows. The 

wall is 0. 08 millimetre thick and the canals are 0. 6 millimetre in diameter. 

The skeletal elements between pores are 0. 03-0. 04 millimetre thick. 

The intervallum contains only simple, nonporous septa spaced 

about 0. 4 millimetre apart. Each septum is approximately 0. 04 millimetre 

thick but thickens slightly near the outer wall. The intervallum is 1. 0-2. 3 

millimetres wide. 

The inner wall is a complex structure which apparently has one 

and one-half to two rows of pores per intersept. The inner ends of the septa 

bend just before joining the inner wall. This gives the inner wall a complex 

appearance similar to Ethmophyllum and Cordilleracyathus . 

In longitudinal section the wall consists essentially of "V"-shaped 

tubes with a small keel on the bottom of the "V". 

Occurrence. Lower Cambrian; GSC localities 73871 (Northwest Territories) 

and 75205 (British Columbia). 

Discussion. The exact construction of the inner wall is difficult to interpret; 

the bending of the septa near the inner wall is probably necessitated by the 

width of the two rows of pores per intersept, the two pores together actually 

being larger than the mean width of the intersept. This same situation occurs 

in Mackenziecyathus and the two are almost indistinguishable in transverse 

section. 

The specimens from southern British Columbia generally have 

a narrower intervallum than do those from the Mackenzie Mountains (1. 0-

·1. 5 mm as against 2. 2-2. 3 mm). In other respects they agree closely. 

Genus Zonacyathus Bedford and Bedford, 1937 

Zonacyathus Bedford and Bedford, 1937, p. 36. 
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Zonacyathus, Debrenne , 196 9, p. 314. 

Diagnosis. S e e D ebrenne , 1969, p. 314. 

Zonacyathus bore alis n. sp . 

Plate VI, figur e s la-c, 2a, b 

Material. Holotype , GSC No. 25337; paratype s, GSC Nos. 25338, 253 39. 

Description. Solitary, cornuate to cylindr oconical cups . The holotype r e ache s 

a maximum diamete r of 6. 1 millimetre s at a cup height of 15 millimetr e s . 

The outer wall has four to six rows of simple pore s per inte rs e pt. 

The thickness of the wall is O. 13 millimetr e w hile the diameter of the pore s 

is 0. 10 millimetre. The skeletal e lements b e tween pores are O. 04 millime ­

tre thick. The pores are arranged in a checke rbo a rd patte rn with clos e to 

equal spacing in all directions. 

The inte rvallum is relative ly wide (1. 5 mm) giving an interv al­

lum coefficient of 0. 7 5 at a diameter of 6. 1 millimetres. The septa are 

thin (0. 03 mm), straight and nonporous. At the top of the cup the outer 

wall curves over to meet the inner wall so that the intervallum is clos e d 

off by a porous cap. 

The inner wall is a complex zone of pore-tubes, irre gular in 

arrangement; whereas one pore ge n e rally occurs per inters e pt, some pores 

occur directly in front of septa. The pore s of the inner wall are much larger 

than those of the outer wall, the minimum size b e ing O. 23 millimetre. The 

total thickness of the inner wall v arie s conside rablybutis about 0 . 5 millimetre . 

Occi+rrenc;:e. The genus is known from Australia, Sib e ria and we stern Canada. 

The species is known from localities 68955 (Yukon Territory) and 7 3873 

(Northwest Territories). 

Discussion. In three out of the four spe cimens assigne d to this spe cie s the 

cup ends with the intervallum being seale d off by the oute r w all growing over 

to meet the inner wall. In all case s it arches ove r gently so that the cap is 

convex upwards. The cap do e s not proj e ct at all ove r the c entral cavity. 

Zhuravleva (1960b) described a cap in Ajacicyathus sunnaginicus formed by 

the outer and inner walls growing togethe r but partially covering the c entral 

cavity. She did not know whether each inte rsept had its own cap or whether 

there was one for the whole organism. In the holotype of z. bore alis, it can 

be seen that only one cap covere d all of the intervallum. Zhurav l eva did not 

regard these caps as being of taxonomic value, but it see ms to me to be 

remarkable and taxonomically significant that thre e out of four spe cime ns of 

one species have such an intervallar cap and hundr e ds of othe r specimens of 

othe r species from the same area show absolutely no e vidence the r eof. Until 

evidence to the contrary is found I r e gard the interv allar cap as being of spe ­

cific importance . 
The type spe cies of Z onacyathus, ~- r e t evallum (Bedford and 

Bedford), has only one to two pore s per intersept in the oute r wall whereas 

this specie s has four to six pore s p e r inte rs e pt. A spe cimen in the Prince ton 

University collections d e scribed by B e dford and B e dford (1937) as~· rete vallum 

has three to four pores per inter s e pt in the oute r wall but differs from the 
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Yukon species in having porous septa. Debr enne (196 9) stated that the type 
material of Z. retevallum has, apparently, impe rfor ate s e pta. 

The two specimens from locality 73873 are doubtfully placed in 
this s p ecies. They have a greater t otal diameter (up to 10 mm) and a large r 

central cavity. 

Zonacyathus prince tonensis n. s p. 

P l ate VI, figures 3-6 

Material. Holotype, GSC No. 25340; paratypes , GSC N os. 25341-25343. 

D escription. Both specimens are fragments of large bowl-shaped organisms, 
the holotype being 55 millimetres high and 60 millimetres long. The diame­
ter of the complete cups must h ave exceeded 100 millimetre s (130 mm if com ­
ple t e ly circular). 

The outer wall is pierc e d by four pore sper inte rsept, eachO. 1 mil­
limetre in diameter. The skeletal e l ements between pores are 0. 04 millime­
tre thick. The pores are a rrange d in alternating ve rtical rows. 

The intervallum is 1. 5 millimetre wide; it contains only imperfo­
r ate septa which are space d 0. 6 millime tre apart. The septa are 0. 08 milli­
m etre thick. 

The inner wall is somewhat thicke r than the oute r wall~ 0. 15 mil­
limetre - and is pierc ed by por e - tub e s 0 . 15 millimetre in diameter. The 
ske l e tal e l ements b etween pores are 0. 1 millimetre thick. Pores occur in 
two alternating rows p e r inte rsept. 

Occurrence. Lower Cambrian; locality 7 5207 (British Columbia). 

Discussion. This species is distinguished from~· borealis primarily on the 
s h a p e of the cup, the l a tter spec ies b e ing cylindro-conical. In z. bore alis 
the intervallum is clos e d off a t the upper e dge by t he outer wall growing ove r 
to the inner wall; it is not known if t his o ccurs in~· prince tonensis. The 
inner wall of~· prince tone nsis is also more regular in its pore arrangement 
than is Z . borealis. 

The r egular pore pattern of the outer wall in the holotype is occa­
sionally disrupte d when the pores occur in adjac ent row s instead of alternating. 
Sometimes, in places , three por es occur where there should only b e two. 
Suc h disruption probably o ccurs where new septa and n ew por e rows arise . 

SUPERFAMILY ANNULOCYATHACEA Krasnopeeva, 1955 

Family Porocyathidae Z hurav l eva, 196 0 

Genus Porocyathus Z hurav l eva, 1960 

Porocyathus Z huravleva, 196 0, p. 180. 

Porocyathus, Hill, 1965 , p. 81. 

Diagnosis. See Hill, 1965, p . 81. 
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? Porocyathus sp. 

Plate VII, figures la, b 

Material. Figured specimen, GSC No. 25344. 

De scription. A fragme nt 16 millime tres long of a conico-cylindrical cup w ith 

a maximum diamete r of 6. 5 millimetres. The intervallum is 1. 1 millimetre 

wide giving an intervallum coefficie nt of 0. 3. At t his diamete rthe re arefifty­

five s e pta so that the radial coefficient is 8. 4. 
The oute r wall is pie rce d by four or five rows of pore s pe r inter­

sept, adjacent rows a lternating. The por e s ar e of inverted "V"- s hape when 

seen in longitudinal section. They are 0. 04 millime tr e in diamet e r and the 

wall is 0. 07 millimetr e thick. 
The inte r vallum is crosse d only by impe rforate septa s paced about 

0 . 25-0. 3 millimetre apart . Each septum is about 0. 04 m illimetre thick 

except near the inner wall where it thickens slightly. 
The inner wall c onsists of geniculate pore -tub e s opening upwards. 

These are arranged in alternating long itudinal rows, a single row p e r inter­

sept. The pores are O. 25 millimetr e in diame t e r w ith the skeletal e l ements 

b etwee n them 0. 0 5 millime tre thick. When viewed in tangential section the 

pores are polygonal to h exagonal and c los e packe d, the s e pta waving slightly 

to pass b etween them. 

Occurrence. Lowe r Cambrian; GSC lo cality 73840 (Yukon T e rritory) . 

Discussion. The major differe n ce b etween this s p ecim en and P. pinus 

(the type spe cies) is the presenc e of uniformly porous s e pta i; the latter. 

Z huravleva (1960) r egarde d the diffe r ence b etween finely porous septa and 

sparsely por ous s e pta as b e ing of subgeneric importanc e but I have not e r ect e d 

a new subgenus here for l ack of more material since I do not completely 

understand the construction of the inner wall of this s p ecimen. In transverse 

s ection it is very clos e to that of Ethmophyllum b esovae Vologd i n but in lon­

gitudinal section it is a lmost identical to.!:· pinus. 

Genus Cordilleracyathus n. gen. 

Type species. Cordille racyathus blussoni n . sp. 

Description . Solitary, sle nde r cups of straight, cylindrical or conical form. 

Outer wall with pore-canals of inve rte d "V"-shape . Inte r v allumwith straight, 

radial nonporous septa. The inne r wall has po re -tubes partitione d so that 

t he central cavity has one pore p e r intersept and the intervallum side has two 

pores p er inte rsept. The pore-tubes a r e of r eve rs e d "S"-shape w ith spines 

proj e cting into the central cavity. 

Discussion. Assignment at the family l eve l for this genus is fairly straight 

forward . Geniculate outer wall tubes are known only in the Annulocyathidae 

and Porocyathidae. The Annulocyathidae are characte rize d b y an annulate 

inner wall while the Porocyathidae h ave a complex inne r wall of geniculate 

por e -tube s. Cordille racyathus is obviously close r to the porocyathids than 

the annulocyathids. The only featu re which possibly casts some doubt on the 
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familial assignment is the nature of the septa. In the Porocyathidae the septa 
are closely porous whereas Cordilleracyathus has completely nonporous 
septa. Many recent workers (Debrenne, 1964; Hill, 1965) have considered 
septal porosity to be of specific importance only. 

The only other genera included in the Porocyathidae - Porocyathus 
Zhuravleva and Squamosocyathus Zhuravleva - differ from Cordilleracyathus 
in the possession of porous septa and undivided pore-tubes in the inner wall, 

Cordilleracyathus blussoni n, sp. 

Plate VII, figures 2, 3, 4a, b, 5, 6 

Ethmophyllum americanum, Greggs, 1959, p. 66, Pl. 13, fig, 11; Pl. 14, 

figs. 5' 9' 12 . 

aff. Porocyathus sp., Handfield, 1968, p. 8. 

Material. Holotype, GSC No. 25345; paratypes, GSC Nos. 25346-25350. 

Description. The exact shape of the holotype is unknown but other specimens 
show that it is a generally cylindrical cup with a smooth outer wall. The holo­
type has a maximum diameter of 6. 4 millimetres with the central cavity being 
4. 1 millimetres and the intervallum 0. 7 millimetre. There are fifty-six 
septa giving a radial coefficient of 8. 6. The intervallum coefficient is 0. 2. 

The outer wall has three or more commonly four longitudinal rows 
of pores per intersept, each pore being approximately 0. 1 millimetre in 
diameter. The skeletal elements between pores are O. 03 to 0. 04 millimetre 
thick. The pores of one longitudinal row alternate with those of neighbouring 
rows. The outer wall is O. 1 millimetre thick. The pores in longitudinal sec­
tion are of inverted "V"-shape with a spine on the apex of the "V". 

The intervallum is relatively narrow and contains nonporous septa 
only. These are 0. 03 millimetre thick but thicken slightly near the outerwall 
although not near the inner wall. 

The inner wall is a thick (0. 25 mm) complex structure consisting 
of inclined geniculate pore-tubes, each with a vertical partition resulting in 
one pore per intersept on the central cavity side and two on the intervallum 
side. The former pores are elliptical (0. 08 x 0. 28 mm) with the long axis 
oriented transversely. Pores in each row alternate with those in adjacent rows. 
The skeletal elements between pores are 0. 8 millimetre thick. The pores on 
the intervallum side of the inner wall are arranged side by side, two per inter­
sept, those in neighbouring intersepts alternate. The pores are circular with 
a diameter of 0. 01 millimetre. The skeletal elements between pores in the 
same row are thicker (0. 1 mm) than betweenporesinadjacentintersepts. The 
two pores occupy slightly more than the fl.lll width of an intersept so that the 
septa bend around them. The pore-tubes have a spine of 0. 2-0. 3 millimetre 
projecting up and into the central cavity so that in longitudinal section the inner 
wall appears tb have "V"-shaped tubes in contrast to the outer wall which has 
inverted "V" tubes. 

Occurrence. Lower Cambrian; GSC localities 73870, 73872, 73873 and 75205. 
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Discussion. The specimens from localities 73870 and 73872 assigned to this 
species are all smaller than the majority of specimens from the type locality 
and may represent a different subspecies. The specimens identified by 

Greggs as Ethmophyllum americanum Okulitch appear to belong to this genus 
and species although I cannot be certain that the inner wall has a divided tube. 
The holotype of E. americanum is similar in cross-section to C. blussoni but 
as no longitudin-;;:l section is available and many genera with~omplex walls 
look the same in transverse section it is impossible to make a definitive iden­
tification. McKee (1963) suggested that!'._. americanum may be a synonym of 
!'._. whitneyi and this is a possibility. The complexity of ethmophyllids and 
porocyathids requires longitudinal sections for accurate identification. 

Family ? 

Genus Yukonocyathus n. gen. 

Type species, Yukonocyathus francesi n, gen. et n. sp. 

Description. A solitary, gently tapering cylindro-conical cup. Outer wall 
with small, moderately geniculate pore-tubes. Intervallum with only slightly 
porous septa, the pores occurring in a single row near the outer wall . Inner 

wall with one simple, large pore per inter sept. 

Occurrence. Lower Cambrian; southeastern Yukon Territory. 

Discussion, There is no one character that distinguishes Yukonocyathus from 
other genera of the Suborder Ajacicyathina as all of its features occur in other 
genera. It is rather the combination of characters that make Yukonocyathus 
unique, 

There are two ways to have geniculate pore-tubes in the outer wall 
(Fig. 11): 

a. By having simple oblique pore-tubes with projections from the outer wall, 
b. By having simple pore-tube which bend partway through the wall. 

It appears that the outer wall of Yukonocyathus is formed in the 
first way, but with the pores opening down instead of up. Among the Suborder 
Ajacicyathina this type of wall is known only in the SuperfamilyAnnulocyathacea. 

Within the superfamily only one family (Tumulocyathidae) has a 
simple inner wall, but the outer wall has tumuli. The Family Porocyathidae 
has a geniculate outer wall but a complicated inner wall. For the present 
Yukonocyathus is left as incertae sedis within the Superfamily Annulocyathacea, 

Yukonocyathus francesi n. sp. 

Plate VIII, figures la-c, 2a, b 

Material. Holotype, GSC No, 25351; paratypes, GSC Nos. 25352, 25353, 

Description. The holotype is an incomplete, gently tapered cup 42 millime­
tr e s long and 9. 5 millimetres in diameter at the large end. The small end is 
3. 0 millimetres in diame t e r. The r e are no indentations or ridges on the 

outer wall. 
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a 
Simple pore-tubes with balconnets 

(after Debrenne, 1964) 

b 
Bent pore-tubes 

(after Missarzhevskiy et al, 1962) 

GSC 

F igure 11. T wo methods of constructlng a wall with geniculate pore-tubes. 
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The thick (0. 28 mm) outer wall has four to six rows of pore­
tubes per intersept arranged in alternating longitudinal rows. The pore 
diameter is 0. 12 millimetre while the linteaux are 0. 05 millimetre thick. The 
pore-tubes are oblique down into the intervallum and protectedbyupside-down 
"balconnets" on the outer side. This gives the pore-tube a geniculate appear­
ance in longitudinal section. The inner ends of the pore-tubes curve down 
slightly making the end of the tube smaller than the middle part. The "balconnet" 
projects up slightly into the pore-tube above. 

The intervallum is 2. 0 millimetres wide and contains straight, 
radial septa, each having only one row of pores located near the outer wall. 
The diameter of the pores is 0. 2 millimetre. The septa thicken a little at the 
inner wall. The septa are 0. 06-0. 1 millimetre thick. 

The inner wall is thick (0. 28-0. 34 mm) but very simple in 
construction. Pores occur in a single row per inter sept, each pore occupying 
the full width of the intersept. Pores in each intersept alternate with those in 
neighbouringintersepts. The diameter of the pores varies from 0.40-0. 55 
millimetre while the skeletal elements range from 0. 35-0. 48 mil!imetre, 
Spines and other projections are completely lacking on the inner wall. 

Occurrence. Lower Cambrian; GSC localities 68957, 73840 and 74845 (Yukon 
Territory). 

SUPERFAMILY ERBOCYATHACEA Vologdin and Zhuravleva, 1956 

Family Erbocyathidae Vologdin and Zhuravleva, 1956 

Genus Ladaecyathus Zhuravleva, 1960 

Ladaecyathus Zhuravleva, l 960a, p. 43. 

Ladaecyathus, Hill, 1965, p. 84. 

Diagnosis. Solitary, cylindrical cups with screened pore-canals; porous 
septa; bars and ribs between pores of walls with short hair-like outgrowths 
forming a screen across the mouth of each pore. 

Occurr.ence, Lower Cambrian; Sanashtykgol horizon, U.S. S. R., Antarctica, 
Yukon Territory. 

Discussion. The above diagnosis is after Hill (1965) who also states that there 
are no synapticulae. The new species, _!:. fischeri, named below has synap­
ticulae. It is rather difficult to determine whether a character such as syn­
apticulae should be considered as a specific or generic character. Hill (1965) 
considered synapticulae useful for distinguishing genera and Zhuravleva 
(written comm., 1968) treats synapticulae as generic;: characters. Debrenne 
(1964) assigned specific value to synapticulae when rare, and generic value 
when constantly present. For the present I am following Debrenne's usage. 
In the specimens under discussion, some transverse sections show synapti­
culae while others do not. This is the first report of Ladaecyathus in North 
America. 



- 54 -

Ladaecyathus fischeri n. sp. 

Plate VIII, figures 3a-e 

Material. Holotype, GSC No. 25354; paratype, GSC No. 25355. 

Description. The holotype is a ve ry large rectangular fragment about 90 mil­

limetres long and 85 millimetres wide. The central part of the cup is partly 

preserve d n ear one e dge showing that the original organism must have been 

large and saucer -shape d with a diameter exceeding 130 millimetres. Origi­

nally the apical portion was probably more typically cup - shaped which then 

expande d rapidly to form a saucer. 
The outer wall in transverse s ection appears thin and simple with 

two or three pores pe r intersept. Tangential sections show that the pores 

form an irregular netwo rk which is divided into smaller and still more irreg­

ular pores by fine, irregularly shape d bars and rods which run in the plane 

of the wall but proj ect slightly above it, forming a kind of secondary wall. 

The r e does not appear to b e a distinct separation b etween primary and sec­

ondary walls. 
The intervallum is 2. 5-3. 0 millimetres wide with straight septa. 

The septa are 0. 15 millimetre thick and spaced O. 9-1. 1 millimetre apart. 

The pores in the septa are up to 0, 35 millimetre in diameter, the average 

being about 0. 25-0. 30 millime tre, They are circular or nearly so. Stirrup­

pores are definitely present at the inner wall and appear to be present at the 

outer wall. Synapticulae are present but not abundant. They are most com­

mon near the a.pica! part of the cup. Away from the apex they diminish so 

that in a cross-section 12 millimetres long only one synapticulae is present. 

In another transverse section distant from the centre no synapticulae are vis­

ible over a l ength of 22 millimetres. 
The inner wall is very much like the outer wall but with a finer 

and more c los e ly spaced secondary screen giving the wall a more c omplicate d 

appearance in tangential s ection. This screen is on the central cavity side of 

the wall. 

Occurrence. Lower Cambrian; GSC loc a lities 68957 and 7 3840 (Yukon 

T e rritory) . 

Discussion. This species differs from the type species, L. limbatus, in 

shape and presence of synapticulae. The synapticulae make it unique amongst 

all known species of Ladae cyathus. 
There has been some disagreement in the literature over the inter­

pretation of the "screened" type of wall seen in Ladaecyathus and other gen­

era of the Erbocyathidae. Z huravleva (1960a) described the outer wall of 

L adaecyathus as having branching pores and the inner wall as simple but with 

hair-like projections on the central cavity side. Debr enne (19 64) described 

a type of outer wall consisting of two independent walls, the outermo st b eing 

much thinner and with smaller pores than the inner part. She include d 

Ladaecyathus in a list of genera hav ing this type o'f outer wall. Her figure of 

the inner wall of Ladaecyathus shows simple pores with spines projecting into 

the central cavity. Hill (196 5) d e scribes the pores of both walls as having 

fine rod-like extensions, in the plane of the wall, across the pores and con­

siders these as "differ ing in no way that I can discern from that illustrated b y 
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Zhuravleva (1960a, Fig. IV) as an outer wall with branching pore canals". 
Unfortunate ly Zhuravleva did not illustrate tangential sections of the outer 
and inner walls, but after looking at photographs of the Yukon spe cies she 
wrote that the inne r and outer walls were the same as in Ladaecyathus . Hill's 
exce llent photograph (1965, Pl. V, fig. 3e) shows that the fine rod-like exten­
sions project away from the wall as we ll as in the plane of the wall so that the 
actual situation is a composite of the interpre tations expressed above. The 
outer screen, howeve r, does not form an indepe nde nt wall as d e scribed b y 
Debre nne . 

L a daecyathus a ff . _!:. fischeri n. sp. 

Plate IX, figur e s la, b ; Pla te XVI, figur e 3 

Material. Hypotypes, GS C Nos. 25356, 25382. 

Description. This is a colonial, cylindro- conical form w ith screened outer 
and inner walls. When the two cups ar e within a single oute r wall they have 
an individual diame ter of about 15 millimetres, Afte r branching the diame t e r 
of the m o r e complete specimen is 20. 2 millime tres with a central cavity 10. 0 
millimetre s acros s and an inte rvallum 5. 1 millimetres wide. There are an 
estimate d forty-eight septa at this diamet er. The inte rvallum coefficient is 
0. 5 and the radial coefficient is 2, 3. 

The oute r wall has screened or "branching" pores similar to those 
d e scribe d for L . fische ri. The pores in the fine outer scre en are about 0. 04 
millimetre in diameter while thos e in the m a in wall are about 0. 1 millimetre in 
diame ter . There a r e six to e i ght fine pores and two to four large r ones per 
inte r sept. 

The intervallum contains septa and synapticulae but no tabulae o r 
diss e pime nts. The septa are O. 2 millimetre thick and spac e d 0. 7-0 . 8 milli­
metre apart. The pores in the septa are about 0. 3 millimetre in diameter. 
The synapticulae a re partly as thick as the s e pta, but thin midway b etween 
the septa so that the c orne rs are rounded. 

The inne r wall has two pores p e r inte rsept but these a r e sc r eened 
on t h e central cavity s ide s imilar to the inner wall of L. fischeri. The inne r 
wall is 0. 2 millimetre thick w ith pores 0. 2millimetre in diameter andlinte aux 
0. 1 m illimet re thick. 

O ccurren ce . Lowe r Cambrian; GSC lo cality 7 5206 (British Columbia). 

Discus sion. The shape of the cups and t h e ir colonial habit throw con sider­
abl e doubt on the s p ecific and even gene r i c identification of thi s specimen. 
_!:. fi sch eri h as a large saucer-shaped cup and a l so h as fewe r synapticul ae 
than does this specimen. 

Debrenne (1 969) did not regard the shape of the cup as having spe­
cific value whe r eas most other workers (Okulitch, 1943 ; Zhuravl eva, 1960b) 
h ave done so. 

Zhuravleva (1960b) regarded colonia l habit amongst the Regularia 
a s, a t most, a specific character w h e r eas Hill (1965) r egarde d it as a gen­
e ric c har act e r. 
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Su pe rfamil y ? 

Family ? 

Genus Asp. 

Plate X, figures 4a, b 

Material. Figured specimen, GSC No. 25366. 

Description. This specimen is a solitary cylindro-conical cup which at a 

diameter of 11. 5 millimetres has a central cavity of 3. 7 millimetres and an 

intervallum 3. 1 millimetres wide. At this diameter there are twenty-eight 

septa giving a radial coefficient of 2. 4. The intervallum coefficient is O. 8. 

The outer wall is 0, 15 millimetre thick and pierced by two to four 

rows of pores per intersept, each oval-shaped pore being about O. 15 by 0. 22 

millimetre. The pores are arranged in alternating longitudinal rows. 

The intervallum is crossed by porous, radial septa, two of which 

bifurcate near the outer wall. The septa are 0. 1-0. 15 millimetre thick with 

pore::; 0. 2-0. 3 millimetre in diameter. The linteaux are 0. 3 millimetre thick. 

The septa are spaced 0. 7-0. 8 millimetre apart . There are, apparently, 

stirrup-pores in the septa at the inner wall. 

The inner wall is 1. 1 millimetre thick and quite complex. There 

are one and one -half or two pores per inter sept, the pores apparently being 

intercommunicating tubes. The pores are 0.25 millimetre in diameter, sep­

arated by skeletal elements 0. 2 millimetre thick. 

Occurrence. Lower Cambrian; GSC locality 75206 (British Columbia). 

D~scussion. The intervallum and both walls exhibit a rather unusual second­

ary thickening which covers nearly all skeletal elements and fills in the inter­

septs and much of the central cavity. The thickening occurs as light and dark 

layers, concentric within each intersept. Zhuravleva (1960b) described a 

similar secondary thickening in Ajacicyq.thus sp. 

The inner wall of this specimen is very similar to the inner wall 

of Tegerocyathus but the outer wall is not screened or branching as in the 

type species T. abakane sis (Vologdin). T. edelsteini (Vologdin) figured in 

Zhuravleva (l960b, Pl. XV, figs. 4-7) i."; especially close to the British 

Columbia specimen, 

SUBORDER COSCINOCYATHINA Zhuravleva, 1955 

SUPERFAMILY COSCINOCYATHACEA Taylor, 1910 

Family Coscinocyathidae Taylor, 1910 

Genus Coscinocyathus Bornemann, 1884 

Coscinocyathus Bornemann, 1884, p. 704, 

Coscinocyathus, Debrenne, 1964, p. 162. 
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Diagnosis. This genus is a solitary, generally cylindrical form with thin 
porous septa and porous tabulae. The outer wall has slightly curved oblique 
pore-tubes whereas the inner wall has one row of pore-tubes per intersept. 

Occurrence. Lower Cambrian; cosmopolitian. 

Discussion. The above diagnosis is from Debrenne (1964) who re-examined 
the type material. Since Bornemann est ablished the genus in 1884 it has 
become a catch-basin for nearly all Regularia with tabulae; over seventy-five 
species have been described, many of them based on poor material or super­
ficial differences. Debre=e {1964) made a valiant first attempt to straighten 
out the Coscinocyathus complex with a re-examination of the type species and 
some suggestions about other species already described. The following gen­
era were recognized by her: Coscinocyathus Bornema= - i=er wall with 
one row of pore-tubes per intersept; Geniculicyathus Debre=e - i=er wall 
with two or more "S"-sha pe d pore-tubes pe r intersept; Erismac oscinus 
Debre=e - i=erwall with two or more simple pores per inter sept; Retecoscinus 
Z huravleva - i=er wall with two or three short pore-tubes andtabulaewithtwo 
rows of e long at ed pores per intersept; Coscinoteichus Debrenne - innerwall 
with two or three rows of straight, oblique pore -tubes. 

The inner wall is the main distinguishing characteristic of these 
genera except for Retecoscinus which is distinguished by the unique pore­
pattern of its tabulae. About the only possibility not covered by the above 
genera is an inner wall with one simple pore per intersept; this is described 
b e low as Erismacoscinus? uniporus n. sp. 

All the described species of North American Coscinocyathidae are 
either listed or redescribed below under the appropriate genus. 

Coscinocyathus fritzi n. sp. 

Plate IX, figures 2a, b, 3-5 

Material. Holotype, GSC No. 25357; paratypes, GSC Nos. 25358-25360. 

Description. This straight cylindrical form reaches a diameter of 15 milli­
metres, the intervallum coefficient at this diame ter being 0. 3 and t h e radial 
coefficient 5. 7. The intervallum and outer wall have pronounced transverse 
a=ulations which do not affect the i=er wall. 

The outer wall is poorly preserve d on the holotype but paratype 
25358 shows the outer wall to b e simply porous with a thickness of 0. 08 mil­
limetre. On the upper side of many of the transverse expansions, the tabulae 
form the outer wall. 

The septa are O. 05 millimetre thick with pores O. 2 millimetre in 
diameter . 

The tabulae are O. 04 millimetre thick with pores 0. 02 milli­
metre thick. The tabulae are strongly convex upwards with the centre of 
curvature generally in the intervallum but a few seem to have their centre of 
curvature in the central cavity. The tabulae are spaced 0. 65 to 1. 0 millime­
tre apart . 

The inner wall is made up -of one rowof"S"-shape dpor e-tub esper 
intersept. The i=er end of each tube e lement flares slightly producing a 
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small upper and lower lip. The pore-tubes have a length of 0. 38 millimetre 

and a diameter of 0. 40 millimetre. The tube elements are spaced O. 40 mil­

limetre apart vertically. 

Occurrence. Lower Cambrian; GSC localities 73871 and 73872 (Northwest 

Territories). 

Discussion. The intervallum coefficient in this species has an observed 

range of 0. 3 to 0. 5 and the radial coefficient varies from 5. 7 to 4. 0. C. 

fritzi is similar to C. multiporus but the latter species lacks the pronounced 

expansions and contractions of the outer wall and intervallum. 

Coscinocyathus aff . .s'._. fritzi n. sp. 

Plate X, figures la, b 

Material. Hypotype, GSC No. 25361. 

Description. This specimen is a long, cylindrical fragment 23. 5 millimetres 

in diameter with an intervallum coefficient of 0. 25 and a parietal coefficient 

of 4. 4. The outer wall is not preserved. 

The intervallum contains s imply porous septa - 104 at a diameter 

of 23. 5 millimetres - and upwardly convex tabulae. The septa are O. 04 mil­

limetre thick with pores 0. 15 millimetr e in diameter. The tabulae are about 

twice as thick as the septa with pores 0. 08 millimetre in diameter. There 

are three to four pore-rows per intersept on the tabulae. The spacing of the 

tabulae is quite variable, 0. 23 millimetre to 1. 75 millimetre. 

The inner wall has one row of "S"-shaped pore-tubes per inter ­

sept. The pore-tubes are 0. 23 millimetre in diameter and 0. 33 millimetre in 

length. The end of each tube element curves up to partially block the opening 

of the pore -tube. 

Occurrence. Lower Cambrian; GSC locality 75205 (British Columbia). 

Discussion. The intervallum and radial coefficients of this specimen are 

very close to those of C . fritzi as is the distance between tabulae. The pore­

tubes of the inner wallhoweve r are more closely spaced in this specimen 

than in C. fritzi and the tube-elements do not have the small lip at the inner 

end. .s'._. vardabassi Debr enne has an inner wall very much like the specimen 

under discussion but the tabulae of C. vardabassi are much more widely 

spaced. 

Coscinocyathus multiporus Kawase and Okulitch, 1957 

Coscinocyathus multiporus Kawase and Okulitch, 1957, p. 917, Pl. 109, 

figs. 7-9. 

?Coscinocyathus inequivallus Kawase and Okulitch, 1957, p. 918, Pl. 110, 

figs. 1-6. 

Material. Holotype, GSC No. 13329 . 
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Description. This specimen is a large conical form 118 millimetres long and 
38 millimetres in diameter. The intervallum coefficient is 0. 6 and the radial 
coefficient 2. 6. 

The outer wall is 0. 1 millimetre thick and perforatedbyfour pores 
per inter sept, each about 0. 1 millimetre in diameter. 

The intervallum is crossed by simply porous septa and tabulae. 
The septa are 0. 08 millimetre to 0. 1 millimetre thick with pores 0. 1 milli­
metre in diameter, The tabulae are only slightly convex upwards; are 0, 1 
millimetre to 0. 15 millimetre thick and spaced 1, 5 to 2, 2 millimetres apart, 
The pores in the tabulae are 0, 1 millimetre in diameter and in regular rows 
about three to five per intersept. 

The pores of the inner wall occur in one row per intersept, pores 
in adjacent rows alternating. The pores are polygonal to hexagonal with the 
short dimension vertical. The pores are 0, 4 by 0, 6 millimetr e and are 0, 5 
millimetre long. They are slightly "S"-shaped, 

Occurrence. Lower Cambrian; known only from the type locality, GSC 24035, 

Discussion, ~· inequivallus is similar to C. multiporus except for its radial 
coefficient which at 4. 5 is considerably higher. This difference may be due 
to the large difference in size, the holotype of C. inequivallus being only 15 
millimetres in diameter compared to 38 millimetres for~· multiporus. C. 
veronicus differs in both intervallum coefficient (0. 3) and radial coefficient 
(4. 4). 

This species differs from C. serratus by the difference in spacing 
of the tabulae, being only 1. 5 to 2, 2 millimetres apart compared to 3, 0 to 
3, 5 millimetres apart in the latter species. 

Coscinocyathus cf. ~· multiporus Kawase and Okulitch 

Plate X, figures 6a, b 

Material. Hypotype, GSC No. 25362, 

Description, This specimen is an incomplete cylindrical fragment 33 milli­
metres long and 16 millimetres in diameter. The outer wall and intervallum 
are somewhat undulatory but the inner wall is not affected, The intervallum 
coefficient is 0. 8 and the radial coefficient 2, 5, 

The outer wall is not well preserved and nothing is known of its 
p()rosity. 

The intervallum contains simply porous septa O. 07 millimetre 
thick with pores 0. 15 millimetr e in diameter. The slightly convex tabulae 
are 0, 07 millimetre thick and are spaced O. 75 to 1, 45 millimetre apart. The 
pores in the tabulae are arranged in regular rows, about three per intersept, 
each pore being about 0. 2 millimetre in diameter, 

The inner wall has one row of slightly "S"-shaped pore tubes in 
each inter sept. Each tube element has a slight flare at the end with small 
spines projecting into the central cavity, The pores are hexagonal to polygo­
nal and occur in alternating rows. The pores are spaced 0, 4 millimetre 
apart vertically, measured from centre to centre. The wall is 0, 5 millime­
tre thick, 
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Occurrence, Lower Cambrian; known only from GSC locality 75205 (British 

Columbia). 

Discussion, The only difference between the above specimen and.£. multiporus 

are the presence of the small spines on the inner wall and a somewhat larger 

intervallum coefficient in the above, The poor preservation of the outer wall 

precludes a more positive identification, 

Coscinocyathus serratus Kawase and Okulitch, 1957 

? Coscinocyathus dentocanis, Okulitch, 1955, p. 51, Pl. III, figs. 5-7. 

Coscinocyathus serratus Kawase and Okulitch, 1957, p. 920, Pl. 110, 

figs. 7, 9. 

?Coscinocyathus dentocanis, Kawase and Okulitch, 1957, p. 916, Pl. 109, 

figs. 4-6. 

?Carinacyathusperforatus, KawaseandOkulitch, 1957, p. 922, Pl. 111, 

figs. 1- 5. 

Material. Holotype, UBC AP-17. 

Discussion. The holotype has not been examined, but the original description 

and illustrations are sufficient to confirm this species as a true coscinocyathid, 

Coscinocyathus dentocanis Okulitch, 1943 

Coscinocyathus dentocanis Okulitch, 1943, p. 67, Pl. 4, fig. 2. 

Material. Holotype, GSC No. 9516 from Dogtooth Range, British Columbia. 

Discussion. This specimen is too poorly preserved to warrant extension of 

the name to other specimens. 

Coscinocyathus rhyacoensis Okulitch, 1948 

Coscinocyathus rhyacoensis Okulitch, 1948, p. 343, Pl. 53, figs. 7, 8. 

Material. Holotype, UBC 7 in V. J, Okulitch Collection, from Dogtooth 

Mountains, British Columbia. 

Discussion. This specimen is too poorly known to warrant extension of the 

name to other specimens. 

Erismacoscinus Debrenne, 1958 

Erismacoscinus Debrenne, 1958, p. 65. 

Erismacoscinus, Debrenne, 1964, p. 166. 

Erismacoscinus, Hill, 1965, p. 108. 
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Erismacoscinus, Debrenne, 1969, p. 325. 

Diagnosis. See Debrenne, 1969, p. 325. 

Discussion. Debrenne (1964) erected the family Erismacoscinidae for this 
and several related gene ra but for the pr e sent I think the family Coscinocyathidae 
is sufficient for most of these genera, Hill (1965) through an apparent mis­
understanding of the structure of the inner wall included Erismacoscinus in 
the Co scinocyathellidae. 

Erismacoscinus cassiariensis (Kawase and Okulitch) 

Coscinocyathus cassiariensis Kawase and Okulitch, 1957, p. 917, Pl. 109, 
figs. 10-13. 

Material. Holotype, GSC No. 13330; paratype, GSC No, 13331. 

Description. The material is fragmentary so that the general shape of the 
species is not known except that it is generally cylindrical. The holotype is 
an elliptical fragment 15 x 20. 5 millimetres with an intervallum 4, 0 millime­
tres wide, At this diameter there are seventy-five septa. The intervallum 
coefficient is 0. 4 and the radial coefficient is 4. 2, 

Although the outer wall is not preserved in the holotype, it is seen 
in paratype 13331 to be simply porous with three to four pores per inter sept. 
The wall is 0. 07 millimetr e thick with a pore diameter of 0, 15. millimetre , 

The intervallum contains simply porous septa and tabulae. The 
septa are 0.06 millimetre thick with pores 0.2 millimetre in diameter. The 
tabulae are considerably thicker (0. 2 mm) but with pores of the same size as 
the septal pores. Only three tabulae are visible in the holotype and these are 
spaced 6 and 9 millimetres apart. 

The inner wall is thin and simple with two pores per intersept, 
each of a diameter of 0. 19 millimetre. The wall is 0. 1 millimetre thick. 

Occurrence. Lower Cambrian; known only from the type locality, GSC 24035, 

Discussion. The above description is based on a re-examination of the type 
material. The simple inner wall with two pores per intersept places this 
species in Erismacoscinus, It is distinguished from other speciesbythewide 
spacing of the tabulae, The original description states that the tabulae are 
spaced 2 millimetres apart but this apparently r esulted from confusion 
between the tabulae and almost tangential sections through several septa. 

Erismacoscinus tubicornus (Kawase and Okulitch) 

Coscinocyathus tubicornus Kawase and Okulitch, 1957, p. 921, Pl. LIO, 
figs. 10, 11, 

Material. Holotype, GSC No, 13334 from GSC locality 24036, Lower Cambrian, 
Wolf Lake area, Yukon Territory. 

Discussion, The holotype was not re-examined, Kawase and Okulitch indi­
cated that there may be two pores per inter sept. If such is the case, this is 
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a species of Erismacoscinus. The closer spacing of the tabulae (1. 5-2 mm) 

distinguishes this species from~· cassiariensis. 

Erismacoscinus cf. E. tubicornus (Kawase and Okulitch) 

Plate X, figure 2 

Material. Hypotype, GSC No. 25364. 

Description. The specimen is a fragment 17 millimetres long of a cylindri­

cal cup. The maximum diameter observed is 16. 8 millimetres at which 

diameter the central cavity is 8. 0 millimetres across and the intervallum is 

4. 4 millimetres wide . The inte rvallum coefficient is 0. 6. 

The outer wall has four simple pores per intersept with a diame ­

ter of 0. 1 (?)millimetre . The wall is 0. 2 (?)millime tre hick. The uncer -

tainty is due to overgrowth of the wall by exothecal lamellae. 

The intervallum is crossed by fifty-two straight, porous septa and 

domed, porous tabul ae. The septa are copiously porous with up to fifteen 

pores visible in a septum in transverse section. The septa are 0. 1 millime­

tre thick with pores 0 . 2 millimetre in diameter. The skeletalnetworkbetween 

pores is 0. 1 millimetre thick. 

The distance between septa midway across the intervallum varies 

from 0. 6-0. 75 millimetre. 
The tabulae are the same thickness as the septa but the pores are 

only half as large (O. 1 mm). They are arranged in two to three rows 

per intersept and separated by skeletal bars 0. 1 millimetre thick. The only 

tabulae visible are spaced 1. 9 and 2. 7 millimetres apart. 

The inner wall is a simple, porous cylinder with two vertical rows 

of pores per intersept. It is 0. 08 millimetre thick with pores 0. 15 millime­

tr e in diameter. The linteaux are 0. 08 millimetre thick. 

Occurrence. Lower Cambrian; GSC locality 75205 (British Columbia). 

Discussion. This specimen is clos e to both~. tubicornus and E. cas siariensis. 

It differs from the latter in closer spacing of tabulae. On the othe r hand, the 

tabulae are slightly farther apart than in E. tubicornus. 

Most interesting are the exothecal lamallae which are abundantly 

developed on the outer wall. Although dissepiments are normally associated 

with exothe cal lamallae this specimen (at a diameter of 16 mm) has dis ­

sepiments only on one side and much of the exothecal tissue lack s dissepi ­

ments . A little lower down in the cup, dissepiments are abundant both in the 

intervallum and the central cavity. The exothecal growth also is filled with 

dissepiments at this level. 

Erismacoscinus? uniporus n. sp. 

Plate X, figures 3a, b 

Material. Holotype, GSC No. 25363. 
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D e scription. The only specimen is an incomplete, gently tapering cone 2 3 

millimetres long. The diameter 6 millimetres from the smaller end is 15. 8 

millimetres at which diameter the inte rvallum coefficie nt is 0. 7 and the pari­

etal coefficient is 2. 5. 
The outer wall is simply porous, with (?)three pores pe r inte rse pt . 

The wall is 0 . 15 millimetre thick with pores 0. 15 millimetre in diameter. 

The straight radial septa are 0. 08 millimetre thick with por e s 

0. 23 millimetre in diameter . New s e pta grow in from the outer wall. The 

upward arching tabulae are about 2. 5 millimetres apart. The tabulae are 

0. 15 millimetre thick with pores 0. 23 millimetre in diameter. 

The inner wall has one row of simple pores per inte rsept. The 

wall is 0. 1 millimetre thick with oval-shaped pores 0. 15 millimetre high and 

0. 4 millimetre wide. The pores in each longitudinal row alternate with those 

in adjacent rows. Ske letal elements between pores are 0. 1 millimetre thick. 

Occurrenc e. Lower Cambrian; GSC locality 7 5205 (British Columbia). 

Discussion. Erismacoscinus was erected for tabulate genera with two or 

more simple pores per intersept in the inner wall. This species has only one 

and therefore should be plac e d in a n ew genus. I have not erected anew genus 

at this time in the hope s that more material will become available. This spe­

cies is the tabulate e quivalent of Robustocyathus. 

SUBORDER ? 

SUPERFAMILY ? 

Family ? 

Genus B sp. 

Plate X, figure 5 

Material. Figured spe cimen, GSC No. 25365 . 

Description. Only two oblique transve rse sections are available so that the 

exact shape is unknown but they are generally cylindrical or cylindro-conical. 

GSC 25365 has a diameter of 8. 2 millimetres with the central cavity being 

3. 6 millimetres across and the intervallum only 1. 5 millimetre wide. 

The outer wall is not well preserved, but where pres e rved in one 

or two places is apparently simple. There are several pores per intersept, 

each about 0. 07 millimetre in diameter and separated by skeletal elements 

0. 09 millimetre thick. One undescribed specimen has a hint in one place of 

latticed walls. 
The intervallum is crossed only by nonporous septa spaced about 

0. 2 millimetre apart. The septa are 0. 03 millimetre thick but thicken very 

slightly at the ip.ner wall. No tabulae (e ither porous or pectinate) or diss e pi­

ments wer e observed. 
The inner wall is a thick complex structure of pore-tubes, possibly 

one and one -half or two per intersept. Thes e pores ar e 0. 2 millimetr e in 

diameter and separated by skeletal e l e ments 0. 04-0. 07 millimetr e thick. The 

wall itself is 0. 8 millimetre thick. 
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Occurrence. Lower Cambrian; GSC locality 74845 (Yukon Territory). 

Discussion. In Russia these specimens would almost certainly be classified 
as Ethmophyllum but the inner wall is considerably different from~· whitneyi 
and a revision of the Ethmophyllidae is badly needed. Formosocyathus is 
almost identical to this genus with the addition of pectinate tabulae. Since 
pectinate tabulae are often poorly or not at all preserved (Hill, 1965) these 
specimens may actually: belong to Formosocyathus. In fact, Hill (1965) states 
"they (pectinate tabulae] may be absent in some, and rare in other individuals 
of the same species, while in yet others they abound." 

If the hint of clathrate walls observed in the smaller of the two sec­
tions is true then this genus would be Tercyathus. 

Both Tercyathus and Formosocyathus are regarded as having 
porous septa. 

CLASS IRREGULARIA Vologdin, 1937 

ORDER ARCHAEOCYATHIDA Okulitch, 1935 

SUBORDER ARCHAEOCYATHINA Okulitch, 1935 

Family Metacyathidae Bedford and Bedford, 1934 

Genus Metaldetes Taylor, 1910 

Metaldetes Taylor, 1910, p. 151. 

Metaldetes, Hill, 1965, p. 119. 

Metaldetes, Debrenne, 1969, p. 355. 

Diagnosis. See Debrenne, 1969, p. 355. 

Metaldetes? caribouensis n. sp. 

Plate XI, figures 1, 2a-c, 3a, b 

Material. Holotype, GSC No. 25367; paratypes, GSC Nos. 25368-25370. 

Description. This is a rather small, solitary or more commonly colonial 
form. The holotype has a diameter of 8. 3 millimetres with the intervallum 
being 3. 0 millimetres giving an intervallum coefficient of l. l. There are an 
estimated twenty-four taeniae at this diameter. 

The outer wall is double. The taeniae become compact forming 
the inner part of the wall and a thin mesh covers this on the outside. The 
pores of this thin outer mesh are irregular in shape and distribution but are 
numerous, there being several per intertaenial space. The outer part of the 
wall is 0. 03 millimetre thick while the inner part is 0. 07 millimetre thick. 
The outer pores are O. 04 millimetre in diameter. 

The very straight taeniae are O. 08-0. 1 millimetre thick with pores 
up to 0. 4 millimetre in diameter. Thin dissepiments are very abundant, both 
in the intervallum and the central cavity. The intervallum of some specimens 
also contains tabulae. This feature is further discussed below. 
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The inner wall is late developing in one specimen, appearing only 
at a diameter of 4. 7 millimetres. When present it is a simple porous cylin­
der with two pores per intertaenial space. The pores occupy the full width of 
the intertaenial space and are arranged in alternating longitudinal rows. 

Occurrence. Lower Cambrian; known only from GSC locality 73870 
(Northwest Territories). 

Discussion. The systematic value of dissepiments has been discussed else­
where in this report. As they are so abundant in these specimens they are 
"regarded as a specific character. 

The outer wall is very similar to the outer wall of Bedfordcyathus 
Vologdin which Debrenne (1969) placed in synonomy with Metaldetes. The 
inner wall of these specimens is not so strongly developed as in other species 
of Metaldete s. 

Genus Cambrocyathus Okulitch, 1937 

Cambrocyathus Okulitch, 1937, p. 251. 

Cambrocyathus, Okulitch, 1943, p. 72. 

Cambrocyathus, Hill, 1965, p. 120. 

Diagnosis. Conical cups with pronounced transverse annulations. The outer 
wall is simply porous. The intervallum has simply porous taeniae and abun­
dant dissepiments. Synapticulae are present but not abundant. The inner 
wall is simple. 

? Cambrocyathus sp. 

Plate XI, figures 4, 5; Plate XII, figures la, b; 5 

Material. Figured specimens, GSC Nos. 25371-25374. 

Description. These are all rather large cylindrical forms, GSC 25372 having 
a diameter of 45 millimetres. At this diameter the intervallum is 6. 5 milli­
metres wide and there are approximately 90 taeniae. Thus the intervallum 
coefficient is 0. 2 and the radial coefficient 2. 0. 

The outer wall is thick (0. 2 mm) and simply porous, the pores being 
about 0.2-0.3 millimetre in diameter. There are two to four pores per inter-· 
taenial space. 

The intervallum is crossed by rather straight taeniae which are 
joined by synapticulae. These vary considerably in abundance from one spec­
imen to the next. The straightness of the taeniae also shows considerable 
variation, many being so straight as to look like septa. The taeniae are 0. 2 
millimetre thick and are pierced by pores 0. 3-0. 4 millimetre in diameter. 
The synapticulae are about the same thickness as the taeniae except that they 
are thickened somewhat where they join the taeniae so that the corners are 
rounded. The taeniae are spaced 0. 75-0. 95 millimetre apart. Dissepiments 
are present in the intervallum of all specimens butvaryfromrareto abundant. 
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The inner wall is a simple, porous cylinder with two to three pores 
per intertaenial space. It is 0. 2 millimetre thick. The pores are 0. 15 mil­
limetre in diameter. Exothecal lamallae are present in a few places on the 
central cavity side of the inne r wall. 

Occurrence. Lower Cambrian; GSC localities 75208 and 75212 (British 
Columbia). 

Discussion. These specimens differ in several respectsfromCambrocyathus 
profoundus (Billings), the type species. s:'._. profoundus is a strongly conical 
form in which the intervallum and outer wall have strong transverse annula­
tions, as in Pycnoidocyathus, Synapticulae are rare, but present, in C. 
profoundus except at smaller diameters where they are common. The tae:rliae 
in the type species are generally straight, suggesting septa. While dissepi­
ments are abundant in the type species their systematic value is still debatable. 

The n etwo rk of taeniae and synapticulae, while too complex perhaps 
for Cambrocyathus, is not so complex as in Pycnoidocyathus or Protopharetra. 

GSC 25372 shows an interesting relationship between an exothecal 
growth and dissepime nts in the inte rvallum, the dissepiments occurring only 
adjacent to the exothecal growth. 

Family Archaeocyathidae Hinde, 1889 

Genus Flinder sicyathus Bedford and Bedford, 1937 

Flindersicyathus Bedford and Bedford, 1937, p. 28. 

Flindersicyathus, Hill, 1965, p. 123. 

Flinde rsicyathus, Zhuravleva et al., 1967, p. 93. 

Flinders icyathus, Debrenn e , 1969, p. 344. 

Diagnosis. Solitary Archaeocyatha with a simply porous outer wall and an 
inner wall consisting of pore -tubes projecting obliquely up into the central 
cavity. There is a single row of pores per intertaenial space, each pore being 
bounded by the taeniae and the synapticulae joining them. The intervallum is 
crossed by more or less regularly waved taeniae joined by synapticulae. 
Dissepiments may be present but no tabulae are known. 

Discussion. The above diagnosis is based on that given by Hill (1965) and 
confirmed by examination of the holotype of !:_. decipiens. 

As Hill (1965) has pointe d out, the combination of regularly­
arranged synapticulae and waved, porous taeniae results in a curved, hexag­
onal mesh similar in appearance to Syringocnema. 

The most striking difference between Flindersicyathus and 
Syringocnema is the number of pores on the hexagonal tube faces, the latter 
having two or three rows of small pores wherea s the former has only one row 
of large pores. 

Taylor (1910, p. 133) recognized the similarity between the con­
struction of Pycnoidocyathus and Syringocnema, and Flindersicyathus is e ven 
more like Syringocnema. 

See further discussion below under Pycnoidocyathus. 
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Flindersicyathus mcdamensis n. sp. 

Plate XII, figures 2-4, 6a, b 

Material. Holotype, GSC No. 25375; paratypes, GSC Nos. 25376-25379. 

Description. Small, solitary or colonial cylindrical cups, the holotype having 
a maximum diameter of 6. 0 millimetre s. At this diamete r the intervallumis 
1. 8 millimetre wide and the r e are thirty-two taeniae at the inner wall giving 
respectively an intervallum coefficient of 0. 7 and a radial coefficient of 5. 

The outer wall por e s ar e irregular in size and distribution but 
apparently with two p e r inte rtae nial space. The wall is O. 08 millimetre thick 
with pores O. 1 to O. 2 millime tr e in diameter. 

The intervallum contains waved taeniae joine d at the crests of the 
waves by synapticulae which are thinnest midway between the taeniae. The 
pore-rows in the taeniae curve up and out sharply from the inner wall. The 
arrangement of the synapticulae and taeniae forms a subhexagonal network of 
skeletal e lements in the intervallum. The taeniae are 0. 07 millimetre thick 
and pierced in a few spe cimens but only rarely. 

The inner wall consists of upward slanting pore -tubes arranged in 
a single row per intertaenial space. The wedge-shaped louvre s forming the 
tubes are 0. 2 millimetre long with the ave rage diame t e r of the tubes about 
0. 1 millimetre. 

Occurrence. Lower Cambrian; GSC locality 75208 (British Columbia). 

Discussion. Specimen 25378 is a massive colony with thre e central cavities 
surrounded by a single outer wall. Colonial habit amongst the Irregularia 
has usually not been regarde d as b e ing of systematic value, particularly at 
the generic level. Amongst the Regularia, howeve r, it has be e n r egarde d as 
of generic value (Vologdin, 1937; Hill, 1965); subgeneric value (Debrenne , 
1964) and of specific value (Z huravleva, 1960). For the time b e ing, at l east 
in the Irregularia, I regard t h e colonial habit of no specific value. 

Flinde rsicyathus cf. !_. aenigmatus Rodionova, 1967 

Plate XIII, figures la, b 

Flindersicyathus aenigmatus Rodionova, 1967, p. 95 , Pl. 45, figs. 1-5; 
Pl. 46, figs. 1 - 5. 

Material. Hypotype, GSC No. 25380. 

D e scription. The cup is a cylindro-conical fragment 35 millimetres long with 
a maximum diamete r of 13. 1 millimetres . At this diame t e r the intervallum 
is 4. 2 millimetres wide giving an inte rvallum coefficient of 0. 9. Ther e are 
forty-five taeniae crossing the intervallum at the maximum diameter. 

The outer wall is thin, 0. 08 millimetre, and pie rce d by irregu­
larly arranged pores 0. 04 millimetre in diamete r. 

Synapticulae are abundant but dissepiments are lacking in the inte r­

vallum. The taeniae and synapticulae are of equal thickne ss - 0. 04 millime tl'e . 
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The pores in the taeniae are about 0. 3 millimetre in diameter. In the lower 
part of the specimen (diameter 11 mm) there are three closely spaced 
tabulae. 

The inner wall, as seen in longitudinal section, consists of short 
oblique pore-tubes slanting in and up. There is one row of such tubes per 
intertaenial space, The tubes are O. 1 millimetre in diameter and 0. 2 milli­
metre long. The sides of the tubes are 0. 04 millimetre thick. Most of the 
tubes are slightly "S" -shaped. 

Occurrence. Lower Cambrian; GSC locality 75207 (British Columbia); in 
Siberia, F. aenigmatus is known only from the Sanashtykgol horizon. 

Discussion. The most unusual feature of this specimen is the presence of the 
three tabulae in the lower part of the cup and none elsewhere, Bedford and 
Bedford (1937) described a species of Flindersicyathus, !_. tabulatus, char­
acterized by what they called "growth tabulae" (see my earlier discussion of 
tabulae). The extremely limited occurrence of tabulae in the Canadian spec­
imen makes them of dubious systematic value. 

Lack of good longitudinal sections of the type material prohibits 
positive identification of my material. 

Flindersicyathus sp. 

Plate XIII, figure 2 

Material. Figured specimen, GSC No. 25381. 

Description. This is a cylindrical fragment 11. 3 millimetres in diameter 
with a central cavity of 4, 9 millimetres. The intervallum is 3. 2 millimetres 
wide. The intervallum coefficient is 0. 6. 

The outer wall is thick (0. 15 mm) and simply porous. The 
pores are 0, 15 millimetre in diameter and separated by skeletal elements 
about 0. 1 millimetre thick. 

The intervallum contains an irregular network of taeniae and syn­
apticulae, each of which is about 0. 07 millimetre thick. The pore rows in 
the taeniae curve up and out from the inner wall. These pores are 0. 38 mil­
limetre in diameter. At a diameter of 11. 3 millimetres there are approxi­
mately forty-five to fifty taeniae. 

The inner wall has a single row of oblique pore-tubes per inter­
taenial space, The pores open upwards into the central cavity. They are 
0. 38 millimetre in diameter with each tube being about 0. 6-0. 7 millimetre 
long. The sides of the tubes are 0. 07 millimetre thick. 

Occurrence. Lower Cambrian; GSC locality 75205 (British Columbia). 

Discussion. The taeniae and synapticulae are not so regularly arranged as 
in other species of Flindersicyathus. The inner wall is like that found in 
Flindersicyathus and Pycnoidocyathus, the only noteworthy feature being the 
large size of the pores. In this respect it is perhaps more like Pycnoidocyathus. 
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Genus Protopharetra Bornemann, 1884 

Protopharetra Bornemann, 1884, p. 705. 

Protopharetra, Debrenne, 1964, p. 213. 

Protopharetra, Hill, 1965, p. 127. 

Diagnosis. See Debrenne, 1964, p. 213. 

Protopharetr a sp. 

Plate XIII, figures 3a, b 

Material. Figured specimen, GSC No. 25382. 

Description. This specimen is a conico-cylindrical form with a diameter of 

26 millimetres. The intervallum coefficient ranges from 0. 75 to 0. 8 and the 

radial coefficient from 1. 5 to 2 in the material studied. 

The outer wall is relatively thick (0. 1 mm) and only sparsely 

porous. The pores are irregularly arranged in the wall. 

The intervallum contains abundant taeniae linked by synapticulae. 

Dissepiments are present but sporadically developed. The taeniae are waved 

and joined by synapticulae in a manner similar to that in Flindersicyathus. 

The taeniae are 0. 13 millimetre thick and the pores in them are 0. 4 millime­

tre in diameter. The taeniae and synapticulae thicken slightly when they join. 

The inner wall is a simple, porous cylinder containing one row of 

pores in each intertaenial space. The pores occupy the full width of each 

space, being about 0. 5-0. 6 millimetre in diameter. The inner wall is 0. 2 

millimetre thick. 

Occurrence. Lower Cambrian; GSC locality 75206 (British Columbia). 

Discussion. Synapticulae are perhaps more abundant in these specimens than 

in most Protopharetra. 
In 1964 Debrenne recognized fourteen species of Protopharetra. I 

am inclined to allow for more intraspecific variation and suspect the number 

of true species is smaller. 
For this reason I have refrained from erecting a new species for 

this form. Protopharetra sp. has features in common with!'.· polymorpha 

Bornemann and!'.· bourgini Debrenne. 

Protopharetra aff. !'.· polymorpha Bornemann, 1884 

Plate XIII, figure 4 

Materi"al. Hypotype, GSC No. 25383 and some unfigured material. 

Description. These specimens are colonial or solitary and all with abundant 

exothecal growths attached to the outer wall. GSC 25383 has a diameter of 

4. 4 millimetres, the central cavity being 1. 0 millimetre in diameter. The 

intervallum coefficient is 1. 7. In the other specimens the intervallum coef­

ficient falls within the range 1. 0-2. O. 
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The nature of the outer wall porosity is not known as it is mostly 
covered with exothecal lamellae or a nonporous pellis. 

The intervallum is filled with an irregular network of taeniae and 
synapticulae. The taeniae are pierced by rather large pores (0. 3 mm). 
Both the taeniae and synapticulae are O. 08 millimetre thick. Dissepiments 
are present in the intervallum but vary greatly in abundance from one speci­
men to the next. 

The inner wall is 0. 08 millimetre thick. It is simply porous with 
one or occasionally two pores per intertaenial space. 

Occurrence. Lower Cambrian; GSC Locality 73849 (British Columbia). Else­
where .!:_. polymorpha is known from Sardinia and Antarctica. 

Discussion. In the absence of tangential sections, positive identification of 
this material is impossible. The overall appearance is very similar to that 
of P. polymorpha from Sardinia. 

Genus Pycnoidocyathus Taylor, 1910 

Pycnoidocyathus Taylor, 1910, p. 132. 

Pyc:rioidocyathus, Bedford and Bedford, 1939, p. 78. 

Pycnoidocyathus, Hill, 1965, p. 128. 

Type species . .!:_. synapticulosus Taylor by subsequent designationofBedford 
and Bedford (1939); specimens T 1589 A and Bin the University of Adelaide 
collections. 

Diagnosis. The outer wall and intervallum have strong periodic contractions 
and expansions so that the intervallum can vary in width by a factor of three. 
The intervallum contains abundant, rather straight taeniae that are waved 
slightly in the radial plane. Synapticulae are abundant and fairly regularly 
spaced but with no apparent definite pattern. No dissepime nts are pres ent. 
The inner wall consists of short oblique pore-tubes slanted ?upwards. 

Occurrence. Lower Cambrian; Australia and Canada. 

Discussion. The above diagnosis is based on a re-examination of the holo­
type of.!:_. synapticulosus. Taylor's description and illustrations point out 
the salient features. The relatively poor preservation of the outer and inner 
walls prevents a more thorough analysis of their construction. 

The slight waving of the taeniae combined with the abundant regu­
lar synapticulae produces an intervallum structure similar to, but not so 
pronounced as, that in Flindersicyathus. The resulting tube structure is 
rectangular whereas that in Flindersicyathus is more hexagonal. Taylor 
recognized the real significance of these prototube s in a statement made on 
page 133 (1910): "This seems to indicate the way in which the similar perfo­
rated horizontal tubes of Syringocnema may have originated. 11 This point is 
discussed further elsewhere in this paper . 

Debrenne (1969) regarded Pyncoidocyathus as a subgenus of 
Flinder sicyathus, on the basis that the only real difference in them was the 
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external shape, Pycnoidocyathus having strong expansions and contractions. 
As I indicated above the tube structure of the intervallum of Pycnoidocyathus 
is not so strongl y developed as in Flindersicyathus. In any case, if the two 
are going to be considered as subgenera, then, according to the International 
Rules of Zoological Nomenclature, article 23c and article 24e, Pycnoidocyathus 
should be the genus and Flinder sicyathus a subgenus, as Flinder sicyathus 
dates only from 1937. 

Pycnoidocyathus sekwiensis . n. sp. 

Plate XIII, figure 5; Plate XIV, figures 1, 2a-c 

? Pycnoidocyathus columbianus, Okulitch, 1955, p. 58, Pl. 2, figs. 4-6. 

? Pycnoidocyathus amourensis, Kawase and Okulitch, 1957, p. 923, Pl. l12, 
fig. 1. 

? Pycnoidocyathus columbianus, Kawase and Okulitch, 1957, p . 924, Pl. 112, 
fig. 2. 

Pycnoidocyathus spp., Handfield, 1968, p. 8. 

Material. Holotype, GSC No. 25384; paratypes, GSC Nos. 25385-25387. 

Description. The holotype is a fragment 141 millimetres long and is cylindro­
conical in shape. The maximum diameter is 43 millimetres . At a diamete r 
of 36 millimetres the diameter of the central cavity is 12 millimetres giving 
an intervallum coefficient of O. 75. At 43 millimetres diameter the interval­
lum coefficient is 0. 8. The radial coefficient is 1. 5 at a diame t e r of 36 
millimetres. 

The outer wall is O. 04 millimetre thick and perforate d by simple 
pores somewhat irregular in size but about 0. 08-0. 1 millimetr e in diameter. 
The pore arrangement is unknown. 

The intervallum contains taeniae and synapticulae, both with a 
thickness of 0. 08 millimetre. The pores of the taeniae are large and n early 
square, the sides being close to O. 56 millimetre. The skeletal e lements 
between pores are O. 15 millimetr e thick. The por e rows in the taeniae curve 
up and out from the inner wall. The outer wall and intervallum have p eriodic 
expansions and contractions spaced about 8 to 10 millimetres apart. 

The thick inner wall (0. 7 6 mm) has one pore per intertaenial wall 
s p ace. The wall consists of oblique pore-tubes slanted upwards and inwards. 
The vertical distance b e tween pores is 2. 3-3. Omillimetres and the pore diam­
eter is O. 09-0. 1 millime tre. The slant length of the pore-tub e is v ariable 
but about 2 . 1-2. 5 millimetres. 

Occurrence. Lower Cambrian; GSC localities 73870, 73871 and 73872 
(Northwest Territories). 

Discussion. A certain amount of variation exists among the specimens exam­
ined, especially the intervallum coefficient, the radial coefficient and the 
abundance of synapticulae. Among the specimens from locality 73870 the 
intervallum coefficient varies from 0. 6 to 0. 9 and the radial coefficient varies 
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from 1. 5 to 1. 9. Some of this variation is caused by the expansion and con­

traction of the inte rvallum and some b y the differential growth of the width of 

the central cavity with respect to the width of the intervallum. 

The major difference between P. synapticulosus and.!:· sekwiensis 

lies in the inner wall. The pore-tubes of.!:· sekwiensis are large r in diame ­

ter, and longe r so that the inne r wall is much more obvious than in P. 

synapticulosus. The taeniae in.!:· synapticulosus are also a little straighte r 

and more regular than in.!:· sekwiensis. 

The re h as be en considerable confusion in the North American lit­

erature over the genera Pycnoidocyathus and Cambrocyathus Okulitch. The 

latter genus was established by Okulitch (1937) for Archaeocyathus profundus 

Billings. Subs e qu e ntly, Okulitch erect e d several new spec i es of Cambrocyathus, 

these b e ing C. amourensis (1 943 ) , C. orthoconicus (1 943), C. disse pimentalis 

(1943), £. columbianus (1943), C. donaldi (1 948) a nd£.? septimus (1948). 

Okulitch (1943) also include d Ethmophyllum c e ratodictyoides Raymond in the 

genus Cambrocyathus. Later, h e (1 95 0) place d Cambrocyathus in synonomy 

with Pycnoidocyathus. Z hur avleva (1 955 , p. 32) pointed out the error of 

equating Cambrocyathus with Pycnoidocyathus and stated that Cambrocyathus 

was a synonym of Loculicyathus Volo gdin, but she later (1960b) regarde d 

Cambrocyathus as not a synonym of Loculicyathus. Of Okulitch's species 

liste d above, the following are probably true Cambrocyathus: £. loupensis, 

£. amourensis, £. orthoconicus, and£. diss epimentalis, as well as the type 

spe cies£. profundus. The others probably b e long to Pycnoidocyathus except 

for£. columbianus. I have made thin sections of the holotype of C. c olumbianus 

and find that it has tabulae but it is too poorly preser ve d to ide ntify accurately. 

Since 1950 numerous specimens from the Cordillera have b een 

describe d as specie s of Pycnoidocyathus by Okulitch (1 955) , Kawas e and 

Okulitch (1957) and Greggs (1959). Some of these (s ee synonomy above) appear 

to b e conspecific with P. sekwiensis while others may be distinct species of 

either Pycnoidocyathu;-or Cambrocyathus. 

Family Protocyclocyathidae 

Genus Fenestrocyathus n. gen. 

Type spe cies. F enestrocyathus complexus n. sp. 

Description. This is a large cylindro-conical fossil with the oute r wall con­

sisting of a fine, irregular n etwo r k of skeletal elements forming an irregular 

screen. The inte rvallum contains c lose ly spaced, c oars e l y porous taeniae 

and abundant regularly spaced synapticulae. Disse piments are prese nt but 

not abundant. The inner wall is made up of somewhat "S"-shape d annular 

rings with a secondary screen on the central cavity side. 

Occurr ence. Lowe r Cambrian; GSC loc a lity 73873 (Northwest T e rritories). 

Discussion. The irregular taeniae and lack of tabulae plac e this genus in the 

Archaeocyathina in which only one genus with an annulate inner wall is known 

(Protocyclocyathus Vologdin). F e n estrocyathu_s differs from Protocyclocyathus 

by the pre sence of abundant synapticulae in the inte rvallum and more closely 

spaced taeniae, Protocyclocyathus also lacks the secondary screen on the 
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inner wall. The intervallum of Fenestrocyathus is very similar in appearance 
and construction to the intervallum of Taeniaecyathellus Zhuravleva but this 
genus lacks annular rings in the inner wall, 

Fenestrocyathus complexus n. sp. 

Plate XIV, figur es 3, 4a, b, 5; Plate XV, figures 1, 2 

Material. Holotype, GSC No . 25388; paratypes, GSC Nos. 25389-25391. 

Description. The holotype is a cylindrical fragment 18 millimetres long with 
a diameter of 10. 2 millimetres , The im:ervallum is 3. 6 millimetres w ide 
and the central cavity is 3. 0 millimetres in diameter. The intervallum coef­
ficient is 1, 2. 

A thin pellicle envelopes the entire exte rnal surface of the speci­
men. Beneath this p e llicle is a porous wall (0. 03 mm thick) made up, 
in part, of the ends of the taeniae and, in part, of a separate skeletal layer . 
The pores are irregular in size, shape and distribution. 

The inte rvallum, in transverse section, appears as an irregular 
network of taeniae and synapticulae. It actually consists of coarsely porous 
waved taeniae in which the pore-rows curve up and out from the inner wall. 
Regularly arranged synapticulae link the taeniae r esulting in a proto-tube 
construction is much the same manner as in Flindersicyathus. The thickness 
of the elements in the intervallum is about 0. 5 millime tre. The pores in the 
taeniae are square to r ectangular, the maximum size being 0. 23 by 0. 18 mil­
limetr e with the long dimension vertical. The linteaux are 0 , 07 millimetre 
thick. A few dis sepiments occur in the intervallum, 

The inner wall consists of more or less "S"-shaped annular rings 
spaced about 0, 4 millimetre apart vertically. The central cavity edge of the 
annuli has numerous, closely spaced hair-like projections screening the pore 
mouth. It is not known whether these projections reach from one ring to the 
next or are discontinuous. The annular rings are 0. 06 millimetr e thick and 
make pore-tubes 0, 75-1. 0 millimetre long. In the holotype and some of the 
other specimens (e. g. GSC 25390) some of the dissepiments continue into the 
central cavity whe r e additional thickene d skeletal materi al of irregular shape 
and size is attached to the diss e piments. This exothecal material does not 
occupy the entire central cavity. 

Occurrence. Lower Cambrian; GSC locality 73873 (Northwe st T e rritories). 

Discussion. Some specimens show v e ry few diss e piments so that the abun­
dance of dissepiments in this genus does not appear to be of specific impor­
tance. The nature and categorical value of the material in the central cavity 
is not known. 

It has been generally thought (Z huravleva, l 960b; Hill, 1965) that 
an important difference between s e pta and taeniae is the arrangement of their 
pores - the pores in septa occurring in diverge nt rows spreading from the 
centre of the septa and the pores in tae niae occurring in rows curving up and 
out from the inne r wall. In this specie s the general arrangement of the pores 
is in outward curving rows but s e veral rows curve towards the inner wall. 

As this occurs in mor e than one specime n it is probably not accidental and 
may be of considerabl e significance. 
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SUBORDER ARCHAEOSYCONINA Zhuravleva, 1955 

Family Metacoscinidae Bedford and Bedford, 1934 

Genus Claruscoscinus n. gen, 

Type species, Claruscyathus billingsi Vologdin. 

Description. This is a large, solitary form with a simply porous outer wall. 

The intervallum has straight radial taeniae resembling septa. The tabulae 

are convex upward. The inner wall has a single row of oblique pore-tubes 

per intertaenial space. The pore-tubes extend obliquely up and into the cen­

tral cavity. 

Occurrence. Lower Cambrian; Canada, Siberia and Antarctica. 

Discussion. Differs from the type species of Claruscyathus, C. cumfundus, 

by having much straighter, regular taeniae and pore-tubes. 

Claruscoscinus billingsi (Vologdin) 

Plate XV, figures 6a, b; Plate XVI, figures la-c 

Claruscyathus billingsi Vologdin, 1940, p. 48, Pl. 6, figs. 2-4, 7. 

Eucyathus obliquus Okulitch, 1948, p. 347, Pl. 55, figs. 4, 5. 

Claruscyathus sp., Handfield, 1968, p. 8. 

Material. Hypotypes, GSC Nos. 25397, 25398. 

Description, These are solitary, cylindrical cups ranging in size to 12. 5 

millimetres in diameter and up to 50 millimetres or more in length. The 

width of the intervallum varies in relation to the diameter of the central cav­

ity so that the intervallum coefficient ranges from 0. 9 to 1. 3, The radial 

coefficient varies from 3. 0 to 4, 7. 
The outer wall is poorly preserved in most specimens but is seen 

to consist of several rows of simple pores per intertaenial space. The outer 

wall is thin (0. 03 mm) with pores about 0. 02-0. 03 millimetre in diame ­

ter. Arrangement of the pores is not known. 

The intervallum contains taeniae and upwardly convex tabulae. 

The taeniae are generally quite straight and regular, r e sembling septa. The 

thickness of the taeniae varies from 0, 05 to 0. 1 millimetre. The taenial 

pores occur in upward and outward curving rows. The pore diameter is 0. 1-

0. 2 millimetre. Some taeniae start at the outer wall and extend only part 

way across the intervallum. 
The tabulae generally have their axis of curvature in the central 

cavity, although some have it in the inte rvallum. The tabulae vary in thick­

ness from 0, 04-0. 08 millimetre . The pores in the tabulae vary in shape, 

size and arrangement but are generally about 0. 09-0. 2 millimetre in diam­

eter. The spacing of the tabulae is extremely variable, even within a single 

specimen. 
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The inner wall has one pore per intertaenial space consisting of an 
oblique pore-tube slanted up and in to the central cavity. The shape of the 
pore-tubes varies from straight to slightly "S"-shaped. The diameter of the 
pore-tubes is 0. 25-0. 3 millimetre while the length of the tubes is 0, 35-0. 5 
millimetre. The tube elements are spaced 0. 4-0. 5 millimetre apart verti­
cally resulting in one to three pores per intertabulum. 

Occurrence. Lower Cambrian; GSC localities 73870, 73871 (Northwest 
Territories) and 75205 (British Columbia). 

Discussion. The extreme variability of the spacing of the tabulae is one of 
the most interesting aspects of this species. The possibility of this irregular 
spacing representing rhythmic growth is discussed elsewhere in this paper, 

A graph of total diameter plotted against intervallum coefficient 
shows the Ik to vary inversely with the diameter so care must be used to com­
pare total diameter as well as the intervallum coefficient. 

Eucyathus obliquus Okulitch from the Dogtooth Mountains of British 
Columbia appears to be conspecific with ,S'._. billingsi, although Okulitch stated 
that dissepiments and synapticulae are present in the Dogtooth specimen. 

Genus Pycnoidocoscinus Bedford and Bedford, 1936 

Pycnoidocoscinus Bedford and Bedford, 1936, p. 19. 

Pycnoidocoscinus, Debrenne, 1969, p. 367. 

Pycnoidocoscinus sp. 

Plate XVI, figures 2a, b 

Material. Figured specimen, GSC No. 25399. 

Description. This specimen is a very large cylindro-conical cup with a length 
exceeding 100 millimetres and a maximum diameter of approximately 30 mil­
limetres. At this diameter the central cavity is 15 millimetres in diameter. 

The outer wall and intervallum have strong transverse corruga­
tions like Pycnoidocyathus. This causes the total diameter to vary consid­
erably but the diameter of the central cavity is not affected. The outer wall 
is not preserved, 

The intervallum is a complex mesh of taeniae and synapticulae. 
Convex tabulae also are present in the intervallum. The taeniae are rather 
straight with only an occasional curve up and out near the outer wall but near 
the inner wall some run vertically or curve towards the inner wall. The pores 
are 0, 3 millimetre in diameter and the linteaux are 0. 15 millimetre thick. 

The synapticulae are about the same thickness as the taeniae 
(0. 10 mm) and very abundant. The synapticulae and taeniae thicken where 
they join so that the corners are rounded, 

The convex tabulae have their centre of curvature in the interval­
lum, They are very irregularly spaced, intertabular distances ranging from 
0. 8 millimetre to 3. 2 millimetres. The tabulae are thin (0, 05 mm) and have 
irregularly distributed and irregularly shaped pores. 
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The inner wall is a simply porous screen formed by synapticulae 

and the ends of the taeniae. The pores are 0. 30-0. 4 millimetre in diameter 

but may be elongated longitudinally. No louvres are present to form pore­

tubes as in Pycnoidocyathus and Flindersicyathus. 

Occurrence. Lower Cambrian; GSC locality 68958 (Yukon T e rritory); else ­

where Pycnoidocoscinu s is known only from Australia. 

Discussion. The corrugated intervallum, tabulae and simple inner wall are 

character istic of Pycnoidocoscinus. The irregular spacing of the tabulae 

suggests this specimen is not conspecific with,!:. pycnoideum which has more 

regularly spaced tabulae. The tabulae are also thicker in,!:. pycnoideum. 

A small individual attache d to this spe cimen apparently has arisen 

by budding. 

ORDER SYRINGOCNEMATIDA TAYLOR, 1910 

Family Syringocnematidae Taylor, 1910 

Genus Pseudosyringocnema n. ge n. 

Type species. Pseudosyringocnema uniporus n. sp. 

Description. The cups may be solitary or colonial with the intervallum con­

taining h exagonal tubule s. The tubule sides have only a single row of pores . 

The inner wall has oblique , "S" -sha ped pore-tub e s, two or thr ee per tubule in 

vertical arrangement. 

Occurrence. Lower Cambrian; Yukon Territory. 

Discussion. This genus differs from Flindersicyathus in having true tubules 

in the inte rvallum and also in the c onstruction of the inne r wall. Both 

Flindersicyathus and Syringocnema have only a single pore-tube per tubule in 

longitudinal section. The sides of the tubules in Syringocnema have two or 

three rows of small pores rather than one. The construction of these tubules 

lends credence to the ide a that Syringocnema and Flindersicyathus are rather 

more s imilar than has been indicated. 

Pseudosyringocnema uniporus n. sp. 

Plate XV, figures 3a-c, 4, 5 

Material. Holotype, GSC No. 25392; paratypes, GSC Nos. 25393-25396. 

Description. These specimens are all cylindrical; some solitary and some 

colonial. The largest specimen (GSC 25396) is 12. 0 millimetres in diameter. 

The holotype is 9. 7 millimetres in diameter with an intervallum of 2. 0 milli­

metres wide. The intervallum coefficient is 0. 7. Most of the other speci­

mens are l ess than 7 millimetres diameter. 
The outer wall is poorly understood but in places apparently very 

irregular. There is some suggestion that each tubule is covered by a single 
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pore in a tumular-like structure similar to the outer wall of Syringocnema. 
This would account for its irregular appearance. The outer wall is generally 
poorly preserved. 

The intervallum is crossed by h exagonal tubules which l eave the 
inner wall at about a 45 degree angle upwards and then flatt e n out to nearly 
horizontal. The tubules, when viewed in a longitudinal tangential s e ction are 
generally slightly elongated in a vertical direction, their longest dimension 
being O. 3- 0. 5 millimetre. The ir shorter dimension is 0. 3-0. 4 millimetr e . 
The tubules appear solid as in Syringocnema r ath er than retiform as in 
Flindersicyathus. Each side of a tubule { s pierced by a single row of pore s 
about 0. 1-0 . 15 millimetre in diameter. The pores are separated by skeletal 
e l e m ents 0. 15-0 . 2 millimet r e thick. 

The inner wall consists of upward slanting por e -tubes . There is a 
single row of pores p e r tubule when viewed in transverse section but two o r 
three per tubule in vertical section. The pores are oval shaped, being 0. 3 
by 0. 15 millimetre. The inne r wall is 0. 2-0. 25 millimetre thick. The 
"S"-shaped tube elements are widge-shaped, b e ing about twice as thick on the 
inte rvallum end. 

Occurrenc e . Lower Cambrian; GSC localities 68955, 68956 and 73840 (Yukon 
Territory). 
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Plates I - XVI 
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Plate I 

Figure 1. Archaeocyathids and a fragment of an olenellid trilobite from 

locality 68955, xl. 

Epiphyton sp. 

Figure 2. Longitudinal section of figured specimen 25400, from locality 

74845, xl4. 

Figure 3. Transverse section of figured specimen 25401, from locality 

75208, x9. 

Renalcis sp. 

Figure 4. Figured specimen 25402, from locality 73873, xl8. 
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Plate II 

Tumuliolynthus (Propriolynthus) vologdini (Yakovlev) (Page 30) 

Figure 1. 

Figure 2, 

Longitudinal section of hypotype 25312 from locality 73873, x8. 

Oblique transverse section of hypotype 25313 from locality 
73873, x8. 

Acanthopyrgus yukonensis Handfield (page 32) 

Figure 3. Longitudinal section tangential to inner wall of topotype 25314 
from locality 74845, x5. 

Figures 4a-c. Topotype 25315 from locality 74845; 4a, transverse section, 
x6. 5; 4b, enlarged detail of part of 4a, xl6; 4c, enlarged detail 
of part of 4a, xl4. 

Figure 9. 

Figure 5. 

Figure 6. 

Figure 7. 

Figure 8. 

Kaltatocyathus rozanovi n. sp. (Page 33) 

Transverse section of holotype 25321 from locality 68957, xlO. 

Sekwicyathus nahanniensis n. gen. et n. sp. (Page 34) 
(all from locality 74873) 

Oblique longitudinal section of holotype 25317, xl4. 4. 

Transverse section of paratype 25318, xl4. 5. 

Oblique longitudinal section of paratype 25319, xl2. 

Transverse section of paratype 25320, xl 1. 5. 
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Plate III 

Ajacicyathus aff. A. crassus Debre nne (Page 36) 

Figures la-c. Hypotype 2S323 fr .om locality 7S206; la, tangential section of 
outer wall, x4. 2; lb, longitudinal section, inner wall to left, 
x4. 3; le, tr ansverse section, outer wall at top, x4. 7. 

Ajacicyathus yukonensis Kawase and Okulitch (Page 37) 

Figures 2a, b. Hypotype 2S324 from locality 7S20S; 2a, transverse section, 
x3; 2b, oblique longitudinal section, x3. S. 

Figure 3. Transverse section of hypotype 2S32S from locality 7S20S, x6 . 

Ajacicyathus yukonensis? Kawase and Okulitch (Page 37) 

Figures 4a, b. Hypotype 2S326 from locality 7S20S; 4a, transverse section, 
x2. 3; 4b, oblique longitudinal section, x3 . 

Loculicyathus canadensis n. sp. (Page 39) 

Figures Sa-d. Holotype 2S327 from locality 689S7; Sa, transverse s e ction, 
wall A at the top, x4; Sb, longitudinal section, wall A on the 
left, x3. S; Sc, tangential section of wall A, x4. S; Sd, tangen­
tial section of wall B, x4; note division of wall B into lighter 
and darker h alves. 
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Plate IV 

Robustocyathus aff. R. peluduicus Zhuravl eva (Page 40) 

Figures l a, b. Hypotype 25328 from locality 75208; la, transverse section, 
x7. 5; lb, longitudinal section, x6. 

Figure 2. Transverse section of hypotype 25329 from locality75208, xl2. 

Figure 3. Transverse section of a spitz, hypotype 25330 from locality 
75208, x32. 

Figure 4. Transverse section of hypotype 25331 from locality 73848, x5. 

Ethmophyllum cf. ~· whitneyi Meek (Page 42) 

Figure 5. Transverse section of hypotype 25332 from locality 75209, x5. 

Figures 6a-d. Hypotype 25333 from locality 75207; 6a, transverse section, 
x3; 6b, longitudinal section, inner wall to l eft, x4; 6c, detail 
of outer wall from 6b, xl 3. 4; 6d, detail of inner wall from 6b, 
x9. 
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Plate V 

Mackenzie cyathus buk ryi n . gen. e t n. sp. (Page 44) 

Figure s la-d. Holotype 25334 from loc a lity 68955; la, transverse s e ction, 

x4 . 3; lb, m e di an longitudinal s ection, x4; le, s e ction t a ngen­

tial to oute r wall, xlO; ld, section tangentia l to inne r wall, x3. 

Gordonicyathus dorfi n. sp. (Page 41) 

Figures 2a-c. Holotype 25335 from loc ality 73873; 2a, oblique transverse 

section, x4; 2b, r e touche d duplic at e of 2a, x4; 2c , longitudinal 

section, x6. 

Palme ricy athus lineatus (Greggs) (Page 46 ) 

Figures 3a-c. Hypoty p e 253 36 from loc ality 7 3871 ; 3a, longitudina l section, 

x8; 3b, tr ansverse section, x7; 3c, s ection tangenti a l to out er 

wall, xlO. 
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Plate VI 

Zonacyathus bor ealis n. sp. (Page 47) 

Figures la-c . Holotype 25337 from locality 68955; la, l ongitudinal section, 

x3 . 5; lb, transverse section, x7; le, top of cup showing oute r 

wall covering the intervallum, xlO. 

Figure s 2 a , b. Par atype 2533 9 from loc ality 73873; 2a, longitudinal section, 

x2. 3; 2b, d etail of part of 2a, x6. 4 . 

Figure 3. 

Figure 4. 

Figure 5. 

Figure 6. 

Zonacyathus princ e tonensis n. sp. (Page 48) 
(all from loc a lity 75207) 

Section tange ntia l to inner wall of par atype 25341, x8. 

Oblique transve rse section of p a ratype 25342, x3, 5. 

Tr ansver s e s ection of holotype 25340, x5. 

Tr ansve rse section of paratype 25343, x6. 
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Plate VII 

? Porocyathus sp. (Page 49) 

Figures la, b. Figured specimen 25344 from locality 74840; la, transverse 

section, x5. 4; lb, longitudinal section tangential to inner wall, 

x6. 

Cordilleracyathus blussoni n. gen. et n. sp. (Page 50) 

Figure 2. Oblique section tangential to outer and inner walls of holotype 

25345 from locality 74873, xl3. 3. 

Figure 3. Oblique section of paratype 25346 from locality 73873, x2. 4. 

Figures 4a, b. Paratype 25347 from locality 73873; 4a, longitudinal section, 

inner wall on left, x7; 4b, enlargement of part of 4a, x20. 

Figure 5. Section tangential to inner wall of paratype 25349 from local­

ity 73870, xlO. 

Figure 6. Transverse section of paratype 25348 from locality 73873, 

x7.6. 
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Plate VIII 

Yukonocyathus francesi n . gen. et n. sp. (Page 51) 

Figures la-c. Holotype 25351 from locality 74845; la, transverse section, 

x5; lb, longitudinal section, outer wall to left, x6; 2c, trans­

verse section at younger stage of same specimen, x8. 

Figures 2a, b. Paratype 25352 from locality 68957; 2a, transverse section, 

x5; 2b, longitudinal section, x3. 5. 

Ladaecyathus fischeri n. sp. (Page 54) 

Figures 3a-e. Holotype 25354 from locality 68957; 3a, section tangential to 

outer wall, x3; 3b, s ection tangential to inner wall, x3; 3c, 

transverse section n ear apex, x2; 3d, longitudinal section 

tangential to a septum, x3; 3e, transverse section distant from 

apex, x4. 
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Plate IX 

Ladaecyathus aff. L. fischeri n. sp. (Page 55) 

Figures la, b. Hypotype 25356 from locality 75206; la, transverse section, 

x2; lb, d etail of outer wall, xl8. 

Coscinocyathus fritzi n. sp. (Page 57) 

(all from locality 73872 except Fig. 4) 

Figures 2a, b. Holotype 25357; 2a, longitudinal section, central cavity on 

left, approximate position of outer wall shown by dotted line, 

x6. 5; 2b, detail of lower part of 2a, showing pores in septum, 

x20. 

Figure 3. Detail of inner wall of paratype 25358, central cavity on right, 

x9. 

Figure 4 . Transverse section of paratype 25360, from locality 73871, x3. 

Figure 5. Section tangential to inner wall of paratype 25359, xl3. 
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Plate X 

Coscinocyathus aif. C. fritzi n. sp. (Page 58) 

Figures la, b. Hypotype 25361 from locality 75205; la, longitudinal section, 

central cavity on right, x3. 5; lb, detail of part of la, x5. 5. 

Coscinocyathus cf . ~· multiporus Kawase and Okulitch (Page 59) 

'Figures 6a, b. Hypotype 25362 from locality 75205; 6a, longitudinal section, 

x4. 5; 6b, transverse section, x4. 5. 

Erismacoscinus cf. ~· tubicornus (Kawase and Okulitch) (Page 62) 

Figure 2. Transverse section of hypotype 25364 from locality 7 5205, x4. 

Erismacoscinus? uniporus n. sp. (Page 62) 

Figures 3a, b. Holotype 25363 from locality 75205; 3a, transverse section, 

x25; 3b, longitudinal section, central cavity to left, x3. 

Genus A sp. (Page 56) 

Figures 4a, b. Figured specimen 25366 from locality 75206; 4a, transverse 

section, x3; 4b, longitudinal section, x3. 3. 

Figure 5. 

Genus B sp. (Page 63) 

Oblique longitudinal section of figured specimen 25365 from 

locality 74845, x3. 4 (the dark lines running through the upper 

part of the specimen are fractures, not tabulae). 
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Plate XI 

Metaldetes ? caribouensis n. sp. (Page 64) 
(all from locality 73870) 

Figure 1. Oblique section of paratype 25368, x3. 8. 

Figures 2a-c. Holotype 25367; 2a, transverse section, x4; 2b, longitudinal 

section, x3. 7; 2c, retouched duplicate of 2b, x3. 7. 

Figures 3p., b. Paratype 25369; 3a, longitudinal section showing irregular 

"growth tabulae", transmitted light, x2. 5; 3b, the same in 

reflected light, x2. 5. 

Figure 4, 

Figure 5. 

? Cambrocyathus sp. (Page 65) 

Transverse section of figured specimen 25371 from locality 

75208, x2. 5, 

Transverse section of figured specimen 25372 from locality 

75208, x3. 3; note exothecal growth and dissepiments. 
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Plate XII 

? Cambrocyathus sp. (Page 65) 

Figure s la, b . Figured specimen 25373 from locality 75208; la, transverse 
section (negative print}, x2; lb, longitudinal section, central 
cavity to right, x3. 

Figure 5. Transve rse s e ction (negative print) of figured specimen 25374 
from locality 75212, xl. 8. 

Flinde rsicyathus mcdamensis n. sp. (Page 67) 
(all from locality 75208) 

Figure 2 . Longitudinal section of paratype 25376, x5. 5. 

Figure 3. Longitudinal s ection of paratype 25377, x5, 

Figure 4. Transvers e section of paratype 25378, x3. 9. 

Figures 6a, b. Holotype 25375; 6a, transverse section, x5. 6; 6b, longitudinal 
section, x5. 4 . 
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Plate XIII 

Flindersicyathus cf. !_. aenigmatus Rodionova (Page 67) 

Figures la,., b. Hypotype 25380 from locality 75207; l a, transverse section, 
x3. 4; lb, long itudinal s ection , x2. 6. 

Figure 2. 

Flinde rsicyathus sp. (Page 68) 

Longitudina l section of figured specimen 25381 from locality 
75205, x2. 2. 

Protopharetr a sp. (Page 6 9) 

Figures 3a, b. Figur ed specimen 25382 from locality 75206 ; 3a, longitudinal 
section, central cavity to the right, x2. 2; 3b, transverse sec­
tion, x2. 5. 

Protopharetra aff . ~· polymorpha Bornemann (Page 69) 

Figure 4. Longitudina l section of hypotype 25383 from loc a lity 73849, x2 . 7. 

Pycnoidocyathus sekwiensis n. sp. (Page 71) 

Figure 5. Transverse sectionof holoty pe 25384£rom~ocality73870, xl. 8. 
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Plate XIV 

Pycnoidocyathus sekwiensis n. sp. (Page 71) 

Figure 1. Transverse section of paratype 25385 from locality 73870, xl. 4. 

Figures 2a-c. Holotype 25384 from loc a lity 73870; 2a, median longitudinal 
section, xl. 3; 2b, detail of part of 2a, x3 ; 2c, longitudinal 
section tangential to inne r wall, xl. 3. 

Fenestrocyathus complexus n. gen. et n. sp. (Page 73) 

Figure 3. Longitudinal section tangential to inne r wall of paratype 25389 
from locality 73873, x6. 5. 

Figures 4a-b. Paraty p e 25 390 from l ocality 73873; 4a, longitudinal section, 
x3; 4b, detail of l ower part of 4a, xl 5 . 

Figure 5. Transverse section of holotype 25388 from loc a lity 73873, x4 . 
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Plate XV 

Fenestrocyathus complexus n. gen. et n. sp. (Page 73) 

Median longitudinal section of holotype 2S388 from locality 

73873, x4. 3. 

Oblique section of paratype 2S391 from locality 73873, x4. 

Pseudosyringocnema uniporus n. gen. et n. sp. (Page 76) 

Figures 3a-c. Holotype 2S392 from locality 689S6; 3a, oblique section tan­

gential to inner wall, x4; 3b, median longitudinal section, x3; 

3c, detail of part of 3b, x6. 

Figure 4. Transverse sectionofparatype2S393fromlocality73840, xS. 8. 

Figure S. Transverse section of paratype 2S394 from locality 689SS, x3. 

Claruscoscinus billingsi (Vologdin} (Page 74) 

Figures 6a, b. Hypotype 2S397 from locality 73871; Sa, transverse section, 

xS; Sb, longitudinal s ec tion, x3. 
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Plate XVI 

Claruscoscinus billingsi (Vologdin) (Page 74) 

Figure s 1 a-c. Hy potype 25398 from locality 75205; la, transverse section, 

x3. 5; lb, longitudinal section, x3. 5; le, detail of tabula from 

la, x6. 

Pycnoidocoscinus sp. (Page 75) 

Figures 2a, b . Figures spec imen 25399 from locality 68958; la, longitudinal 

section, central cavity to the right, x3. 3; lb, transverse sec­

tion, x3. 

Figure 3. 

Exothecal growth (Page 8) 

Tr ans ver s e section through Protopharetra sp. and L a daecyathus 

aff. .!:'.· fischeri n . sp. showing exothecal growth connecting 

the diffe r ent genera, x2; hypotype 25382 from loc ality 75206. 
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