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ABSTRACT 

Fossil-rich, marine uppermost Jurassi c and earliest Cretaceous 
sections recently discovered in western British Columbia, Richardson 
Mountains-Porcupine Plain trough, and Sverdrup Basin are characterized by 
the complete development of the Jurassic-Cretaceous boundary beds and 
persi stence of high marine regime across the Jurassic-Cretaceous boundary. 
Some Berriasian beds of these sections in western British Columbia have 
yielded mixed faunas of Tethyan ammonit es, boreal ammonites and buchias. 

It was possible to correlate the Jurassic-Cre taceo us boundary beds 
of these regions with one another and with the classical ammonite zones 
and stages of the Tethyan and boreal realms of Europe. The Juras sic­
Cretaceous boundary in Canada is placed between the basal Berriasian 
Buchia okensis s.str. and the latest Tithonian (= latest Volgian) Buchia 
terebratuloides s. lato- Buchia n.sp. aff. okensis zones. Time equiva­
lents of the Canadian zones are present in the type area of the upper 
Tithonian and Berriasian stages in southeastern France. They appear, 
however, to be largely absent due to nondeposition (?) or subsequent 
erosion in th e type area of the Vo lgian and Ryasanian stages on the 
Russian Platform. 
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Figure 1. Latest Upper Jurassic (upper Tithonian) and earliest Lower Cretaceous 
(Berriasian) paleogeography of Western and Arctic Canada. Numbers 
refer to marine depositional basins discussed in the text. 



BIOCHRONOLOGY OF JURASSIC- CRETACEOUS 
TRANSITION BEDS IN CANADA 

INTRODUCTION 

This paper attempts to bring up to date and to summarize briefly the 
information noH available about the zonal sequence and interregional correla­
tion of the Jurassic-Cretaceous transition beds of Western and Arctic Canada. 
Much of the information is scattered in several regional stratigraphi cal and 
paleontological reports of the author. Although reasonable in the light of 
the information available, some of th e conclusions offered may have to be 
revised later Hhen the rocks and fauna s concerned are s tudied in a greater 
detail1 . Except for the ? latest Juras sic Tol lia (Sub craspedites ?) n. sp. of 
Sverdrup Basin and Buchia terebratuloides s .la to fa una of Ives tern British 
Columbia, all Canadian faunas discus sed in this report have alre ady been fig ­
ured and most have been des cribed. 

DISTRIBUTION AND GENERAL FEATURES 

Fos s il-rich, marine uppermo s t Jurass i c (upper Tithonian or upper 
Volgian) and basal Cretaceous (Berriasian or Infravalanginian) rocks occur in 
the folloHing depositional basins of Western and Arctic Canada indicated by 
numbers on the accompanying palaeoge ographical map (Fig. 1): 

1. Sve rdrup Basin in the Canadian Arctic Archipelago; 
2. Intracratonic trough of Richardson Mountains and Porcupine Plains 

in northern Yukon and Mackenzie District of NorthHest Territories; 
3. Geosynclinal (= eugeos ynclinal) troughs of Hestern Cordillera of 

British Columbia; and 
4. Depositional basin of Pe a ce River Foothills and Plains in north­

eastern British Co lumbia. 
Only the r ocks of the first thre e depositional bas ins Hill be consid­

ered in this paper a s the partlv nonmarine and mo s tl y poorlv fo s siliferous 
uppermost Jurass i c and basal Cre taceous rocks of northHestern British Columbia 
are too poorly knm,rn at present. 

ln the first thre e above me ntioned depositional bas ins sections are 
knoHn in Hhi ch the uppermost Jurass i c rocks grade imperceptibly into the basal 
Cretaceous rocks. Ammonite, belemnit e and Buchia (= Aucella) faunas of these 
sections are connecte d by many trans iti ons . Thi s indicate s the complete devel­
opment of t he uppermos t Jurassi c and basal Cretaceous rocks and the pers i s tence 
of a hi gh marine regime across the b i ochronologically define d systemic boundary 

1
This pape r Has submitted for publi cati on in the P r oceedings Volume of the 2nd 

Internationa l Colloquium on the Jurassic System on April 15, 1967. The substance 
of thi s pape r Has prese nted orally at one of the s cientific s essions of this 
s ymposium on July 20th at Lu xemb ourg . Pub l i cation of the Proceedings Volume 
has been inde finit e l y de l ayed; th e principal conc lu sions are s til l valid and 
the pape r i s presented he r e in th e ori ginAl form except for a f eH footno te 
comment s . 
Original manuscript submitted: Januar y 20, 1971 
Final ve rsion approved for nuhli cat i on: .Tanuarv 25, 1971 
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at least in the central parts of these basins. This circumstance alone makes 
these sections valuable interregional standards of reference . The value of 
these sections for the purposes of regional and interregional correlation of 
the Jurassic-Cretaceo us transition beds is, however, further increased by the 
circumstance that the first t\vO bas ins contain typical boreal ammonite and 
Buchia faunas while the third contains several basal Cretaceous (Jeletzky, 
1965, p. 56) faunas characterized bv a rather unusual association of Tethyan 
(mostly Andean or Indo -Pacific) ammonites lvith the well lmm-m boreal ammonites, 
belemnites and buchias. This permits the clarification of time-relationships 
bet1-1een several class ical upper Tithonian and Berriasian ammonite zones of the 
Tethyan Realm and the equally well kno1-m ammonite and Buchia zones of the upper 
Volgian and early Neocomian (= Infravalanginian) s tages of the Boreal Rea lm . 

ZONAL SUBDIVISION AND INTERREGIONAL CORRELATION 

The zonal subdivision and interregional correlation of Jurassic ­
Cretaceous transition beds of Western and Arctic Canada are summarized in 
Figure 2. Only the type areas of classical Tethyan and boreal stages are con­
sidered for the purposes of interregional correlation. Because of the apparent 
absence of diagnostic Tethyan ammonites2 , the upper Tithonian stage of western 
British Columbia is defined, someVIhat arbitrarily, as an equivalent of the upper 
Volgian stage of the Boreal Realm in its traditional interpretation (e.g. Sasonov, 
1956a, p. 25). The r ecent proposal of Gerassimov and t!ikhailov (1966, p. 120) 
to unite loVJer and upper Volgian stages and to subdivide this Volgian stage into 
three substages is not followed in this report. The upper Volgian stage can be 
relatively easily recognized in the Sverdrup Basin of the Canadian Arctic 
Archipelago because of the presence of several standard Buchia and ammonite 
zones widespread in central Russia and northern Siberia (Jeletzky, 1966). 

Buchia fischeY'iana zone of Sverdrup Basin (Jeletzky, 1966, p. 30, 
Pl. VII, figs. 2; Pl. VIII, figs. 2-6, 8) is of the early upper Vol gian age and 
corresponds approximately to Kachpur1: tes .fulgens and Craspedi tes subdi tus zones 
of the Russian Platform (Fig. 2). This is indicated by its stratigraphic rela­
tionships in both the Sverdrup Basin and the Richardson Mountains-Porcupine 
Plain trough. There it is underlain immediately and gradationally by beds 
containing late loVJer Volgian Buchia fauna consisting of: B. piochii (Gabb) 
(=B. russiensis Pavlmv), B. piochii var. mniovnikensis (Pavlmv), and B. aff. 
fischeriana (d'Orbigny). In at least one section in Sverdrup Basin Buchia 
fischeriana zone is overlain immediately and gradationally by beds containing 
Craspedi tes (Taimyroceras?) canadensis and Buchia um;chensis s. s tr. (Jelet zky, 
1966, p. 43 and Fig. 2 of this paper) and corresponding to the late upper Volgian 
(presumably part or al l of Craspedites nodiger zone). 

Buchia fischeriana zone of ,,,estern British Columbia appears to have 
about the same age limits as its boreal counterpart and so provides an important 
datum-plane for zonal correlation of Jurassic-Cretaceous transition beds of 
these tVJo regions. It is directly and gradationally underlain by late lower 
Volgian Buchia piochii s.s tr. zone and overlain by Buchia terebratuloides s. 
lato-Buchia n.sp. aff. okensis zone. The latter zone includes beds equivalent 
to the upper part of the upper Volgian because of its occurrence directly under­
neath the lmver Berriasian Buchia okensis zone, the late upper Ti thonian affin­
ites of the ammonite fauna of its Californian counterpart (see below), and the 
presence of BerY'iasella (Paraaontocerous) callistoides (see Footnote 2). 

Craspedites (Taimyroceras?) oanadensis and Buchia unsohensis beds of 
Eureka Sound, Ellesmere Island can be confidently correlated with the late 
2since thi s was written BerY'iasella (Paradontooeras) callistoides (Behrendsen) 
has been identified by the writer from the arenaceous facies of Buchia 
terebratuloides s.lato and Buchia n.sp. aff. okensis zone in the Taseko Lakes 
map-area (GSC loc. 56484). This discovery confirms the correlation of the 
upper Volgian and upper Tithonian stages favoured by the writer. 
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upper Volgian stage of Central Russia and northern Siberia (J e letzky, 1966). 
Elsewhere in Sverdrup Basin and in Richardson Mountains-Porcupine Plain trough 
these beds are recognizable because of local occurrence of Buchia unschensis 
s.str. in largely unfossiliferous unit occurring between Buchia fischeriana 
and Buchia okensis zones (Je letzky, 1967, pp. 33-34). 

A still undescribed ammonite and Buchia fauna occurring on Axel Heiberg 
Island about 28 feet below the base of Buchia okensis and Tollia (Subcraspedites) 
aff. suprasubditus zone ( Fig . 2) is tentatively placed in the uppermost Jurassic 
rather than in the basal Cretaceous. This zone does not seem to be represented 
in the upper Volgian stage of Central Russia (see below). 

Buchia t erebratuloides s. lato (including B. subinflata Pavlow and B. 
occidentalis Anderson) and Buchia n.sp.aff. okensis Pavlow (= B. trigonoides 
Ande rson, 1945 non Lahusen, 1888) zone of the western Cordillera of British 
Columbia can be confidently correlated with the late upper Tithonian on the 
one hand and the late upper Volgian on the other. In California this zone 
(Calif. Acad. Sci., loc. 28037; see Anderson, 1945) contains a number of partly 
misiden tified late upper Tithonian ammonites. In Central Russia its Buchia 
forms (e.g. B. terebratuloides var. subinflata Pavlow) are largely restricted 
to th e late upper Volgian (Craspedites nodiger zone ). I ts direct and grada­
tional superposition on Buchia fis cheriana zone confirms this conclusion. 

The direct and gradational supe rposi tion of Buchia okensis zone on 
Buchia terebratuloides s.lato- Buchia n.sp.aff. okensis zone precludes the ref­
erence of the latter to any part of the Berriasian or Infravalanginian stages 
(Jeletzky, 1968, pp. 102-103). 

In the Sverdrup Basin (Jeletzky, 1966) Buchia terebratuloides s.lato­
Buchia n.sp.aff. okensis zone corresponds to part or all of Craspedites 
(Taimyroceras?) canadensis and Tollia (Subcraspedites ?) n.sp. zones because of 
the entirely similar stratigraphic relationships of the latter zones (Fig. 2). 
Th e rare presence of Buchia aff. ter ebratuloides var. subinflata (Pavlow) in 
Craspedites (Taimyroceras?) canadensis zone (Jeletzky, 1966) confirms this con­
clusion. 

It seems likely that the hiatus separating Craspedites nodiger and 
Berriasella (Riasanites) rjasanensis zones in Central Russia (Fig. 2) embraces 
also the upp e r part of the Canadian Buchia terebratuloides s.lato-Buchia n.sp. 
aff. okensis zone. This i s sugges t ed by the circumstance that Buchia fischeriana 
is common in the Craspedites nodiger zone of Central Russia but is rare or 
absent in the upper part of Buchia terebratuloides s.la t o- Buchia n.sp.aff. 
okensis zone in Canada. No repre sen ta tives of Buchia n.sn.aff . okensis (Pavlow), 
such as are common in the upp e r part of Buchia ter ebratuloides s .lato-Buchia 
n. sp . aff . okensis zone in Canada and California, have furthermore ever been 
figured from CrasDedites nodiger zone of Central Russia by Pavlow (1907) and 
other Russ ian and Soviet workers. 

Buchia okensis f.typ. and var. canadiana Crickmay is equally common 
and occurs in the same st ratigraphic position in western British Columbia and 
Arctic Canada. This provides another important datum plan e for zonal correla­
tion o f Jurassic-Cretaceous transition beds of th ese two r egions (Fig. 2). 
In Taseko Lakes map-area of western British Columbia the upper part of Buchia 
okensis zone has yielded a rich but most l y indifferently preserved berriasellid 
fauna. This fauna includes Berriasella n. sp .aff . gallica Mazeno t, 1939 and 
Subthurmannia? s . indet.3 indicative of its Berriasian (and resumabl earl 

The subsequently studied, better preserved material of these ammonites suggests 
some of them at l e ast being a new species (and possibly a new subgenus) of 
Argentiniceras Spath, 1924 (inclusive of Andesites Gerth, 1925). These low 
whorled ammonites posse ss a mediolat e ral row of nodes on th e living chamber and 
part or all of penultimate whorl in addition to the row of umbilical tubercles. 
They are the refore morphologically similar to Argentiniceras? bituberculatum 
Leanza, 1945. The taxonomic revision of these ammonites does not affect the 
Berriasian dating of beds containing them. 
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Berriasian) age (Jeletzky and Tipper, 1968, pp. 146, 170). Therefore, and 
because of the above discussed late upper Tithonian age of the next ol der Buchia 
terebratu loides s.lato-Buchia n.sp.aff. okensis zone of the same region, Buchia 
okensis zone is placed in the basal Berriasian and correlated with Berriasel la 
grandis zone of southeastern France (see Mazenot, 1939; Busnardo et al., 1965). 
This conclusion finds further support in the presence of more diversified 
presumably late Berriasian ammonite fauna (Jeletzky, 1965) in the ove r lying 
Buchi a uncitoi de s zone of western Vancouver Island (see below and Fig. 2). 

As shown by Jeletzky (1965, pp. 33-34) the middle part of Buchia 
uncitoides s.lato zone of tvestern British Columbi a locally contains an ammonite 
fauna of a general Berriasian age. This fauna tvas already correlated tvi th the 
Th urrnanni tes boissieri zone of southtvestern Europe, a conclusion now fully con­
firmed by the discovery of early Berriasian fauna referable t o Berriase lla 
grandi s zone in t he underlying Buchia okensis zone (Fig . 2). 

The presence of Buchia uncitoides s.lato and To lli a (Subcraspedites) 
aff. analogus fauna in the lower part of Buchia n.sp.aff. volgensis (Lahusen) 
(= Buchia volgensis Jeletzky, 1964 non Lahusen, 1888) and To llia (Subcraspedites) 
cf. payeri zone of the Richardson Mountains trough (see Jeletzky, 1964, p. 36, 
Pl. IV, figs. 1-4) indicates the late Berriasian age of the l at t er zone. On 
the western flank of Richardson Mountains Buchi a n.sp.aff. volgensis and To l lia 
(Subcraspedi t es) cf. payeri_ zone is immediately and gradational ly overlain by 
the lotver Valanginian rocks containing Buchia keyserlingi s.str., Tollia 
(Tollia) cf. mutabilis (Stanton) and indeterminate Polyptychi tes - like ammonites 
possibly referable to Thorsteinssonocer as ellesmerensis , (Jeletzky, 1961, 
pp. 28, 40). 

Buchia n.sp.aff. volgensis and Tol l ia (Subcraspedi t es) cf. payeri zone 
i s not represented by fo s sils anywhere in Sverdrup Basin. It is probably rep­
resented by unfossiliferous shales in the middle part of Deer Bay Formation 
be t ween Buchia okensis and Tollia (Tollia) tolli - Tollia (Temnoptychites) 
novosemelicus zones (see Fig. 2). 

The correla tion of the Canadian Berriasi an zones tvith tho s e of the 
Ryasanian be ds of Central Russia is rather difficult. Berriasel la (Riasani tes) 
rjasanensis zone of Central Russia, the validity of tvhich was recently confirmed 
by investiga t i ons of Sas onova (1961, pp. 7-8), appears to be equivalent to the 
l ower part of Berriasella boissieri zone of southeastern France (as defined by 
Busnardo, et al . 1965) and younger than any part of Berriasella grandis zone 
of that region. This is indicated by the association of B. (R.) rjasanensis 
and other diagnostic ammonites of its zone with B. boiss ieri in the basal 
Cretaceous rocks of Caucasus (Rengarten, 1951; Mordvilko, 1956, p . 43, 48). 
The apparent absence of Buchia okensis in Berriasella (Riasanites) rjasanensi s 
zone (Sasonova, 1961, pp. 7-8) supports this conclusion. The lower Berriasian 
rocks (Berriasella grandis zone) must, therefore, be either comp l etely absent 
in Central Russia or still unrecognized there. In Ryazan Province and on Volga 
River they apparently are only represented by the regional hiatus (Fig . 2), 
tvhich separates the upper Volgian rocks from the early Lower Cretaceous rocks. 
This hiatus apparently embraces also the topmost Jurassic rocks (equivalents 
of part or all of the Canadian Buchia terebratuloides s.lato-Buchia n.sp.aff. 
okensis and Tol lia (Subcraspedites?) n .sp. zones; Fig. 2). 

The writer follows Bodylevsky (1956, pp. 139-141) and Luppov (1956, 
pp. 326-327) in rejecting Sasonov's (1956b, pp. 27-29) and Sasonova's (1961, 
pp. 6, 9-11; 1965, pp. 104-105) conclusion that the Russian specimen of 
Olcos tephanus stenomphalus Pavlow, 1889 is diagnostic of the upper part of 
Ryasanian beds and therefore characterizes beds older than those containing 
Pseudogarnieria undulatop licatilus and Proleopoldia kurmyschensis. In his 
opinion (Jeletzky, 1965, pp. 41-42, Fig. 1) this specimen is a typical repre­
sentative of subgenus Tollia Pavlow, 1914 (= Bogos l owski a Sasonova, 1965) con­
specific tvith or closely related to T. (T.) t olli Pavlow s.lato. 

The Canadian zone of Buchia okensis is therefore interpreted as older 
than the Central Russian Berriasella (Riasanites) rjasanensi s zone. It is 
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apparently completely unrepresented in Central Russia judging bv the fac t that 
representatives of ei the r giant fo rms of Buchia okensis or those of B. okensis 
var. canadiana are nei t he r figured nor mentioned in PavloH ' s (1907) monograph 
of the genus Buchia . The holotype of B. okensi.'l f i gured in this Ho r k (PavloH, 
1907, Pl. I, fig. lla-llc) and found in Ryasanian beds on River Oka, could have 
been co llected either f r om the topmost part of Buchia okensis zone or from its 
overlap beds ~•ith Buchia unci toides zone (Jele t zky, 1965, pp . 23- 24). 

PALEOGEOGRAPHY 

As shoiVn in previous sections, Buchia fauna s of the Jurassic - Cr etaceous 
transition beds of Ives tern British Columbia are commonly identical Hi th or 
closely r e l ated to those of the Canadian Arctic regions. This indicates the 
exis t ence of an easy marine connection bet\Veen these tiVo major depositional 
areas during most or all of that time. The data noiV available indicate the 
existence of an app arently fairly wide sea\vay - here named the Da~vson Strait 
- extending from Kluane Lake - St. Elias area into t he Da1oson City - ~ayo a rea 
and thence into the northern Yukon and Richardson Hountains (Fig . 1). 

Th e presumably late Upper Jurassic to early Lower Cretaceous mi ldly 
metamorphosed rocks of southern Yukon (Tempelman-Kluit, 1965; 1966, pp. 48, 49) 
a r e lithological l y similar to the upper Tithonian and Berriasian rocks of north­
ern Yukon and northwestern part of Mackenzie District described by Jeletzky 
(1958, 1960, 1961) and so were probably deposited IVithin the Dawson Strait. 
Unfortunately they did not ye t yield any diagnost ic fossil s . However , the 
Dawson Strait must have exis t ed at least during the Buchia fischeriana and 
Buchia okensis time because of virtual identi t y of these two Buchia faunas 
throughout Wes t e rn and Ar ctic Canada. The close s i milarity of Buchia 
terebratuloides s .lato- Buchia n.sp.aff. okensis fauna of Hestern British 
Columbia wi t h the Buchia fauna of Craspedites nodiger zone of Cent r al Russia 
s ugges ts the exi s t enc e of Dawson Strait also during part or all of th e l ate 
upper Vo lgian (= late upper Tithon i an) time. It i s assumed accordingly that 
this seaway existed throughout t he upper Volgian (= upper Ti thonian) and 
Berriasian time. 

The lates t Jurassic to basal Cretaceous depositional basin of north­
eastern British Columbia contains marine faunas c lo se l y r ela t ed to or iden tical 
with t ho se of the geosynclinal troughs of \ves t e r n British Columbia (Jelet zky, 
1964, p . 30, Pl. I, fi gs . 2, 6, 7, 10, 11 ; Warren and Stelck, 1958). These 
depositional areas must the refore have been connected by another seaway - the 
Vande rhoof Strait. Thi s sem.my presumab l y ext ended fr om t he head~vaters of 
Skeena Rive r into the Carbon Creek area connecting Bo\Vse r Basin Hith the Peace 
River Basin (Jeletzky and Tipper, 1968, p. 83 and Fig. 1 of thi s paper). It 
is not known IVhe ther or not the ma rine r eg ime IVithin the Vanderhoo f Strait 
persisted throughout the upper Tithonian and Berrias ian time . 
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