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THE UPPER CRETACEOUS ; DUNVEG.AN FORMATION 

OF 

NORTHNESTERN ALBERTA AND NORTHEASTERN BR I TISH COLUMBIA 

INTRODUCTION 

The Dunvegan for~tion has a wide distribution in parts 
of northeasbrn British Columbia and northwe ste rn Alberta. It occurs 
in many areas now being investigated by compan i e s searching for structures 
f'avot1.r•tbio f dr the a ccumulat ion of oil, and, consequent ly, it is i mportant 
t o bo nb i e to i dent ify it. This can be done with the a i d· of guide or index 
fossi l s , that i s , fossils peculiar to, and diagnostic of, the formation. 
The mai n pur pose of t h i s paper i s to make the se guide fossils known . In 
addit i on , tho formation is described briefly and a f ew conunents a r e offe red 
on tho r e l at ion of t ho Dunvegan faunas to othe r faunas, on the age of the 
formo.ti on , and on t he pal ae oge ogr aphy of Dunvegan time . 

The name "Dunvegan 11 was first use d in 1881 by G. M. Dawson 
(1 881)1 for what he ca lled the Lowe r sandstone s and shales of the l OW-er _ 

. 1 
Dat es , i n bracket s , a r e the publication dates of r eports listed at the 
end of thi s r eport. 

forks of Pine River and of parts of Peace River Valley. Since then thi s 
formation has boen studied by R.G. McConne ll, E.M. Spieke r, R .L. Rutherford~ 
H,Y, Williams , P .S. Warren, C.R. St e lck, R.T,D. V\l'ickenden , G. Shaw, 
c.o. Hage, E.D. Kindle, C.H .. Crickmay, a.nd other s . Special r ecognition i s 
given to geologists of oil compani e s for tra cing this formation south of 
Wapiti River a.long the Foothills Bolt, and for the colie ction of some of 
the illust r at ed specimens. 

DUNVEG.AN FORMATION 

The Dunvegan formation outcrops a long the valley of Pear.e 
Rive r f rom Cache Croak to near the mouth of the Smoky, and probably 
underlie s the uplands northwe st and northeast of t he town of Peace River, 
It oc curs in t he vall ey of Smoky River from Watino to near the confluence 
of t hi s rivor with the Peace ~ It is a lso pr e sent in the v alley, of Pouce 
Coup<! River, in Pine River Valley, on K1 EJko.tin::.vr River, on ll'la t (Rhubarb ) 
Cr eek, and i n t he valley of Moberly River. To the north, Ha.go (1944) 
traced t he formation along ~ and east of, the Alaska Hi ghway from near 
Di.mvego.n to Ind i an Cr eek . Southwest of Fort Ne lson, · on the north side of 
Tetsa Va lley, ~,: .Y. Williruns (1944 ) mappe d a formation of · conglomerate and 
sandstone on Tablo , St e amboat, and Tee pee Mountains and conside r ed it to 
be of t he same age a s the Dunvegan of the south and i dentica l with the · 
Fort Ne ls on for mation . Yet f arther n orth, on Ne ls on River, Ki ndl e (1944) 
mapped t he Fort Ne lson formati on and compared it chronolo gica lly with t ho 
Dunvegan . Far t o the s outh t he Dunvega.n has b een identified in Monkman 
Pass (Mc Leo.r n and Henderson, 1944 ) and has b een traced still farther 
s outh, beyond Wapiti River, along the foothills of the Rocky [ou..n.ta.ins by 
geologists of oil companie s. Far to the east, on lowe r Athabaska Rive;.", 
the ' Pel icnn sandstone' formation has b een considera.d an ea.ste r n ext£:::J..s::..on 
of the Dun.vegan • 



-2-

In tre valley of Peace River, near the old Dunvegan trading 
post , t he Dunve ga.n formation is a.bout 550 feet thick, and consists of thick 
beds of light grey t o yellowish or buff, massive, crossbedded sandstone with 
large, f lat concretions in places , zones .of t h in-bedded sandstone and shale , 
and some thin beds of shelly limestone or calcareous siltstone. A few, 
very t hin coal bods are presen~ , and both freshwater and marine shells and 
fossil l e aves have been collected . Grada t ional contacts with t he shales 
of t he unde rly i ng Shaftesbury formation and with the shales of the overly ing 
Ko.skapau formation have been observed . 

· .. 

On Smoley River the formation is a little thinner, about 
450 f eet of strata having be en measured. 'Ihe lithology is similar. 

Warren and Ste lck (1940 ) refer to two definite sandstone 
membe rs of thi s formation in the valley of Pouce Coupe' Ri~er . One,, at the 
top , is the Pouce Coupe sand st one ; the o'the r, the Doe Cree k sands~one, lies 
100 feet beJ. ovv the to·p . 

Wicke nde n and Shaw (1943) record the presence of crossbedded 
sandstone and some conglone rat e in the Dunve gan of Pine River Valley, 

In the Monkman Pass area. (Mc Learn and Hender son, 1944) the 
Dunvegan formation consists of mass ive to thinly laye red , fine- to medium­
gr a ined, buff' to brownish g roy sandst one ; grey , sandy shales; and siltstonc s. 
Prost r ate fossil stems , small pie ces of ' driftwood 1 , small vertical rootlets, 
marine and non- marine sho lls, and fossil l eaves have been found in it. 

On the Alaska Highway (Hage , 1944) the Dunvegan formation 
consists of s ome conglomerate ; '" ine - t o coarse - gr ained , grey and brownish 
weatherin£, crossbeddod sandstone s; and grey and brown weathering shales. 
The se b<::ds include somo v_e r y thin c oa l seams, and c a rry fossil leave s. 

The Fort He lson format ion consists of conglomerate, grit, 
partly crossbedded sandstone, and 'some dark shale (Kindle , 1944; Williams, 
1944). 

The 'Pelic an sandstone ' on loNe r Athabaska River comprises 
about 35 f eet of crossbeddeG s andstone , conglomerat ic at the top. At the 
base is thin-be dded sand stone £.nd. shal e . 

GUIDE ;FossiLs 

The followin g non-marine s pee ie s appear to be diagr.ostic of 
the Dunvege.n formation; Unio (Pleurobeme..) davlingi, Unio (Elliptic) , 
sulfuriensis n.sp., and :Me lania ? sp . (See Plate I). u. \Pleurobema) 
dowlingi has a. wide distribution i n the Dunvegan formation, occurring in 
exposure s near Dunve gan, on the lower part of Smoky River , on Pine River, 
in the .Monkrnan Pass area, .a nd i n the Foothills Be lt south of Wapiti River. 
It is one of the most important · guide fossils of this forma. ti on. U. (Elliptic) 
sulfuriensis n , sp ., is an important guide species south of Wapiti !river in 
t he Foothills Belt . It is probably present in the Monkman Pass area., but is 
poorly pr eserved . Me lania 'l sp. may have· some value a.s a guide. It is 
conf ined to the fo rmation, is pr8 sent in exposures near Dunvegan, and is 
a lso probably present in the Foothills Belt south of Wapiti River. 

Corbula pyrif·ormis var. dunvega~ensis n. 'var. (~ Plate II) 
m.ay r ecord a non- marine or brackish water habitat·, although it has been 
f ound i n association with marine shells . It i s easily recognized, and to 
dat e has been f ound at two localities , near Dunvegan and on Kiskatinaw River. 
Corbula cf. nematophora (See Plate II) occurs with marine fossils, and has 
been collected from exposures near Dunvegan, on Flat (Rhubarb) Cree k, and in 
the Foothills s outh of Wapiti Rive r. 
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The mar ine pelecypod genus Inoceramus pr ovides several 
species and varieties confined to the Dunvegan formation, and others with 
a longe r ra~ge . The variable species Inoceramus dunveganensis (See Plates 
II , nl)· is . c onf ined t o this formati on, and mostly to the exposures near 
~1unve6an . 'l'~te var. incc onne lli (See Pl ate . III) has a wide r known distribution, 
being found not only near Dunvogan'but also south of the Wapiti on Big 
Be rland River. It appear s that Inocoramus rutherfo:rdi · (See Plate III) wi.11 
prove t·O be a good guide fossil to this fbrmation. I t was-collecte d · 
origi na lly by Rutherford from talus of the Dunvcgan formation on Smoky 
River, and ha s been collecte d r ecent l y from this formation at two localities 
in the Foothills Belt south of 1fapiti Ri ver by geologists of oil companies . 
1'he appearance of this species at this low 'tlorizon in tho Uppe r Cretaceous 
calls f or some r evi sion of the hJ.story of the 'Perna ' stock of Inoceramus . 
It records o.n e ar lie r appearance of radial furrows and ridges ( in this 
stock) than indic o.ted in a r 0cent pape r on Inoc e ra.rnus (Mc Learn, 1943) . 
The large species Inoceramus athabaskensis (See Pl ates II, V, VI) is present 
in the Dunvegan for mation in the Monkman Passarea . It ,, however , was 
describr; d origina lly fr om the bc.se of tho LnBiche formation, on lowe r 
Athabackn River , and probabl y froi;i .a.. little highe r .horizon than the Dunvegan . 
Fragments of a species of Inoceramus similar to I. a llan i were found in the 
Dunvegan in i\.!.onkman Pass . I. a llani (?) oc cur s I n the over l y ing Kaskapau 
formation . Warren and Stc lck -(1940 ) r epor t the pr.e.sence of Inoceramus 
c orpulentus ( = capu l us) from tho Dunvegan of Pouce Coupe River Valley . 
rt is not c onfined to the Dunve g,an , howev-er , for i t occurs iri, the ovifrlying 
Kaskapau o.nd Blo.ckstone formations . 

In Canada the marine pe lecypod spec.ies Barbatia micronema 
(Sec Pl ate II) is found only i n tho Dunvegan formation, and M.s been 
collec+;ed from exposures near Dunvegan and from Flat (Rhubarb) Creek i n the 
basin of Pine Ri ver. Another mar ine pelecypod confined in Canada to the 
Dunve gan i s Ostrea anomioides (See Plate II) . It has , however , a . r estricted 
d istribution, being known at present only from exposures near Dunvegan . 
Brachydontcs ::iultilinigcra (Se~ P-l ate II) is a mar ine pelecypod common and 
widely d i stributed in this format ion. It is , however, · too long rangi ng to 
be diagnostic . Ostrea soleniscus may prove to b0 a guide fossil of the 
fo rm..-:1.tion . War r e n (1933) has H r e corded- i t from Bu1.lmo6se Creek, and it :i s 
probabl y in c.. collection from Fl at -{Rhubarb) Creek . Spec i mens of one or 
more othe r s pecies of Ostrea a r e coIP.mon in pl aces in the formation . Some 
may be long to Warren's s pec i es Ostrea dunveganens i s , but they ar e difficult 
to i dentify . .lfodio l us sile ntionsis (Se e Plate II) is another marine polecypod 
known at present only from the Dunvegan . It h as , however , been collected· 
onl y from exposures near Dunvegan . Othe r specie s of marine pelecypods ho.ve 
been desc ribed from the Dunvegan, but as they a re rare and not broadl y 
distributed they do not make good guide fossi l s . 

Ammonoids a r e rare in the Dunvegan . Warren and Ste lck (1940) 
have ~ how·ever , describe d Dun7eganoceras poucecoupense from the Pouc e Coupe 
sar!d stone at tho top of the formation . The re are no specimens of this 
species in the Geologica l Su~vey collect i ons , but Dunveganoceras cf . 
a lbcrtense , which oc curs at tho base of tho ove rly ing Kaskapau format ion, is 
figured (Se.2. Plate V) . 

The species confine d to tho Dunvegan· are : Unio (Pleurobema) 
dowlingi, Unio (Ell i ptic) sulfuriensis / ni3 lania ? sp .~ Corb'U"l'a pyriformis 
var . dunve ganensis, Corbula cf . nematophora_, Inoceramus dunveganens is, .!.• 
dunveganensi s var . mcconne lli, Inoceramus rutherfordi, Barbat ia mitrDnema, 
Ostr,.J a r1nomioide s , ·11od iolus silentiensis , Ostrea soleniscus ? , and 
Dunveganoce r as poucecoupensis. The genus Dunveganoceras is confined to the 
Dunvega.n· for mation and to beds· i:mrhed ia.tcly- overlying' i t . The same a.ppea.rs 
to be true of Inoceramu s athabaskensis . Brachydontes multilinigera is very 
common, but is- long r angi ng . Other known spec i e s are r a re or long ranging 
or both . 



COMMENTS 

T118 feitma of the Dunvegan appears to be a"distinct one • 
.t · r' ; (;1:..ly on3 knovm species , Brachyd.ontes multilinigera, in corrunon ·with 
tliG ear lier fauna of the Goodrich formation. With the later Pr;ionotropis 
or Inoceramus labiatus fauno. it ha.s only Inocera.mus capulus and possib l y 
Inoceramus allani in co~on. It may, however, be very c lei so to t he fauna 
at the very base of the Kaskapau, .having the genus Dunveganoceras in common. 
I t may also be close to the fauna at the base of the La.Eiche formation on 
l O'' e r · F habr·_s\a River , having Inoceramus athabaskensis in common. 

Ali students of Canadian Cretaceous faunas today accept an 
ear ly Upper Cretaceous age for the Dl.invegan form~tion, and, tentatively at 
least. a Cenornanian date in terms of European chronoiogy. The latest work, 
that of Warren and Stelck (1940) definitely accepts the Cenomanian age. 
This is a r~ ason.able interpretation, but it may be noted that no typical 
Cenomarii&n s·pe cie s or genus iS pre seht. Thus the diQ.gnostic Cenomanian 
a.mmonoid genet'a, .· ,Schloe,r;p\l?hia and Ac,anthoceras are absent . Ir..oceramus 

· dunve15ane.ns~t; shows some re'.1 .. 13.'fi on to the typical Cenomanian species 
· Inocera.mus crippsi , but ... it is not. olose. ·enough to assume an identical age. 
An Inocerrunus like I. rutherfordi '" is more a.qva,nced :i.n the development of 
radial fol_d s and fut=°rows tha.n any .. spe·cie s of Cenomanian age in the English 
succession. There is the further p·as'sibility, as 'recently noted (McLearn, 

· 1945), that the Goodrich formation may be of e ·arly ,Upper Cretaceous age, 
and , ther·ofore , that the Dunvegan may ·not be the basal Upper Cretaceous 
formation in n ortheastern British .Columbia and northwestern Alberta. At 
present, howeve r, it seems best . to a ccept a Cenornanian age for this formation 
and t o regard it as of lowe st Upper Cretaceous age . 

The writer has alr eady pointed o.ut. the' presence in the fauna 
of some species the. t occur al so far to .the south. ~i1 -the interior of the 
United States (See McLe'arn, 1937) . Thus Barbatia mic.r ohema occur_s in the 
No . l zone at Coalville , Utnh, and :i.n the Wo odbine of -Texas • . Ostrea soleniscus 
has a s imila r occurrence, but has als o a highe r range . .Ostr ea .anomioides 
occurs in Montana , low in the Co forado group • . Corbu.la · pyrifo'rmis is in the 
Bear River .. formation of Utah·. Brachydontes tnultilinige ra is in. the No . 1 
zone at Coalville, Utah . 

Not much is as yet known . of the palaeogeography of Dunveg[rn 
time. The fauna r acords both marine a.nd non-marine environments , the 
sediments, appar ently, having been deposited on a marginal , a lluvial or 
11delta 11 plain, flooded at times by the see. (See IvbLearn , 1919). The delta 
appears to have been built out from the western shore of the interior sea, 
and to have been confined to the northwestern part of the Rocky Mountain 
ge osyncline. The se away probably had open connections with the site of 
Texas and Utah in the southern interior of the United States (See AibLearn, 
1935). ~ 
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