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ABSTRACT 

Toa r cian and Bajocian gu ide ammonites, most of 
which are not p r evi ously known in southwestern British 
Columbia are described in relation to the strati g raphy of 
the beds conce rned in Manning Park, Taseko Lakes and 
Nechako Rive r areas. 
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TOARCIAN AND BAJOC IAN ROCKS AND GUIDE A MMO N ITES FRO M 
SOUTHWEST E RN BRITISH COLUMBIA 

IN TRODUCT ION 

Re cent fie ld wo r k in southweste r n Br itish Columbia disclosed the 
presence of Toar cian and Bajocian ro cks in M anning Park map-ar ea and 
added materially to the knowledge of Bajocian strata in Taseko L akes map
area (F ig . 1) . Fossils from these areas and from Nechako Riv e r ar ea indi
cate the p r esence of several fossil zones in southwestern British Columbia . 
The stratigraphy of these a r eas is discussed, the main guide ammonites are 
described, and the age and regional c orrelation is b r iefly outlined . The sec 
tions dealing with pal aeontological des cription and discussion as well as the 
regional correlation we r e written by H . F rebold, those cove r ing the Bajocian 
st r atigraphy of Taseko Lake s and Nechako R ive r a r eas by H. W . Tipper, and 
that of M anning Park a r ea by J.A. Coates. 

STRATIGRAPHY 

Manning Park Area 

Prior t o 1964 Lower and Middle J urassic rocks we re unknown in 
Manning Park area . Since 1964 fie ld w ork has shown the presence in this 
region of t w o separ ate belts, comprising late Lower J urassic (Toarcian) and 
Middle Jurassic (B ajocian) ro cks, within the boundar ies of the area mapped 
by Rice ( 1947 , pp. 15-19) , and Snow (see Cairnes, 1944) as D ewdne y Creek 
Group (Fig . 2) . The D ewdney Creek Group also inc ludes Upper Jurassic and 
L ower C r e t aceous rocks. Structural data indicate that the g r oup is involved 
in a tight and complex synclinorial s tructure, with Lower and M iddle Jurassic 
r ocks exposed on the flanks and the younger rocks occupying the core. 

Easter n Jurassic Belt 

The eas t e rn Jur assic be lt v aries from 1/4 mil e to almost 1 1/2 
miles w ide , and has been traced northwestward from the International 
Boundary fo r 18 miles to the no r the r n limit of the mapped area . On the east 
it is in contact along the Chuwanten fault with non -ma r ine late L owe r 
Cretaceous r ocks of the Pasayten Group (Rice, 1947 , pp. 19-24). O n the 
west the belt is in probable fault c ontact with mar ine m i d - Lowe r Cre t aceous 
r ocks of the D ewdney Creek Group. The apparent thickness of Jurassic ro cks 
in thi s belt is about 6, OOO feet ; the true thickne ss is unknown. 

The section str ikes uniformly no r thwest , dips steeply to the west, 
a nd apparently r epr esents part of the east limb of a major synclinor ial st r uc 
tur e. Reversals o f t he prevailing west dip have been noted only along the con
tacts of t he be lt whe r e they may be due to dr ag on the bounding faults. No 
subsidiar y folds have been recognized . Judging by the numb er of faults 
visib l e in the few outcrops of these poorly exposed rocks the enti r e belt seems 
to be laced with closely spaced st r ike and transverse faults, the net effects of 
which are unknown. 

Manuscr ipt r eceived: 27 Ap ril, 196 7. 
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The lithology of the eastern Jurassic belt is characterized by 
andesitic and dacitic volcani c sandstones with lesser amounts of fine - grained 
marine elastic rocks. Coarse -grained ro cks are very common, and include 
volcanic conglomerates, b re ccia - conglome rates and breccias. Mas sive 
ande sitic l avas and lava-cemented breccias outcrop in several places that 
may have been local centres of volcanism . Fine -graine d e lastic rocks are 
generally soft, thin-bedded a r gillites and shales, mainly finer - graine d 
equivalents of the volcanic sandstones. Ver y soft, blac k or dark brown 
pelagic clays tones are present lo cally but seldom crop out. D eposition by 
turbidity cur r ents is indicated for some beds of the section but rapid facies 
changes along strike suggest a non-uniform d epositional environment. 
Impressions of driftwood sticks and logs are abundant in some beds, indicat
ing perhaps that land was nearby . As d etritus from metamorphic and plutonic 
rocks was not seen, source areas may have been volcanic islands. 

The eastern Jurassic belt has yie lded only Early and Middle 
Jurassic fossils. A varied fauna, including pelecypods, brachiopods, gastro
pods, belemnites, corals and ammonites, has been recovered from these 
beds but only the ammonites include u seful guide fossils. Some fossil beds, 
not described he re , have yield e d ammonites tentatively assigned to the 
Toarcian. The most productive ammonite beds are those exposed in the 
road-cuts of the middle Bajocian Lookout section that is here described in 
detail. 
Lookout Se c tion: This section is almost c ontinuously exposed in road cuts 
a long the road that w inds up from Manning Park post-office at Pinewoods to a 
viewpoint at about 5, 3 00 feet e l evation one mile to the nor the as t . The base 
of the section is at the viewpoint and the top is at 4, 900 f ee t e l evation about 
700 feet west of the second switchback below the viewpoint. 

The section dips southwest with dips from 50° to 90° and averag
ing 68 °. Few satisfactory top indicators were found but all suggested tops to 
the southwest. Within the section twenty-two transverse faults and five strike 
faults we re mapped though in no case could displacement be measured. The 
exposur es are cut obliquely across the s trike of the beds at low to moderate 
angles, and in view of this, and the numerous faults, the measured thickness 
must be considered a maximum thickness rather than an app roximation of the 
true thickness. 

The Lookout section, with the possible exception of the upper -
most beds, apparently represents a marine turbidite succession deposited 
near one or more centres of active volcanism. Outc rops show evenly bedded 
ro cks with the beds ranging in thickness from a fra ction of an inch to several 
tens of feet. Throughout the section the turbidite beds vary irregularly in 
g rain size from fine breccia do wn to the finest claystone, though the latter is 
volumetrically unimportant. Graded bedding is present in some beds and the 
coarser beds contain angular fragme nts of clays tone up to 2 feet in maximum 
dimension . In thin section the turbidites are seen to be composed mainly of 
epiclastic volcanic detritus with significant amounts of pyroclastic material 
and fragments of pelagic clays tone. The epiclastic volcanic material com
prises mainly whole or b r oken plagioclase crystals and subrounded fragments 
of aphaniti c and por phyriti c l ava . Pyroclastic material consists of very angu
lar lapilli al'Jd ash size fragments of dense o r slightly vesicular lava showing 
rare plagio c lase p_henocryyts in a felted-textured groundmass of microlites. 
D etrital quartz and ferromagnesian minerals are rar e . Plutonic, metamor -
phic and sedimentar y rock detritus, other than the pelagic claystone, was not 
noted. 
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Commonly, but not invariably, the turbidite beds are separated 
by very th in partings of carbonaceous claystone in which a r e found the sphe r i
cal, siliceous fossils of a pelagic micro-fauna. S imilar mic rofossils are 
found in the clay stone fragments in turbidite beds . Ammonites a r e found 
mainly as impressions on the bedding surfaces of the f ine r g r ained rocks. 
No other m egafossils have b een noted . All of the ammonites found to date 
indicate a M iddle Jurassic (Bajocian) age. 

The m easur e d section is as follows : 

Cretaceous rocks, fossiliferous fe ldspathic sandstones. 
Gap ( som e sheared and slickenside d float).Probably 
a fau lt contact . . . .. ...... . ..... .... . . . . .... .. ....... .. . 

Thin-bedded, r us t y, g r ey , ve r y fine to medium - g r ained 
feldspathi c sandstones. P lant fragme nts . ........ . . . .. ... . 

Conceal ed ............... . .... . .. . .. ... ... . .. . . . .. . . 

Thin· to m edium-bedde d , very fine to coar se - g r ained 
sands t ones. GSC l oc. 75 5 75 ... . ... ... . .. . . . . . ........ . . . 

M assive, very thick -bedded, medium g rained g r ey - g r een 
vo l canic sandstone . ... . .. ... . . ...................... . . . 

M ainly thin-be dded , ve r y fine to fine-graine d volcanic 
sandstones. Ripple-marks . GSC l ocs . 75 568, 75574, 
75 567 .. . .... ... .... .. .. ..... ..... .................... . 

Coar se - g r ained, massive , v olcanic sandstone .... .. . .... .. . 

Disturbed zone , mainly thin-bedde d silts tones . 
Some coars e - g r ained sandstone bod ies . GSC loc s. 
7 5 5 7 3 and 7 5 5 7 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

M assive, m e dium- g rained , g r ey-gr een volcanic sandstone. 
Some b r eccia - s i ze fr agments .. . ....... . .. .. ............ . 

Mainly thin-be dde d volcanic siltstones and fine - g ra ined 
sandstones. GSC l oc . 75571 near base .. ........ .. ... .. . . 

Coar se - g r a i ned, massive vo l canic sandstone, 
b r own - weathe r ing .. . ... . ........................... . .. . 

M ainl y thin-be dde d volcanic siltstone. GSC loc . 755 7 2 . ... . . 

M edium- and coar se -graine d volcanic sandstone .. ... .. .. •... 

Thin -bedded, s h a ly, rubbly weathering siltstones .. .... . . .. . 

Fine-g rained volcanic br ecc i a g rading up - section to fine -
g r aine d sandstone ..... . . .. .. .. ....... . ..... . · · · · · · · · · · · 

Thickness 
(feet ) 

15 5 

60 

35 

76 

28 

117 

8 

110 

23 

12 9 

10 

37 

10 
7 3 

15 
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Thin-bedded, fine -grained volcanic sandstone . GSC loc. 
75565 ... .. ....... . ..... . ...... .. .................... . . 

Fine-grained volcanic breccia, dark brown weathering . ... .. . 

Mainly t hin -bedded volcanic siltstone . ............ . . . ..... . 

Mainly thin-b edded claystones, siltstones and fine
grained volcanic sandstones. GSC lo c. 7 5644 ..... 

Fine -grained volcani c breccia, numerous c l aystone frag -
m ents up to block size ..... ..... ...... . ......... . .. . 

Rubbly weathe r ing siltstone, plant fragments . GSC lo c. 
755 60 .... ...... . ... . . .. .. ..... . .......... .... ..... . 

Mainly dark g r een, fine - g rained , medium-bedded volcanic 
sandstone . . ..... .. . ..... . ................. . .... . .. . 

Mainly dark g r een, thin-bedded, volcani c claystones, 
siltstones and fine-grained sandstones .... . .. . ....... .. .. . 

Massive , thick-bedded, fine to coars e - graine d v olcani c 
sandstones, highly fracture d .............. . ......... . 

Mainly laminated, thin-bedded volcanic siltstones. GSC 
loc. 75561 . .. .. . ... .. ..... .... .. . ........ . .... .. ... . . . 

Dark green claystone, siltstone and fine-grained sand-
stone. GSC loc. 75562 .. . ..... . ..... . . . .............. . . . 

Massive, coarse-graine d vo l canic sandstone, stick 
impress ions ....... . ......... ... . .. ...... .. .. .. ... . 

Fine- and m e dium- grained volcanic sandstone and thin-
bedded silts tones. GSC lo cs . 75563 and 66983 ....... ... .. . 

Massive volcani c sandstone g rading up-section from coarse 
to medium graine d ... . . . ... ........ .. ................. . 

Mainly thin-bedded, laminated volcanic siltstones and 
fine - graine d sandstones. GSC loc. 75569 . .. ............ . 

Massive, coarse -grained, dark g reen volcanic sandstone .. .. 

Fine - grained volcanic sandstone and laminated siltstone 

Fine -grained volcanic breccia, no bedding, blocks of 
black clays tone in basal 10 feet ......... . . ... ......... . . . 

Laminated, thin -bedded siltstone and fine- and medium-
g raine d volcanic sandston e .... . ........................ . 

Thickness 
(feet) 

6 

33 

35 

33 

1 2 

20 

27 

14 

32 

46 

24 

28 

40 

38 

38 

37 

32 

56 

39 
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Massive, coarse-grained volcanic sandstone ..... 

Laminated siltstone and fine and medium-grained 
volcanic sandstone, greenish grey colour .... .. .. . 

Massive, coarse -grained volcanic sandstone, 
clay stone cobbles at base, stick impr e ssions at top . .. . ... . 

D a r k g r een, thin· to medium - bedded, very f ine to 
medium-grained volcanic sandstone ............... . 

Indicated thickness 

Base not exposed. 

Western Jurassi c Belt 

Thickness 
(feet) 

14 

82 

4 

35 

1456 

The western belt of Jurassic r ocks varies in width from 1/ 2 to 
2 1/2 miles and has been traced for about 17 miles northwestward from the 
International Boundary to the no r the r n limit of the Manning Park map-area. 
On the west the H o z ameen fault separates the Jurassic rocks from l ate 
Palaeozoi c ( ? ) eugeosync linal rocks of t he Hozameen Group. On the east 
Lower C r etaceous rocks adjoin the Jurassic belt along a r egular contact that, 
although locally faulted, appea. r s to be a disconfo rm ity . The apparent maxi
mum thickness of J u rassi c rocks is about 12, OOO feet; the t rue thickness is 
unknown. 

The wes t ern b e lt compris es m uc h of the section involved in the 
western limb of a major synclinorium . Steep e asterly and northeasterly dip s 
prevail, except in the southern part where a large structural r e-entr ant is 
m arked by a swing to south easte rly a nd southe rly dips. Among the l esser 
elements of st ructur e faulting is more important than folding. Large l e ft
lateral offsets along t ransve rs e faults have b een m apped and important dis -
placement due to l ow-angle thrusts is also indicated. Strike faults are c_om
mon. A few chevron folds have been recognized but a r e of apparently minor 
significance in the overall structure. 

Throughout the length of the western belt the litho l ogy is domi
nated by f ine-grained, marine elastic rocks interbedded w ith con sid e rable 
quantiti e s of dacitic volcani c sandstone. Locally t h e volcanic sandstones a re 
associated with massive lavas and r ese mble true, primary pyroclastic 
d eposits , but for t he most part they show features indicative of transport by 
turbidity curr ent s or similar mechanisms. Pebbles in some sandstones are 
well r ounde d , indicating wear in a littoral or stream environment . The fine
grained elastic rocks commonly are dark colour e d, hard, siliceous argillites 
( clayston es and silts tones ) showing conchoidal fr ac tur e. Pale colour e d , 
che rty - textur e d inter beds appear to be siliceous tuffs in most cases . True 
cherts have been recognized but a r e very rare. Soft, ' non-siliceous 1 argil
lites and shales are lo cally present and these generally l ack the v olcanic 
sandstone interbeds. Lens es and beds of impure lime stone up to 2 feet thick 
have been noted but a r e not c omm9n. 
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Fossils are rare in these rocks and their discovery requires con
siderable dedication. Belemnites and pelecypods occur in some sandstones 
and ammonite impressions occur in fine-grained rocks. The only definitive 
collect ions were made in the northern part of the belt along the Divide sec -
tion, that is described in detail as follows: 

Divide Section: This section (Fig. 3 ) t r ansects the eastern two-thirds of the 
western belt of Jurassic rocks. It is located partly on the divide separating 
the drainage of Twentysix Mile Creek and the upper Skagit River, and partly 
on a spur trending northeasterly from this divide. A private road, controlled 
by Giant Copper Limited, provides access to a point at elevation 5, 500 feet, 
about 1/2 mile west of the west end of the section. The base of the section is 
arbitrarily p laced 300 feet west of the 6, 350 foot sumrri'it' southwest of the 
Giant Copper camp at the most westerly fossil l ocality on this divide. The 
top of the section is 1 . 3 miles to the east where a narrow gully crosses the 
crest of the northeast trending spur. On the east side of this gully are highly 
fossiliferous rocks of late Jurassic age . The best exposures in the Divide 
Section may be seen in the eastern part' where steep, north-facing bluffs pro
vide almost continuous outc rop over a horizontal distance of about 1/2 mile 
and a vertical interval of several hundred feet. The weste rn part is more 
r ecessive and contains several short gaps and long stretches with ve r y poor 
exposure. 

The section strikes northwest, dips mainly to the east and essen
tially represents part of the west limb of a major northwest trending syn
cline. Superimposed on this major fold limb are l esser folds and innumer -
able faults so that locally the structure is complex . Lesser folds include 
gentle warps with an amplitude of only a few tens of feet. These gentle 
warps are responsible for many reversals of dip in these steeply dipping 
beds. Larger folds, involving perhaps several hundred feet of section, have 
also been recognized. These have west-dipping axial planes and near hori
zontal axes. In thin-bedded parts of the section they form tight, sharp
crested anticlines and synclines which pass into more open flexures in more 
competent strata. 

Faulting has significantly influenced the present structur e but the 
effects of faulting remain obscure. Both east-dipping and west -dipping low
angle faults have been observed. In the latter drag effects indicate a down
dip movement in some and up-dip movement in others. A number of strong 
transverse faults striking mainly east to northeast and dipping steeply to the 
north, all show oblique -slip movement with the north side offset to the west 
in one instance. Steeply dipping strike faults are inferred to be common 
though only two were actually seen. Northwest trending dykes and sills are 
abundant in the western part of the section and may occupy strike fault zones 
in some instances . 

The section can be divided into a lower unit comprising mainly 
argillaceous ro cks, and an upper turbidite sequence of thin-bedded fine e l as
ti c rocks with interbedded volcanic sands tones . The lower unit cons ists of 
r ecessive, dark g r ey, black, and dark brown argillite and shale, mainly of 
claystone and siltstone grain size, but including some thin beds of fine
grained sandstone. The apparent thickness of this lower unit is about 2, 400 
feet, of which perhaps 300 feet is made up of dykes and sills. The remainde r 
is poorly exposed, structurally compl ex, and the true thickness is unknown. 
Ammonite impressions r ecove red from the lower unit a r e of late Early 
Jurassic (late Toarcian) and early Middle Jurassic (early Bajocian) age. 
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The upper unit includes some a r gilli t e and shale s imilar to that in 
the lower unit but, in general , fine elastics in the upper unit are very hard, 
light grey to black, highly siliceous rocks. D ense - textured argillites in this 
unit c los e l y r esemble c hert. A few thin beds of grey impure limestone and 
rare thiri beds of pink-weathering, pure che rt are a l so present. The 
coarser-grairn~d ro cks are essentially volcanic sandstones containing a minor 
proportion of sedimentary rock fragm ents. The l atter include arg illite and 
impure limestone, usually as ' angular chunks which in some beds are very 
large, up to 10 feet in maximum dimension. These sedimentary rock frag
ments are thought to have been plucked from the floor of the depositional 
basin by turbidity currents or sand flows. Volcanic clasts consist of rock 
fragments, plagioclase feldspar and clear, unstrained 'volcanic 1 quartz. 
Some of the coarser sandstones contain rounded and angular pebbles and 
cobbles of volcanic rock up to a maximum size of about 4 inches . These 
clasts are typically grey, weakl y porphyritic rock w ith sparse phenocr ysts of 
plagioclase and, l ess commonly, quartz in an aphanitic, almost che rty tex
tur ed matrix. Plutonic and metamorphic detritus appears to be absent except 
at the base of the turbidite sequence where a few g raniti c pebbles we re noted. 

In part, the volcanic sandstones may be of primary pyroclastic 
origin as eviden ced by the presence of s h ar ds, lapilli and euhedral mineral 
g rains, but some of their cont ent may be due to normal atmospheric e rosion 
of a volcanic terrane. Evidence of transport by turbidity currents is given 
by features such as graded bedding, g roove casts and flute casts . The 
apparent thickness of the turbidite sequence is about 4, 500 feet ; the true 
thickness is unknown. The measurement of stratigraphic thicknesses 
presents a difficult problem in this area because of folding, faulting, and 
steep terrain where the rocks are exposed. Thicknesses given in the w ritten 
section are approximations, based in part on pace and compass traverses, in 
pa r t on cons truction of c ros s -sections and in part on estimates made while 
traversing te rrain too steep for measurement. 

Fossils present in the turbidite sequence are mainly a mmon ite 
impr e ss ions with .some pelecypods and belemnites . Dete rminable ammonites 
indicate a Middle Jurassic (middle Bajocian) age slightly younger than that of 
the lower unit. Fossil lo calities are indicated on Figur e 3. 

The measured section is as follows: 

Upper Jurassic Buchia -bearing beds. 

Covered, may be fault contact. ..... . 

Dark grey, fine-grained argillaceous sandstone. 

Pebble conglome rate, pebbles to 4 inches of g r ey, 
aphanitic volcanic rock.. . . . . . . ................ . 

Fine-grained, grey sandstone, pebbly in part 

Mainly fine -grained, shaly, thin-bedded medium to 
dark g r ey sandstone . ... .. ........... . ...... . . . 

Thickness 
(feet) 

30 

20 

2 

25 

125 
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H a rd, g rey, laminated siltstones 

M ainly fine - grain ed , grey, feldspathic sandstone s, 
few shaly partings and limy nodules ... ..... ......... .. .. . 

M a in l y ve r y hard clays tone s and siltstones with some 
ve r y fine g r a ined light grey tuff (?) ...... ..... ...... .. .. . 

Thick -bedd ed, fine -g rained , grey volcanic sandstones 
with siltstone partings ...... .. . ...... .... .. ......... . 

Mainly dar k g r ey, l a minated and thin-b e dde d siltstones, 
small chevron fold . . . . .. .. .... . ......... .... .. ......... . 

T hick-bedded, fine -grained sandstones ; siltstone 
partings ......... . ....... .. .... .. ........... . ... · 

Hornblende po rphy r y (appinite ) sill ............... . ... .. . . . 

H a rd laminate d siltstone with f ine sandstone inte rbeds . . .... . 

Mainly volcanic sandstone, fine- to very c oar se - g raine d, 
thick-bedded ... .. .... . ........ . .......... .. . . ...... . .. . 

Thin-bedded, r ecessive , rust-weathe ring siltstones, in 
part highly sheared ... ....... .. .. ........... ........ . . 

Hard, thin-bedded, bloc ky weathe ring, resistant siltstone s 

M ainl y ve r y coar se grained vol cani c sandstone with 
inclu d e d s iltstone b lo cks .... , .............. . . ... .. . ..... . 

Thin-bedded, resistant , hard siltstones . .... . .. . .......... . 

Shal e , r ecess ive, gr ey to black claystones and siltstones. 
GSC lo c . 75 10 9 ... . . . .... ......... ... .. . . ... . .... . ..... . 

Concealed. 

Shale , mainly thin-bedded siltstones .. ....... . .. . .. . ..... . . 

M edium to ve ry coars e g r ained, g r ey v olcanic sandstones, 
about 10% silts tones. GSC loc. 75112 . ..... ... . .. . ...... . 

Volcani c b r ecc ia-cong l omerate w ith limes tone and 
limy a r gillite blocks. GSC lo c . 75095 .................. . . 

Thin-bedded siltstone and fine-to medium - grained 
sandstone interb e ds ... .................. . .. . . .. .... . .. . . 

Thin-bedded, hard siltstone ......... . . ... . . .... . . .. . .... . . 

Thickness 
(feet) 

200 

180 

38 0 

35 

15 0 

55 

20 

40 

200 

100 

15 0 

100 

150 

50 

300 

30 

500 

50 

170 

10 0 
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Thin-bedded, hard claystone, siltstone, minor l imestone, 
with thick sandstone interbeds . .......................... . 

Hard, thin-bedded siltstones . GSC loc. 7 5 107 at top of 
unit ...................... . .... ............ . ........... . 

M ainly grey volcani c sandstone ..................... . .. . 

Hard, thin-bedded silt stone with thick sandstone inter -
beds. GSC loc . 7510 3 ....... ... ...... . ............ . .. . . 

Concealed .... ... . ...................................... . 

Main ly medium-grained volcanic sandstone, siltstone 
inter beds, some sills .... ... ............... . ..... . 

Gap . No outcrop except 15 foot thick hornblende porphyry 
dyke . . .... ... . . ... . ... ... ..... ... .. . ...... .... .. . . .. . 

M ainly medium-grained volcanic sandstone , some 
'shale - c hip' b r eccia ....... .. .. ...... .. .... ....... .... . 

Concealed ... 

M ainl y hard, grey to black siltstones w ith some volcanic 
sandstone interbeds . . . . . . . . . . . . . . ........ . . .. .... . 

M ainly hard, blocky weathe r ing, thin-bedded dark grey 
siltstones. . . . . . . . . . . . . . . . . . ............... .. ....... . . . 

M ainly grey to black cherty argillites with coars e - grained 
sandstone interbeds, some sills ..... . ................... . 

Poorly exposed, some dykes, small outcrop of breccia -
conglomerate with granitic pebbles .. : ... .... .. ... ....... . 

Very thin bedded dark g r ey and brown shales, c l aystone 
to fine .;andstone . GSC loc. 75111 .... . . . ... . . .......... . 

Concealed ............. .. .. . .. ..... . . 

Dark grey shales, very thin bedded clay stone to fine 
sandstones.GSC lo c. 75110 .......... . ........ . ......... . 

Concealed ..... .. ... . . . ................................. . 

Soft, black to g r ey shale, very thin bedded. GSC loc. 
75108 near top, loc. 75106 at base .... . ......... . .. ... . . . 

Seve ral dykes or sills with shaly partings . .............. . . . 

Thin-bedded argillite, b locky, highly fractured. Fault (?) . .. 

Thickness 
(feet) 

l ZO 

100 

Z5 

30 

45 

50 

zoo 

30 

50 

zzo 

Z30 

zzo 

70 

zoo 

zo 

zzo 

400 

lZO 

40 

50 
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Seve r a l contiguous felsitic d ykes o r sills .... . .. ... .. . .... . . 

Shear ed black a rgillite, few thin sills, inc ludes 4 feet of 
quartz -fi lled fault breccia ....... . .. . .... . ... . ..... ... .. . 

Shaly clays tone and silts tone, dark g r ey . GSC loc. 
68688 near base . . . . . . . . . . . . .. . . . . .... . ....... . . 

Dark g r ey to black a r gillite, ve ry numerous sills and 
dykes, minor folding . GSC lo c . 7511 3 at base .. .. . . . .... . . 

Dark g r ey a r gillit e and shale, numerous dykes and sills ... .. 

Blue - g r ey weathering, d a rk g r ey argillite . GSC lo c . 75114 .. 

Indicated thickness 

Base of section 

Underlain ? b y argillites and volcanic sandstones . 

Taseko Lakes Ar ea 

Thickness 
(feet ) 

50 

50 

50 

900 

220 

40 

6910 

The presence of Bajoc ian ro cks in Taseko Lakes was first shown 
by Cairnes a nd Crickmay (Cairnes, 1943 , pp . 5-6 ) who obtained one Bajoc ian 
collection along Tyaughton Creek. Work along the Yalakom River valley b y 
G. B . Leech produced colle c tions of ammonites in which the ammonite 
Tmetoce ras sp. was identifi e d (Leech, 195 3, p. 23 ) . The age is ear l y 
BaJocian . These are the only previously recorde d occurrences of Bajocian 
fossils in Tas eko Lakes area. 

Work by Tipp e r in the Tas e ko Lakes area from 1962 to 1964 pro
du c ed several collections of Bajoc i a n fossi l s that p r o-ye the w idespread 
o ccurrence of early M iddle Jurassic rocks. These ro c ks are exp osed mainly 
as fault slices along Tyaughton Creek and Yala kom River valleys (Fig . 4 ) . 
The best exposure, a lthough faulted and intrude d , occurs at the h ead of Relay 
Creek. Nowhere in this area is a completely exposed , unfaulted section 
known of early and middle Bajo c ian s trata. 

Rocks of early and middle Bajocian age are a s uccess ion, prob
ably conformable , of shale, argillite, limy shale, siltstone and l esser grey
wacke. One or t wo thin beds of shaly lime stone o ccur , particul a rly in the 
upper part. Coarse g rit and conglome rate were not seen and volcani c ro cks 
a r e not pr esent, except possibly a few thin tufface ous beds. 

The thi c kness of these Bajoc ian rocks is diffi cult to measure 
because of the lack of a c omplete section. A minimum thi c kness of 900 to 
1 , OOO fe et is known in one or t w o part sections and the thickness of the whole 
section may be muc h g r eater . In only one s ect ion is there mor e than one 
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fossi l zon e represented and even there part of the section is cove r ed and may 
be faulted. 

Typically the rocks are fine- to medium-g ra ined elastic sediments. 
Fine ly laminated carbonaceous black shales and banded argillites are charac
teristic of the rocks of early Bajocian age but such rock types are common 
throughout the section. Bedding is uniform; crossbedding, r ippl e-marks, or 
other curr ent featu r es we r e never seen; wood f r agments, although not abun
dant, a r e present ; most shaly rocks are carbonace ous; and the predominant 
colour is g r ey to black. An incomplete but typical part section occurs at the 
head of Relay C r eek as follows: 

Limestone boulde r conglomerate (upper M iddle 
Jurassic). 

Interbedded grey shaly limestone, b l ack a r gilli t e 
and siltstone , g r ey shale, and minor g r ey-green 
greywacke ; beds generally one foot to three feet 
thick, massive; at l east three limestone bands 
about one foot thick near the top of the unit that 
a r e foss iliferous ; GSC locs. 56504, 56500, and 
62480 .. .. ............ . .... ... ... . . .. .... ... ........... .. . 

R usty- weathe r ing feldspar porphyry sill 

Soft, brown-weathering banded g r ey to black shale 

Thickness 
(feet) 

300+ 

with small conc ret ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 

Brown-weathering shaly limestone in beds 6 
inches to 2 feet thick with thin inte r beds of 
ar gillite ; small 2 inch diameter caner et ions 

Banded, dark g r ey argillite with minor rusty 
weathe ring limy beds 6 inches to 1 foot thick; 
a f ew bands of g r eywack e 2 to 3 inches thick . . 

90 

145 

Rusty-weathering banded ar gill ites in beds 1/2 to 1 inch thick. . 115 

Limy shale .................... ... . 

Finely laminated black shale in bands 1/4 to 1 inch thick 

Shale and limy shale with numerous limy concr etions 3 
to 5 inches diameter; partly talus cove r ed; fragments 
of fossils in concretions at top of unit ; G SC locs. 
56502 and 62435 .. ...... .. ................ .... .......... . 

Interbedded shale and limy shale, dark to light grey, 
fine -grained . ............. . ................ . . . . . ... ... . . 

Lar ge intrusive feldspar porphyry 

Indicated thickness 

10 

60 

25 

25 

920 
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E ast of L o r na L ake a section over 1, OOO feet th ick of int e rbedde d 
siliceous argillite and siltstone a r e exposed. Some beds are limy . The 
rocks are g re y to black in colour , ar e we ll-b e dde d in beds 1/4 inc h thick up 
to beds 1 foot thi c k , and some of coars e r beds a r e g rade d. Near the top of 
the se c tion poorly preserve d ammonites indic ate a probable Bajocian age. 
The age of the basal part of the s ect ion is not known ; it c ould b e B ajocian, 
Toar cian, or even older. 

On the ridge between Cardtable Mountain and Castle P eak thinly 
b e dded argillite , siltstone and car b onaceous shales occur . A few limestone 
bands yielded an early Bajo c ian fauna . A fault bounded se c tion over 300 feet 
thi c k is exposed. Farthe r east o ccurs a short section of early Bajocian 
th inl y laminated dark g r ey carbonac eous shales with a ri ch fauna of flattened 
Tme toceras cf. I_. s c issum. To the south along Tyaughton Creek nea r the 
mouth of Bonanz a Creek a sho rt section of sedimentary rocks is expose d as 
follows : 

D ark g re y argillite , l ight g r ey and g r een fine 
g reywa cke, thinly bedded, ve r y soft and 
friab l e ; GSC locs. 10100 and 36223 ..... .. . 

Cove r e d inte r val .. ... ....... ...... .. .. . ..... . 

Inte rbedd e d dark gre y to bla c k argillite, limy 
a r g illite, and a fe w coarse a renaceous beds ; 
a r gillites ar e in places finely lamina t ed and 
a r e black to dark g r ey ; a bed of g r ey l im y shale, 
har d and brittle occur s n ear the top of unit and 
is fossilife rous. GSC l oc. 56605 . ... ... . ..... . 

Indicated thickness 

Thickn ess 
(feet ) 

25+ 

50+ 

150 + 

225+ 

Along both s ides of the Y alakon1 River for 1 1/2 m il es above Blue 
Creek an intensely faulted s ec tion of sedimentary rocks is expo sed. This 
se c tion differs from most sections of B ajo cian rocks in that it is made up of 
si lt stone, argillite and m uch g r eywack e. Siltstone is dark brown in beds 1/4 
inc h to 6 inc h e s thick.· Shales are fine - g r ained and black to brown, inte r
bedded with the siltstones. Forming prominent resistant beds up to 50 feet 
thick a r e g r eenis h g r ey m e dium· to coar se-grained g r eywacke. A few thin 
beds cont ain abundant feldspar and approac h an a r kose in composition. 
R a r ely pebbles of shale or a r gilli t e up to 3 inches diamete r are scatte r e d 
throug h the gre ywacke. The bedding is l ess r egular than that of the siltstone
shale s e quence and in p l aces the g r eywacke occurs as l enticular beds. T he 
g reywa c k e is composed of angular quartz, feldsp a r and dark g r eenish g r ey 
to black r ock fragments. W ood fr agments are common throughout the sec -
tion. The coar se r natur e of these rocks than other Bajocian roc ks suggests a 
position close r t o the sou r ce area. This section is too intens e l y fault e d to 
make even a r ough estimate of the thickness ; howeve r it is r easonable to say 
it must b e seve ral hundred feet thi c k. The shale beds have yie lde d a r ich 
ear ly Bajocian fauna but the specimens are mainly flattene d. 
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On the weste rn margin of the Tas eko Lakes area, 124° long., 
one collection of fossils was obtained from thick beds of greenish grey to dull 
g r ey greywacke. These fossils are of middle Bajocian age. The areal 
extent and thickness of this section is unknown. 

The internal structural relations of the st r ata of early and middle 
Bajocian age are difficult to interp r et as no complete section is exposed at 
any locality . However, the prevalence thr oughout the Bajo c ian of fine elastic 
sediment s , the fine, even bedding, the lack of any evidence of erosion or 
interruption in sedimentation favours the c onclusion that the l ower and middle 
Bajocian strata are a c onformable sequence in spite of an incomplete fossil 
record. 

The base of the Bajocian is not exposed but the next lower fossilif
e rous g roup of rocks are of Sinemurian age and a re of a similar lithology. 
There is no evidence of an unconfo r mity below the Bajocian nor does the 
absence of lowermost Bajocian,Toarcian o r Pliensbachian fossils in any sec
tion suggest non-deposition or erosion . Probably they have yet to be found. 

The middle Bajocian r ocks are believed to be overlain unconfor -
mably by conglomerates of possibly Bathonian or Callovian age (Frebold and 
Tipper, 1967 , p. 4). Fossils of l ate Bajocian or Bathonian age have never 
been found in British Columbia. 

These rocks of early and middle Bajocian age are typically fine 
elastic sediments that have been deposited in a basin remote from volcanic 
activity . In this respect they differ from the rocks of M anning Park and 
Nechako River a r eas that a r e dominantly of volcanic o r igin. The coarser 
sediments of the Yalakom River section and the conglomerates of the 
Bajocian strata farther east near Ashc roft (Cri ckmay, 19 30) suggest a pos
sible eastern sour ce area, possibl y the area of the Guic hon Batholith 
(Frebold, 195 7a , p. 4 1) . H oweve r the fragm e ntary evidence precludes a 
satisfactory reconstruction of the sedimentary history. 

Nechako River Area 

Mapping in Nechako River area from 1949 to 1951 (Tipper, 196 3) 
disclosed the presence of Bajocian rocks although fossil evidence was 
meagre . These rocks we r e mapped as the Hazelton G r oup and consider ed as 
an extension of Haz e lton Group r ocks in theWhitesail area and in the Hudson 
Bay Mountains to the west and northwest (Fig. 1). The H azelton Group, at 
least the Middle Jurassic part, is lar ge l y volcanic rocks or volcanic derived 
sediments . One section on Kuyakuz Mountain was d escribed as follows 
(Tipper, 1959, pp. 25-26 ): 

"On Kuyakuz Mountain , the Middle Jurassic unit consists mainly 
of fine volcanic breccias, tuffs, a r gillaceous tuffs, tufface ous shales, and 
a r gillites or shales. The appar ent thi ckness of this section is at l eas t 5, 500 
feet although some of this may be repetition. Flow s are relatively unimport
ant, although g reen and reddish andesite occurs. Coarse detrital o r vol
canic sedimentary strata are absent, the coarsest fragments observed being 
a quarter inch in diameter. M ost are fine - g r ained, well-sorted, dense 
strata var ying in c olour from black to brown , grey and purpl e . Grey rhyo 
litic tuff and brownish shales occur, . . . The strata are mainly tuffaceous and 
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examination shows that the ro ck comprises angular to rounded volcanic frag
ments, chlorite, feldspars, magnetite , and much fine unidentified mate rial. 
The rock is varied and lateral changes in composition, texture and colour are 
rapid ... " 

Fossil r emains are common in this section but only one collection 
provided even poorly preserved ammonites. This c ollection , GSC loc. 
21886, c ontains Witche ll ia (?) sp . , a middle Bajocian ammonite . 

GSC lo c. 

GSC l oc. 

GSC lo c . 

GSC lo c. 

GSC loc. 

GSC l oc. 

GSC loc. 

LOCALITIES 

Manning Park area 

D ivide section, lower unit 

(see section, figure 3) 

75114 Ammonites gen. et sp. indet . 

751 13 Phlyseogrammoce ras aff. P. dispansiforme 
(Wunstorf) et P. werthi '('Denckmann) 

Ammonites gen.-et sp. indet. 

68688 Tmetoceras cf. T. scissum (Benecke ) 

75151 Ammonites incertae sedis, group 2 
Grammoceras ? 

75108 Tmetoceras cf. T. scissum (B enecke) 

75110 Tmetoceras cf. T. scissum (B enecke ) 

75111 Tmetoce ras cf. T. s ci ssum (B enecke ) 

Divide section, upper unit 

GSC l ocs. 7510 3, Ammonite fragments, indet. 
7 5 107, 
75095 

GSC lo c. 75112 Teloceras ? sp. indet. 

GSC l oc . 7510 9 Chondroceras sp. indet. a ff. C. e llsi (McLearn) 

GSC loc. 75106 Stephanoceras sp . indet. 

GSC lo c . 75094, Indete rminable fra gm ents. 
75098 , 
75097, 
75096 
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Lookout section above Pinewoods 

GSCloc. 75569 Otoitidae , fragments 

GSC loc. 75563 Gr aphoceras crickmayi n. sp . 

GSC loc. 66983 Graphoceras c rickmayi n. sp. 
Zemistephanus richar dsoni (Whiteaves ) 

GSC locs. 7556 1, Ammonites incertae sedis, g roup 1 
75 560 

GSC lo c. 75564 Aptychi 

GSC loc. 75565 Chondroceras sp. indet. B. 
Aptychi 

GSC loc. 75572 Chondroceras s p. indet. aff. C. ellsi (M c L earn) 
Chondroce ras sp. indet. A . - -
Ammonites incertae sedi s, g roup 1 
Aptychi 

GSC loc . 75571 Aptychi 

GSC lo c. 75573 Stephanoceras sp. indet. (not described) 

GSC loc. 75570 Chondrocer as aff. _s;._. e llsi (McLear n ) 

GSC loc. 75574 Stephanoce ra s sp. indet. (not des c ribed) 

GSC loc. 75567 Stephano ce ras cf. S . caam a no i (Mc Learn) 
Fragments of S tephanoceratidae and Chondroceras 

(not des er ibed) 

GSC lo c . 75575 Stephanoce ras sp . indet. (not described) 

Taseko L akes area 

GSC lo cs. 56509, 2 1/4 miles north of junction of Tyaughton Creek and 

GSC loc. 

56494 Bonanza Creek; 51°04 '40"N Lat . , 122°52'40"W Long. 
Coll. H. W. Tipper 
Tmetoceras cf. T. scissum (B enecke ) 
E rycites aff. ~ . -howelli (Whi t e ) 

56624 About 30 0 yds. north of junction of Blue C r eek and 
Yalakom River, on east side of rive r; 51 °02 1 15"N Lat., 
121° 27 ' 35 11 W L ong. 
Coll . H. W. Tipper 
Tmetoceras cf. T. scissum (Benecke ) 
Eryc ites aff. E . howelli (White ) 
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14 15 3 O n the east bank of Yalakom Rive r about 1 mile north of 
Blue Creek ; 5 1° 02 1 20"N Lat. , 12 1° 27' 30" W Long. 
Coll. G. B. L eech 
Tmetoceras cf. T. s cissum 

GSC lo c s. 62486, On ridge 1/2 mile southwes t of Cardtable M ountain; 
56563 5 1 °05'40"N L at . , 122 °5 7 '1 0"W L ong. 

GSC loc . 

GSC l oc. 

GSC l oc. 

GSC loc. 

GSC l oc . 

GSC l oc . 

GSC l oc. 

GSC loc. 

Coll. H. W. T ippe r 
E rycites kialagvikensis (White ) 

56605 Tyaughton C r eek, north side, 1 1/2 miles below mouth of 
Spruce Lake Creek; 5 1° 02 155"N L at. , 122°54 ' 30" W Long . 
Coll. H. W . Tipper 
Tmetoce r as cf. ! . scissum (B enecke ) 

10 100 T yaughton C r eek, no r th side, 1 1/2 miles below mouth of 
Sp r uce L ake C r eek ; 51 °02 155"N L at., 122 °54' 3 0"W Long. 
Coll. C.H. Crickmay 
Chondroceras marshalli (McLearn) 

56500 On ridge in cent r e of R elay C r eek valley, 1 3/4 miles 
Southwest of Relay M ountain; 51 ° 06 155"N Lat., 
123 °01 1 35" W L ong . 
Coll. H.W. Tipper 
Stephanoceras (Skir r oceras ) cf. S . kirschneri Imlay 
Witchellia ? sp. ind et . 

62480 On east bank of east fork of Relay C r eek 1 3/4 miles south
wes t of R elay M ountain; 5 1 °06' 55"N Lat. , 
123°0l'OO"W L ong. 
Coll. H.W . Tippe r 
Ste phano ce r as (Skir roceras ) cf. ~· ki r schne r i Imlay 

5 111 2 On mountain r id ge top 1 3/4 miles nor thwe s t of N emaia 
Lake ; 5 1° 28 145"N Lat., 124°00 1 00" W Long . 
Coll. H. W . Tippe r 
Stemmat oceras sp. indet . 
Steph anoce r as sp. indet. 

56502 O n r idge in centre of Relay C r eek valley, 1 3/4 miles 
Southwest of Relay M ountain; 51 °06'55"N Lat.' 
12 3 °01 140" W Long. 
Coll. H. W . Tipper 
Holcophylloceras cf. !i. costispar sum Imlay 

62424 West s ide of Spruce Lake Creek, 1 1/2 miles from Spruce 
Lake ; 5 1°02 ' 05"N L at., 122°57' 20 "W Long. 
Coll. H. W . Tipper 
O e d ania ? sp . indet. 

Nechako River a r ea 

21886 On Kuyakuz M ountain, 1 1/2 m iles south of peak 
Coll. H . W. T ippe r 
Witchellia ? sp. indet. 
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SYSTEMATIC DESCRIPTIONS 

Family Phylloceratidae Zittel, 1884 
Subfamily Calliphyllocer atinae Spath, 1927 

Genus Holcophylloceras Spath , 1927 
Holcophylloce ras cf. !_i. costispar sum Imlay 

Plate III, figure 6 

Material. One specimen, GSC No. 228 7 0, from GSC loc. 56502, Taseko 
Lakes area. 

D escription. The specimen has a diameter of 33 mm the whorl height is 
19 mm and the whorl thi ckness 15 mm. The umbilicus is very narrow, the 
venter rounded and the flanks a r e moderately ooncave. A few very faint 
impressions consider ed to be possibly constrictions are present in the 
anterior part of the last whor l. 

Comparison . The specimen is similar to the young specimens of 
Holcophylloceras costisparsum Imlay (Imlay, 1964, pl. 1, figs. 10-12 , 14-
17), on which riblets are not yet developed and constrictions are ve r y faint. 
The assignment of the single specimen to Imlay' s species is tentative. 

O ccurrence and age. No other ammonites we r e found associated with this 
specimen. Its age ~s lower or middle Bajocian. 

Family Hildoceratidae H yatt , 1867 
Subfamily Grammoceratinae Buckman, 1904 
Genus Phlyseogrammoce r as Buckman, 1901 
Phlyseogrammoceras aff. P. dispansiforme 

(Wunstorf) et .!: . werthC{D enckmann) 

Plate I, figures 10-1 5 

Material. Several specimens from GSC loc. 7 5 11 3, Manning Park. 

Des c ription. All specimens are se condarily laterally compressed and more 
or less fragmentar y. Some of them are imprints from which rubber casts 
we r e made. The illustrate d specimens GSC Nos. 2285 7- 22862 belong to vari
ous stages of growth. C r oss-sections, sutur e lines and shape of the umbili
cal wall are not observable. 

Ribs are already present at early stages of growth. They are 
arranged in bundles of two to four that originate from mo r e or less elongated 
nodes at or close to the umbilical margin, some secondaries may be inter 
calated between two bundles. Some specimens have fine r and more numerous 
ribs than others. On the inner part of the flanks the ribs are inclined for -
ward, they swing backward somewhat below the half height of the flank and 
then forward again in the outer part. In some specimens the ventral keel is 
visible. 
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Comparison. The spe cim e ns are similar to m ost of Wunstorf's (Wunsto r f, 
1907) spec imens of Phlyseogrammoceras dispansiforme (Wunstorf) and P. 
accrescens (Wunstorf) that is a synonym of P. we r thi (D enckmann). Also 
most of Ernst ' s specimens (Ernst, 1923, 19"2.4 ) of t h ese two species are 
similar to the M anning P a r k specimens . The t ype species of the genus 
Phlyseogrammo ceras i.e. P. dispansum L ycett, was d escribed by Wr ight 
(18 82, p. 458 , p l. 67 , figs-:- 3, 4 ) as a var iety of "Harpoceras" variabile 
d 10 rbigny, the type species of the genus H aug ia Buckman 1888. The species 
of this genus have r ibs somewhat similar to those of the group of P. 
dispansum but the y a r e usually st r onge r and straighte r than in -
Phlyseogrammo ce ras. 

O ccur r ence and age. At GSC lo c. 75113 small indete r minable ammonites 
with straight ribs and ventr a l k ee l we r e found associated with the d escribed 
specimens. L ate Toar cian (Y eovilian) . 

Subfamily Tme toceratinae Spath , 1936 
Genus Tmeto ce ras Buckman 

Tmetoceras cf. _!. sc1ssum (Benecke ) 

Plate I, figure s 1 - 5 

Material. M any specimens from GSC locs . 56624, 56494, 56605, 56509, 
14 15 3 (Taseko L akes a r ea) and 75111 , 75108 (Manning Park). 

D escription . Almost all spec imens are secondarily flattened o r imprints. 
ODly a few venters are preserved. 

The description is base d on seve r a l selected specimens. 

Specimen 2271 3 fr om G SC l oc. 56624 has at a diameter of about 
57 mm (the maximum diame t er was larger) a who rl height of about 15 mm and 
an umbilical width of about 28 mm . At thi s diamete r there a r e 22 straight, 
rather sharp , u ndivided r ibs on the anterior half of the last whorl. Venter 
and suture lines cannot be seen. 

Specimen 2271 4 from GSC loc .. 75108 is fragmentar y and accurate 
measurements c ould not be made. Shape and strength of the ribs are the 
sam e as in specim en 22713. There a r e about 45 ribs on the last whor l and 
about the same number on the penultimate wh o rl . O ne la r ge constriction is 
p r esent in the ante rior half of the last who rl and there are two fine r ribs in 
this cons tri c tion . V ent e r and sutur e lines a r e not observable. 

Specimen 227 15 fro m the same l ocality as specimen 22 71 4 is the 
imprint of a venter from which a rubber cas t was made . It shows the ventral 
furr ow and the forward bends of the ribs in this area. 

Specimen 2271 6 fr om GSC loc. 75111 is a fragmenta r y imprint 
that is simila r to the above des c ribed specimens . 

Specimens 22717 and 227 18 from GS C l oc. 14 153 a r e small whorl 
fragm ents. They show the ventr a l fu rrow and the forwa r d bends of the r ibs on 
the venter. On the flanks the ribs a r e str aight and s h a rp. 
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Comparison. The unsatisfactory preservation of the described specimens 
does not permit accurate identificlation. All specimens are considered to 
belong to one and the same species. Very close and probably identical is 
Tmetoceras scissum (B enecke ) . 

Occurrence and age. In the Taseko Lakes a r ea the species is associated with 
Erycites aff. E . howelli (White) at GSClocs. 56624, 56494 and 56509. In 
Mannmg Park-no other identifiable ammonites were found associated with the 
species. E ar l y Bajocian. 

Family Graphoceratidae Buckman, 1905 
Subfamily Graphoceratinae Buckman, 1905 

Genus Graphoceras Buckman, 1898 
Graphoceras c ri ckmayi n . sp . 

Plate II, figures 2 - 4 

Material. Specimens GSC 22865, holotype and GSC 22867 , paratype from 
GSClocs.. 66983 and 7556 3 respectively. Spe cimen GSC 22866, paratype, 
from GSC loc. 7 6299 (exact locality unknown but probably identical or close 
to the above localities ) . Lookout section above Pinewoods, Manning Park. 
The species is named for Dr. C.H. Crickmay. 

D esc ription. The preservation of the specimens is fragmentary. Specimens 
22865 and 22867 are imprints from which rubber casts we re made, specimen 
22866 is a secondarily flattened fragment. 

No suture lines and no cross -sect ions are observable. 

The measurements in millimetres of the holotype, the lar gest 
specimen, are as follows: 

D iameter Whorl height 

about 54 about 23 (. 42) 

Whorl thickness Umbilical 
width 

13( . 24) 

The species is laterally compr essed , disk-like, moderately 
involute. The w horls are high, much higher than thick, slightly concave on 
inner part of flank with gentle tr ans ition from flank to the gently sloping 
slightly concave umbilical wall. On the holotype remnants of a moderately 
high ventral keel are preserved. 

The sculpture consis ts of falcate ribs that are weaker on the inner 
part of the flanks than in their outer part. In the ante rior half of the las t 
whor l of the holotype the interior part of the whorl is almost entir ely smooth 
showing only very fine lines. Some of the outer ribs join each other thus 
indicating occasional bifurcation. Paratype 22866 exhibits some fine ribs on 
the penultimate whor 1. 

Comparison. Spe c ies now assigned by Spie g l e r (1966) to the genus 
Graphoceras had been placed by various authors in a g r eat number of genera 
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of the Grapho ce ratidae , as for example Le ioceras, Ludw igia, Ludwigella, 
B r asilina, B r asilia, Hugia, Reynesia, Welschia, Gr aphoce r as and others . 
The present author places this new species tentative ly in Graphoce ras b ecause 
of its co n cave inner part of the flank by wh ich according to Spiegler ( 1966, 
p. 65) Gr aphoce r as is distinguished from Ludwigia and most species of 
Brasilia. A r e d iscussion of the systematic position of var ious 
G r aphoceratidae on the basis of the very unsati sfactor y mate rial from British 
Columb ia is, of course , impr acticable . 

G r aphoce r as concavum (Sowe r by) , G. cornu (Buckman) G. r udis 
(Buckman) G. fall ax (Buckman) and othe r s a r e ai stinguis h ed from OUr speci
mens by the shape and numbe r of the ribs or, in some cases by diffe r ent 
width of the umbili cus . O the r s imilar forms d esc r ibed by Buckman (loc . 
cit. ) as Toxol ioceras, Lopa do ce r as and Hugia now considered by Spiegler 
(1 966, p. 85 ) as belonging to Oedania walke n are appa r ently distinguished 
mainly by a mor e vertical umbilical wall. 

O ccurr ence and age. The holotype and p a r atype 22867 occur at the same 
s tr atig r aphi c l eve l as Zemistephanus ri c h ar d soni (Whiteaves ). In Eng land 
simila r species occur in t h e Sowe r by i Zone. 

O edania ? sp. indet. 

Plate II , figu r e 5 

M aterial. O ne who rl fragment , GSC No . 22868, from G S C l oc. 62424, 
Taseko Lakes a rea. 

D escr iption. The whorl is moderate l y high, c r oss -section about elliptic, 
inne r part of whor l slightly concave, transition from flank to vente r gentl e, 
from flank to umbilicus s h a r per. Umbilical wall apparently steep. There is 
a high vent r al kee l. The r ibs a r e falcate, not bifurcated . In the ant e r ior 
part of the whorl t wo ribs jo in each other near the umb ilical edge. 

Comparison. The s pecim en is somewhat similar to G r aphoceras c r ickmayi 
n. sp . It is dist inguishe d by the steep umbilical wall and the clearly 
developed r ibs in the lower part of the flank. The r e a r e some similarities to 
form s des c rib ed b y B uckman as Toxolioceras, L opadoceras, Hugia and 
othe r s now cons ide r ed by Spiegle r ( 1966, p. 85 ) as be l onging tooedania 
walke r i (Buckman). 

O ccurr ence a nd age . The specimen is associate d with another small 
G r apho ce ratid of doubtful assignment (GSC No . 22869, Pl. II, f i g . 6). 
S imil a r form s occur in E ngland in the Dis c ites Sub zone of the Sowe r byi Zone. 

Family Hammatoceratidae Buckman, 188 7 
Subfamily H ammato ce r atinae Buckman, 188 7 

G enus Erycites Gemme lla r o, 1886 
Erycites kial agvikensis (White) 

Plate I, figures 6, 7 
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Ammonites (L i llia) kialagvikens is White, 1889, p. 69 , pl. 13 , fig . 7. 
? H ammatoce r as kialagv1kensis (White ) Pompeckj , 1900, p. 2 7 5 . 
Hammatoce ras ? kia lagv1k ens 1s (White ) Kellum , D avies, Swin'ney, 1945, 

p . 6, fi gs . 4c, d. 
Erycites kialagvikensis (White ) Imlay, 1959,pp. 97 8 , 980 
Eryc1to1des (K 1alagv1kites ) kialagvik ensis (White ) Westermann, 1964, p. 392, 

pls. 62 , 63 . 

Mate r ial. 2 specimens, GSC 22711, 22712 from GSC loc. 62486, T aseko 
Lakes area. Some doubtful fragments from the same locality. 

D escript ion. The measur e m ents o f specimen 22 711 in millime tr es and the 
r atios of the diameter of 3 1 mm a r e as follows: 

D iameter W horl height 

31 11(. 35 ) 

Whorl t hickness 

app r ox . 9 ( . 29 ) 

Umbili cal 
width 

13(. 42 ) 

The maximum diameter of this spe cimen i s about 42 mm but as 
the anterior part of the last who r l is c r ushe d no r eliabl e measurements can 
be taken at this diamete r. The smalle r spec imen 22 712 cons ists of inne r 
who rl s . 

The spe cies is evolut e. The primar y ribs a r e bent fo r ward , the 
secondaries ar e rursiradiate and swing fo r ward on the vente r . On the inne r 
whorls the point of d ivision lies on about half t he height of the flanks but is 
somewhat lowe r on the last whorl of the lar ge r specimen . At the point of 
divis ion the ribs ar e slightly swollen. Most of the p r imaries bifur cat e . A 
ve r y faint ventral keel is p r ese r ved on pa r t of the last who rl of the l a r ge r 
specimen . The vente r is r ounded, t he tr ansi tion from th e flanks to the 
umbilicus is ve ry gentle . 

Compar ison. In their gene r al outline and sculpture the t wo specimens are 
ve r y similar to Eryci tes kialagvikensis (Whit e ). 

O ccurr ence and age . No othe r ammonites we r e found associated with the two 
specim ens at GSC lo c . 68486, T aseko L akes area. Early Bajo c ian . 

Er yci tes aff. ~ · howelli (Whit e ) 

Plate I, figures 8, 9 

M ate r ial. O ne specimen GSC 227 18 from GSC lo c . 56624, one specimen G S C 
22856, from GSC loc . 56509, Taseko Lakes a r ea. Two other fra gmentar y 
ammonites similar to the ones d esc r ibed here we r e found at G S C loc. 56494, 
also in Taseko Lakes area. 

D esc r iption. Specimen GSC 227 18 is the imprint of the fr agment of a l a r ge 
whorl , specimen GSC 22856 t h e imprint of a smalle r specimen. The descrip
t ion is based on the r ubbe r c asts of these imprints . 
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None of the two specimens shows the vente r or the suture line. 
The smaller specimen is evolute and has at a diameter of about 28 mm (the 
maximum diameter is larger) about 13 straight primaries in the anterior part 
of the whor l. M ost of the primaries are subdivided at about the half height of 
the flanks into two secondaries. Some secondaries are inter c alated. The 
point of division is somewhat swollen. 

The large whorl fragment has strong, wide, and blunt primaries 
some of which are subdivided into two secondaries . The point of division lies 
at about half the height of the flank or on the inner half of the whorl. Some 
secondaries do not join the primaries . 

Comparison. In their sculptur e and dimensions the specimens are very simi
lar to E . howelli (White ) but as they are o n ly fragmentary no dire c t identifica
tion is-possible. 

O ccur rence and age. All the specime ns were found associated with 
Tmetoceras d. scissum (B enecke ) . Early Bajocian. 

Family Sonniniidae Buckman, 1892 
Genus Witchellia, Buckman , 1889 

W itchellia ? sp. indet. 

Plate IV , figures 6, 7 

Material. Several specimens from GSC locs . 21886 and 56500, Taseko Lakes 
and Nechako River areas. 

D escription. Specimen 22871 from GSC lo c . 2 1886, Nechako Riv e r area and 
22872 from GSC 56500, Taseko L akes a r ea are r ubbe r c asts from imprints, 
that show a little more than the specimens themselves . The ribs of these 
moderately evolute forms a r e ve r y slightly sigmoid . Some of the ribs of 
specimen 22871 are bifurcating and some intercalated ribs o ccur. Both 
specimens have a ventral keel. The inner whorls are not preserved and 
suture lines cannot be seen. 

Comparison. The poor state of preservation of the material does not permit 
d etailed comparisons . There are some similarities in the general outline to 
the Witc hellias des c r ibed by Imlay (1964) from southern Alaska. The assign
ment of the two described specimens to Witchellias is t entative. 

O ccur r ence and age. The specimens c olle c ted in the Nechako Riv e r area 
were not found associated with other ammonite s. The specimens from GSC 
lo c . 56500, Taseko Lakes area, were asso c iated with Stephanoceras 
(Skirroceras ) d.~- kirs c hne ri Imlay. The age is middle Bajo c ian. 

Family Otoitidae Ma scke , 1907 
Genus Zemistephanus M cLear n, 1927 

Zemistephanus richardsoni (Whiteaves ) 

Plate II, figure 1; Plate IV, figure 1 
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Ammonites richardsoni Whiteaves, 18 7 6, p. 32, pl. 5 . 
Zemistephanus richardsoni (Whiteaves ) McLearn, 1927, p. 72 
Zemistephanus richardsoni (Whiteaves ) McLearn , 1928, p. 19, pl. 9, figs. 

, z; pl. 10, fi g. 2 
Zemistephanus richardsoni (Whiteaves) Arkell, 1954, p. 58 7, fig. 10 
Zem1stephanus nchardsom (Whiteaves) Imlay, 1964, p . 51, pl. 25, figs. 6, 

; pl. 26 , figs . 1-7. 

Material. One specimen, GSC No. 22705, from GSC lac. 66983, Manning 
Park. 

D escription. Most of the specimen is preserved as an imprint from which a 
rubb e r cast was made. A whorl fra gment belonging to th e same specimen 
shows part s of the suture line. Apparently the specimen has been late r ally 
compressed to a considerable degree after having been e mbedded , so that no 
accurate m easur ements c ould be taken. The diame ter of the flattened 
ammonite is 155 mm. 

D ue to the secondary l ateral compression the umbilicus appears 
to be much shallower and the whorls much higher than in the halo- and para
types of the species. The umbilical whorlsean1 follows at first the r ow of 
late ral nodes but rises g radually above them in the course of the uncoiling of 
the ammonite. At the end of the last whorl the umbilical seam is far above 
the lateral nodes of the penultimate who rl. 

There are 20 strong primary ribs on the last and 16 on the penul
timate whorl. They terminate in strong nodes. The part of the ammonite 
lying above the lateral nodes is c overed by nume r ous fine riblets or stria
tions. These striations may also extend to the inne r parts of the last whorl. 
No r eal secondary ribs can be seen on this specimen . 

Comparison. The holotype of the species and the specimen describe d by 
M cLearn ( 1929) are smaller than the M anning Park specimen. As they are 
not compressed their whorls are lowe r and the i r umbilicus is d eepe r than in 
the Manning Park specimen, but the y have the same sculpture. Some of 
Imlay ' s Alaskan specimens are also ve r y similar but these show some of the 
secondar y ribs that are not visible in the M anning Par k specimen . 

O ccur rence and age. Graphoceras c rickmayi n. sp. occurs almost imme
diately below and above Zemistephanus. Small fragments of ammonites prob
ably be l onging to Otoites or Normanmtes we r e found in beds below 
Zemistephanus. Middle Bajocian . 

Family Stephanoceratidae Neumayr, 1875 
G enus Stephanoc eras Waagen, 1869 

Stephanoceras c f. §_. caamanoi M c L earn 

Plate IV , figure 3 

Material. One specimen, GSC No . 22704 from GSC lac. 75567. Manning 
Park. 
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D esc r iption. The specimen is p r ese r ved as an imprint from which a rubber 
cast was made. C r oss -section and suture line not obse r vabl e. 

Three w h o rl s can be seen . The umbilical seam of the penultimate 
who r l is c lose to the r ow of l ateral tube r cles of the youngest whorl. The 
umbilical seam of t he l ast whorl has r isen high er above the l ate r al tube r cles 
of the penultimate who r l. On the last whorl there a r e about 38 primary r ibs, 
that are slightly bent forward and end in a rathe r fine tube r cle from which 
usually three secondar ies originate. O n the penultimate whorl the numbe r of 
primaries is l ess, i.e. about 3 1. 

Compar isons. Compa r ed with the types of Ste phanoce r as species from Queen 
C h a rlotte I s l ands described by M c L earn ( 1932) the specimen most resembles 
S. caamanoi McLear n that is also a fine ribbed species, however, the 
unsatisfactory preservation of the M anning Par k specimen r enders detailed 
comparison impossibl e. 

O ccurr ence. O the r fossils ob t ained at loc. 7556 7 are fragments of 
S teph anoce r a.s and C hondr oce r as . 

Stephanoceras (Ski rroceras ) cf. S . kir schne r i Imlay 
P l a t e Ill, figu r es 1, 2 ; Plate IV , figu r e 2. 

M ate r ial. 3 specimens : G S C No . 227 0 1 from G S C l oc . 62480, G S C Nos. 
227 0 2, 22703 from G S C loc. 56500 . Taseko L akes a r ea. A t the l att e r 
locality occur very poo r ly preser ved Stephanoce r atids, some of which may be 
young specimens of the he r e described species . 

D esc r iption. Specimens 227 0 1 and 22 7 02 are prese r ved as imprints fr om 
which r ubber casts we r e made . To specimen 227 0 1 be l ong also some whorl 
fr agments. O n ly one side of t h e specimen 22 7 03 is p r ese r ved. C r oss -
sections could not be seen and no sutur e l ines could be t r aced . 

The mode of coiling and ribbing of t he thr ee specimens are ve r y 
simil ar. The coiling becomes loose r with the inc rease in size, i.e. the 
umbilical seam rises above the tube r cles and the secondary ribs become 
m ore and more exposed . 

The p r imar y ribs of the inne r whorl s a r e fair l y sharp, sligh tly 
bent forward. At t he point of division into thr ee to fou r secondaries fai r ly 
strong conical tube r cles a r e present. The secondar ies a r e weaker than the 
p r imari~s and a l so slightl y inclined fo r wa r d . Some of them are not joining 
the tubercles . On the l a r ger whor l s both the p r imar ies and second a r ies 
become stronge r and more blunt. 

Com parisons. The lar ge specimen 2270 1 is ve r y similar to S. macrum 
(Q uensted t, 1886, 8 7 , pl. 65, fig. 10) but the whorl s are highe r than in both 
Q uenstedt 1 s and Buckman 1s ( 192 1, pl. 248 ) specimens of S . macrum. Very 
simil a r is also Step han oce r as (Ski rr oce r as) k ir schne r i Im l ay ( 1964, p. 4 7 , 
p l. 18, figs. l- 4 ; pl. 19, f i gs . l- 6 )fro m sou the r nAlaskawhich h ashi ghe r 
who rl s than S. mac rum. Howeve r , as no re l iabl e measurem ents of t he 
Canadian specimens could be obta ined final identifications cannot be mad e. 
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O ccurrence. Taseko Lakes area. At GSC lo c . 56500 associated with 
Witchellia sp. indet. 

Stephanoce ras sensu lato sp. indet 

Plate IV, figure 4 

One fragment, GSC No. 22874 from GSC loc. 75106 , D ivide 
Section, Manning Park. The spe c imen has fine ribs that at about half the 
height of the flanks are subdivided in two or thr ee secondar ies . A fine tuber -
cle is present at the point of 'division. 

Genus Stemmatoce ras M ascke 1907 
Stemmatoce ras sp . indet. 

One badly crushed fragment from GSC lo c. 51112, Taseko Lakes 
area. As far as comparison is possible the specimen resembles 
Stemmatoceras albertense · M c Learn. The specimen was found associated 
with a fragment of Stephano ceras sp. indet. and other indeterminable 
ammonites. 

Genus Teloceras M ascke, 1907 
Teloceras ? sp. indet. 

The poorly preserved fragment of a depressed ammonite, GSC 
No. 228 77 . Divide Se ction, M anning Park. GSCloc. 75112. O n the flank 
are fairly strong ribs that are subdivided near the ventral margin into two or 
three secondaries that c ro ss the venter transversely. Point of division with 
nodes. Some intercal ated ribs a r e p r esent. 

Family Sphaeroceratidae Buckman, 1920 
Genus Chondroceras Mas cke, 1907 
Chondro ce r as mar shalli (McLearn) 

Plate III, figures 3, 4 

Saxitonic e ras marshalli M cLearn , 1928, p. 22, pl. 8, figs. 3, 4 
Chondrocerasmarshalli(McLearn) var. Frebold, 195 7a , p. 54, pl. 25, figs. 
3a, b, pl. 26, fi gs . Za, b. 

M aterial. Eight specimens from GSC loc. 10100. Taseko L akes area . Coll. 
Cnckillay, 1939. Two of them, GSC Nos. 22699, 22700 a r e here described. 

D esc ription and compari sons. The measurements in millimetr e s and the 
ratios of the diameter are as follows : 
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D iameter Whorl height Whor l thickness Umbilical 
width 

GSC 22699 38 20 25 5 
GSC 22700 33 17 23 3 

The anterior parts of the last whorl of both specimens are 
c rushed and not consid e r ed in these measurements. 

The two specimens are smalle r than the holotype of the species 
that has a diameter of 49. 2 mm and probably r epresent younge r whor ls o f 
the species . They differ from the holotype mainly in having a much smaller 
umbilical width. Their umbilicus has not been opened up at this stage of 
g rowth. They a r e ve r y similar to C . marshalli (Mc Learn) var. (Frebold, 
195 7 a, pl. 25, Figs. 3a, b ) . Both this Fernie Group specimen and the two 
Taseko Lakes specimens have also backward bent secondar ies in common. 
Imlay ' s Alaskan specimen described as C . cf. C . mar sh~lli is larger than the 
Taseko Lakes a r ea specimens. 

Occurrence. No oth er species or genera we r e found associated with this 
species at lo c . 10100 . 

Chondroceras sp . indet. aff. ~· ellsi (McLear n) 

Plate III , figure 5; Plate IV, figure 5 (a ) 

M aterial. O ne specimen , GSC No. 22706, from GSC loc. 75572, one speci
men, GSC No. 22707 from GSC loc. 75 570 (not illustrated) and one specimen 
GSC No. 22708 from GSC loc. 75109 . All specimens from Manning Park. 

D escription. Specimen 22706 is preserved as a fragment r ep r esenting half of 
the ammonite . In addition an imprint of one side and part of the venter of the 
entire ammonite is preserved. Preservation is poor but general outline and 
sculptu r e is observable. T he diameter is about 50 mm and at this stage the 
umbilicus has opened up. At the beginning of the last who rl the ribs a r e 
rather fine and closely spaced, towards the mouth they became gradually 
stronger, more wid ely spaced and more fo r wardly inclined. T h ere is a con 
striction just before the end of the w horl. 

Specimen 22707 is a very poorly preserved flattened imprint that 
has also fine, fai r ly narrowly spaced ribs a t th e beginning of the last whorl 
and stronger more widely spaced ribs in its ante rior part. They are, how
eve r , not as strong as in specimen 22 7 06 and the inte r vals between them a r e 
smaller. 

Spec imen 22708 is a flattened imprint with a diameter of about 42 
mm. The r ibs a r e gradually becoming s tronge r and mor e widely spaced from 
the beginning to the end of the last whorl. They do no t become as strong as in 
specimen 22706 . They are subdivided into two or three secondaries. Some 
intercalated r ibs a re present. 
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Comparisons. It is doub tful w h ethe r the three desc r ibed specimens belong to 
one and the same species. No d e tailed compar i son with known spe c ies is 
p ossible, but there are some similarities to Chondroce r as e llsi M c L earn. 

O ccurr ence. Specimen 22706 was found associat ed in one and the sam e piece 
of r ock with Chondroc e ras s p . indet. A, d esc r ibed be l ow, and fragments of 
small a mmonites with v entr a l ke e l and f alcate ribs , gen. e t sp. indet. 
Specimen 227 07 is from a s lightly younge r bed than 22706 in the same se c -
tion. Spec imen 22708 was found in another section. No othe r fossils we r e 
found associated w ith it. 

Chondroceras sp . inde t . A 

P late IV , fi gur e 5 (b ) 

M aterial. O ne specimen, GSC No. 22709, from GSC lo c . 7 5572 . M anning 
Park. 

D esc ription. The diame t e r is app r oximately 40 mm. Part of one side o f the 
specim en is p r eserved. The size of the umbilicus is not determinable 
because it is cove r ed by a fragment of anothe r ammonite. A d eep forwardly 
inclined constriction is p r esent near the end of t he whorl. The ante ri o r part 
of the whorl is cove r ed with nume r ous ve r y fine equally spaced r ibs t wo or 
three of which originate from a fine tubercle on the inne r part of the flank, 
appar ently close to the umb ilical mar gin. The sculptur e of the poste r io r 
part of the l ast who rl is' not p r eserve d . N o visibl e sutur e. line. 

Com par ison . The o nly Chondroceras with such fine ribs as the des c rib ed 
s pe cimen is one des c r ibe d by M c L earn (1 929, p. 17 , pl. 11 , fig. 3) as 
D efonticeras ( ?) sp. The M anning Park specimen is , however , muc h mor e 
c ompress e d than M c L ear n's specimen which possibly may be due to secon
dary lateral com p r ession, furthe rmore the ribs at the end of the l ast whorl 
of M c Learn ' s specim en a r e much stronger. Such ve r y fine ribs as a re present 
in the desc r ibed spec imen also occur in L abyrintho ce ras. A few specific as sign
m ent of the single and unsatisfac to r ily p re served specimen is not possib l e. 

O ccurr ence . In one and the same piece of r ock with Chondroceras sp. indet. 
aff. C. e ll si M c L earn and small ammonites, gen . et sp. mdet. 

Chondroce r as sp. inde t. B 

A very faint poorly preserved imprint of a small spec ifically 
indeterminabl e Chondroceras was found at G S C loc. 7 5565 associated w ith 
aptychi fr agments . 

Ammonite s in certae sedis 

Group 1. At GSC lo cs . 75560 a nd 75561 , M annin g Par k, ve r y poo r imprint s 
of small fragmentary ammonites o ccur which a r e inde t e r min ab l e . Ribs are 
apparently r estr icted to t he oute r part of the fl anks, the pres ence of a keel 
is indicated in some of the specim ens . S ome of them a r e s imilar to the 
s mall specimen (pl. 2, fig. 6 ), m entioned und er O e dania ( ? ) sp. indet . At 
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GSC loc. 75565 numerous fra g ments of aptychi we r e found of which a few 
(GSC Nos . 22879, 22880) are illustrated on pl. 2, figs. 7, 8. At GSC loc. 
75572 fragments of small ammonites that are apparently similar to the ones 
from the lowe r beds are associated w ith Chondroce ras sp. indet. aff. ~· 
e llsi (Mc Learn), Chondroceras sp. indet . A. and aptychi. Still highe r in the 
section, atGSC loc. 75571 more aptyc h i occur. When more and better pre
served specimens of these ammonites and aptychi are available the y will be 
des c ribed in more detail. 

Group 2. One fragment of an ammonite, GSC No. 22873 (pl. 1, fig. 17) from 
GSC loc. 75151 , Manning Park. The whorl fragment is secondarily c om
pressed , the original c ross- section is unknown. There is a ventral keel that 
had apparently flat zones on each side. The ribs are sigmoid and undivided. 
Similar fragments occur in the Mic rowave T owe r section above Pine woods , 
still undescribed . The fragments show s imilarities to the genus 
Grammoceras of the upper Toarcian. 

AGE AND REGIONAL CORRELATION 

The ammonites des c ribed in this report from M anning Park, 
Taseko Lakes and Nechako River areas have not previously been reported 
from these parts of southwestern British Columbia and indicate the presence 
of parts of the Toarcian and Bajocian stages. Hitherto Toarcian was only 
known from the Manning Park area, Bajocian from all thr ee areas. At pres -
ent the most c omplete development of the Bajocian is known from Manning 
Park. Bajo c ian zones still unknown in the two other a r eas may be present 
but have not yet been found. The occurrences of ammonite faunas in the 
three areas are discussed in the following pages. 

The Fossil Localities and Their Faunal Content 

Manning Park 

Divide S ec t ion, lower unit 

Upper Toarcian and Lower Bajocian 

Part of the Upper Toar c ian or Yeovilian substage is indicated in 
the Divide Section at GSC loc . 7511 3 from where Phlyseogrammoceras aff. 
P. dispansiforme (Wunsforf) et werthi (Denckmann) we r e identifie d. In 
northwest E urope .P. dispansiforrneand .P. we rthi are characteristic of the 
subzone of Phlys e ogrammoce ras dispansum in the lower part of the zone of 
Dumortieria levesquei . Other ammonites found at this locality are very 
fragmentary and indeterminable but se e m to be very similar to the ones at 
GSC loc . 75114 that is a few hundred feet to the west. The ammonite frag
ments found at the latter locality are small, have straight ribs and have a 
ventral keel with a flat zone on each side. The specimens are indetermin
able, ho weve r , as similar fragments o ccur at GSC loc. 7511 3 where they are 
asso c iated w ithPh l yseog r ammocer as, a late Toar c ian age is considered pos -
s ible. 

At other localities in the lowe r u nit of the Divid·e Section, i.e . 
at GSC locs. 68688, 75108, 75110 and 7511 1 flattened ammonites or their 
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imprints occur which in their outline and ribs are very similar to 
Tmetoceras scissum (B enecke ) of the Lower Bajocian. Only at one of these 
localities association with other ammonites i s indicated, i.e. at GSC loc. 
75111 , where the imprint of a small piece of an ammonite venter that has a 
low kee l was found., This specimen is not determinable but could poss ib ly 
belong to E rycites. Unfortunately other ammonites collected in the same 
lowe r unit of the D ivide section a re too poorly preserved to aid in age deter -
mination of the ro cks concerned. Thus, a few small who rl fragments with 
keel and undivided falcoid ribs which we r e found at GSC loc. 7 5 151 and which 
a r e very similar to some fragments found in the Microwave Tower S ec tion 
(see under Ammonites incertae sedis, g roup 2) could indicate both Toar cian 
ari:UBajocian . 

D ivide Se c tion, upper unit 

M iddle Bajocian 

The ammonites found in the western part of the Divide Se ction are 
very poorly preserved and only part of them could be generically identified . 
Not consid ered in thi s report are the Upper Jur assic Buchia beds in the 
easternmost par t of this section . 

The gene r ically determinable ammonites occur near the middle 
of the upper unit of the D ivide Se ction. At GSC lo c. 75112 an imprint of a 
medium sized whorl fragment suggests the genus Teloceras,at GSC loc. 
75109 a Chondroceras r esembling C. ellsi M c Learn was found and at GSC 
l ac. 75106 the fra gn;ienta r y imprint of a fine -r ibbed Stephanoce r as was col
le c t e d. The Humphriesianum Zone of the middle Bajocian is ind icated at 
these thr ee lo calities. It is possible that at least part of the other localities 
to the west and east of the establi shed middle Bajocian belong to the Bajocian 
but the fossils concerned are too poorly p r ese rved to p e rmit a definite 
opinion on their age . 

Summarizing it can be s t a t ed that some of the beds in the lowe r 
unit of the Divide section are late Toarcian and others early Bajocian in age. 
In the upper part of the D ivide Section the Humphries ianum Zone of the middle 
Bajocian is present. 

Lookout Section above Pinewoods 

M iddle Bajocian 

The p r eservation of the ammonites in this section - no other 
m egafoss ils wer e found - is in most cases very poor and permits only tenta
tive identifications. The older beds are exposed at the Lookout , and they 
become younger down the road towards Pinewoods. 

At t he Lookout, beds w ith numerous plant rema ins are exposed . 
From this point several hundr ed feet down the road ammonites we re found at 
GSC l ocs. 75569 , 75563 and 66983 . In this part of the section Z emistephanus 
ri chardsoni (Whiteaves ) , Graphoce r as c rickmay i n. sp. and fra gments of 
Oto1tes ? o r Normannites ? we r e connect e d. 
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The beds are considered to be approximately equivalent to the 
zones of Otoites sauze i and Sonninia sowerbyi of the middle Bajoc ian. This 
assignme nt is suggeste d be c ause of the o ccurrence of Graphoce ras and 
Otoitidae such as Zemistephanus richardsoni (Whiteaves ) . 

F . H . M cLearn (1 949, p. 16) e xpressed the opinion that in the 
Q ueen Charlotte Islands the faunas w ith Zernistephanus and Stephanoce ras 
we r e "appare ntly all of one fauna". Howeve r, Arkell (1954, pp. 587, 588) 
has pointed out that these two faunas had not been found asso c iated w ith each 
other on the Q ueen Charlotte Island s and considered the Zemistephanus fauna 
to be slightly olde r than the Stephanoceras fauna ; h e assigne d the former to 
the Sau zei or Sowerbyi Zone and the latter to the Humphrie.sianum Zone . The 
same r e lationships seem to b e pres ent in the Lookout S ection. 

The fossil lo cal ities 75561 and 75 560, which are stratig raphically 
above GSC loc. 6698 3 with Zemistephanus, c ontain mainly indeterminable 
small ammonites. Specimens of Chondro ce ras we r e found at GSC loc s. 75572 
and 7 5565. At the form e r locality two spec ies of Chondroceras are asso 
ciated with fra g m e nts of small ammonites with falcate ribs and ventral kee l 
in one and the same piece of rock. Aptych i occur at GSC lo cs . 75564, 75565 , 
75 57 1 and 75572. The beds c once rne d are he r e c alle d informally "Aptyc hi 
beds". The precise a ge of these middle Bajoc ian beds c annot be d e t e rmined 
at pre sent du e to th e lack of identifiable guide-ammonite s. 

The s tratigr a phically hi gh e r beds of the middle Bajoc ian Lookout 
roa d section has y i e lded Ste phano ce r as cf . S. caamanoi (at GSC loc . 75567) 
M c L earn, Stephano ce r as sp. ind et. (at GSC fo e s. 755 7 3, 75574, 75575 ) and 
Chondroce r as ex aff. C . e llsi (McLearn) (at GSC loc . 7 5570). No more 
aptychi we r e found in this uppe r part of the section . 

The fauna! cont ent of thi s part of the section sugges ts the 
H u m phriesianum Zone of the middle Bajoc i a n. It is c onsidered to be of the 
same age as th e middle Bajocian in the uppe r part of the Divide Sec tion . 

Ta s eko Lake s A r ea 

In the Tas eko Lakes area no Toarcian is indicated by fossils . 
Howeve r , as shown in the d e s c ription of the sections its repr esentation b y 
s uppos e dly unfossiliferous sediments is considere d possible. Both lowe r and 
middle Bajocian are pr esent in par t. 

Lowe r Bajoc ian 

Beds c ontaining Tme to ce ras cf. T. scissum (Benecke) that in 
most cases is associat ed with species of Erycites are present at various 
lo caliti e s b ut the y have not been found in v i sible c ontac t with older or younger 
beds that should be expec t e d under normal conditions b e lo w and above them, 
i. e . t he Toar cian a n d lowe rmost Bajocian or the middle Bajocian r espec
tively . The localities and their fossil conte nt ar e liste d as follo ws ; 

GSC locs. 56509 and 56494: 2 1/4 miles north of junc tion of 
T y aughton and Bonanza Creeks, 51°04 14 0"N Lat., 122°52'40"W Long . 
Tmetoce r as cf. T. scissum (B enecke) Er ycites aff. E. howelli (White ) . 
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GSC lo cs . 56624 and 14 153 : On both sides of Yal akom River fo r 
1 1/2 to 2 miles above junction with Blue C r eek ; 51°02'15 "N L at. , 122 °27'35" 
W L ong. The beds expo sed a r e 75 feet to 100 fee t thi ck. Tmetoceras cf . T. 
sc i ssum (B e necke ) and Erycites aff . E . howelli (White ) at loc. 5 6624 , 
T m etocera s cf . scissum (B enecke ) aCloc. 1415 3 . 

GSC lo cs. 62486 and 56563 a r e identical. O n r idge half mile 
southwes t of Cardtable Mountain . 5 1° 05'40"N Lat. 122°5 7 ' lO"W Long. 
Erycites kial agvikensis (White ) , Holcophylloce r as cf . H . cos tisparsum 
Imlay. 

GSC loc. 56605, Tyaughton C r eek, north side , 1 1/2 miles below 
mouth of Sp r uce Lake Creek 5 1° 02 ' 55"N Lat. 122°54'30" W Long . Tmetoceras 
cf . T. sciss u m (B enecke ). At this lo calit y the r e is a cove r ed interval above 
the b e ds w ith Tmetoceras a nd above this interval at GSC loc . 1O1 00 are beds 
containing Chondroce r as marshalli (McLear n ) of middle Bajocian age . 

The beds with Tmetoceras cf . T. sc i ssum (B e ne cke ) in t h e 
T aseko L akes area a r e equivalent in age tothe Tmetoceras beds in the 
Mannin g Par k and Whites ail areas . 

M iddle Bajocian 

Chondr oceras mar shalli (McLear n ) of middle Bajocian age was 
found at GSC loc . 10 100 as a lr eady mentioned. This is the same lo cality as 
GSC lo c . 56605 with the lowe r Bajocian Tmetoceras cf . T . scissum but i s 

higher in the section . 

A s ection at the head of R e l ay C r eek, south branch, southwest of 
Relay Mountain , 5 1 °0 8 'N Lat. 123° 02'W Long . contains in be ds 300 feet thi ck 
the following fossil lo calities in d escending o rder : 

GSC loc . 56504 poorly p r ese r ve d uncoil ed ammonite . 
GSC loc . 56500 Stephanoce ra s (Ski rroceras ) cf . S. Kirs chne ri 

Imlay and Witchellia ? sp-:- inde t. 
GSC lo c . 62480 Stephanoce ras (Skirro ce ras) cf. S. Kirs chne r i 

Imlay. 

The t wo lowe r fossil local ities belong to th e middle Bajocian . 
The same age is cons ide r ed fo r the upper fossil locality . 

F a rthe r down in the section at GSC loc . 56502 Holcophylloce r as 
cf. K. costispar sum Imlay and at GSC l oc. 62435 indeterminable ammonite 
fr agm ents were found. 

GSC l oc. 5 1 112 is "on mountain ridg e top 1 2/3 miles nor thwe s t of 
Nemaia Lake ; 5 1 °2 8 '45"N Lat. 124 °00'00"W Long ." Stemmatoce r as sp . 
indet. Stephanoce r as sp . indet . The age is middle Bajocian, 
Humphriesianum Zone. 

GSC lo c. 62424 is on the we st side of Sp r uce L ake Creek, 1 1/2 
miles from Spr uce Lake ; 5 l 002 1 05"N Lat. 122°57 1 20"W L ong. O edania? sp . 
indet. The specimen belongs to a s p ecies similar to representatives of the 
genus Oedania w hic h o ccur in the middle Bajoc ian Sowe rbyi Zone of E ngl and. 
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Nechako River A r ea 

No Toarcian and no lowe r Bajocian have "been found in this area . 
The presence of middle Bajocian is indicated at GSC loc. 21886: Kuyakuz 
Mountain, 1 1/2 miles south of peak. H ere several specimens of Witchellia ? 
sp . indet . were found. The age is middl e Bajocian, Sauzei o r 
Humphriesianum Zone. 

CORRELATION WITH OTHER PARTS OF CANADA 

In this r eport the northwest European names of stages, zones and 
subzones (s ee correlation chart , Table I) are used. 

The ammonites hitherto found in t h e M anning Park area indicate 
the presence of onl y one sub zone of the uppe r Toar cian L evesquei Zone i.e. 
the D ispansum Sub z one. 

The next older zone w ith Grammoce r as thouarsense may also be 
present but the ammonites found in the be ds concerned are too unsatisfac -
torily prese r ved fo r accurate identification and age determination . 

It is uncertain whether other uppe r and lowe r Toarcian zones and 
subzones as yet not indicate d by fossils a r e actually missing o r have just not 
been found. Upper Toarcian is widespread in Western and Nor thern Canada 
but the beds concerned are not eve r ywhe r e equivalent to one another. In 
som e cases corre lation is difficult or impossible be c ause of the poor preser
vation and uncertain identificat ion of the ammonites c oncerned . In some 
a r eas, as in the Nechako River and Taseko Lake s 1 areas Toar cian is not 
indicate d at all, in other areas, as for instance in the Salmo and Nelson a r eas 
of southern British Columbia onl y l ower Toar cian is known to be present 
(Frebold, 1959 ; Frebold and Little, 1962). 

In both the Manning Park and Taseko Lakes areas the lower 
Bajocian (Aal enian) Zone of Tmetoceras scissum is represented. These beds 
are also present in the Whitesail Lake ar ea of British Columbia (Frebold, 
1951) but have not been found as ye t in other parts of Canada. The slightly 
older early Bajocian zone of Leio ceras opalinum which is well developed in 
the Canadian Arctic I slands (Frebold , 1957b, 1960) has been found nowhe r e in 
Weste rn Canada and in this case a gap seems to be probable. Lower Bajocian 
beds younge r than the S c:issum Zone are unknown in southwes t e rn British 
Columbia and other parts of Canada and it appears probable that these beds 
largely equivalent to the zone of L udwigia murchisonae, are primarily 
m issing . 

The middle Bajocian Sowe r byi Zone has been found to be r ep r e -
sented in the Telegraph Creek area of northwestern British Columbia 
(Frebold, 1964), in the Hudson Bay Mountains (Mc L earn , 1926 ) and in the 
Rocky M ountains (Fr ebold, 1957a ) . It is possibl y a l so present in the Nelson 
and S almo a r eas of southern B r itis h Co l umbia. Probably it has a much w ide r 
d istribution in Weste r n Canada than is k nown at present. In the Manning Park 
area this zone and the n ext younge r zone of Otoites sauzei are probably 

The author (Frebold, 1951 , p. 13, 1964, Table 1) e rroneously thought that 
Toar c ian was present in the Tyaughton Lake area. 
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represented in the lower part of the Lookout section above Pinewoods. As 
shown in the discussion of the age of the beds concerned this opinion is sup
ported by the presence of Graphoceratidae. Appar ently beds of approx
imately the same age a r e also present in the Taseko Lakes area w h e r e 
O edania ? sp. indet . was found. The ammonites described by Crickmay 
( 1930) from the Ashcroft a r ea in British Columbia as Sonninia and 
Kallistephanus may also be consider e d as r e presenting zones of this age as 
was suggested by C rickmay. Unfor tunate l y the ammonites conce r ned we re 
not illustrated. The Sauzei Zone is a l so present in the Q ueen Charlotte 
Islands whe r e it is indicated by the Z emistephanus fauna (McLearn, 1949; 
Arkell, and Playford, 1954) . 

The Humphriesianum Zone that is well r epresented in the 
M anning Park and Taseko Lakes areas is wide l y distributed in Western 
Canada, both in British Columbia and Albe r ta . Howeve r, in certain a r eas, 
as for instance in the Harrison Lake and Nelson a r eas and on Vancouver 
Island , it has not been found. 
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PLATES I - VI 

(All fossil illustrations natural size ) 
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Plate I 

Figure 1 . Tmetoceras cf. T. scissum (Benecke). GSC No. 227 13. Lateral view . Taseko 
Lakes area. GSC loc. 56624 . Lower Bajocian. 

Figure 2 . Tmetoceras cf . T. scissum (Benecke ) . GSC No. 22714 . Lateral view . Manning 
Park, D ivide section, GSC loc . 75108. Lower Bajocian . 

Figure 3. Tmetoceras cf . T . scissum (Benecke ). GSC No . 227 15 . Venter. Rubber cast . 
M anning Park, Dlvide section, GSC loc . 75 108. Lower Bajocian . 

Figure 4a, Tmetoceras cf . T . scissum (Benecke ). GSC No . 2 2717. 4a , lat e r al view; 4b, 
4b . venter . Taseko L akes a r ea . GSC loc . 14153 . Lower Bajocian . 

Figure 5 . Tmetoceras cf. T . scissum (Benecke ) . GSC No. 227 18. Vente r . Same locality 
and age as speciIDen figures 4a, b . 

Figure 6a, E rycites kial agvikensis (W hite) . GSC No . 22711. 6a, lateral view ; 6b, venter . 
6b. Taseko Lakes area . GSC loc . 62486 . Lowe r Bajocian . 

Figur e 7. Erycites kialagvikensis (White). GSC No. 2271 2. Lateral view . Same locality as 
specimen figures 6a, b . 

Figure 8 . E ry c ites aff . E. howelli (White) . GSC No . 22856 . Late r al view. Rubber cast . 
Taseko Lakes- area . GSC loc . 56509. Lower Bajocian . 

Figure 9. E rycites aff. E . howelli (White) . GSC No. 227 18. Lateral view . Rubbe r cast. 

Figures 
10- 15 . 

Taseko Lakes-a r ea . GSC loc . 56624 . Lower Bajocian. 

Phlyseogrammoceras aff. P . dispansiforme (Wunstorf) et P . werthi (Denckmann) . 
Lateral views . Fig. 10, G-SC No. 22857 ( rubbe r cast ); Fig-: 1 1, G S C No . 22858 
(rubber cast) ; Fig . 1 2, GSC No. 22859 ; Fig. 13, GSC No. 22860 ; Fig . 14, GSC . 
No . 2286 1; Fig . 15, GSC No . 22862 . Manning Park, D ivide section, GSC loc. 
7 5 113. Uppe r Toarcian . 

Figure 16 . Ammonite incertae sedis, group 2 . GSC No. 22873 . Lateral view . 
Grammoceras ? Manning Park, Divide section, GSC loc. 75 15 1 . Upper 
Toarcian ? 

Figure 17 . Ammonite ince r tae sedis, group 2 . GSC No. 228 7 8. Late r al view . 
Grammoceras ? Manni ng Park, from undescribed Microwave Tower section above 
Pinewoods, GSC loc. 75 102 . Upper Toarcian ? . 
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Plate II 

Figure 1. Zemistephanus richardsoni (Whiteaves ), GSC No. 22705. 
Late r al view . Rubb e r cast. Manning Park, Lookout section. 
GSC loc. 66983. Middle Bajocian. 

Figure 2. Graphoceras crickmayi n. sp. Holotype. GSC No. 22865. 
Lateral view. Rubber cast. Manning Park, Lookout section. 
GSC loc . 66983. Middle Bajocian. 

Figure 3 . Grapho ceras c r ickmayi n. sp. Paratype. GSC No. 22866 . 
Lateral view. M anning Park , p robably Lookout section. GSC 
l oc. 7 6299. Middle Bajocian. 

Figure 4. Graphoceras crickmayi n. sp. Paratype. GSC No. 22867. 
Lateral view. Rubber cast . M anning Park, Lookout section. 
G SC lo c. 75563. Middle Bajocian. 

Figure 5. Oedania? sp. indet. GSC No. 22862. Lateral view. Taseko 
Lakes area. GSC loc . 62424. Middle Bajocian. 

Figure 6. G r aphoce r atid, gen.et sp. indet. GSC No . 22869. Lateral view . 

Figures 
7 ' 8. 

Taseko Lakes a r ea, same locality as specimen figure 5. Middle 
Bajocian. 

Aptychi . GSC Nos. 2287 9, 22880. 
Lookout section. GSC loc. 75565. 

Rubber casts . Manning Park, 
Middle Bajocian . 
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Figure 1. 

Figure 2. 

Figures 
3, 4. 

Figure 5. 

Figure 6. 
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Plate III 

Stephanoce ra s (Skirroceras) cf. S. kirschneri Imlay. GSC No. 
22701. Lateral view. Rubber cast. Taseko Lakes area. GSC 
loc. 62480 . MiddleBajocian . 

Stephanoceras (Skirroceras) cf . .§_. kirschneri Imlay. GSC No. 
22702. Lateral view. Rubber cast. Taseko Lakes area. GSC 
loc. 56500. Middl e Bajocian. 

Chondroceras marshalli (McLearn) GSC Nos. 22699, 22670. 
Lateral views. Taseko Lakes area, GSC loc. 10100. Middle 
Bajocian. 

Chondroceras sp. indet. aff. C. ellsi (McLearn). GSC No. 
22708. Lateral view. Rubberca~Manning Park,Divide 
se ction. GSCloc. 75109. MiddleBajocian. 

Holcophylloceras cf . H . costispar sum Imlay. GSC No. 22870 . 
Lateral view . TasekoLakes area. GSC loc. 56502. Lowe r or 
middle Bajocian. 
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Figure 1. 

Figure 2. 

Figure 3. 

Figure 4. 

Figure S 
a - d 

Figure 6. 

Figure 7. 
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Plate IV 

Z emistephanus richardsoni (Whiteaves ) . Same specimen as 
Plate II, fi gur e 1. GSC No. 2270S . Suture line s . M anning 
Park, Lookout section. GSC loc . 66983. Middle Bajocian. 

Stephanoce ras (Skirroce ras) cf. S. kirschneri Imlay. GSC No. 
22703. Late ral view. Taseko Lakes area. GSC loc. S6SOO. 
Middle Bajocian. 

Stephanoce ras cf. S. caamanoi M c L earn. GSC No. 22704. 
Lateral view. Rubber cast. Manning Park, Lookout section. 
GSC loc. 7 SS6 7. Middle Bajocian . 

Stephanoceras sp. indet. GSC No. 22874. Lateral view. Rubber 
cast . Manning Park, Divide section. GSC loc. 7Sl06. Middle 
Bajocian. 

Sa, Chondroceras sp. indet. aff. C. ellsi M cLearn. GSC No. 
22706. L ate ral view. Sb, Chondroceras ? sp. indet. A. GSC 
No . 22709. L ateral view. Sc, Ammonite sp. indet. GSC No. 
2287S . V ente r. Sd, Ammonite sp . indet. GSC No. 22876. 
Lateral v iew. M anning Par k, Lookout section. GSC loc. 7SS72. 
Middle Bajocian. 

Witchelliq. ? sp. indet. GSC No. 22871. Lateral view. Rubber 
cast. Nechako River area. GSC lo c . 21886. Middle Bajocian. 

Witche llia ? sp. indet. GSC No. 22872. Lateral view. Rubber 
cas t. Taseko Lakes area. GSC loc. S6SOO. Middle Bajoc ian. 
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Pla t e V A. 

Plate VB . 
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L o okout S ection a b ove Pinewo od s. M anning P a r k . 
L-Lookout. T he middl e B a j ocian r o cks a r e exposed in the 
thr ee upper l evels of t h e r oad of whic h th e lowest one i s c on 
ceal ed by t r ees . T h e l owe r par ts of the mountain c onsist of 
Lowe r C r etaceous r ocks . 

(H . F r ebold ph ot . 1966) 

M iddle Bajoc ian r o c ks (Humphr i e sianum Z one ) in L ookout 
S e c tion, M anning Park, at GS C loc. 7 556 7. 

(H . F r ebold phot. 1966 ) 
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Plate VIA. 

Plate VIB. 

- 54 -

Middle Bajocian beds in Snake Indian River valley, northwest 
of Jaspe r, Alberta, Ro cky Mountains. 

1-Toar c ian. 2-Bajocian. (H. Frebold phot. 1952) 

Middle Bajo c ian rocks in eastern part of Divide Se c tion , 
Manning Park , British Columbia. 

(J.A. Coates phot. 1966) 

The pictures illustrate the g reat differences in lithology and 
thickness (about 150 feet in the Rocky Mountains and +4500 feet in parts of 
southwestern B r itish Columbia). 



- 55 -

PLATE VI 
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