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ABSTRACT 

. 0 0 
Fort Grahamc cast -half map-area (94C E·D, bounded by latitudes 56 and 57 and 

longitudes 124° and 125° in north- centra l British Columbia, embraces parts of Omineca 
and Rocky mountains and is bisected diagonally by the north-northwesterly trending· 
Rocky i\lountain Trench. The floor of the Trench in the map-area is now flooded by 
Williston Lake created by the W. A. C. Bennett dam on Peace River . 

About three - quRrtcrs of the map-area is underlain by strata of la te Proterozoic ag·c 
assigned to the lngenika and 1\1isinchinka groups. These rocks, dominantly elastic in the 
lower part but containing at least one important carbonate unit in the upper part, are 
similar to those of the Upper Protcrozoic Kaza Group and lower part of the Cal'iboo Group 
in Cariboo :\fountains. They arc regionally metamorphosed to facics rang·ing from 
subgreenschist to amphibolitc. 

Lower Paleozoic strata in Ornincca .Vlountains are t'elatively thin as they are in Cassiar 
7\lountains farther north. They comprise Lower Cambrian elastic and minor carbonate beds, 
possible Ordovician calcareous shale and siltstone and silty limestone, and very well bedded, 
in part laminated Silurian (?) and Devonian do lomite. Overlying rocks consis t of la te 
Paleozoic slate, bedded chert, minor limestone and a thick sequence of basic volcanics. 

In northern Rocky ,\lountains a well differentiated and locally highly fossiliferous 
Cambrian succession, typical of Cambrian sequences farther sou th in Rocky l\lountains , i s 
overlain by a thick unit of Lower Ordovician nodular, si.lty limestone that forms many of 
the high peaks in the region. GL'aptolitic siltstone and shale of mid - Ordovician to early 
Devonian age is locally capped by a persistent ~~iddle Devonian carbonate unit. 

Probable Lower Tertiary conglomerate and finer g-rained nonmarine e lastic rock s 
outcrop here and there in Rocky :\lountain Trench and in the valley occupied by Mesilinka 
and Omineca rivers. 

Structures northeast of Rocky i\1ountain Trench in general show a northcasterly directed 
asymmetry whereas those west of the trench arc commonly weste1° ly directed. The northern 
Rocky i\lountain Trench is therefore, in this area, a zone of s tructural divergence. 

Several lead-zinc showings have been explored in the Si lurian-Devonian carbonates near 
Osilinka River and mica has been mined on a small scale in the northern part of Butler Rang·e. 

RESU;\IE 

Fort Grahame, situe dans la moitie est de la carte 94C Et, est compri s cntre les 
56c et 57e dcgr6s de latitude nord et entre les l 24e et 125e degres de longitude ouest , 
au centre nord de la Colombie - 13ritannique: la region est encaissec entre les cha:lnons 
Omineca e t Jes ,\ lontagncs Rocheuses et est coupec en diagom1le par le s illon des Rochcuses qui 
est oriente vers le nord - nord- oucst. Oans cettc partie de la carte, le fond du si llon 
es t aujouru'hui cnvahi par les caux du lac Williston, qui s'est forme <cl la sui te de Ja 
cunstu ction du barrage W. A. C. Bennett sur la rivicre de la Paix. 

Des strates datant de la fin du Proterozciique et a tt1·ibu6es aux groupcs d'lngenika 
e t de Misinchinka recouvrent environ les trois quarts de la region couvc rtc par la carte. Ces 
rochcs, surtout clastiqucs dans la partic infer ieurc, mais qui comprennent au mains une 
unite importante de roches carbonatecs dans la partie superieure, sont semblab les ii 
celles du g-roupe de Kaza du Prot6rozo'ique supericur et ii ce lles du g-roupe de Cariboo 
clc Ja partie infericurc des cha!nons Caribou. Elles son t metamorphisees par cndroit e n 
facies qui vont des sous - schistes vcrts aux amphibolitcs. 

Les stratcs du Paleozoiquc infericur clans lcs cha'i nons Omenica sont relativemcnt 
minces, commc cllcs le sont dans la ehal: ne des Cassiars plus a u nord. Elles sont composees 
de roches clastiqucs et de petits !its de roches carbonatecs, peut-etre de schis tc s calcaircs, 
de siltstoncs e t de calcairc limoneux datant tous de l'Ordovicicn et, trcs bicn s tra tifiee e t 
en partie feuilletec, de la dolomie du Silurien (?) e t du Devonien. Les roches qui lcs 
recouvrent sont constituees d'ardoise, de se hi s tes siliceux stratifies, d'un peu de calcaire 
et d'unc cpaissc seric de rochcs volcaniq ucs basiques, dat:mt tous de la fin du Paleozciiqu e. 

Dans le nord des llochcuses, une succession de roches du Cambrien bien distinc tive 
e t hautement fossilifc1·e par endroi t, excmple type des ser ies du Cambrien situees plus 
a u sucl des Rocheuses, est recouvcrtc cl'une epaisse couche de calcaire limoncux e t noduleux 
qui date de l'Ordovicicn infericur et dont sont constitues de nombreux so mm ets dans cctte 
region. Des si ltstoncs et des schistcs graptolitiques dont l'age s'echclonne de l'Ordovicie n 
moyen au debut du Devonicn sont couronnes d'une unite continu e de roches carbonatees du 
Dcvonicn moyen. 



On trouve ici et l a dans le sillon d es Rocheu ses et dans la vallee occupee par Jes 
rivie res Mesilinka et Omenica des conglomer a ts e t des roches clas tiques non marin es a 
grain fin probablement du Tertiaire inferieur. 

Les s truc tures qui sc s ituent au nord-est du sillon des Rocheuses form ent en 
general un ensemble asymetrique orient e vers le nord-est , tandis que celles qui se 
trouve nt a l'ouest du sillon se dirigent habituellement vers l' oues t. Le nord du s illon des 
Rocheuses es t don e, dan s ce tte region, une zon e d e divergence structura le . 

On a fai t l' exploration de plu sieur s manifes tation s d e cuivre et de zinc d an s les 
roches carbonatees q ui datent du Silurien et du Devonien pres de la riviere Osilinka, et 
on a extrait du mica sur une p etite echell e dan s la p arti e nord de Butler Range. 



GEOLOGY OF FORT GRAHAME EAST-HALF MAP-AREA, BRITISH COLUMBIA (94 C Et) 

INTRODUCTION 

Fort Grahame east-half map-area in north-central 
British Columbia (56° to 57°N, 124° to 125°W) embraces 
parts of Omineca and Rocky mountains, and is bisected 
diagonally by the north- northwesterly trending Rocky 
Mountain Trench (Fig. 1). The floor of the Trench in 
the map-area is now flooded by Williston Lake created 
by the W. A. C. Bennett dam on Peace River. 

As a result of the flooding of Fort Grahame, the 
former residents have re-settled in several communities 
one of which is the n ew village of Ingenika on the west 
side of Lake Williston, just north of Ingcnika Arm. In 
addition, several logging companies have maintained 
temporary camps a long the lake. 

Accessibility 

Mackenzie, connected by paved road to the Hart 
Highway, was used as a base for supplies and com
munication. Camp equipment and fuel was transported 
by barge to campsites on Omineca Arm, the mouth of 
Davis River, and the mouth of Ingenika River. In this 
regard, the writer acknowledges th e excell ent service 
provided by Finlay Navigation Ltd. of Mackenzie. Fixed
wing and rotary - wing aircraft are available a t Mackenzie. 
Two airstrips have been constructed in the map-area, 
one at Ingenika an d one near the mouth of Mesilinka 
River . During the 197 3 field season both were serviced 
by regularly scheduled flights from Mackenzie. Logging 
roads on the west side of Lake Williston extend as far 
north as Omineca Arm. 

Although Williston Lake provides an obvious means 
of access to the map-area, caution should be exercised 
in the use of small craft. Much debris, resulting from 
flooding, presents a hazard to boats and winds can very 
quickly produce high waves. A p articularly dangerous 
part of the lake is opposite a nd south of Omineca Arm, 
where very rough water may be encountered from time 
to time. Because of flooding, there are very few good 
campsites along the lake. 

River boats can be taken up Omineca River and are 
reported to h ave been u sed on Mesilinka River during 
favourable stages of water. Osilinka River is not 
generally navigable in the map-area. 

Tobin Lake, Carina Lake, a nd lakes in the valley 
east of Chowika Mountain have been u sed by small air
craft equipped with floats. The la tter valley, however, 
is subj ec t to very turbulent air conditions when winds 
blow strongly from the west. 

Previous Geological Work 

The earliest geological reconnaissance s tudies 
carried out in the map-area were made by R. G. McConnell 
in 1893 (1896). Hi s report contains descriptions of the 

Original manuscript submitted: Nov . 4, 1974 
Final version approved for publication: March 11, 1975 

geology in the ranges immediately bordering Finlay 
River (now Williston Lake) and the country bordering 
Omineca River. Dolmage (1928) made a s tudy of the 
Finlay River valley and described the rocks of the 
Butler Range n ear Mica Peak. 

Systematic geological mapping on a scale of 4 miles 
to one inch was begun in the region by J.E. Armstrong 
(1946), and was continued by E. F. Roots (1954), who 
authored a comprehensive memoir on Fort Grahamc 
Wt (Aiken Lake) map -area. J.E . Armstrong and 
J.B. Thurber (1945) mapped Manson Creek map-area 
south of Fort Grahame east - half map -area, and E. J. W. 
Irish (1970) mapped Ilalfway River map - area to the east. 

Observations of outcrops along Finlay River and 
the lower part of Ingenika River were made by N. W. 
Rutter (see Rutter and Taylor, 1968) prior to flooding. 
These locali tie s are included on the map accompanying 
the present report. 
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Current Field Work 

The present study was begun in 1970 and completed 
in 1973. During 1971 field work con sisted mainly of a 
s tudy of two Cambrian sections by W. H. Frit z of the 
Geological Survey. No surveys were carried out in 
1972, but in 1973 con siderable a tte ntion was devoted 
to the northern part of the map-area east of Willis ton 
Lake. Observations made by J. W. H. Monger of the 
Geological Sur vey in the southwestern p ar t of the area 
in 1972 are included in the report (see also Monger 
and Paterson, 197 4). 

Able assistance in the field was provided by 
K. V. Campbell, G. C. Coughtrey, H. M. Kluyver, 
F. Lochovsky, J. L. Mansy, W. R. Mullen, R. B. Park 
and B. C. Read in 1970 a nd by R. G. Anderson, L. G. 
Annand, N. N. Blatchford, C. J. Dodds, F. H. Fos ter, 
S. P. Gordey, G. D. O'Neil, D. L. Sturrock, R. W. 
Thompson, and G. J. Woodsworth in 1973. The author 
gratefully acknowledg es the contribution made to the 
succes s of the field op erations by cooks, Ernest Grey son 
in 1970 and J . E. Green in 1973. Keom Pierre provided 
the p arty with excelle nt river boat s upport in 1970. 

PHYSICAL FEATURES 

Although the area is mountainous, the general 
topography i s not as rugged as many p ar ts of Omincca 
and northern Rocky Mountains elsewhere. This i s 
esp ecially true for Omineca Mountains where, although 
local relief may reach a maximum of about 3500 feet, 
ridge tops are commonly smooth and continuous thus 
p ermitting easy tr ave l. Relatively rugged local topog
raphy r esults from development of cirques, mainly on 
the northern and northeastern sides of mountains, s uch 
as n ear Mount Henri in Butler Ra nge, and southwes t 
of Osilinka River. 

A remarkable topographical e lement of Omineca 
Mountai n s i s Butler Range fl anking northe rn Rocky 
Mountain Trenc h. The range, in the form of a great 
whale back, is widest a nd highes t ne ar Mount He nri; 
its tapering s hape b ecomes narrower and low e r to the 
south-southeast and it disappears at a former Black 
Canyon on Omineca Rive r. The topography may refl ect 
a south -southeasterly plunging anticlinorium, but 
definitive s tratigraphic evidence i s l acking. 

!Vlesilinka River valley a nd the north- northw es t 
tr en ding part of Omineca Rive r valley form p a rt of 
Pe lly Cr eek lineame nt (Roots, 1954), a r emarkab ly 
linear depression that can be traced northerly for 
almost 200 miles. In Omineca Mountains it form s the 
boundary between Finlay and Swannell r ange s 
(Holland, 1964) . 

Northern Rocky Mountains can b e s ubdivide d into 
two dis tinct topographical e le me nts. Wes t of a prominent 
northwes terly tr ending valley containing p arts of 
Chowika Creek and a tributary of Davis River, i s a 
sombre coloured range with a number of prominent 
landmarks, such as Chowika Mountain and Deserters 
Peak . Local r elie f between Deserters Canyon and 
Deserte rs Peak, in the order of 5000 feet, is a maximum 
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for the map -area. Typically the p eak s of this r ange 
sustain veg e ta tion to high elevations thu s enhancing 
the dark colours resulting from the weathering of dark 
colou r ed rocks. 

East of the afor ementioned valley, light weathering 
colours, typical of northern Rocky Mountains, r efl ec t 
the dominantly carbonate bedrock. These mountains 
ar e ge n erally rugged and contain numerou s ci rques . 
Two prominent northwesterly tr e nding valleys in the 
northeastern p ar t of the area ar e occupied by Ospika 
River and Mccusker Creek. Herchm er Pass and the 
divide a t the head of Davis River provide the two most 
direct low routes th ro ugh the mountains from Rocky 
Mountain Trench to the vall ey of Ospika River . 

GLACIATION 

According to Root s (1954), the last major movement 
of Cordilleran ice in Fort Grahame west-half (Aike n 
Lake) map -area, was tow ard the northeast, and p re
s umably few, if any, of the hig·her ridges escap ed 
glaciation. Farther eas t in Fort Grahame eas t - half 
map-area, there is less evidence for direction of move
ment of high level ice, although it was generally eas terly 
tow ards Rocky Mountain Trench (see Fi g . 2). Abundant 
criteri a s how, however, that during the waning stages 
of glaci a tion, ice fill ed and flowed down the main valleys 
s uch as th e Ingenika, Mesilinka, Osilinka, Omineca 
and Finlay. Thu s mos t of the late s t a g e ice in the valleys 
west of northern Rocky Mountains eventually joined 
the main trunk valley glacier that occupied and flow ed 
southeas ter ly down Finlay River valley. 

Evidently the higher r anges of nor thern Rocky 
Mountains prevented major ice movement to the east , 
a lthough low passes at the head of Davis River a nd the 
valley of Her chmer Pass mus t have been filled with ice 
at maximum s ta ges of gl aci a tion . Mount Grahame, eleva
tion 5663 feet, and the mountain immediate ly to th e 
north west (about 6000), were apparently complet ely 
cov ered with ice. Ridges north and south of Herc hm e r 
Pass hav e glacial erratics, derived from the west, a t 
e levations of about 6000 feet. All er r at ics not ed are 
from Low e r Cambrian s trata that outcrop immediately 
to the west. No material clearly derived from west of 
Rocky Mountain Trench was observed at high level s 
in northern Rocky Mountains . 

Evide n ce for a lpine glacia tion i s abundant through
out the map - area. Classic examples of cirques and 
U-s hap ed va lleys occur in the higher ranges, particu
larly east of Rocky Mountain Trench. Characteristically, 
cirques have b ee n d evelop ed on northern and eastern 
sides of ridges and as a result, the b es t rock expos ures 
are commonly observed in southerly views. 

Orumlinoid ridges and grooves in bedroc k rev eal 
directions of ice movement down major valleys. These 
features and well dev elop ed abandoned drainage 
c hannels , locally deeply inci sed in bedrock, dominate 
loc:il topogr aphy along the s ides of the v alley s. 
Abandoned drainage channels mark the lowering levels 
of retreating ice. Excellent examples can be see n along 
lVIesilinka River and Rocky Mountain Trenc h where the 
channels s lope southeasterly. 
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Figure 2. Mai n glacial features , Fort Graham e (94 C Et), 
map-area. 

Drainage from the east was blocked by ice in the 
Rocky ~1ountain Trench at a tim e when valleys to the 
east were largely free from ice . This resulted in the 
impounding of lak es , the most important of whic h was 
glacial Lake Ospika, Lake silts ex tend along Ospika 
Va lley from near the mouth of the river to the north
east corner of the map - area . Smaller areas underlain 
by glac ial si lt s in northwesterly trending valleys east 
of Snowtop Peak and Mount Grahame indicate the former 
presence of lakes, 

The las t s tages of ice retreat are recorded in esk e r, 
and kettle and kame deposits con sisting of sand, grav el 
and s ilt p ar ticul arly in the valleys of the main streams. 
The depos it s have been partly removed by s ubsequent 
s tr eam erosion and are commonly preserved only on 
higher terraces along s tream courses. 

On the southwest side of Mount Grahame and else
where a long the east si de of Rocky Mountain Trench, 
lands lide scar s and associated hummocky topography 
are con s picuou s in rocks of the Misinchinka Group. 
Most of the slides appear to be relatively old and 
possib ly they are somehow related to the effects of 
deglaciation. 

GENERAL GEOLOGY 

About three-quarte r s of For t Grahamc east - half 
map - area i s under lain by strata of probable la te 
Proterozoic age, The rocks arc domin antly elastic bu t 
include important carbonate members in the upper 
par t. They are regionally metamorphosed to facies 
ranging from s ubgreen schist to amphibolite. Low er 
Cambrian elas ti c and minor carbon ate rocks are over
lain by dominantly carbon ate sequences ranging in 
age from middle Cambrian to mid d le Devonian. In 
the northeastern p ar t of the map-area, graptolitic 
argill aceou s and si lty rocks are locally important. 
Carboniferous and Permian elas tic and volcanic rocks 
occur only south west of Osilinka River . Upper 
Cretaceous (9 ) and Low er Tertiary nonmarine elas tic 
rocks out crop locally in Rocky Mountain Tre n ch and 
in the valley occupied by Mesilinka and Omineca rivers . 

Upper Proterozoic 

Ing·enika Group 

The name Ingenika Group was applied by Roots 
(1954) to "an assemblage of interbedded quartz-chlorite 
sc hi st a nd phyllite , sericite schist, crys tal line lime
ston e, quart zite, quar t zitic conglomerate, s l a te, and 
argillite, not less th an 18 OOO feet thick" characteristic ally 
developed in the mountains north and south of Ingenika 
River. Most of the upper Proterozoic s tra ta southwest 
of Rocky Mountain Trench ar e herein assigned to the 
Ingenika Group althoug·h some are correlative with 
rocks assigned by Root s (ibid) to the underlying 
Te nakihi Group. In Fort Gra hame east - half map-ar ea, 
separation of the two group s i s difficult, if not impossible, 
unless metamorphic grade is used as a definitve 
parameter of s tratigraphic pos ition. Although an 
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increase in metamorphic grade with stratigraphic 
depth is commonly observed, it can b e clearly illustra ted 
in Wolverine Ra nge and near Mount Ferguson in northern 
Butler Range th a t, locally, s tra ta relatively high in the 
Ingenika Group are more highly metamorphosed tha n 
e lsewhere. Becau se of this, and in v iew of the lack of 
di s tinctive lithological contrasts between the lower p ar t 
of the lngenika Group a nd the Tenakihi Group, all strata 
are he rein included in the lngenika Group. 

Within the map-area four general subdivisions of 
the Inge nika Group can be recognized. The lowest 
comp r i ses several thousand feet of well bedded argil 
laceous and siliceou s elastic strata, commonly meta 
morphosed to schi s tose and gneissic assemblages con
taining micas, garnet, and, in the highest g rade 
varieties, kyanite . The best expos ures arc in north 
central Bu tler Range an d central Swannell Ranges. 
The most diagnostic lithologies are poorly sorted 
feldspar - quartz grit a nd fe lds p ar - quar tz conglomerate. 
Typically, quartz fr agments range from 2 to about 5 mm 
in diameter and display a distinctive bluish opalescence. 
Feldspar grains include twinned oligoclase and andesine, 
microcline a nd perthite in varying proportions. Some 
samples lack potash feldspar, whereas a ll seem to con 
tain plagioc lase . Quartzite pebbles are the remaining 
main co n s tituent of the p ebbles. Micaceou s quartzite 
and chloritic and micaceous schist are volu me trically 
more important tha n conglomcratic rocks . Althoug h 
bedding is d is tinc t, minor sedime ntary structures are 
scarce. 

Re gional metamorphism of th e s tr atigTaphically 
lowe st unit of the Ingenika Group in Butler and Swannell 
ranges has produced broad areas of g·arnet- feldspar 
mica- quartz gneiss a nd schist, micaceous quart zite, 
a nd minor am phibolite , silicated limestone, marble, 
a nd pegma tite . The more micaceous varieties contain 
abundant porphyroblastic gar net and , in higher grade 
rocks, s taurolite and kyanite. The largest crystals of 
kyanite observed, more th a n 2 cm long-, occur in schist 
near the trian gulation s ta tion , e levation 2935 feet, two 
mi les northwest of the mouth of Ol e Creek. In most 
cases the schis tose rock s a r e highly crenu la ted, folia 
tion is generally almost parallel with bedding, and 
deformation a ppears to have outlasted crystalli zation 
because mos t metamorphic mine ral s a r e bent and/or 
fractu r ed arou nd the hinges of crenulations 

l\1uscovite-qua rt z-fe ldsp a r pegmatitc occurs in 
Wolverine an d Butler ranges and forms lenses of mainly 
concordant sill - like bodies seve r al fee t thick . Near 
Mica Peak and Mount Henri p e g·m a tite contains coarse 
book s of muscovite greater th an 6 inches in d iameter. 
ln thin section pegma tite i s seen to consis t of about 
equal amo unt s of plagioclase fe lds p ar, potash fe ldspar, 
and q u art z with varying amo unts of muscovite and 
biotite. Plagioclase feld s p ar i s mainly sodic andesi ne, 
simi lar in compos ition to plagioclase in p ebb le con
glome r ate of the Ingenika Group. One pcgmatite in 
Butle r Range displays marked thinning a nd thicke ning· 
a nd the minerals within it are inte n se ly s trained and 
s how well developed catac las tic tex tures . El sewhere 
textures are cry s ta lloblas tic and xenoblas tic with 
mu scovite showing the best developed cry s ta l form. 
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Above the gritty and conglomeratic strata, the 
second subdivision of the Ingenika Group, best exposed 
south of Mount Ferguson and east of Carina Lake, 
comprises about 600 feet of lustrous sericitic and 
chloritic, buff to green weathering, calcareou s phyllite, 
slate, and siltston e. The rocks ar e thin bedded and 
commonly hig·hly crumpled. The schist northeast of 
Carina Lake i s dbtinctive in that it contai ns abundant 
zoisite, chloritoid, and tourmaline. Quartz, calcite, 
and serici te are the dominant minerals. 

The third division of the Ingenika Group is a 
resistant , light grey weathering, coarse grained 
recrystallized limestone, possibly 400 feet thick near 
Mesilinka River. It is the best marker unit in the 
Precambrian assemblage and i s critical for elucidation 
of regional s tructure. The limestone is well exp osed 
east of Carina Lake, but is highly recrystallized. Less 
metamorphosed strata occur south of Osilinka River 
where they may be as much as 750 feet thick. There, 
di stinct beds of limestone range from 1 and 2 feet in 
thickness to massive units a few tens of feet thick, and 
are locally interbedded with 3- to 6- inch beds of rusty 
weathering, cryptograined light gTeen dolomite. 

The uppermost subdivision of the Ingenika Group 
is preserved only in the core of an overturned syncline 
eas t of Carina Lake. The thin bedded, tightly folded 
a nd crumpled rocks include platy , buff- brown to grey 
weathering, platy chloritic limestone, s late, and silt
stone. The strata app ear to be a few hundred feet 
thick, but a reliable estimate is not possible because 
of excessive weathering and poor exposures. 

The four sub di visions of the Ingenika Group 
recognizable in the map - area can be traced northerly 
in Omineca l\ lountains through northwestern Aiken 
Lake map- area into eastern Toodoggone and south
western Ware map-areas where they are less meta
morphosed a nd more easily defined. Farther to the 
northw est the Good Hop e Group in Cassiar Mountain s 
(Gabrielse, 1963) consists mainly of the upper three 
units . The upper Pro terozoic strata can be traced 
southerly to a structural depression east of Prince 
George but reappear in Cariboo Mountains. There, 
the probable cor r elatives of the four units described 
above are, in ascending order, the Kaza Group and 
Isaac, Cunningham, and Yankee Belle formations 
(Campbell, e t al. , 1973; '\1ansy, 1972) . Thus there 
seems to be a remarkable simi larity of upper Proterozoic 
assemblages in a b elt west of Rocky i\1ountain Trench 
more than 600 miles long. 

Precambrian and Paleozoic (Lower Cambrian) 

Misinchinka Group 

The Misi nchinka Gro up exposed east of Rocky 
Mountain Tren ch in Fort Grahame east - half map-area 
represents a continuation of the northwest trending 
belt of similar strata exposed in the southwestern part 
of Halfway River map-area (Irish, 1970) . The assemblage 
has much in common with the Ingenika Group west of 
the Trench, but nevertheless is distinct in several 
respects . In partic ul ar, the Misinchinka Group ap p ears 



to include a mu c h greater proportion of fin e grained 
a rgill aceou s ro ck s in its uppe r p a rt than does the 
lngenika . On the other h and, carbonate seems mu c h 
less commo n in the l\ li s inchinka assembl age . The 
l\1isinchinka Group i s k nown to include some Lower 
Cambria n r ocks . 

The dominant lithology of the Mis inc hi nka Group 
i s thin bedd ed , highly cleav ed, lus tr ous grey , black 
an d green phyllitic s la te. Within the s lates precise 
str atigra phic corr ela tio n i s a lmos t impossible and for 
some idea of s tructure one mu s t r e ly on the d i s pos ition 
of minor carbonate me mb e r s whic h, unfortunately, ar e 
d iscontinuou s . Gritty quart zite, impure argillaceou s 
g-rit , a n d p e bble conglome r ate a re impor tant locally. 

The b es t ex posed sequen ce of the l\1is inc hinka 
Group occurs o n the ri d ges northeast of Tobin Lake 
whe r e three me mbers can b e r ecognized in ascending 
order as follow s : 

a . interb edd ed chloritic s la te, impure fc ld s p athic 
g-ritty quart zite and p ebble cong·lome r ate, more tha n 
500 feet thick , s imilar to the assemblage that underlies 
the rid ges eas t o f lowe r Os pika Ri ver , although, the r e , 
grit a nd p ebble conglome r ate ar e mor e abunda nt a nd 
the rocks may be g·en erally older tha n those exposed 
nort h of the river. 

b. calca r eou s s la te a nd s la ty , pla ty limestone ; 
g ree n an d b lack phyllite; sandy limes tone ; includes one 
conglome r a te unit as mu c h as 40 feet thic k wi th cobbles 
of q u ar tzi te an d limestone to 1 fo ot in d iamete r in a 
phy llit ic matri x; pure white q u ar tzite , possibly 100 feet 
thick ; total thi ckness of the me mb e r i s more than 500 feet. 

c . a mo notonous, highly c leaved sequen ce of green, 
g rey , a nd black phyllitic s la te ; with local b ed s of lime
s tone and dolomite that may exceed 2000 feet in total 
thickness; impure carbo na tes of me mbe r b c hange facies , 
a t least in p art, northerly into phyllitic s la te compris ing 
the lowe r p art of me mb e r c . 

On the we st flank of Mount Moodie , a sequence of 
interbedded limesto ne a nd phyllite g-radcs wes terly , 
and p rob ably upw a r d in the sectio n, through a n 
incr easing· proportion of limeston e into we ll b edded, 
cryptograined to me dium grained lig· ht grey to dark 
grey limestone . In the lowe r phylliti c unit s , limestone 
form s b eds from les s tha n a n inc h to more than a foot 
thick , wher eas phyllite ge ner ally occurs in b eds less 
tha n 2 inch es thi ck. In the upper p a rt , limestone b eds 
may b e as much as 2 fee t thick. 

From Pesika i\lountain south -southcas terly b eyond 
Cho wika Mountain a con s pic uous carbonate unit, 
associated with othe r less continuous carbonates , can 
b e tr aced along the eas t limb o f a ma jor a nti clinal axi s . 
North of Chowika Cr eek, the carbona te i s about 200 feet 
thick ; the lower half i s pla ty fin e grained black lime
s tone and the upp er ha lf i s medium grained , li g·ht 
cr eam weathering massive dolomite , about 40 feet thic k, 
overlain by we ll b edded, dark grey weathering, dark 
grey. fine grained , platy limestone . In places the 
dolomite i s orange buff weathe ring a nd coar se grained. 
The carbonate thins ma rkedly to the nor th and di s
a ppear s on the east s i de of Pesik a l\Iountain . On the 

west s ide of the anticlinal axi s on Pesi ka Mountain , the 
carbonate interfinger s with and pinches out northerly 
into phyllitic s trata. 

A thin unit of limes ton e , east of the main me mber 
an d north of Chowika Creek , i s about 30 feet thi ck a nd 
consi s t s of platy, blue grey weathering limeston e with 
mi nor sandy, buff weathering limestone . These roc k s 
a r e en closed in greeni s h to silvery grey , pyritic, 
s ili ceous phyllite . 

The iV!i sinchinka s trata ar e r egion ally meta
morphosed in a be lt as mu c h as 8 miles wide fl anking 
Roc ky Mountain Trench north of Mount Gra hame. The 
remarkably well d efin ed s uccession from east to west 
i s as follow s : 

1. drab, grey to dar k g rey , phyllitic s late . 

2. glossy, gree n, fin e grained, chloritic phyllitic 
s la te . 

3. s t rongly cr enulated , coar se grained chloriti c 
sc hi s t. 

4. garnet -amphibole-sericite an d muscovite schi s t ; 
amphibolite . 

5. ky anite-s taurolite- g arnet - mu scov ite schi s t 
bordered to the west by medium grained 
g ranitic gnei ss . 

This r egion al me tamorphis m b ear s little r e lation to 
s tratigraphic lev el as r ev ealed in the major anticline 
tre nding thr ough Snowtop Peak and Pes ika Mountain. 

Granitic gnei ss noted above i s a grey weathering , 
buff rock containing about 40 p er cent quart z, 30 p er 
cent orthoclase , and 20-2 5 p er cent andesine. Biotite 
and hornble nde compri se the re latively minor mafic 
con stituent s . The roc k i s highly cataclas ti zed and has 
a maximum grain si ze of about 5 mm. 

From Tobin Lake to the northea s t for about two 
miles, Misinchinka str ata contain abundant chlorite a s 
do rock s east of the low e r Ospika Rive r. Roc k s on 
Mount Moodie , how ever, ar e not chloritic and are le s s 
me tamorphosed , suggesting pe rhap s that they ar e 
downfaulted r e lative to those northeast of Tobin Lak e . 

In Ware cas t - half map - area , th e upper p art of th e 
Misinchinka Group inc ludes di scontinuou s carbona te 
bod ies tha t contain ar c heocy athid s . In places the 
carbonates are phylliti c and highly s h ear ed, a nd the 
en closing s tra ta ar e identical with those of the 
Mi sinchinka Group elsewhe r e in the map -a r ea . The 
di s tribution of Lower Cambri an faci es clearly demon 
s t ra tes that the di s tinctive Lower Cambrian s ands tone 
b eds n ear ll er c hm er Pass ar e corre lati ve with silty and 
s haly rock s in the northw est p art of the area, but the 
la tter appear to b e grad ational with iV!i sinchinka s tra ta , 
h e nce no easily mappable boundary b etw een Low e r 
Cambrian and Upper Protcro zoic rock s i s evident. Thu s 
it seems prefe r able to include the Lower Cambt•i a n 
s tr ata in the Misinchinka Group . 

The b elt of Misinchinka Group na rrow s to the north 
a n d i s apparently truncated by a fault in the Rocky 
Mountain Tre nc h north of War e . lt h as b een traced 
a great dist ance to the south on the east s ide of the 
Rocky !\lountain Ti·ench (Iri s h , 1970; Muller, 1961) 
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a nd is p robab ly la rge ly cori·ela ti vc, a t leas t in th e 
lower part , with the Miette Group on the J aspe r 
(Moun tjoy, 1962 ) a nd McBride (Ccim p be ll e t a l. , 1973) 
areas. 

Precise cor r elatio n s be tw een the i\1 i s inc hinka ci n d 
Ingenika g r oups a r e not possi ble a lthough the gene r al 
simi larity of the two assembla ges i s ob v iou s. It is 
tempting to corre la te the carbon ate unit s b ecau se of 
thei r s imilar s tra tigr aphic position rela ti vc to Lowe r 
Cambrian s tr a ta and unde rlying fin e a nd coar se grained 
elas tic r ocks . If, as ass umed , the gr oup s a r e cor rela ti ve 
(keeping in mind that the Mis inc hin ka Group i nc ludes 
some Lower Cambrian s tra ta) r econ s truc tion of thei r 
p aleogeographic setting poses di ffic ult prob lems . In 
p articula r, the thi ck non -calcar eou s s la te a nd phy ll i tc 
over lying the carbona te member of th e Mis inchinka 
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Pla te 1. 

Lower Cambr ian s trata cut by western 
s play of J-I erchm e r Fault four miles 
south-southcast of ll erc hmer Pass . 

Pl a te 2. 

Over turned lower Camb r ia n s tra ta 
in han ging- wall of Jl crc hm cr Fa ult 
th ru s t over Cambra-Ordovician 
carbo nates. No te 'reverse ' dr ag 
fo lds in lower Cambria n beds . About 
three mi les south- southeast of 
Herch me r Pass. 

Gr oup seems to r epresent a deep e r water e nv ironme nt 
tha n the ho motaxia l, thinner, ca lcar eou s , an d, loca lly , 
coarser g r ained s tra ta o f the Ingcnika Group. As 
demon s t ra ted la te r , this p ro blem ass u mes mu c h cleare r 
foc us whe n the cha r acter and d is p osition of lowe r 
Paleozoic rock s ar e co n side r e d. 

Lowe r Camb r ian 

Lo we r Camb ria n s t ra ta cas t of Roc ky Mountain 
Trenc h ar e exposed in the ha nging- wall s of th e Il c r c hmcr 
a nd Os pika fault s (Pl s . l , 2, 3). The r oc k s d is play 
marked facies c hanges to the west a nd northwcs t, 
s uggesting dep osition in a bas in tre n ding mor e nort her ly 
tha n the p resent s tru ctu ra l tre n d. T he s tratigTaphy of 
Lower Cambrian rocks south of Osilinka River, less 



well understood tha n in the Rocky Mountains, has not 
been s tudied in enough detail to facilitate separation 
from older and you nger units . 

Lower Cambrian i·ocks were studied in three 
measured sec tion s near llerc hmcr Pass (see Fig . 3). 
No ne, however, reached the base of the sequence or 
the lowe s t beds above the Ospika Fault. Another sec tion 
was examined along the border of Fort G!'ah a mc cast 
half and Ware map - areas. 

More than 2000 feet of dominantly e lastic, well 
bedded Lower Cambrian s trata are exposed on the 
hanging- wall of the Ospika Fault (Pl. 3). The lower 
mo s t part, of u nknown but considerable thickness, 
co nsis ts of moderately recessive weathering, thin bedded 
and commo nly lamin a ted , grey to light greenish grey 
very fine grained quartzitic sandstone , s ilt s tone 

Plate 3. 

Well exposed Cambrian sequence in 
hanging·- wall of Ospika Fault south 
east of ll erchmcr Pass. 

Plate 4. 

Nodular , s ilty, wavy banded lime
s tone of the Cnmbro- Ordovici an 
:\IJount April Form a tion southeas t of 
Herchmcr Pass . 

and s hale . Overlying this sequence and comprising 
most of the meas ured sec tions is a n assemb lage of 
rusty bl'Own, grey and silver grey weathering flaggy 
to thick bedded quartzitic sandstone members inter 
beddcd with dark grey weathering si ltstone and minor 
dolomite, limestone and s hale . The sands tone is com 
monly medium to fine grained. Loca lly, small scale 
crossbcds are conspicuous. 

A few members of dolomite and sandy dolomite with 
a maximum thickness of about 60 feet charac teristically 
weather buff orange to buff grey. Thin bedded buff 
to dark grey weathering limestone is interbedded with 
b lack and da1°k grey weathering shale and si lt stone in 
the uppermost and richly fossiliferous part of the 
Lower Cambrian sequence . In low er beds limes tone 
locally occurs as concretions within shale me mbers. 
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TABLE 1 

TABLE OF FORMATIONS 

GROUP OR THICKNESS 
ERA PERIOD OR EPOCH FOR MATI ON MAP- UNIT LITH O LOGY IN FEET 

CENOZOIC 
Ple istocene and 

Qs 
Unconso lidated glacial , flu vio -

Recent glacial an d alluvial deposits 

MESOZOIC 
Upper Cretaceous(?) Silton 

KTs 
Conglomerate . sandstone. shale. 

200+ to Eocene ('?) Formation coal 

Permian (?) Pv 
Basa lt , agglomerate. tuff. 

5,000+ d iabasic sil ls 

Lower Permian (?) Argillite . slate, cher t ; 
Pennsy lvanian PP pt minor limestone and 2.000-3,000 
and (?) older conglomerate 

Middle Devonian 
Du nedin 

Do 
Li mestone , dark grey, 

400 ± 
Fo rma tion argillaceous 

Lower Devonian 
Shal e, black grapto liti c. 

1Dpsc loca lly cherty ; crinoidal 600+ 
and(?) younger limestone; quartzite 

Silur ian(?) and 
Dolomi te , laminated algal , fetid; 

SDc platy limestone; minor calcareous 1.000 + 
Devonian shale and dolomite breccia 

Siltstone , tan . pla ty and shale; 
Ordovician , Silurian 

OSDp 
nodula r. platy li mestone ; 

1,500± and Devonian argillaceous limestone; minor 
PA LEOZOIC dolomite and quartzite breccia 

Middle (?) 
mOc 

Dol om ite. dark grey , locally 
500+ Ordovician che rt y 

Upper Cambrian Mount Ap r il 
Limestone , wavy banded. silty, 

COM nodular; argillaceous limestone ; 3,000 ± 
and Lower Ordovician Fo rm ation ca lcareous shale 

Upper part : dolomite. cream to 

Middle Cambrian mCc 
o rang e, crysta lline; 

1,000 ± Lower part : sandstone and sandy 
dolomite: orange weathe rin g 

Sandstone. quartzitic: shale , 
Lower Cambrian 1Cs siltston e: minor pebble con- 200-2,000+ 

g lomerate and limestone 

1Cp Shale, grey to green , si ltstone 200 + 

1Cpcs 
Quartzite . phy llite. limeston e. 

400 + 
shale 

Sl ate. phyllitic : chlor it ic phyllite 

PA LEOZOIC and schist : garnet-mica sch ist ; 

AND Upper Proterozoic Misinchinka 
HCM 

ca lcareous seric ite schist; schis tose 
5,000 + 

PR O TEROZOIC 
and Lower Cambrian Group siltstone , g rit, and pebble 

cong lomerate; limeston e. amphibo-
lit e: granitic gneiss 

Schi st , quartz-chlori te , ch loritic-
ph yll ite; crystalline limestone ; 

lngen ika 
se r icite schist; qu artzi te, con-

PR O TEROZOIC Upper Pro terozoic HI glomerate, slate, feldspathic quart- 5,000+ 
Group zi te; quartz-mica-fe ldspar gne iss; 

migmati te, pegmatite, marble , skarn, 
amphibo lite 

GSC 
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Fine grained siltstones weathering grey, olive grey 
and purple commonly display worm burrows and 
trilobite tracks. 

In contrast to the assemblage described above, 
Lower Cambrian strata in the hanging-wall of llcrchmer 
Fault (Pls. 2, 7) inc lude much less sandstone, are 
poorly fossiliferous except for carbonate beds, and 
ar e much more folded. The most con spicuous u nits ar e 
several members of silver grey weathering, dis tinctly 
bedded, medium to thick bedded quartzitic sandstone 
a few feet to more than a hundred feet thick, and minor 
lens shaped bodies of blue grey weathering oolitic lime
s tone and buff orange weathering oolitic dolomite that, 
in p laces, contain abundant archeocyathids. The 
proportion of sandstone decreases northerly from 
He r chmer Pass and is very minor north of the right
a ng lc bend in Chowika Creek. 

A Lower Cambrian section measured along the 
nor thern border of the map-area and south of Pesika 
Creek in southern Ware map-area , comprises essentially 
fine grained elastic rocks with none of the silvery grey 
massive sandstone units so typical farther southeast. 
It seems apparent, therefore, that the facies trends of 
Lower Cambrian rocks t rend more no r therly than the 
northwesterly trending structures and that the more 
basinal facies lie to the west and nor thwest. 

Clean, well bedded, vitreous, medium grained 
q u artzitic sandstone sout h of Osilinka River forms a 
u ni t about 50-75 feet thick an d is overlain b y brow n to 
grey weathering shale and siltstone, all believed to be 
of Lower Cambrian ages. One lens of limestone in the 
fi ne grained elastic rocks contains archcocyathids. 
The stratigraphic succession in this area is poor ly 
known, however, and the sequence between upper 
Proterozoic limestone and Si luro - Devonian dolomite 
may include upper Proterozoic elastic rocks tha t every
where overlie upper Proterozoic limestone farther north . 

The northeastcrn belt of Lower Cambrian strata 
contai n faunas assigned to the N evadella and Bonnia -
Olenellus zones (see Appendix). 

i\liddle Cambriun 

Middle Cambrian rocks have been recogni zed on ly 
in the hanging-wall of Ospika fault where they form 
a we ll defined sequence of buff and orange b uff 
weathering dolomi te, sandy dolomite , and sandstone , 
ra n g·ing from about 400 to possibly more than 1000 fee t 
thick. The unit is resis tant and typically forms ledges 
or cliffs. 

The lowermost part of the Midd le Cambrian assem
b lage, ranging up to 200 fee t thick comprises med i um 
to thick bedded, buff orange weathering, medium 
grained sandstone, variably dolomitic . In p laces cr oss
beds are conspicuous . Slump str uctures were noted 
in the basal beds southeast of Herchmer Pass . The 
upper par t , more than 500 to possibly more than 
1000 fee t thick , i s domi n antly medium to thick bedded 
b uff to cream buff weathering·, sugary to fine grained 
dolomite. Minor members of l i g·h t ye llow brown to 
b r ow n grey weathering silts tone and mottled, blue 
grey limeston e and dark grey, p la ty, argi llaccous lime
s tone and shale from about 10 to 25 fee t thick, contain 
rich trilobi te faunas. 

Near the north boundary of the map -area the Middle 
Cambria n succession i s fa ult ed out . In v i e w of the 
markedly vari able thickn esses of Middle Camb r i an 
strata an d t heir abse n ce in the measu red section along 
the nor th boundar y of the map -ar ea, it i s p r ob ab le that 
the unit w as p artly or, locally, compl etely removed by 
p re-late Cambri an erosion . Thickn esses r ecorde d n ear 
Herchmer Pass are probab ly excessive as a r esult of 
rep etition b y thr u s t faulting (Frit z, 1972) . Thus a 
tru e maximum thickn ess for the unit i s t hought to be 
abo ut 1000 fee t. 

fa unas docu men t the presen ce of a ll Mid dle Cambria n 
zones excep t t he uppermost , or Bolaspidell a Zone 
(see Ap p 8ndix) . The la tter zo ne may b e r ep resented, 
however , by several hundred feet of barre n dolomite 
a t the top of the sequen ce so u thcas t of Her c hmer Pass . 

Upper Camb r i an a n d Lower Ordov ician 

Mou nt April For mation 

Mor e than 30 00 fee t of very well b edded, g rey, 
b uff grey, and silver grey weathering, wavy banded, 
nodu lar, s ilty limeston e over lies l\liddle Cambrian , an d, 
locally , Lower Cambr ian s tr a ta northeas t of Her c h mer 
fau lt . Near Hcrc hmer Pass the map - unit can be readil y 
s ubdiv ided into u lower si lver grey , recessive weathering 
member several hundred fee t thic k a n d an overly ing 
dark er g rey, r esistant, cliff- forn1ing· member more 
t han 15 00 fee t thick. Thi s s ubdi vi s ion i s diffic ult to 
make nor th wes t of t he h ead water s of Davi s Rive r. The 
enti re succession i s her ein assi gned to the Mount Ap r il 
Formation (J ackson e t al. , 19 65) , a lt hough older 
s tra ta may be included in the For t Gr a hame ar ea . 

The s ilver g rey wea thering b e d s co mp r ise a b asal 
u nit of thin bedded, s lightly nodular , dar k grey, fin e 
grained limeston e, variab ly silty an d s h aly . In places 
thin p arti ngs of ochr e weathering silty r ock ar e con
s p icuou s . A few li gh t grey weathering limeston e i nter
beds im par t a s t r iped app earance to the lower 200 fee t 
of section . Over lying thi s unit i s a unit of pla ty, 
nodular, dark g rey to black limestone in b e d s 2 to 
4 inches thicl<. These beds ar e r e l a tively foss ilife rou s . 

T he upper thick resi s tant member of the Mount 
Ap ri l Formation compri ses the classi c s ilty, ar g·ill acco u s , 
nod ular, wavy banded li mes ton e so ty pi ca l of Lower 
Ordovician s t ra ta of the ca rbon ate fa cics the full leng th 
of the Cord illera (see Pl s . 4, 5) . Bed s of limestone 
b reccia w ith frag·me nts of blu e grey wea thering", fin e 
grained limeston e as mu ch as 6 i n ch es i n diameter 
occur locally. Some b e d s of medium to coarse graine d 
li mes ton e from 1 to 2 feet t hick in the upper p ar t of the 
member contai n a fossil has h. 

Buff wea th e ring· ar gillaceou s, phylliti c limes tone 
is abu ndan t nor t hcast of Ospika Ri ver a nd northeas t 
of ll crc hmcr f a ult in the northe rn mos t p ar t of the map 
arca . In the scdion measured in the la tt e r area, the 
lower 500 fee t of t he ~ loun l April For mation con sists 
of dark grey to bluck, ca lcar eou s s hale wit h min or fine 
grained, dark grey, li mes tone in tcrbeds . 

The lower, recessive mem b er of the Mou nt April 
For mation appears to be main ly , or e ntirely of Late 
Cumbri an age (see App en dix ). It i s a t leus t 167 0 feet 
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thick in the northern part of the area (see Fritz, 1972), 
but i s probably thinner near ll erchme l' P;_t ss . The upper 
member is possibly entirely of Early Ordovician age. 

Middle(?) Ordovician 

Near the headwaters of Davis River, the :vlount 
April Formation is overlain by abo ut 500 feet of dark 
grey, medium to thick bedded, medium grained, in 
part cherty dolomite . The age of these rocks is unknown 
and their suggested mid-Ordovician age is based solely 
on lithologica similarity to roclts described by Irish 
(1970) to the southeast in Halfway River map -area . 
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Pla te 5. 

Same as Pla te 4 showing well 
developed, uniform cleavage in 
silty beds. 

Plate 6. 

Well bedded carbonates of Dunedin 
Formation capping peak and 
overlying graptolitic shales and 
s iltstones of Silurian and eal'ly 
Devonian age near northern boundary 
of map- area. 

Lower Ordovician to Lower Devonian 

A heterogeneous assemblage of highly folded, 
generally thin bedded, calcareous, silty, and argil 
laceous strata occ urs mainly in the footwalls of 
Ilerchmer and Trident faults and an unnamed fault 
northeast of Ospika River in the northeastern part of 
the map -area . The assemblage is of early Ordovician 
to early Devonian age (see Appendix), a nd is possibly 
1500 feet or more thick . Because of s tructural com
plexity no complete section of these rocks was examined 
a t a single locality . The main e lemen ts compl"ising the 
assemblage, eac h severa l hundred fee t thick, appear 
to be as follows: 



1. A b asal unit of platy , dark grey to grey, locally 
wine- mottled and c he rty, lime stone contains f\faclurites 
sp. , in places inte rbedded with black, graptolitic s hale . 

2. A middle , tan weathe ring, v ery platy, thin 
b e dded and lamina ted da rk grey silt s tone unit i s of 
early to middle Silurian age . Within the siltstone 
seque nce are r ar e le n s es of breccia from 5 to 6 feet 
thick ; wher e examined these conta in fr agm ents of 
light grey dolomite and sandy dolomite up to more tha n 
6 inc hes long. Locally, ove rlying a breccia unit i s 
about 2 feet of v e ry fin e grained pure quart zitic 
sands tone . 

3. An uppe r dark wea thering unit includes b eds 
of Lowe r Devonian crinoidal limestone , a rgill aceou s 
and c he rty limestone , and black, gr aptolitic s hale . 

The Lowe r to Mid dl e Silurian s ilt s tone unit seems 
to b e fairly pe r s istent and could probably b e mapped 
separa te ly on a de tail ed scale. The breccias within the 
s ilt s tone could r epresent s lide ma teria l d erived from 
a n easte rly or southeaste rly s he lf margin. A s imilar 
source i s possible for the b ed s of crinoidal limestone 
in gra ptolitic s hale . 

Buff a nd brown weathe ring; green grey igneous 
rocks containing cons pic uous biotite locally occur as 
flow s or s ill s northeast of Os pika River. They lie within 
s trata of probable Ordovicia n age. In accord with older 
rocks , the Lowe r Ordov icia n to Lo we r Devonian s tra ta 
r epresent a more bas inal facies than coeval strata 
exposed to the east a nd on s tructural trend to the south
east in Ha lfway Riv er ma p -ar ea (lri s h, 1970). The 
assemblage descr ibed above i s different from that 
observed in its we ste rnmos t outcrops along the northe rn 
boundary of the ma p -ar ea a nd farth e r northw cs t in 
War e ma p -ar ea . The r e , the seque nce i s much more 
homogeneous cons i s ting essentially of black s hale or 
s late a nd grey to buff s ilt s tone . 

The Middle Ordovic ia n to Lowe r Devonia n gra ptolitic 
s eque nce can b e traced northerly in a wide ning b elt 
into Selwyn Basin of Yukon Territory a nd Di s trict of 
Mackenzie where it i s included in the widespread Road 
Rive r Formation. Fort Gra ha me map-ar ea contains the 
southe rnmost exp osures of lower Pa leozoic facies typical 
of the Ro ad River Forma tion. Fa rthe r south near Peace 
Rive r carbona te faci es ar e e xposed only a s hort di s tance 
east of Rocky Mountain Tre nc h. 

Si lurian(?) a nd Devonia n 

A well b edd ed seque nce of carbonate s trata a s much 
as 1000 fee t thick ove rlies Lower Cambrian a nd poss ibly 
younge r s tr ata south of Os ilinka Rive r. The rocks 
we r e examined by J. W. H. Monger of the Geological 
Survey (see Monge r a nd Pa te rson, 1974) who r ecognized 
the following fiv e subdivis ions in ascending orde r . 

1. Shear ed, light grey , locally a rgillaccou s , fin e 
grained limestone includes some dolomite . 

2. Thin b edd ed, black dolomite a nd dolomitic lime
s tone is a bout 200 feet thick . 

3. Brown to d ark grey calcar eou s phyllite and 
s laty phyllite i s about 80 feet thic k. 

4. Dark grey and grey, l aminated, fetid dolomite 
i s inte rbedded with r ep eating units of light grey, fairly 
massive dolomite containing algal b all s with concentric 
s tructure from 1 to 2 cm, and d ark grey algalaminate 
dolomite containing r ings fill ed with white c ry stalline 
dolomite . The mas s ive b ed s ar e from 2 to 6 feet thick, 
whereas the algala minate b eds av erag e about 6 inc hes 
thic k . Total thickness of this unit i s about 400 fee t. 

5. Dark grey c rinoidal dolomite and sandy do lomite, 
possibly about 300 feet thick, contains crinoid columna ls 
with twin axial can al s . The sandy dolomite contains 
scatter ed quart z grains , possibly of windblown origin , 
in the dolomite matri x. This unit i s hos t to sev e r a l 
s howings of gale n a and s phalerit e with minor b arit e 
and fluorit e . 

Roots (1954) assigned the carbonate assemblag e 
to the Penns ylvania n (?) and Permia n on th e b asi s of 
fos s il s collec ted n ear Os ilinka Ri ver. The presence of 
dis tinctive two - holed crinoid columnals in the uppe r 
b ed s , how ev er, indicates that the r ocks can b e no 
younger than Middle Devonia n. In gener al they r esemble 
s tra ta of la te Silurian(?) to Middle Devonian age in the 
McDa me a r ea to the northw est in Cas s i ar Mountains 
(Gabrielse , 1963). 

Low er Devonian and (?) Younger 

On th e accompanying geological map , an a tt e mpt 
has b een mad e to sep arate Low e r Devonia n and (? ) 
younge r s trata from older rock s northeast of Os pika 
Riv er. This has been done only loca lly b ecause Low e r 
Devonian s trata a r e known to occur in the undiv ided 
Lowe r Ordovician to Lower Devonian map - unit el sewher e . 

Three dis tinct lithologies ar e r ecognized - b lack 
graptolitic s la te and s h ale ; coarse grained c r i noidal 
limes ton e; a nd very pure, fin e grained, d a rk grey 
quart zitic sands tone . The crinoida l limestone i s 
typi ca lly grey to light grey wea th ring and form s b ed s 
from 6 inc hes to sever a l feet thick interb edded with 
blac k s la te . Crinoid columna ls with twin axial ca n als 
ar e abunda nt. The roc k s ar e highly fold ed but appear 
to b e a fe w hundred feet thick. Resi s tant, d ark 
wea thering qu art zitic san dston e about 150 fee t thic k, 
i s believ ed to overlie the afor emention ed str ata and 
may b e y ounger than Ea rly Devonian . 

Gr aptolites, locally abundant in the bl ac k s la te 
unit indicate an Early Devonian (Si egenian to Em sian) 
age (see Appe ndix). 

Midd le Devonia n 

Dunedin Formation 

Small infolded r e mna nts of well b edded, light grey 
carbona te ar e p resent northeast of the northe rn trace 
of Os pika Fault (see Pl. 6) . The rocks ar e fin e grained , 
locally c herty , fetid, argillaceou s lim eston e with a 
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maximum preserved thickness of possibly 300 feet. 
The ab undant fauna indicates a Middle Devonian 
(Givetian) age (see Appendix and Taylor and 
Mackenzie, 1970). 

It is clear that strata below the Dunedin Formation 
in northe rn Rocky Mountains change facies westerly 
and northwesterly from carbonate and sandstone to 
shale and siltstone. The facies changes seem fairly 
abrupt, at leas t for Silurian and Devonian rocks, 
suggesting a shelf margin with significant relief. In 
any event the westernmost exposures of all lower 
Paleozoic unit s east of Rocky Mountain Trench are 
essentially in shale facies. In contrast, Silurian (?) 
and Devonian carbonate rocks south of Osilinka River 
in Omineca Mountains were c learly deposited in shallow 
water, possibly on a slowly s ubsiding shelf. Thus, 
as indicated for upper Proterozoic assemblages, 
northern Rocky Mountain Trench forms a distinct 
boundary in terms of depositional environments inferred 
from the present distribution of the lower Paleozoic 
strata. Farther north in Ware and Toodoggone map
areas a similar situation is apparent for Lower Cambrian 
elastic rocks. Work is currently in progress on the 
sedimentology of the Lower Cambrian form ations and 
preliminary results suggest that the marked facies 
a nomalies are probably the result of major transcurrcnt 
displacement along· a fault zone coincident with Rocky 
Mountain Trench. 

Lower Permian (?), Pennsylvanian , 
and (?) Older 

Between 2500 and 3500 feet of argillite, slate, chert, 
minor limestone and conglomerate overlie the Devonian 
carbonate s trata south of Osilinka River. The rocks are 
sombre weathering and generally recessive, particularly 
in the lower part. 

The lowest b eds of the map-unit are dark grey to 
grey slates, locally about 300 feet thick, with an 
excellent cleavage facilitating splitting of the rock into 
flexible sheets less than 2 mm thick. In places the 
rocks are silver grey weathering. These slates grade 
upward into cherty lithologies and in the upper p art , 
thin bedded chert predominates. Local conglomerate 
contains clasts of phyllite, greywacke , limestone, and 
quartzite. Thin ar gillaceous limestone beds have 
yielded Upper Penn sylvanian fusulinids and earliest 
Pe rmian fusulinids and conodonts (Monger and Paterson, 
1974). Thick diabase and gab bro sills, presumably 
related to the overlying volcanic sequence, are inter
calated in the upper part of the sedimentary sequence. 

Although part of the map - unit is dated as 
Pennsylvanian and Permian, the slate member at the 
base is undated except that it overlies Middle and/or 
Lower Devonian carbonate . In Cassiar Mountains, 
s imilar strata are considered to be of probable late 
Devonian age. 

Permian(?) 

Massive, green to brownish green wea thering a lte r ed 
basalt flow s underlie the rugged terrain in the south
western corner of the map-area. Diabasic sills pre
sumably r e lated to the volcanics, occur in the upper 
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part of the underlying map - unit. The flows are locally 
variolitic, fragmental, or pillowed but pillows are poorly 
preserved (Monger and Paterson, 1974). 

In thin section, the coarser grained varieties forming 
sills are seen to comprise about 50 p er cent plagioclase 
mainly saussuritized, and 50 per cent mafics including 
pyroxene (partly altered to actinolitic amphibole), 
amphibole, and chlorite. Ilmenite is an abundant 
accessory mineral. Diabas ic texture is well developed. 

Chemical analyses of 10 samples considered repre
sentative of the diabasic rocks are given in Table 2. 
Particularly notewor thy are the very low amounts of 
K 20 and the relatively high amounts of Ti0 2. 

Upper Cretaceous(?) to Eocene (9 ) 

Sifton Formation 

Clastic, nonmarine strata of the Sifton Formation 
outcrop locally in and along the valleys of Finlay, 
Mesilinka, and Omineca rivers (Eisbach er, 197 4a). 
One exposure north of the mouth of Ingenika River and 
another at the form er Black Canyon on the lower part 
of Omineca River, are now covered by Williston Lake. 
The rock s form the canyon at Deser ters Canyon but 
part of the succession there is also lost to ready observa
tion because of flooding-. 

The map-unit comprises lithologies ranging from 
fine grained, brown to dark grey and carbonaceous 
shale and micaceous siltstone to grey and buff weathering 
well bedded sandstone and very coarse, poorly sorted 
conglomerate. Conglomerate on the west flank of 
Mount Moodie contains well rounded to subrounded 
and platy clasts, with a maximum diameter of 2 feet but 
averaging less than 8 inches, of dark grey limestone 
and white quartzite in a calcareous limonitic matrix. 
At one locality white quartzit e comprises 55 p er cent 
of the clasts, dark grey limestone 35 per cent, and 
light grey limestone 10 per cent. 

Thick bedded conglomeratic rocks at Deserters 
Canyon contain clasts of gr'ey limestone, quart zite, 
and black chert. The rocks are generally poorly sorted. 
Maximum clast size is about 12 inches but most clasts 
are less than 3 inches in diameter . A pebble count in 
one locality revealed the following· compositions: 
blue grey limestone , buff weathering - 75 per cent; 
black chert - 15 per cent, and white quartzite - 10 per 
cent. i\1uscovite is abundant in a few places within 
b eds of gritty sandstone. Yellow brown weathering 
shale and sandstone beds as much as a foot thick contain 
a rich flora, especially in the shaly beds. 

Very coarse conglomerate east of the confluence 
of Mesilinka and Ingenika rivers contains clasts to a 
maximum of 2 feet, but generally averaging about 
3 inches in di ameter, of green to white micaceous 
quartzite, grey limestone, quartz, pegmatite, and 
schist. In places grey limestone is predominant and 
in one locality green and reddish weathering volcanic 
clasts were observed. 

Based on flor a in the map-area and farther north, 
the age of the Sifton Formation can only be given as 
late Cretaceous to Eocene, but most probably early 
Tertiary. 



* Chemical an alyses 

618 619 

Si0 2 48. 0 47. 5 

Al
2
0

3 
12. 2 12. 3 

Fe
2
o

3 
1. 6 0. 2 

FeO 8. 6 9. 1 

Cao 12. 0 11. 6 

MgO 10. 2 11. 2 

Na
2
o 2. 3 2. 5 

K
2
0 0. 2 0. 1 

H
2
0T* * 3. 0 3. 2 

Ti0
2 

1. 36 1. 32 

p 2°5 0. 11 0. 12 

MnO 0. 18 0. 18 

co
2 0. 1 0. 1 

Total 99. 8 99. 4 

* 
Analyses by S. Courville, 

** 
Total wa ter con tent. 

TABLE 2 

Plate 7. 

Relationship of lower Cambrian 
( 1£ ) and Cambra- Ordovician strata 
( £0) along Herchmer Fault south
east of Hcrchmer Pass. 

of diabasic rocks sampled on ridg·e southwest of Osilinka River 
0 0 near lat. 56 04' and long. 124 54' 

G. S. C. SAMPLE NO. 

620 621 622 623 624 626 627 628 

44. 6 47. 2 48. 3 49. 1 46. 9 47. 8 48. 0 48. 3 

14. 7 19. 8 16. 8 15 . 2 12. 8 14. 3 15. 2 13 . 7 

1. 0 0.6 1. 1 0. 6 0. 2 1. 2 0.4 1. 0 

10. 1 6. 5 10. 1 9. 2 8. 7 9. 8 9. 1 9. 2 

11. 4 10. 6 8. 3 6. 7 8. 7 8. 9 10. 3 9. 8 

8. 3 4. 7 4. 4 6. 8 12. 0 8. 0 7. 1 8. 7 

2. 5 4. 0 4. 5 4. 3 2. 9 3. 2 3. 3 3. 1 

0. 2 0. 3 0. 1 0. 1 0. 1 0. 1 0. 1 0. 1 

3. 9 3. 7 2. 9 4. 2 4. 2 4. 2 4. 0 2. 8 

1. 96 1. 35 3. 04 1. 99 1. 08 1. 81 1. 50 1. 48 

0. 13 0. 14 0. 34 0. 19 0. 09 0. 17 0. 17 0. 15 

0. 19 0. 14 0. 26 0. 18 0. 18 0. 18 0. 18 0. 19 

1. 1 0. 1 0. 1 0. 2 0. 5 0. 1 0. 3 0. 1 

99. 9 99. 0 100. 1 98. 7 98.4 99 . 7 99. 6 98. 5 

Geological Survey of Canada, rapid me thod . 
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G. S . C. 

TABLE 3 

Potassium-argon age determinations*, 
Fort Gra hame eas t- half map-area 

K- Ar Number Mineral Ag e(m. y.) Locality 

1900 Muscovite 49 ± 4 56°29' N, 120°44'W, 
Butler Rang e, H miles 
southwes t of Mount 
Henri; p egmatite . 

1906 Muscovite 45 ± 4 56°03t'N, 124°29'W, 
Wolverin e Range; 
pegmatite . 

1935 Biotite 42 ± 4 56°47'N, 124°45'W, 
between Chow ika and 
Police creeks; g raniti c 
gneiss. 

1927 (1) Ho rnblende 63 ± 4 56°22'N, 124°39'W, 
(2) Hornblende 64. 7 ± 2. 4 Butler Range; 
(3) Hornbl ende 64 . 9±2.2 a mphibo lite . 

1942 and Bio tit e 47 ± 3 56°301'N, 124° 40'W , 
1943 (pair) Muscovite 47 ± 3 Butler Ra nge; gneiss 

1953 (2) Horn b lende 53. 9 ± 3. 0 56°22• N, 124°3 9'W , 
(3) Hornblende 53 . 7 ± 2. 4 Butler Ra nge; 

and a mphibolite . 
1954 (pai r ) Biotite 40 . 5 ± 2. 2 

1955 (2) Hornblende 45. 4 ± 1. 9 56°521'N, 124° 48'W, 
(3) Hornblende 47.9±2 .0 Rid g e crest south of 

and lvor Creek; amphibolite. 
1956 (pair) Biotite 40. 8 ± 1. 9 

* Laboratories of Geological Survey of Ca nada, Ottawa. 

REGIONAL METAMORPHISM 

All rocks of the Ingenika and Misinchinka groups 
have u ndergone regional me tamorphi sm; the inten s ity 
varies from place to place. Much of the latter group 
has been a lte r ed only to the extent tha t fine grained 
sericite imparts a glossy sheen to the rocks . Fairly 
well de fin ed i sograds in the range northeast of the 
mouth of Ingenika River are based on the following 

. key minerals from northeast to south west: seri cit e , 
chlorite, garnet, s taurolite , and kyanite . The isograds 
appear to cut s harply across stratigraphic unit s, but 
are offset locally along transverse fa ult s. The highest 
grade rock s occur n ear a body of granitic gneiss north
west of Chowika Mountain. North of Tobin Lake and 
southeast of Ospika River, me tamorphic grade increases 
southwesterly even though younger s tr ata may b e 
involved in that direction. Rocks on Mount Moodie are 
an exception to this generalization and they may b e con
siderably downdropped relative to s trata farther east. 

In contrast to the rela tionship of i sogr ad s to stratig
raphy d escribed above , a genera l concordance of i sograd 
surfaces and with stratigraphic level i s apparent west 
of Rocky Mountain Trench. As noted in the discussion 
on the Ingenika Group, however, the r elationship does 
not hold in detail. Nevertheless, it i s r emarkable that 
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in Omineca Mountains and, indeed , far to the northwest 
in Cassiar Mountains, Paleozoic s tra ta s how no trace of 
regional metamorphism and commonly a chlorite i sogradic 
s urface does not occur in s tra ta younger than the Upper 
Proterozoic limestone form a tion. 

K-Ar ag es on metamorphic minerals provided by 
the laboratories of the Geological Survey of Canada 
(see Wanless e t al., 1973 and T able 3) presumably 
indicate cooling d ates related to uplift along major 
longitudinal faults which controlled deposition and 
preservation of the Sifton Formation. 

The di stribution of K- Ar ag es r elative to the 
minerals hornblende, muscovite, and biotite reveals 
a r emarkable con s istency. With but one exception, 
biotite ages are the lowes t and hornblende ages are 
the highest, with mu scovite ages falling b e tw een the 
two extremes. One possible explan ation i s that the 
hornblendes contain excess 40Ar. Another, and more 
intriguing possibility, however , is that the different 
ages r epresent d i fferent times at which the various 
minerals cooled to the temperature at which they began 
retaining 40Ar. This explanation i s in accord with the 
generally accepted view that hornblende and muscovite 
retain 40Ar at higher temperatures than does biotite. 

Inter estingly , detrital mu scovite from strata of the 
Sifton Formation at Black Canyon on Omineca River gave 
a K-Ar age of 117 ± 5 m.y. (W anless e t al., 1973), 
reflecting earlier uplift of metamorphic terrain , pre
sumably to the west. 

Based on r egional criteria of the relationship of 
s tructure and metamorphism, it seems probable that 
metamorphism of the Ingenika Group took place mainly 
during the latter p art of the Middle Jurassi c . This 
hypothesis depends on the ass umption that the south
westerly and wester ly directed s tructures are correlati ve 
with those in Cassiar Mountains to the northwest . There, 
in Cry Lake map -area, Lower Jurassic s trata ar e 
involved in the deformation (Gabrielse, 1962a). Upper 
Jurassic s trata in the nor theastcrn p art of Bow se r Basin 
display an entir e ly different s tyle of d eformation that 
may be younger than that of the Lower Jurassic rocks. 
Rather than reflect a difference in a ge, however, the 
contrasting s tyle of d e formation may r esult from the 
fact that the Dowser rock s are well southwest of the 
front of the main Cassiar deformation. Nonetheless the 
Omineca region was a major sou rce ar ea for sedimenta
tion in northeas tern Bowser Basin (Eisbacher, 1974b) 
in late Jurassic tim e and a tenta tive model involves 
metamorphism, d eform ation and uplift in the Omineca 
Cry s ta lline Belt during the la te Middle Jurassic or ea rly 
La te Jurassic . Region al i sograds are truncated by 
Lower or mid -Cr etaceous granitic rocks in Kec hika 
map-area (Gabrie lse, 1962b). Despite the uncertainties 
in dating regional metamorphism of the Ingenika Group 
it seems clear that the s trat a in the Butler Range were 
metamorphosed mu ch earlier than the K- Ar ages suggest. 

If the a rguments presented above a r e valid the 
K- Ar ages could be explained by at leas t two different 
mechanisms. Following regional metamorphism heat 
fl ow remained high until ear ly Tertiary tim e when the 
rocks cooled to a temp e r a tu re at which radiogenic argon 



co ul d be retained; alternatively the rocks cooled soon 
after r egional metamorphism but were sufficiently 
re- heated in early Tertiary tim e to drive off any radio
genic argon that had formed previously . In any event, 
the K-Ar radiometric clock was set or reset in early 
Tertiary time generally coincident with widespread 
block fau lting in the Omineca and Intermontane belts. 

STRUCTURE 

The diagrammatic s tructural c ross-sec tion s on the 
accompanying map illustrate the essenti al s of structural 
style . Structures northcast of, and inc luding, Herchmer 
Fault are direc ted northeasterly i. e. thrust fa ults and 
axial planes of folds dip to the southw est. Fairly open 
folds characteri ze the Misinchinka Group. Cleavages 
of probably more than one generation dip s teeply to the 
southwest or northeast with the former predominant. 
In Butler Range, the main s tructure i s believed to be 
an antic li norium overturned to the southwes t , which 
is flanked by a syncline, a lso overturned to the south 
wcst, along· the Mesilinka River and Carina Lake 
valleys. To the southwest in Swannell Ranges, s truc tu res 
appear to be uprig·ht, open and symmetrical. 

The three mos t important fault s in the Rocky 
Mountains within the map-area, are Ilerchmer, Ospika, 
and Trident faults. All are westerly dipping thrust 
faults with Ospika Fault having, a t least locally, the 
greatest stratigraphic separation of more than 7500 feet. 

Trident Fault is best observed just north west of 
Trident Peak whc1·e it dips southw est a t an angle of 
about 30 degrees. Farther northwest, it is deeper and 
is characterized by overturned folds in the incompeten t 
strata of tile footwall. 

Ospika Fault is most clearly defined north of the 
headwate1·s of Davis River. Strata in the hanging- wall 
arc little disturbed, but those on the foo twa ll a re tightly 
fo lded. Smaller thrust faults on the hanging-wall 
locally repeat Lower and i\ lidd lc Cambria n s tra ta . 

llcrc hmer Fa ult i s well exposed nor th and south of 
ll crchmcr Pass (Pls. 1, 2) . Cleavage to b edding r e lation
ship s , 'tops' determined by crossbcds and the charac ter 
of large scale drag- folds indicate that Lower Cambrian 
s trata in the hanging-wall are over tu r ned. Rocks in 
the footwall are inte n se ly cleaved and folded. Abou t 
four mile s southcas t of l!erchmcr Pass the fau lt s plit s 
into two s trands, one c ut s s truc tura lly upward through 
the over turned Lowe r Cambrian s tra ta and exte nds to 
the southcas t where i t jux taposes Mi s i nchinka ovct' 
highly folded Lower Cambrian rock s . The other s tra nd 
continues southcas ter ly a nd brings Lower Cambrian 
rocks ag·ains t Mount April s tra ta on the nor thcast . 

With the exception of the Lower Cambrian qua l't zitic 
sand s tone, i\ liddle Cambrian s trata and Midd le 
Ordovicia n (?) dolomite, all rocks northeas t of ll crchmer 
Fault have a pervasive southw cster ly dipping c leavage. 
The cleava g·e is par a llel wit h axial planes of locally 
developed intense chevron s tyl e folds in the Mount 
April Forma tion (Pl. 5). 

East of the upper reaches of Lafferty Creek, strata 
of the ;\lisinchink a Group dip uniformly to the south
west. A penetrative slaty c leavage also dips sou th 
west and a well developed northeas terly trending 
crenulation cleavage dips northwcst. Farther north
wes t , the best defined s tructure i s Deserters An tic li ne, 
an open fold with minor s ubsidiary folds, that can be 
traced from north of Pesika Mountain to beyond Chowika 
Mountain. Except near Hcrc hmer Fault s l aty c leavage 
dips more or less symmetrically away from the axis of 
the anticline. On the sou thw est flank of the anticline 
two cleavages are evident and their relationship is 
shown in Figure 4. 

~ I ajor steep faults are believed to underlie the 
nor thern Rocky :\lountain Trench. At Deserters Canyon 
and on the west flank of Mount ;\loodie, steep fau lts 
bou nd the east side of exposures of the Sifton Formation. 
In addition, there is a marked o ffse t of i sograds best 
documen ted near the mouth of Davis River. Further
more, the distinc ti ve Upper Pro terozoic limestone 
exposed cast of Carina Lake can be traced northwesterly 
to where it occ upies the northeast li mb of a major anti 
c linorium continu ou s with the Bu tler Range anti
clinorium; the limestone is truncated along the west 
side of the Trench near the northwest cornet· of the 
map - area. 

The s tructure of Butler Range, depic ted in the 
struc tu ral cross- section, is know n only in a general 
way. Although minor folds at'C common the on ly 
observed fo ld of s igni fica nt am plit'.ldc is the tight south
wes ter ly over turned syncline ou tlined by the limestone 
unit of the Ingenika Group on th e southw es t flank of 
the range. 

Re la tiv e ly s ymmetrical, upright, open fo lds are 
typica l of S w anne ll Ranges. An analy sis of the structu res 
in Swanncll Ranges farther northwest was given by 
Roots (1954) . 

As men tion ed earlier the ti me of major defor mation 
in Omineca Mountains i s assumed to have been abou t 
mid - Jurassic. Wh ether or not any structures in 
northern Rocky i\lountains are as old is unknown. The 
age of r egional metamorphism and deformation of 
Misinchinka Group st r ata west of Herchmcr Fault is of 
c riti cal impor tance . In Deserters a ntic line intersecting 
se ts of cleavages indica te more than one phase of deforma
tion but it will be difficult to determine their precise 
ages . The la tes t one may be related to early Tertiary 
fau lting in Rocky :\Tountain Trench. T he la test move
ment on faults within th e Trench i s believed to be indi
cated by Eocene K-Ar ages of metamorphic minerals in 
the !\hsinchinka Group. 

MINERAL DEPOSITS 

Mos t of the known mineral occurrences have b een 
found in th e Omineca Mountains and they include 
silver, lead, zinc, gold, and mica. A few copper 
s howing s have been reported cast of the northern 
Rocky Mou ntain Tt'cnch in the map-area . 
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Figure 4. Typical minor s truc tures in chloriti c a nd micaceou s rocks of Misincllinka Group. From field sketches 
by C. J, Dodd s. 
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Mica: References: Ann. Rep. B. C. Dep. Mines, 
1925, p. 145; 1926, p. 153- 155 ; 1927, p. Cl61; 
a nd 1928, p. 183. 

During· the p eriod between 1925 a nd 1928 con
siderable development work was done on muscovite
bearing pegmatite veins in metamorphic rocks of the 
Ingenika Group north of Mica Peak and near Mount 
He nri. There, coarse mu scovitc is found in muscovite
quartz -feldspar pegmatite veins or dykes which are 
generally parallel to schis tosi ty and range from 2 to 
more than 14 feet wide. The largest crystals of 
muscovitc up to more than 8 inches across , are 
apparently concentrated in the marginal p arts of the 
pegmatite bodies. Much difficulty was encou ntered in 
obtaining complete ly unweathered material although 
the quality of the mica was described as excellent. 

<;Jold ::. Placer: References: Ann. Rep . B. C. Dep . 
i\hnes, 1928, p. Cl82; 1965, p. 251. 

Although placer gold has been mined at Pete Toy' s 
bar on Finlay River just sou theas t of the map -area, no 
significant recovery of the metal seems to have been made 
farther north. Exploration drilling was carried out in 
1965 in surficial rocks on the north side of Omineca 
River just l.Jclow the mouth of Osilinka River. 

Gold - Lode: Reference: Ann. Rep . B. C. Dcp. Mines, 
1930, p. 152. 

Traces of g·old and silver were r eported from 
assays of pyrrhotite occurring in basic phases of 
gneissic rocks in the lngenika Group on Lorim er Creek 
about 7! miles above its mouth. The ex tent of pyrrhotite
bearing rocks is unknown. 

Silver - Lead - Zinc: References: Ann. Rep. B. C. 
Dcp. Mines, 1930, p. 152; 
1952, p . Al03, Al05. 

Several silver - lead - zinc prospects have been 
explored along Osilinka Ri vcr in the southwest part 
of the map-area. The property north of the river reveal s 
three zones of mineralized rock in a northerly tr e nding· 
gorge traversing dolomite and limeston e of Precambria n 
or Cambrian age . Three fracture-zones trending eas t
northeasterly contain galena, sph~ lerit e, a nd pyrite 
replacing dolomitic limestone and dolomite. The zones 
appear to be small and discontinuous. 

Trenches, pits, and stripped ar eas on three 
properties sou th of the river expose pyrite, g·alcn a, 
and sphalerite with baritc , quartz and calcite in a black, 
fetid limeston e and limestone breccia of Devonian 
(probably late Lower or ear ly Middle) age. Dolomitiza
tion and silicification have occurred locally. Interes tingly, 
a number of silver - lead - zi nc occurrences are known 
in the Osilinka River area west of the map-area in an 
east-west tre nding· zone th at includes lower lo mid
Paleozoic rocks. 

Copper_:_ 

Minor coppe r occurrences were noted in garnet 
iferou s am phibolite on Rubyred Creek a nd in l\liddle 
Cambrian dolomite near the headwaters of Chowika 
Creek. In the same general area a showing con sis ting 
of narrow s tringers of quartz and e nargite in limestone 
has been reported (E. Bronlund, p e r s . comm . ). 
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APPENDIX 

FOSSIL COLLECTIONS FROM FORT GRAHAM£ Et MAP-AREA 

Cambrian: Archeocyathids are present in a few small limestone lenses south of Osilinka River. 
Cambria~strata in the ll e rchmer Pass area at'e richly fossiliferou s, p articularly in the hanging
wall of Ospika Fault. Archeocyathids were noted in carbonate rocks, commonly oolitic, a t the 
following localities in the h a nging- wall of Herchmcr Fault: 

1. 

2. 

3. 

56° 48'N, 124°31'W; ridge c r est 1. 6 miles cast of outlet of lake draining 
northe rly into Chowika Creek . 

0 0 . 
56 38' N, 124 18'\V: ridge crest. 

56°28t'N , 124°03'W; saddle on ridge crest. 

The following collections were made and identified by IV. H. Fritz of the Geological Survey 
from a measured section west of Os pika River at 56°3H'N, 124°0H- 03'\V. (see Map 2- 1975 and Fig. 3). 

GSC loc. No. 

88902 

88903 

88904 

88905 

88906 

88907 

88908 

88909 

88910 

Nevade lla Zone 

Kuto1·gina? sp. 
Nevade lla s p. 

Nevade ll a Zone 

Bonnia - Olenellus Zon e 

Olenellus truemani? Walcott 
Salte1 ·e lla sp. 

Bonnia cape1·ata Palmer 
l\uotenia? sp . 
Zacanthopsina s p. 

Bonnia sp. 
Ogygopsis s p. 
Onchocephalus sp . 
SyspacephaZus? sp . 

Ogygopsis sp. 
Olenellus s p. 
Piaziella sp . 
Syspacephalus? sp. 

Ogygopsis sp. 

Olenellus sp. 
cf. Pelagiella sp. 
Piaziella sp . 
Syspacephalus? s p . 

Bonnia- Olenellus Zone 

Plagiura -"Polie lla" Zone 

Fieldaspi s? s p. 
Kochasp is? sp. 
Ogygopsis s p. 

Fi eldaspis? s p. 
SyspacephaZus sp. 

Plagiura-"Poliella" Zone 
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GSC loc. No. 

88911 

88912 

88913 

88914 

88915 

88916 

88917 

? 

88 91 8 

88919 

88 920 

88921 

? ? 

Alber tella Zone 

? A mecep hal us lati caudwn (Ressor) 
Hyo lithes s p. 
a ff. Lu:xe lla s p. & Periommella sp. 
Olenoides s p . 
Pachy asp is s p. 
Pag etia c lytia Walcott 
P a terina sp. 
Yohoaspi s s p. 
Zacanthoides? sp . 

Yohoa sp i s sp. 
A lberte ll a Zone? 

Alberte ll a or Glossopleum Zone 

A rnecephalus s p. 
Caborcella s p. 
Zacanthoide s s p. 

Albertella or Glossopl eura Zon e 

Bathyuriscus-E lrathina Zone 

Elrathina s p . 
Ba thyur iscus - El1·a thina Zone 

Co nasp is Zone 

Pa r abo linoides s p. 
P seudagnos tu s sp. 

0 1·ygrnaspis? s p. 

Pseudagnos tus s p . 
cf. Quebecaspis s p . 
T aenicep halus? s p. 
Wilb ernia? s p . 

Co naspis Zone 
? ? ? ? ? ? ? ? 

Ptychasp is-Prosauk ia and Sauk i a Zones 

B 1·abbia s p. 
<.l ikeloccphalid or saukid tail 
Geragnos tus? s p . 
Logane llus s p . 
P seudagnos tus c larki? Kob ayashi 
Richardsone lla s p. 

Drurnaspis s p. 
Hungai a sp . 
L oganellus s p. 
Richardsone lla s p . 

Drumasp is s p . 
Pseudagnostus sp. 
Richardso ne lla? s p. 
Wi lb ern ia s p. 

Dr umas pis s p. 
L au zone ll a? s p. 
Pse udagnostus s p. 
Richardsonella sp. 

? ? ? ? ? 



GSC loc . No . 

88922 

88923 

88924 

88925 

88926 

Brabb ia? sp. 
Drumaspis s p. 
Lauzo nell a s p . 
d. Quebecaspis sp. 

Hungaia sp. 
cf. Levisella s p . 
Pseudagnos tus sp. 
Richardsone lla sp. 

Loganellus sp . 
P seudag nos tus s p. 

Bienvillia sp. 
Bynumiella sp. 
Homagno stus s p. 
Richardsonella sp . 

B ienvillia sp . 
Hom agnos tus s p . 
Idiom es us s p. 
Richardsonella s p. 

Ptychaspis-P1·osaukia and Saukia Zon es 

The foll owing collec tions were made by H . M. Kluyv er fr om a measured section west of 
Ospika River at 56°33'N, 124°00'W (see Ma p 2- 1975 and Fig . 3) . Ide ntifications and remarks 
were made by W. H. Frit z of the Geological Survey. 

GSC loc No. 

85601 

85602 

85 603 

85604 

85605 

85 606 

Bo tsford ia? s p . 
fallotasp id ? 
Helc ionella s p. 
Judomia s p. 
Nevadella? s p. 

Remarks . Low er Cambria n Nevade lla Zone. 
The presence of fragm e nts that are ques tion ably assigne d 

to a fallotaspid trilobite s uggests the collec tion is from the early 
portion of the Neva dell a Zone. If thi s assumption i s correc t, then 
the collec tion approxi mate ly corr elates with th e lowe r p or tion of 
the Sckwi Formation a t the s ite of the type sec tion (June Lake, N. W. T.) 

trilobite fragments 

~emarks . Nevadella Zon e? Orna menta ti on on fr a gments s ugges t they 
may be from Nevade lla s p . or Judomia sp. 

archaeocyathid 
"E smeraldina" ? s p. 
Nevadella? s p. (cheek on ly) 

Re marks . Nevadella Zo ne? 

arc haeocyathids 

Remarks. Lower Cambrian. 

worm ? borings 
Re marks . Not diagnostic . 

Ol enellus s p . 
Saltere lla s p. 
worm? bori ngs 

Re mark s. Bonnia-Olene llu s Zone . 
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GSC loc. No . 

85607 

85608 

85609 

85610 

85611 

85612 

85613 

85614 

Salterella sp. 
Remarks. Lower Cambrian. 

Bonnia sp. 
Goldfie ldia sp. 
Ogygop s i s sp. 
Olenellus s p. 
Piaziella s p . 
Syspacephalus? sp. 
Zacanthopsis s p. 

Re ma rks . La te Bonnia-Olenellus Zone. 

Kootenia s p. 
Ogygopsis s p. 
cf. Ole noides s p . 
Syspacephalus s p. 
zacanthoidid tr ilobite 

Rem arks. Middle Cambrian? 

A cro the le s p. 
Fie ldaspi s supe1"ba? Rasetti 
Ogygopsis s p. 
Oryc tocepha lus s p. 
Syspacephalus s p. 

Remarks. Early Middle Cambrian, Plagiura - "Polie lla" Zone. 

Syspacephalus s p. 

Remarks. Early Middle Cambrian. 

Syspacephalus s p. 

Remarks. Early Middle Cambrian. 

Wilb ernia s p. 
P seudagnostus sp. 

Re marks . Upper Cambrian. Ptychaspis - Prosaulcia Zone? 

cf. Eurelcia sp. 

Remarks. Late Upper Cambrian. Saulcia? Zone . 
Thi s age determination i s based on one poorly 
prese rved tail, and is ther efore very tentative . 

A section measured by H. M. Kluyver west of Ospika Rive t' at 56°41'N, and 124°10'W 
yielded the following fos s ils: Remark s are by W. H . Fritz of the Geological Suvey. 

GSC loc. No. 

85616 

85617 

85619 

N evadellu? sp. 

Rem arks. Probably Lower Cambrian Nevadella Zone . 

Antagmus? sp. 
Bri s tolia s p. 
Olenellus s p. 

Remarks. Lower Cambrian Bonnia - Olenellus Zone. 

Chancia s p. 
Kootenia c f. IC crassa Frit z 
Olenoides sp. 
Polie llu aff. P. denti c ulata Rase tti 
Zucanthoid es s p. 

Rem arks. Middle Cambrian, Albertella Zone? 



The fo llowing fossil collections were made by W. H. Fritz from a section measured south 
of Pesika Creek at 57°00,\-'N, 124°39!'W (see Map 2- 1975 a nd Fig. 3 ). 

GSC loc. No. 

88883 

88884 

88885 
88886 

88887 

88888 

88889 

88890 

88891 

88892 

88893 

88894 

88895 

88896 

88897 

Thrust Plate 1 

Holmia s p. 

Bradyfallotaspis sp. 
Holmiella sp. 
Nevadella faccta Fritz 

Thrust Pla te 2 

Nevade lla? sp. 
Olenellus s p . 

Thrust Plate 3 

Bradyfallotaspis sp. 
Nevadellu sp. 

Brady fallotasp is? 
Nevadella? sp . 

unidentified brachiopod fragments 
Nevade lla? sp. 

Nevadella Zone 

Cedal'ia-Crepicephalus Zone 

Blountia sp. 
Cedaria cf. C. prolif'ica Walcott 
Dciracep halu s s p. 

Zo ne Unknown 

cf. undet. pygidium 2, Rase tti, 1961 

cf. B 1°abbia s p . 
undet . agnostids 

Zone Unknown 

Ptychaspis-Prosauk ia Zone and Sa ukia Zone 

/3i env illia sp. 
Dr w naspis? sp. 
unidentified ag nos tid 

Bienvillia sp. 
Dr·umasp is sp. 
Geragnostus s p. 
Loganellus? s p. 
P se udagnostus sp. 

cf. Aposo lenoplcu ra sp . 
llungaia sp. 
Loganellus s p. 
Pseudagno s lus sp. 

Brabbiu? s p. 
Richardsonella? sp . 

Geragnostus sp . 
Loganellus? sp. 
Pseudagnostu s s p. 
Richardso nellu s p. 
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GSC loc. No . 

88898 

88899 

88900 

88901 

1-Iungaia sp. 
Logane llus sp. 
Pseudagnostus sp. 
Richardsonella s p. 

Geragnostus sp. 
Macelloura sp. 
R ic hardsone lla sp . 

Geragnostus sp. 
Lecanopyge? sp . 
Loganellus? sp. 

Geragnostus sp. 
Pseudagnostus s p. 
Richardsonella sp. 
cf. undet. pygidia No. 2 or 4, Rasetti, 1945. 

Ptyc haspis-PY'o saukia Zone and Saukia Zone. 

Frit z makes the following comments: 

"Localities 88883 and 88884 in thrus t plate 1, 88885 in thrust plate 2, and 88887 in thrust 
plate 3, probably belong to approximately the same stratigraphic hori zon. Collection 88886 in 
thrust plate 2 comes from a hori zon that could not be located in thrust plate 3, but is probably 
around the 5800- foot level. 

"An unconformity may exist at the 6344- foot level, with Lower Cambrian s tra ta below a nd 
Upper Cambrian s tr ata above. The first locality above the unconformity (88890) belongs to 
either the late Cedm' ia Zone or to the Crepicephalus Zone. The Upper Cambrian fossils ar e 
all con sidered to b e long to a deep water environm ent, and are therefore difficult to correlate 
with the s ta ndard Nor th American zones b ased upon th e s h allow water fauna! succession." 

The following collection was made from blue grey a nd buff orange mottled lim eston e with 
interbeds of phyllitic grey slate . This assemblage, about 12 feet thick , is overlain by 
30-40 feet of rus ty, pla ty, dark grey shale and si lts ton e, presumably of Early Cambrian age, 
and then a few hundred feet of orange buff weathering dolomite, sandy dolomite and sandstone 
of probable Middle Cambrian age. 

GSC loc. No. 

C- 27702 Small saddle in ridge crest southeast of Chowika Creek at 
56°33'N, 124°28'W. 

Bonnia sp. 
Ogygop s is sp. 
Paterina sp . 
Pia zie lla sp. 

W. H. Fritz assigns thi s faun a to the Late Bonnia-Olenellus Zone. 

Lower Ordovician: Two fossil collections were made from strata assigned to the Mount April 
Forma tion. They were determined by B. S. Norford . 

GSC loc. No . 

C-8687 Wes t of Ospika River in Mount Trident area, 
56° 45 'N, 124° 08'W. 

gas tropods 
undetermined leptellid brachiopod 
Diparelasma sp. 
J-I esperonomia s p. 
Lepte lla sp. 
Tritoechia s p. 

Age: Early Ordovician, latest Canadian, 
1-I es pero nomia Zone. 



GSC loc. No. 

C-8697 At e levation 7300 fe e t, on crest of ridge about 3! miles 
southeast of Herchmer Pass ; 56°3l t 'N, 124°0H'W. 

inarticula te brachiopod 
unde termi ncd trilob ites 
Highgate lla sp. 
Symphy s urina? s p . 

Age: Early Ordovician, Early Canadian Zone A. 

Middle Ordovic ian : Several collections of Midd le Ordovician fossils were made in th e 
undivided Ordovician to Devonian map-unit. The lithology of the carbonate facies and their 
contained fauna c losely resembles some facies of th e Sunblood Formation in southcastet·n 
Mackenzie Mountains. Ide ntifications a r c by B. S. Norford . 

GSC loc . No. 

C-8675 

C-8676 

C- 8684 

C-8685 

On northeast end of northeast - southwest trending ridge 
1. 6 miles W of Os pika River on southerly fork of ridge a t 
elevation 5500 feet, 56°50' N, 124°12' W. 

ec hinoderms 
undetermined gastropods 
Maclurites s p. 
s traight cephalop od 
undetermined brac hiopods 
Ingria s p. 
Orthambonites sp. 
Orthidie ll a s p. 
Polytoechia? s p. 
Syntrophopsis s p. 

Age: ear ly Middle Ordovician, Whitcrock, 
Orthidie lla Zone. 

Same locality as for C- 8675 

echinoderm debris 
cephalopod s 
Maclurites sp. 
Palli ser ia? s p. 

Age: ;\1iddle or La te Ordovici a n, probably 
early Middle Ordovician, Whitcrock 

Northern end of Mount Trident massif, west of 
Os pika River, 56°49'N, 124°11 1w. 

C limacograp tus aff. C. bicorn is (Hall) 

Age: la te Middle Ordovici a n , prob ably 
Climacograptus bicornis Zone or 
Orthograptus truncat us intermedius Zone 

Same locality as for C- 8684 

echinoderm fragments 
undetermined brachiopod s 
01 ·thambonites s p. 
"Plectorthis?" aff. "P?" si nuati s Wil son 

Ag·e: Early Middle Ordovician, Whiterock, 
probably 01·thidic ll a Zone. 
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Silurian: All Silurian fossils collected occur in siltstone, commonly very platy and flagg·y. 

GSC loc . No. 

C- 8674 Headwaters of Chowika Creek abou t 200 feet eas t of 
saddle in an east-west trending ridge, 56°54'N, 
124°26'W. 

Cyrtograptus sp. 
Monograptus? sp. 

Age: (assigned by B. S. Norford) Early or 
Middle Silurian, latest Llandovery or 
Wenlock. 

The following collections were identified by D. E. Jackson. 

GSC loc. No. 

C-27706 

C-27707 

Just east of saddle on ridg·e southeast of Chowika Creek, 
56°54'N, 124°25'W. 

Crytograptus ca nadensis Jackson and Ethering·ton 
,\lonograptus sp. indet. 

Age: latest Llandovery to early Wenlock. 

On slope east of saddle on ridge southeast of Chowika 
Creek, 56°54'N, 124°25'W. 

Monograptus cf. M. priodon Bronn 

Age: Wenlockian or Ll andov erian 

Lower Devonian: Graptolitic shales of Early Devonian age are presen t in the northeastern 
part of the map-area where they are interbedded with beds of crinoidal limestone containing 
abundant crinoid columnals with twin axial canals. The following collection was examin ed 
by D. E. Jackson. 

GSC loc. No. 

C-27705 On north-trending ridge north of quartzite- capped 
peak, 3 miles east of Ospika River. 

i\1. hercynic us Perner 
Monograptus lhomasi J aeger 
M. telleri? Lenz and Jackson 
M. ex gr. M. yukonensis Jackson and Le nz 

Age: Early Devonian 

Jackson comments that "Rocks of more than one age are represented ........ M. hercy nicus 
incidates an early - middle Sicgenian age, whereas, M . telleri and M. ex gr. M. yukonensis 
s uggest early Emsian. 11 

Another collection from the same locality was examined by William B. N. Berry who made the 
following identifications. 

Monograptus uequabilis? notoaequabilis Jaeger and Stein 
Monog1°aptus yukonensis Jackson and Lenz 

Berry comments that "Early Devonia n iV/onograptus yukonensis Zone of Jaeger (1970) which 
Jaeger correlates with the Pragian and which Jaeger s ugges ts is approxima tely corre lative 
with the Siegen - Emsian. 11 

Distinctive 'two-holder' crinoid columnals were noted in crinoidal limestone a t the localities 
listed below: Identifications and comments are by A. W. Norris of the Geological Survey . 



GSC loc. No. 

C- 8696 

C-8666 

C- 8667 

C- 8689 a nd 
C-8691 

C-8668 

Ridge crest 9 miles west of Ospika River. 
56°58'N, 124°30'W. 

cf. Gasterocoma? bicaula Johnson and Lane 
small echinoderm ossicle with single axial 
canal Thamnapo1·a sp. 
undetermined brachiopod fragments 

Age: late Early Devonian (Emsian) 

East-West ridge eas t of Ospika River at 
57°00'N, 124°08'W. 

Coenites sp. 
favositid frag·ments 
echinoderm fragments 

On west side of saddle eas t of Ospika River 
. 0 0 ' on cast-west r1dg·e a t 56 57'N, 124 09 W. 

Gasterocoma? bicaula Johnson and Lane 

Age: late Early Devonian (Emsian) 

On northeast tre nding rid§e east of Os pika River 
at 56°55'N, 124°07' - 124 08'W. 

Gaster-ocoma? bicaula Johnson and Lane very large 
circular echinoderm ossicle with single axial canal 
five - sided echinoderm ossiclc with single axial canal 
favositid impression 

Age: la te Early Devonian 

Nor th of headwaters of Chowika Creek on north -
. 0 0 

south ndge, 56 53'N, 124 23'W. 
cf. Coenites 1·ectilineatus (Simpson) 

Age: Early Devoni an 

Norris comments that "The presence of the 'two-holder' echinoderm cirral frag·ments, 
Gasterocoma? bicaula, in samples C- 8667, C-8679, C- 8689, C-8691 and C-8696 indicate 
tha t the containing beds are probably of late Emsian (late Ear ly Devonia n) age. In the 
northern Yukon Territory Arctic Archipelago, lludson Pla t form, and elsewhere thi s form 
ranges in age from about mid Emsian (late Early Devonian) to early Eifclian (early Middle 
Devonian). Jl owevcr, its zone of maximum abundance where dated by conodon ts appears 
to be in beds of late Emsian (late Early Devonian) age." 

The ide ntifications and comments by A. W. Norris raises the question of the age or range 
of age represe nted by the remnants of infolded carbonate herein included in the Dunedin 
Formation (GSC loc. Nos. C-8696 and C-8668, a lso see fo llowing section) . Possibly 
carbonates of more than one a g e are present. The work of Taylor and MacKenzie (1970), 
however, s uggests there is a range from Emsian to Givetian in the Dunedin Formation. 

Middle Devonian: Dunedin Formation 

GSC loc. No. 

C-8662 North of headwaters of Chowika Creek, 
56°53'N, 124°25'W. 

algal ? structures 
Coenites sp. large diameter form 

Age: Devonian, possibly Middle Devonian 
(identified by A. W. Norri s) 
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The following coll ection s li s ted b elow were identified by A. E. H. Pedder of the Geological Survey. 

GSC loc. No . 

85629 

85630 

85632 

Carbonate cap on ridge between headwaters of Davis 
River and Chowika Creek , 56°23'N, 124°22'W. 

Amphipora ramosa (Phillips) 
Thamnopora sp. 

Near locality 85629, about 0. 4 mile southwest 
on crest of r idge 

Amphipora ramosa (Phillip s) 

Nine miles wes t of Ospika River on ridge crest, 
conspicuous carbona te cap a t 57°00'N, 124°30-!'W. 

Thamnop ora sp. 
Disphyllwn caesp ito sum (Goldfuss) s ubsp. nov. 
Moravophyllum s p. 

Pedde r com ment s that "As far as i s known s p ecies of the Disphyllum caesp itos w n typ e range 
from Givctian to early Fras nian; the g enu s Moravophyllum occurs in Eifelian and Givetian 
beds in wes tern Canada. Thus the age of 85632 is likely to be Giveti an. 

Based on stratigraphic position it also appears likely that 85629 and 85630 are of Givetian age. 
T aylor and MacKenzie (1970) s tate that the top of the Dunedin Formation is diachronous and 
ranges in age from Eifeli an in the north (near the Yukon Territory - B. C. boundary), to late 
Givetian in the south (just nor th of Fort Grahamc Et map - area) . They state fu r ther that the 
base i s probably of about the same age everywhere and i s of ei the1· Early Devonian or early 
Middle Devonian age. 

Upper Cretaceous or T erti ary: (Microfloras) from the Sifton Formation were examined by 
William S. Hopkins , Jr. of the Geological Survey. 

GSC loc. No . 

C-8680 

C-8681 

West side of Finlay River in Deser ters Canyon 
. f 0 0 op posite mouth o Deserters Creek, 56 57'N , 124 59'W. 

cf. T axodiaceae 
cf. Pinu s s p. 
Spiny inap er tura te (? Poll en grain) 
T r ico lpites s p . 

Age: Upper Cretaceous or Tertiary 

Eas t side of Finlay River in Deserters Canyon, 
down s tream 100 yards from mouth of Deser ters Creek . 

cf. T axodiaceae 
Tri colpites sp. 
T r iporites sp. 
cf. P terocarya s p . 
cf. Alnus s p. 

Age: Probab ly Tertiary 

Hopkins points out tha t "Considerable organic material i s present in these samples, but 
p alynomorphs are r a r e and poorly preserved . They appear to be corr od ed to, or pas t , 
the point of recognition, eithe r during the process of deposition, or during diagen esi s . 
The pla nt megafossil remains, esp ecia lly Metasequoia, suggest an Eocen e age." 
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