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ABSTRACT 

In the Rocky Mountain foothills of northeastern British 

Columbia, the thick and widespread Lower Cretaceous Series 

includes the 1500 m-thick Fort st. John Group of Albian age. 

This group consists generally of alternating formations of 

sandstone and shale which record episodes of deltaic 

sedimentation and more prolonged episodes of marine inundation 

within the foredeep of the western Interior basin during Albian 

time. 

An essentially continuous cored section from a diamond 

drillhole located in the region of Pine River, northeastern 

British Columbia, intersects the Goodrich Formation (part), the 

Hasler Formation (complete), and the Boulder Creek Formation 

(part) of the Fort st. John Group and provides a section of 

unusually great stratigraphic extent. 

Distribution of predominantly agglutinated foraminifers from 

samples of the core define four faunal divisions and ten faunal 

subdivisions in the section. Assemblages have close affinities 

to those of the Trochammina depressa, Trochammina umiatensis, and 

Reophax troyeri subzones of the Haplophragmoides gigas Zone, and 

the Verneuilina canadensis and Haplophragmoides postis goodrichi 

subzones of the Miliammina manitobensis Zone. 

Regional distribution of these assemblages point to the 

sediments of part of the Boulder Creek, and those of the Hasler 

and Goodrich formations being deposited during a major 

transgressive event which began during late (latest?) Middle 
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Albian and continued until at least middle Late Albian. 

The faunal assemblages and lithotypes recognized in the cored 

section, and in the Pine and Peace rivers region, record the 

oscillatory nature of the transgressing sea. 
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REGIONAL AND LOCAL STRATIGRAPHY 

The Cretaceous System in Northeastern British Columbia 

In northeastern British Columbia, thick sequences of 

Cretaceous rocks are well exposed in the foothills of the Rocky 

Mountains. These rocks, the original sediments deposited in the 

tectonically active foredeep along the western margin of the 

Western Interior basin, attain a maximum composite thickness of 

about 8500 m. The development of such a thick succession is 

attributable, at least in part, to mountain building during the 

Columbian and Laramide orogenies which provided the load 

necessary to warp the lithosphere into the most actively 

subsiding tract of the foreland basin and the enormous volume of 

terrigenous detritus to fill that tract and spill into adjacent 

tracts farther east. 

Since the pioneering studies of Selwyn (1877), Dawson (1881), 

McConnell (1893), and McLearn (1918), investigations of the 

Cretaceous System, and in particular of the Lower Cretaceous 

Series, have led not only to a better understanding of the 

geology of northeastern British Columbia but to an increasing 

awareness of the importance of the thick Cretaceous succession in 

that region for the Western Interior basin as a whole. 

In the Peace and Pine rivers district of northwestern Alberta 

and northeastern British Columbia, presumably continuous Albian 

sections of unmatched thickness are known both from outcrops and 

borehole cores. In this district, stott (1960, 1961a, b, 1963, 

1967, 1968, 1975, 1982) conducted a series of regional 



lithostratigraphical studies of the Albian rocks. These studies 

may be seen as complemented by various biostratigraphical and 

paleontological investigations, such as those by McLearn (1931, 

1932, 1933, 1944a, b), Stelck and Wall (1955), Stelck et ale 

(1956, 1958), Jeletzky (1968, 1971a, 1971b, 1980, 1981), Warren 

and Stelck (1969), Sutherland and Stelck (1972), Stelck (1975), 

Caldwell et ale (1978), Koke and Stelck (1984, 1985,) and, most 

recently, Stelck and Koke (1987). The Albian sequence in the 

Peace and Pine rivers district is the most continuous, 

fossiliferous, marine sequence in the entire Western Interior 

basin of North America, leading Caldwell and North (1984) to urge 

that it be regarded as a standard for the stage. 

Lithostratigraphy of the Fort st. John Group 

stott (1982) presented a synthesis of the predominantly Albian 

rocks collectively known as the Fort st. John Group. As part of 

stott's (1975) second, or middle, clastic wedge in the Cretaceous 

System of northeastern British Columbia, the Fort st. John Group 

in the Peace and Pine rivers district comprises a succession of 

interbedded sandstones and shales which attain a collective 

thickness of about 1500 m. 

Since the Fort st. John Group originally was named by Dawson 

(1881), its internal stratigraphy has been revised several times, 

most recently by stott (1982). The stratigraphic scheme he then 

proposed is essentially that of stott (1968), but with the 

Boulder Creek, Hulcross, and Gates members of the Commotion 

Formation elevated to formational status. From the base upwards, 
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the Fort st. John Group comprises seven formations, viz, the 

Moosebar, Gates, Hulcross, Boulder Creek, Hasler, Goodrich, and 

Cruiser. The Boulder Creek Formation may be divided into 

lower, middle, and upper members, and the Hasler Formation into 

lower and upper members (stott, 1968). 

The Moosebar Formation (30-304 m thick) is composed of marine 

mudstones and shales, and the Gates Formation (67-274 m thick) of 

marine and marginal-marine sandstones derived from a mixed source 

characterized by terrigenous clastic and carbonate sedimentary 

rocks, evaporites, and metamorphic, volcanic, and plutonic rocks 

(Leckie, 1986a). Together the Moosebar and Gates formations 

record the earliest clearly defined transgressive-regressive 

marine couplet of the Albian Age in the Peace and Pine rivers 

district, both formations having been dated as Early Albian. The 

base of the Albian stage does not coincide with the base of the 

Fort st. John Group, however, but probably lies at the base of, 

or within, the Gething Formation of the underlying Bullhead Group 

(Caldwell, 1984). The lower boundary of the stage well may be 

marked by the molluscan pachygrycia Zone, which has been traced 

in marine shales as far south as the Liard Plateau, at the 

boundary between northeastern British Columbia and the District 

of Mackenzie (Jeletzky and Stelck, 1981). In the Peace and Pine 

rivers district, however, the equivalent(?) Gething Formation is 

composed of a deltaic sequence in which pachygrycia and other 

ammonites have not been found. The Hulcross Formation (0-131 m 

thick) is composed of marine mudstones with numerous bentonite 

beds, and these grade upwards into marine, marginal-marine, and 
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non-marine sandstones of the Boulder Creek Formation (73-171 m 

thick) in a well-developed progradational sequence (Leckie, 

198Gb). Like the Moosebar and Gates formations, the Hulcross and 

Boulder Creek record a transgressive-regressive couplet. This 

second couplet of known Middle Albian age was confined to the 

extreme northwestern segment of the southern Interior Plains. 

The pattern is repeated yet again within the Fort st. John Group 

by the overlying Hasler and Goodrich formations. The Hasler 

Formation (152?-459 m thick) is again composed of dark-grey 

marine mudstones and shales, the basal beds of latest Middle 

Albian age. The sandstones of the Goodrich Formation (15-411 m 

thick) are mostly marine in the Peace and Pine rivers district 

and, eastwards and northwards, contain an increasing number of 

shales as they pass by facies change into the continuous shaly 

sequence of the Shaftesbury Formation. The marine mudstones and 

shales of the Cruiser Formation denote yet another marine 

transgression which continued from latest Albian into Early 

Cenomanian time to be truncated by growth of the Dunvegan delta 

in the Middle Cenomanian age. The top of the Albian stage, 

marked by the boundary between the Neogastroplites americanus and 

~. maclearni subzones, lies within the Cruiser Formation and, 

therefore, below the top of the Fort st. John Group. 

The group is almost entirely exposed from its contact with the 

underlying Gething Formation of the Bullhead Group (earliest? 

Early Albian) to its contact with the overlying Dunvegan 

Formation (Middle Cenomanian) at Dokie Ridge (latitude 550 42'N 

longitude 1220 18'W; text-fig. 1). Sections of the entire Fort 
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Text-figure 1. Detailed locality map showing position of the 
TRF 81-108 borehole and outcrop localities of 
the Ammobaculites wenonahae Subzone 
(stelckiceras beds), HaElophragmoides gigas 
Zone, and the Miliammina manitobensis Zone in 
the Pine and Peace rivers region, northeastern 
British Columbia. Foraminiferal assemblages 
recovered by Koke and Stelck (1984, 1985) and 
Stelck and Koke (1987) from each locality are 
listed. (after Stelck and Koke, 1987)
Locality: 
A, B, C ---- Peace-Halfway rivers 
D, E ------- Hudson Hope-Moberly Lake road 
F ---------- Dokie Ridge
H ---------- Bowlder Creek 
J ---------- Commotion Creek 
G ---------- Hasler Creek 
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st. John Group in the Peace and Pine rivers district are 

composite, however, and restored in more or less degree. 

As a group, the Fort st. John shows a lateral variation 

northwards toward, and eastward along, the Peace River valley; 

pale-coloured sandstones decrease and are replaced by dark-grey 

marine shales. In the Sikanni Chief, Muskwa, and Tetsa rivers 

region, still farther north, the Fort st. John Group is 

increasingly developed in marine shale facies, and the shale 

sequence is interrupted only by the delta-front sandstones of the 

Sikanni Formation. 

Regionally, the lithotypes of the Fort st. John Group are 

believed to record four major depositional regimes (stott, 1982). 

Successions grade laterally and vertically from mid-basin marine 

shales, through prodelta shales and siltstones and delta-front 

sandstones, into delta-plain sandstones, mudstones, and coals. 

The environments developed largely in response to the 

transgressions and regressions of the sea, believed to have been 

controlled in part by eustasy and by local and regional tectonics 

adjacent to, and within, the western margin of the basin (Stelck, 

1975a; Caldwell, 1984). According to Caldwell (1984), the Early 

Albian Clearwater transgressive-regressive couplet (Moosebar and 

Gates Formations) and the Middle Albian Hulcross transgressive

regressive couplet (Hulcross and Boulder Creek Formations) record 

the early pulses of the Kiowa-Skull Creek marine cycle of 

Kaufmann (1977), which culminated in the sweeping transgression 

and ensuing regression of Late Albian age when the Boreal Sea was 

carried far into the Western Interior of the United States. In 
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the Peace and Pine rivers district, the Hasler Formation is 

believed to mark the principal transgressive phase of the Kiowa

Skull Creek cycle. The regressive phase of this cycle is poorly 

understood. Caldwell also suggested that the Cruiser Formation 

records the early transgressive phase phase of the Greenhorn 

marine cycle (T6-R6 in the global series of Kaufmann, 1977), 

which throughout most of the Western Interior basin, did not 

reach its peak until Early Turonian time. 

Biostratigraphic framework 

Rich and varied foraminiferal and mulluscan faunas accompanied 

each southward transgressive pulse of the Boreal Sea in Albian 

time, and their fossilized remains have become the basis of a 

biostratigraphic zonal scheme for the Fort st. John Group in 

northeastern British Columbia and equivalent rocks in other parts 

of the northern Western Interior basin. The molluscs form the 

cornerstone of the biostratigraphic scheme, and their zonal 

succession has provided a relative time-scale applicable to 

marine Albian rocks of the basin. The exceedingly thick Albian 

section in northeastern British Columbia has yielded the greatest 

succession and variety of ammonites in the northern half of the 

basin. 

The Lower Albian Substage is characterized by a succession of 

ammonites that includes Pachygrycia canadensis Jeletzky and 

Stelck, Subarcthoplites macconnelli (Whiteaves), and 

Freboldiceras remotum Nagy; the Middle Albian by various 

gastroplitinid ammonites with zones based on pseudopulchellia 
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pattoni Imlay, Gastroplites kingi McLearn, Q. allani McLearn, and 

Stelckiceras liardense (Whiteaves); and the Upper Albian by a 

succession of neogastroplitinid species, with zones based on 

Neogastroplites haasi Reeside and Cobban, ~. cornutus 

(Whiteaves), N. muelleri Reeside and Cobban, N. americanus 

(Reeside and weymouth) and ~. maclearni Reeside and Cobban. 

Where molluscs are rarely found in the Cretaceous terrain of 

western Canada, an increasing emphasis has come to be placed on" 

the foraminifers contained in the rocks. Agglutinated, and to a 

lesser extent calcareous, foraminifers commonly occur in 

abundance in marine sequences, particularly those in shaly 

facies. The naturally occurring assemblages of morphospecies 

contained within these sequences have provided the basis for a 

framework of successive assemblage zones (more specifically Oppel 

zones) which offer a viable alternative to the molluscan zones. 

This is most evident in the plains region of Alberta, 

Saskatchewan, and Manitoba where Cretaceous rocks are largely 

buried beneath thick glacial deposits and known mainly from 

borehole cores and potash mine shafts. 

The Albian microfaunal succession, comprising mostly 

agglutinated arenaceous foraminifers, is well established in the 

Great Plains region (North and Caldwell 1964, 1970, 1975a; Wall, 

1967; Caldwell et al., 1978; McNeil and Caldwell, 1981). Three 

foraminiferal zones were distinguished by these workers within 

the Albian stage in the Great Plains, viz., the Marginulinopsis 

collinsi - Verneuilinoides cummingensis Subzone of the Gaudryina 

nanushukensis Zone, the Haplophragmoides gigas Zone, and the 
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Miliamrnina manitobensis Zone. Recognizing these zones in 

northeastern British Columbia is difficult because of the greatly 

expanded stratigraphic sequences, the extended ranges of certain 

diagnostic species, and the richer and more varied spectrum of 

foraminifers present. Indeed, the Haplaphragmoides gigas Zone 

and the Miliamrnina manitobensis Zone in northeastern British 

Columbia each carry additional assemblages diagnostic of subzones 

which to date cannot be extended beyond the Peace River district. 

Based largely on the studies of Stelck and his co-workers, the 

Albian foraminiferal succession currently recognized in 

northeastern British Columbia is summarized in text-figure 2. 

THE GULF MINERALS TRF 81-108 BOREHOLE 

Importance of the Hasler Formation 

Among the component formations of the Fort st. John Group, 

the Hasler emerges as one of unusual importance, with major 

implications for understanding the biostratigraphy of the Upper 

Albian sequence throughout the southern Interior Plains of 

Canada, the history of transgression and regression of the Boreal 

arm of the Western Interior seaway, and the paleogeographic 

evolution of a large northerly segment of the western Interior 

basin. 

Almost certainly the Hasler Formation is mainly of early 

Late and middle Late Albian age, and as such it should record the 

culminating phase of the Kiowa-Skull Creek marine cycle which is 
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Text-figure 2. Molluscan zones and foraminiferal subzones within 
the Albian stage. 
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recognized in most other parts of the Western Interior basin 

(Caldwell, 1984). Farther east and south, within the Interior 

Plains region, the Joli Fou Formation marks the culminating phase 

of this cycle and the overlying viking Formation (or equivalent 

Newcastle Sandstone in Manitoba or Pelican Sandstone in northern 

Alberta) marks the regressive phase (or at some localities 

possibly the initial transgressive phase of the succeeding 

Greenhorn marine cycle). In the foredeep of the basin in 

northeastern British Columbia, it might seem that the relatively 

thick Hasler Formation should be the equivalent of the Joli Fou 

Formation, and the thick Goodrich Formation the equivalent of the 

viking Formation. The Hasler Formation is known to be at least 

partially equivalent to the Joli Fou Formation as the lower (but 

not the lowermost) part in the Peace River region of northeastern 

British Columbia carries the distinctive foraminifer 

Haplophgragmoides gigas Cushman which, in the Interior Plains 

region, marks the transgressive acme of the Kiowa-Skull Creek 

marine cycle. But according to Caldwell (1984) all, or certainly 

the greater part of, the Goodrich Formation is demonstrably a 

younger sandstone than the Viking Formation. At least part of 

the Goodrich Formation lies within the late Late Albian ammonite 

zone of Neograstroplites haasi Reeside and Cobban, and it may be 

dated also by its Haplophragmoides postis goodrichi foraminiferal 

fauna (Sutherland and Stelck, 1972) which defines a subzone of 

the Milliammina manitobensis Zone. Neither the Haplophragmoides 

postis goodrichi fauna nor the Neograstroplites fauna has been 

recorded in the southern Interior Plains. Both are inferred to 
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be younger than the subzone that includes the basal beds of the 

Greenhorn transgressive phase in that region (i.e. the 

Verneuilina canadensis Subzone of the Miliammina manitobensis 

Zone which in the southern Interior Plains region occurs above, 

within, or slightly below the viking Formation, in the uppermost 

Joli Fou Formation). Hence the question arises: if the Hasler 

Formation carries the record of the culminating phase of the 

Kiowa-Skull Creek marine cycle, does it also record the 

regressive phase of this cycle and the early transgressive phase 

of the succeeding Greenhorn marine cycle? If so, why is the 

final retreat of the Kiowa-Skull Creek (Joli Fou) sea not 

expressed lithologically in the foredeep of northeastern British 

Columbia in the same manner as it is almost everywhere else 

within the Western Interior basin from northwestern Alberta to 

southern Colorado? In other words, why is there no viking, or 

equivalent, sandstone? Could the lower Hasler Formation, 

discriminated by stott (1968) in the Dokie Ridge section, in the 

Sun et ale Well, and evident in the TRF 81-108 core, with a thin 

bioturbated muddy sandstone at its top, be the equivalent of the 

Joli Fou and viking formations? Could the upper Hasler Formation 

record the initial transgressive phase of the Greenhorn cycle? 

Alternatively, could the grit beds at the base of the Goodrich 

Formation represent the initial transgressive phase of the 

Greenhorn cycle, and could the viking equivalent then be the 

rubbly, rusty-weathering shales of the upper Hasler Formation. 

Do the sandstones comprising the Goodrich Formation record an 

influx of sands into the foredeep of the basin, perhaps in 
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response to local tectonism, or do the Goodrich sands have some 

wider significance? 

The answers to these important questions are most likely to 

come from analyses of foraminiferal biostratigraphy, because not 

only are ammonites rare in the Hasler Formation, the formation 

marks a gap in the known sequence of Albian ammonites. The basal 

beds of the Hasler Formation are believed to be of latest Middle 

Albian age, based on Koke and Stelck's recognition of the 

presence of Stelckiceras liardense (Whiteaves) and the associated 

Ammobaculites wenonahae foraminiferal fauna in the lowermost beds 

on the Peace River. Above the Stelckiceras liardense Zone, 

marking the base of the Hasler Formation, ammonites are unknown 

until the occurrence of the Neogastroplites species denoting 

lower subzones of the Neograstroplites Zone in the Goodrich 

Formation. In more southerly parts of the plains, the bivalve 

Inoceramus comancheanus Cragin , a southern migrant through the 

western Interior seaway from the Gulf Coast, identifies the lower 

marine beds of the Late Albian Substage, but this bivalve has not 

been found in the Hasler Formation and cannot be used as a 

convenient guide in biostratigraphic interpretation. Given the 

paucity of molluscs, therefore, the foraminifers become the most 

attractive fossil group for establishing a biostratigraphic 

system for the Hasler Formation and its equivalents. 

Foraminifers occur commonly throughout the Hasler and well into 

the overlying Goodrich Formation in the TRF 81-108 core, and 

because this core offers an unbroken sequence through the Hasler 

shales and the subjacent and superjacent sandstones of the 
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Boulder Creek and Goodrich formations, the core assumes notable 

potential biostratigraphic importance. 

Lithostratigraphy of the Cored Section 

Location. The Gulf Minerals TRF 81-108 borehole is located at, 

U.T.M. 566932 E-6151687 N (55 0 30' 25" N, 121 0 56' 20"), near the 

Pine River valley, about 10 km south of a point 30 km west of 

Chetwynd along Highway 97 (Chetwynd to Prince George). The site 

of the borehole lies near an outcrop section of the Hasler 

Formation along Hasler Creek, a tributary of the Pine River, and 

near the type development of the formation on Dokie Ridge, where 

an important reference section for the Fort st. John Group is 

exposed (text-fig. 1). The core begins near the top of the 

Goodrich Formation (approximately 80% of which was penetrated) 

and extends continuously through the marine mudstones and shales 

of the Hasler Formation into the upper part of the Boulder Creek 

Formation (of which approximately 60% was cored). The 

lithological characteristics of the core section are reflected in 

the gamma-ray-neutron log, reproduced in text-figure 3. 

Boulder Creek Formation. The Boulder Creek Formation, 168 m 

thick in outcrop section along Dokie Ridge, comprises three 

distinct lithotypes - a lower unit of thickly bedded to massive, 

fine-grained, well-sorted sandstone, a middle massive 

conglomeratic unit, and an upper coal-bearing succession of 

interbedded carbonaceous shales and argillaceous sandstone 

(stott, 1982). In the TRF 81-108 core, only the upper{?) unit is 

present and is characterized by waxy, brown to brownish-grey or 
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black carbonaceous shales and silty mudstones interbedded with 

fine-to medium-grained, rarely coarse-grained, silty sandstone; 

dark-grey argillaceous silstone, commonly coated with 

carbonaceous film; minor chert and quartzite conglomerate; and 

coaly beds, the thickest of which is about 1 m. 

Hasler Formation. The overlying Hasler Formation is composed of 

marine shales, siltstones, and minor sandstones, and with a few 

thin beds of pebble conglomerate at Dokie Ridge. Two divisions 

of the Hasler Formation have been described by stott (1968) at 

Dokie Ridge -- a lower Hasler comprising 136 m of argillaceous 

siltstone interbedded with shale, and an upper Hasler comprising 

128 m of rubbly shale with thin beds of conglomerate. Upper and 

lower divisions are readily identified in the TRF 81-108 core. 

The lower division consists predominantly of dark-grey sandy 

siltstone interbedded with black or dark-grey silty mudstone 

which commonly is intensely bioturbated. The upper division 

consists predominantly of dark-grey or black silty mudstone. The 

transition from the siltstones and silty mudstones of the lower 

division to the silty mudstones of the upper division is well 

developed, marked by a thin (less than 5 m thick), intensely 

bioturbated, muddy siltstone. The top of this siltstone unit 

defines the boundary between the lower and upper Hasler 

Formation. 

Goodrich Formation. The Goodrich Formation comprises 

predominantly marine, fine-grained sandstone, with interbedded 

silty mudstone and siltstone. Core samples of the silty mudstone 

are typically dark grey to black, have a variable silt content, 
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and commonly are bioturbated; samples of sandstone are generally 

grey or dark-grey, platy, laminated or crossbedded, uniformly 

fine-grained, and generally well sorted, with rare trace fossils. 

Pebble conglomerate and thin shelly beds comprise a minor part of 

the formation. 

Contacts. The contacts between the Boulder Creek and Hasler 

formations, the lower and upper Hasler Formation, and the Hasler 

and Goodrich formations are generally well developed and easily 

recognized within the cored section. According to stott (1968, 

1982), the contact between the Boulder Creek and Hasler 

formations is well defined and commonly marked by a layer of 

pebbles. In the TRF 81-108 core, the change from the largely, if 

not exclusively, non-marine sandstones and mudstones of the 

Boulder Creek Formation to the marine silty shales of the lower 

Hasler Formation is abrupt and marked by a thin (10 em-thick) 

coarse-grained, cherty, muddy sandstone. 

Along the northern slope of Dokie Ridge, the contact between 

the lower and upper Hasler Formation is recognized as a 

transition from dark-grey shales and siltstones to dark grey 

rubbly shales and mudstones (stott, 1968, 1982). This contact in 

the TRF 81-108 core, and in a nearby outcrop section of the 

Hasler Formation along Hasler Creek, is extremely well developed 

and marked by abrupt change from a thin intensely bioturbated 

siltstone to dark-grey or black marine shale. 

Between the shales of the Hasler Formation and sandstones of 

the Goodrich Formation, the contact exposed on Dokie Ridge is 

gradational and drawn at the base of the lowest thick-bedded 
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sandstone (stott, 1968, 1982). A similar gradation, seen in an 

increase in the number and thickness of sandy beds, is recorded 

in the TRF 81-108 core. An arbitrary contact between the Hasler 

and Goodrich formations is chosen at the base of a rather thin, 

fine- to coarse-grained, white-speckled, grey sandstone and 

conglomeratic bed which, on the TRF 81-108 gamma-ray log (text

fig. 3), is denoted by a prominent deflection (decrease in gamma 

counts) . 

Thicknesses of the formations at Dokie Ridge and in the TRF 

81-108 core are listed in Table I. 

Table I. Table showing thicknesses of the Boulder Creek, Hasler, 
and Goodrich formations. 

Dokie Gulf Minerals 
Ridge TRF 81-108 

Goodrich 400 m 262.5 meters 
Formation 

Hasler 128 m (upper) 131.5 m (upper) 

Formation 136 m (lower) 149 m (lower) 

Boulder Creek 
Formation 168 m 73 m 

Anticipated Foraminiferal Biostratigraphy of the Cored Section. 

Recent studies within the Peace and Pine rivers area of 

northeastern British Columbia by Koke and Stelck (1984, 1985); 

Stelck and Koke (1987), described a series of foraminiferal 

assemblages obtained from outcrop sections of Middle to Late 

Albian age. The predominantly agglutinated foraminifers, 
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comprising a rather diverse and often prolific microfauna 

obtained from these sections, fall into nine successive 

assemblages. These assemblages discriminate the biostratigraphic 

subzones established by Stelck and Koke for the area. The basal 

and uppermost assemblages within this "biostratigraphic package" 

identify the Ammobaculites wenonahae and Verneuilina canadensis 

subzones of the Gaudryina nanushukensis and Miliammina 

manitobensis zones respectively in the Cretaceous zonal scheme of 

Caldwell et ale (1978). The remaining assemblages are believed 

to identify subzones of the Haplophragmoides gigas Zone of that 

same zonal'scheme. The subzones are designated the unnamed, 

Haplophragmoides gigas gigas, Haplophragmoides gigas ssp. A, 

Reophax tundraensis, Trochammina depressa, Trochammina 

umiatensis, and Reophax troyeri. These biostratigraphic 

subdivisions, all but one named for a dominant component species 

of its assemblage, are closely related to one another, indicated 

by the gradational relations between the assemblages that 

distinguish each (Stelck and Koke, 1987). 

Key collecting localities of Stelck and Koke are shown in 

text-figure 1; each is designated by a letter and the 

corresponding assemblages of each outcrop locality are listed. 

In the area of the TRF 81-108 borehole (essentially that of 

the Pine-Moberly rivers area), the series of assemblages recorded 

from outcrop sections by Stelck and Koke indicate the following 

subzones in ascending order: Trochammina depressa, Trochammina 

umiatensis, Reophax troyeri and Verneuilina canadensis. This 

sequence of subzones begins immediately above the coaly beds of 



19

the Boulder Creek Formation, extends through the sandstones, 

siltstones, and silty mudstones of the lower Hasler Formation, 

the silty mudstones of the upper Hasler Formation, and the 

interbedded sandstones, siltstones, and silty, mudstones of the 

lower Goodrich Formation (equivalent to the upper part of the 

Hasler Formation of Stelck and Koke, 1987). 

The foraminiferal assemblages and the subzones they 

define seem to be developed in succession at Dokie Ridge. In 

reviewing the assemblages recovered there, however, J.H. Wall 

(pers. comm.) indicated little change in the composition of the 

microfauna through the 136 m-thick lower member of the Hasler 

Formation and the presence of Trochammina umiatensis Tappan in 

beds 26 m-thick, immediately overlying that lower member. Thus, 

the extent of the Trochammina depressa Subzone should be modified 

to include all of the lower member of the Hasler Formation at 

Dokie Ridge. The Trochammina umiatensis Subzone should then be 

restricted to those beds immediately overlying the lower member 

in which !. umiatensis occurs in abundance. 

The Reophax troyeri assemblage is probably present in shales 

immediately overlying those carrying !. umiatensis at Dokie Ridge 

although Stelck and Koke (1987) indicate the R. troyeri Subzone 

to be missing by erosion or nondeposition. 

The Verneuilina canadensis Subzone, as used in this report, 

has not yet been recorded from the Dokie Ridge outcrop section, 

although it may be present. The fauna identified by J.H. Wall 

(in Stelck and Koke, 1987, p. 2265) as the V. canadensis fauna on 

Dokie Ridge is more probably the Reophax troyeri fauna. 
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Despite these modifications the assemblages are rather 

extensive within the region and are recorded from outcrop 

sections along the Hasler, Commotion, and Bowlder creeks, along 

the Hudson Hope-Moberly Lake road and, of course, at Dokie Ridge. 

Given the location of the TRF 81-108 borehole and the 

biostratigraphic-lithostratigraphic relations in the general 

area, the TRF 81-108 core could be anticipated to span at least 

part of the Haplophragmoides gigas Zone as defined by Stelck and 

Koke (1987), and part of the overlying ~. manitobensis Zone. 

More specifically, it should span the Trochammina depressa, 

Trochammina umiatensis, and the Reophax troyeri subzones of the 

~. gigas Zone and the Verneuilina canadensis Subzone of the M. 

manitobensis Zone. The core may extend as high as the overlying 

Haplophragmoides postis goodrichi Subzone of the ~. manitobensis 

Zone, a subzone developed along the Hudson Hope-Moberly Lake road 

in shaly beds equivalent to the lower part of the Goodrich 

Formation at its type development on Bowlder Creek. 

The sequence of subzones in the ~. gigas Zone recognized by 

Stelck and Koke (1987) is a composite of faunal occurrences in a 

series of isolated outcrops in the Peace River and Pine River 

valleys and around Moberly Lake, which lies between these 

valleys. The TRF 81-108 core provides an opportunity to test 

their sequence of subzones, the anticipated occurrence of these 

subzones, which has been outlined, in the longest, continuous 

section available in the entire Peace - Pine rivers area through 

the Upper Albian Hasler and associated formations. 
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FORAMINIFERA FROM THE CORED SECTION 

General Remarks 

The classification of Foraminifera adopted in this report is 

that of Loeblich and Tappan (1964, 1982, 1984a, b). 

Morphological terminology used in the systematic descriptions is 

that defined by these same authors (1964, p. C58-C65). 

Distribution charts recording the foraminiferal occurrences' 

through the stratigraphic section studied are presented in text

figures 4a-c. For convience, an alphabetical cross reference of 

the species is provided in Table II. 

All types and illustrated specimens are deposited in the 

Geological Museum of the University of Saskatchewan, numbers 

G.M.U.S. pf 4569 to 4892. 

Systematic Paleontology 

Family BATHYSIPHONIDAE Avnimelech, 1952 

Genus Bathysiphon Sars, 1872 

Bathysiphon brosgei Tappan, 1957 

Plate 1, figure 1 

1957. Bathysiphon brosgei Tappan, p. 202, Pl. 65, figs. 

1-5 

1962. Bathysiphon brosgei Tappan; Tappan, p. 128, Pl. 29, 

figs. 1-5 

1968. Bathysiphon brosgei Tappan; Sliter, p. 39-40, pl. 1, 

fig. 1 

1969. Bathysiphon brosgei Tappan; Mello, p. 40-41, Pl. 4, 
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fig. 1 

1970. Bathysiphon brosgei Tappan; North and Caldwell, p. 13, 

pl. 1, figs. 1, 2 

1971. Bathysiphon brosgei Tappan; Mello, p. C18, pl. 1, 

figs. 7-9 

1975b. Bathysiphon brosgei Tappan; North and Caldwell, Pl. 6, 

fig. 2 

1975b. Bathysiphon brosgei Tappan; Stelck, Pl. 1, figs. 1-3 

1976. Bathysiphon brosgei Tappan; Souaya, p. 263, pl. 3, fig. 

15 

1981. Bathysiphon brosgei Tappan; McNeil and Caldwell, p. 

129, Pl. 9, fig. 1 

1981. Bathysiphon brosgei Tappan; Sliter, p. 52, pl. 9, figs. 

1, 2 

1985. Bathysiphon brosgei Tappan; Koke and Stelck, pl. 1, 

figs. 1, 2, 4 

1987. Bathysiphon brosgei Tappan; Stelck and Koke, pl. 1, 

figs. 1-3 

Types. Hypotype G.M.U.S. Pf 4569 (Pl. 1, fig.1): length 0.50 mm. 

Unfigured hypotype G.M.U.S. Pf 4570: length 0.57 rom. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

Pf 4569 and G.M.U.S. Pf 4570 from the TRF 81-108 borehole at 

depths of 504.44 to 507.49 m and 352.04 to 355.09 m respectively. 

Remarks. Tappan (1957) originally described Bathysiphon brosgei 

from Albian to Campanian rocks of the Arctic Slope of Alaska. 

Recent studies have recorded the presence of ~. brosgei in rocks 

of the same age-span throughout much of the northern Western 
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Interior. Koke and Stelck (1985) first recorded this species 

from the Albian Hasler Formation of the Fort st. John Group in 

northeastern British Columbia. 

Bathysiphon brosgei occurs throughout the Hasler Formation and 

the shaly beds of the Goodrich Formation in the TRF 81-108 

borehole. Several specimens assigned to this species in the 

present study have a more coarsely agglutinated wall than is 

typical. 

Bathysiphon vitta Nauss, 1947 

Plate 1, figures 2, 3 

1947. Bathysiphon vitta Nauss; p. 334, Pl. 48, fig. 4 

1962. Bathysiphon vitta Nauss; Tappan, p. 128-129, Pl. 29, 

figs. 6-8 

1964. Bathysiphon vitta Nauss; North and Caldwell, p. 10-11, 

pl. 1, fig. 1 

1967. Bathysiphon vitta Nauss; Wall, p. 38, 39, pl. 7, figs. 

4-7 

1970. Bathysiphon vitta Nauss; North and Caldwell, p. 13-14, 

pl. 1, figs. 1, 2 

1971. Bathysiphon vitta Nauss; Mello, p. C19, Pl. 1, fig. 10 

1975b. Bathysiphon vitta Nauss; North and Caldwell, pl. 6, fig. 

1 

1976. Bathysiphon vitta Nausa; Souaya p. 263, pl. 3, fig. 16 

1981. Bathysiphon vitta Nauss; North and Caldwell, p. 129

130, pl. 9, fig. 2 

1981. Bathysiphon vitta Nauss; Sliter, p. 52, Pl. 9, figs. 
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3, 4

Types. Hypotype G.M.U.S. Pf 4571 (Pl. 1, fig. 2): length 0.65 

rom. Hypotype G.M.U.S. Pf 4572 (Pl. 1, fig. 3): length 0.77 rom. 

Occurrence. Hasler Formation. Hypotypes G.M.U.S. pf 4571 and 

G.M.U.S. pf 4572 from the TRF 81-108 borehole at depths of 309.37 

to 312.42 m and 382.52 to 385.57 m respectively. 

Remarks. Bathysiphon vitta is not unlike B. brosgei but can be 

distinguished from it by its greater width. Growth wrinkles, a 

diagnostic characteristic of the holotype, are obscure or absent 

on most specimens assigned to this species in the present study. 

The black coating, noted by Nauss, is not present on any 

specimens recovered from the TRF 81-108 borehole, but as North 

and Caldwell (1964) have noted this coating probably developed 

under certain environmental conditions and its absence should not 

be held as a valid basis for excluding forms that in all other 

respects are closely similar. Most of the specimens recovered 

are broken across the long axis. 

Originally described from the Campanian Lea Park Formation in 

Alberta, ~. vitta is widely distributed throughout the northern 

part of the Western Interior basin and is recorded in rocks from 

Late Jurassic to Late Cretaceous age. Tappan (1962) recorded the 

species from various Albian formations in the Arctic Slope of 

Alaska. B. vitta occurs in association with ~. brosgei in both 

the upper and lower Hasler Formation, but only sporadically in 

the lower Hasler Formation. 
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Family PSAMMOSPHAERIDAE Haeckel, 1894 

Genus psammosphaera Schulze, 1875 

psammosphaera sp. 

Plate 1, figures 12-14 

1958. Saccammina sp. Stelck, Wall, and wetter, p. 31, Pl. 4, 

fig. 11 

1972. Saccammina sp. C Sutherland and Stelck, p. 560-562, Pl. 

1, fig. 9 

1984. Psammosphaera sp. Koke and Stelck, pl. 1, figs. 6-10, 11 

1985. psammosphaera sp. A Koke and Stelck, Pl. 1, figs. 11, 12 

1987. psammosphaera sp. C Stelck and Koke, Pl. 1, fig. 18 

1987. psammosphaera sp. A Stelck and Koke, pl. 1, figs. 19-22 

Description. Test free, small, consisting of a broadly rounded 

chamber, often compressed; wall finely agglutinated with much 

cement, granular; aperture not observed. 

Illustrated specimens. G.M.U.S. pf 4573 (Pl. 1, fig. 12): 

diameter 0.20 mm. G.M.U.S. pf 4574 (Pl. 1, fig. 13): diameter 

0.22 mm. G.M.U.S. Pf 4575 (Pl. 1, fig. 14): diameter 0.30 mm. 

Occurrence. Hasler and Goodrich formations. Illustrated 

specimens G.M.U.S. pf 4573, G.M.U.S. pf 4574, and G.M.U.S. Pf 

4575 from the TRF 81-108 borehole at depths of 489.20 to 492.25 

m, 495.30 to 498.35 m, and 330.71 to 333.76 m respectively. 

Remarks. This tiny foraminifer is present in many Cretaceous 

sequences of the western Interior Plains of Canada. It was 

reported by Stelck et al. (1958) from the st. John shale, 

Dunvegan Formation and Shaftesbury Formation along Peace River 

as Saccammina sp. Sutherland and Stelck (1972) found the species 
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in rocks of Neogastroplites age near Moberly Lake, in 

northeastern British Columbia; Koke and Stelck (1984) reported it 

from the Hasler Formation (Shaftesbury Formation) from the Peace 

River district. Subsequently Koke and StelGk (1985, 1987) 

divided psammosphaera sp. into several different "species" (open 

nomenclature) based on size and regularity of the surface. They 

found these divisions to be useful stratigraphically. Irregular, 

large and small forms of Psammosphaera were recovered from the 

TRF 81-108 borehole, but they are not considered sufficiently 

different or sufficiently stratigraphically discrete to warrant 

nomenclatural distinction. 

Family SACCAMMINIDAE Brady, 1884 

Genus Saccammina Sars, 1869 

Saccammina alexanderi (Loeblich and Tappan), 1950 

Plate 1, figures 17, 18, 24, 25, 26 

1950. Proteonina alexanderi Loeblich and Tappan, p. 5, Pl. 1, 

figs. 1, 2 

1955. Proteonina alexanderi Loeblich and Tappan; Stelck and 

Wall, p. 52-53, pl .1, figs. 5, 6 

1960. Saccammina alexanderi (LOeblich and Tappan); Eicher, p. 

55, Pl. 3, figs. 1, 2 

1963. Saccammina alexanderi (LOeblich and Tappan); Crespin, p. 

20-21, Pl. 1, figs. 10-12 

1965. Saccammina alexanderi (Loeblich and Tappan); Eicher, p. 

891-892, Pl. 103, fig. 1 

1966. Saccammina alexanderi (LOeblich and Tappan); Eicher, 
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p. 20-21, Pl.4, figs. 1, 2 

1967. Saccammina alexanderi (LOeblich and Tappan); Eicher, p. 

180, Pl. 17, fig. 1 

1967. Saccammina alexanderi (Loeblich ano Tappan); Guliov, p. 

16-17, Pl. 1, figs. 3a, b 

1967. Saccammina alexanderi (LOeblich and Tappan); Wall, p. 

40-41, Pl. 8, figs. 16, 17; Pl. 14, figs. 17, 18 

1970. Saccammina alexanderi (Loeblich and Tappan); North and 

Caldwell, p. 14-15, Pl. 1, fig. 6 

1972. Saccammina alexanderi (Loeblich and Tappan); Sutherland 

and Stelck, p. 558-559, pl. 1, figs. 3, 4 

1975b. Saccammina alexanderi (LOeblich and Tappan); North and 

Caldwell, pl. 1, fig. 4; Pl. 6, fig. 6 

1981. Saccammina alexanderi (LOeblich and Tappan); McNeil 

and Caldwell, p. 132-133, pl. 9, fig. 8 

1983. Saccammina alexanderi (Loeblich and Tappan); Stelck 

and Hedinger, Pl. 1, fig. 6 

1983. Saccammina sp. cf. ~. alexanderi (LOeblich and 

Tappan); Stelck and Hedinger, pl. 1, fig. 5 

1984. Saccammina alexanderi (LOeblich and Tappan); Koke and 

Stelck, Pl. 1, fig. 9 

1985. Saccammina alexanderi (LOeblich and Tappan); Koke and 

Stelck, Pl. 1, figs. 14, 15 

1987. Saccammina alexanderi (Loeblich and Tappan) ssp. C 

Stelck and Koke, pl. 1, figs. 14, 15 

1987. Saccammina alexanderi alexanderi (LOeblich and Tappan); 

Stelck and Koke, Pl. 1, figs. 34, 35 
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Types. Hypotype G.M.U.S. Pf 4576 (Pl. 1, fig. 17): length 0.45 

rom. Hypotype G.M.U.S. Pf 4577 (Pl. 1, fig. 18): length 0.77 rom. 

Hypotype G.M.U.S. pf 4578 (Pl. 1, fig. 24) : length 0.87 rom. 

Hypotype G.M.U.S. Pf 4579 (Pl. 1, fig. 25) :, length 0.72 rom. 

Hypotype G.M.U.S. pf 4580 (Pl. 1, fig. 26) : length 0.45 rom. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

Pf 4576, G.M.U.S. Pf 4577, G.M.U.S. pf 4578, G.M.U.S. pf 4579, 

and G.M.U.S. Pf 4580 from the TRF 81-108 borehole at depths of 

522.73 to 525.78 m, 312.42 to 315.47 m, 492.25 to 495.30 m, 

341.07 to 344.12 m, and 333.76 to 336.80 m respectively. 

Remarks. Loeblich and Tappan (1950) originally described 

Saccammina alexanderi from the Albian Kiowa Shale of Kansas. The 

species subsequently has been recorded from Albian-Cenomanian 

rocks in the Western Interior of North America, as far north as 

the Yukon and Northwest Territories. The species has also been 

found in Early Cretaceous rocks of Australia. Specimens assigned 

to S. alexanderi in this study show a wide range in size and 

shape and in the size of grains comprising the wall. stelck and 

Koke (1987) recorded several variants of ~. alexanderi in the 

Hasler Formation of the Peace River district of northeastern 

British Columbia and recognized them to be useful 

stratigraphically. 

Saccammina lathrami Tappan, 1960 

Plate 1, figures 19-21 

1960. Saccaromina lathrami Tappan, p. 289, Pl. 1, figs. 1, 2 

1962. Saccammina lathrami Tappan, p. 129, Pl. 29, figs. 9-12 
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1964. Saccamrnina cf. lathrami Tappan; North and Caldwell, p. 

11, Pl. 1, fig. 3 

1970. Saccamrnina lathrami Tappan; North and Caldwell, p. 15, 

Pl. 1, fig. 4 

1975b. Saccamrnina lathrami Tappan; North and Caldwell, Pl. 1, 

fig. 5; Pl. 6, fig. 5 

1985. Saccamrnina lathrami Tappan; Koke and Stelck, Pl. 1, 

figs. 13, 16 

1987. Saccamrnina lathrami Tappan; Stelck and Koke, pl. 1, 

figs. 25-27 

Types. Hypotype G.M.U.S. pf 4581 (Pl. 1, fig. 19): length 0.27 

mrn. Hypotype G.M.U.S. Pf 4582 (Pl. 1, fig. 20): length 0.32 mrn.

Hypotype G.M.U.S. pf 4583 (Pl. 1, fig. 21): length 0.57 mrn.

Occurrence. Hasler and Goodrich formations. Specimens assigned

to this species occur most consistently in the upper Hasler

Formation. Hypotypes G.M.U.S. pf 4581 and G.M.U.S. Pf 4582 from

the TRF 81-108 borehole at a depth of 346.86 to 349.00 m.

Hypotype G.M.U.S. Pf 4583 from the TRF 81-108 borehole at a depth

of 344.12 to 346.86 m.

Remarks. Tappan (1960) originally described ~. lathrami from the

Grandstand Formation (upper Albian) of the Arctic Slope of

Alaska. Since then, it has been recorded in northern parts of

the Western Interior of North America, from rocks as young as the

Campanian Lea Park and Bearpaw formations of Saskatchewan (North

and Caldwell, 1964, 1970) and as old as the late Albian Lower

Colorado Group and Ashville Formation of Manitoba and

Saskatchewan (North and Caldwell, 1975a, b). Koke and Stelck
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(1984) recorded this species from the Hasler Formation in the 

Peace River district of northeastern British Columbia. 

Genus Thuramminoides Plummer, 1945 

Thuramminoides septagonalis Chamney, 1969 

Plate 1, figures 29, 30, 34, 35 

1969. Thuramminoides septagonalis Chamney, p. 14, Pl. 1, figs. 

8a, b, 9, 10, 11a, b 

1975b. Thuramminoides septagonalis Chamney; Stelck, pl. 1, 

figs. 11-13 

1984. Thuramminoides sp. cf. !. septagonalis Chamney; Koke and 

Stelck, Pl. 1, figs. 12, 13 

1987. Thuramminoides septagonalis Chamney; Stelck and Koke, 

Pl. 1, figs. 15, 16 

Types. Hypotype G.M.U.S. pf 4584 (Pl. 1, fig. 29): diameter 0.62 

mm. Hypotype G.M.U.S. Pf 4585 (Pl. 1, fig. 30): diameter 0.80 

mm. Hypotype G.M.U.S. pf 4586 (Pl. 1, fig. 34): diameter 0.75 

mm. Hypotype G.M.U.S. Pf 4587 (Pl. 1, fig. 35): diameter 0.62 

mm. 

Occurrence. Hasler Formation. Hypotypes G.M.U.S. pf 4584, 

G.M.U.S. pf 4586, and G.M.U.S. Pf 4587 from the TRF 81-108

borehole at a depth of 339.85 to 341.07 m. Hypotype G.M.U.S. pf

4585 from the TRF 81-108 borehole at a depth of 346.86 to 349.00

m.

Remarks. Chamney (1969) originally described this species from

Lower Cretaceous (Barremian) beds in the District of Mackenzie.

T. septagonalis has since been described from the Neogastroplites
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Zone in northeastern British Columbia by Stelck (1975b) and the 

Hasler (Shaftesbury) Formation of the Peace river region in 

northeastern British Columbia by Koke and Stelck (1984) and 

Stelck and Koke (1987). 

Specimens recovered from the TRF 81-108 borehole agree well 

with Chamney's description although the outline is not always 

distinctly seven-sided. It is easily distinguished from the 

associated Psammosphaera sp. by its larger size (!. septagonalis 

is typically two to three times larger) and its irregular 

outline. 

Family HYPERAMMINIDAE Eimer and Fickert, 1899 

Genus Hyperammina Brady, 1878 

Hyperammina sp. 

Plate 1, figures 8-11 

Description. Test free, medium-sized, elongate, composed of a 

slender tubular chamber open at one end and with a bulbous 

proloculus at the other; wall finely agglutinated with much 

cement, surface smooth; aperture rounded, terminal, formed by the 

open end of the tube. 

Illustrated specimens. G.M.U.S. Pf 4588 (Pl. 1, fig. 8): length 

1.15 mm. G.M.U.S. Pf 4589 (Pl. 1, fig. 9): length 0.9 mm. 

G.M.U.S. Pf 4590 (Pl. 1, fig. 10): length 0.87 rom. G.M.U.S. Pf 

4591 (Pl. 1, fig. 11): length 0.65 rom. 

Occurrence. Upper Hasler Formation. Illustrated specimens 

G.M.U.S. Pf 4588 and G.M.U.S. pf 4590 from the TRF 81-108 

borehole at depths of 324.61 to 327.66 m and 379.48 to 382.52 m 



32

respectively. Illustrated specimens G.M.U.S. pf 4589 and 

G.M.U.S. Pf 4591 from the TRF 81-108 borehole at a depth of 

312.42 to 315.47 m.

Remarks. Most specimens assigned to this species are broken

across the long axis, and if the initial bulbous chamber is

absent, they closely resemble Bathysiphon brosgei Tappan.

Koke and Stelck (1984) reported similar forms from the 

Hasler Formation in the Peace River district of northeastern 

British Columbia. Subsequently Stelck and Koke (1987) divided 

specimens of Hyperammina into several discrete forms. Slight 

morphological variation was observed among specimens assigned to 

Hyperammina sp. in the present study, but the variants could not 

be separated consistently and shown to be of stratigraphic value. 

Genus Hippocrepina Parker, 1870 

Hippocrepina barksdalei (Tappan) 1957 

Plate 1, figures 4-7, 15, 16 

1957. Hyperamminoides barksdalei Tappan; p. 202, Pl. 65, 

figs. 6-12 

1962. Hippocrepina barksdalei (Tappan); Tappan, p. 129, Pl. 

29, figs. 21-27. 

1981. Hippocrepina barksdalei (Tappan); Sliter, p. 52, Pl. 

9, figs. 8, 9, 13. 

1984. Hippocrepina barksdalei (Tappan); Koke and Stelck, Pl. 

1, figs. 1, 2 

1985. Hippocrepina barksdalei (Tappan); Koke and Stelck, Pl. 

1, figs. 6, 7 
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1987. Hippocrepina barksdalei (Tappan); Stelck and Koke, Pl. 

2, fig. 8 

Types. Hypotype G.M.U.S. pf 4592 (Pl. 1, fig. 4) : length 0.62 

mm. Hypotype G.M.U.S. pf 4593 (Pl. 1, fig .. 5): length 0.50 mm. 

Hypotype G.M.U.S. pf 4594 (Pl. 1, fig. 6 ) : length 0.57 mm. 

Hypotype G.M.U.S. Pf 4595 (Pl. 1, fig. 7 ) : length 0.72 mm. 

Hypotype G.M.U.S. pf 4596 (Pl. 1, fig. 15) : length 0.67 mm. 

Hypotype G.M.U.S. pf 4597 (Pl. 1, fig. 16) : length 0.52 mm. 

Occurrence. Upper Hasler Formation. Hypotypes G.M.U.S. Pf 4592, 

G.M.U.S. pf 4593, G.M.U.S. pf 4594, and G.M.U.S. pf 4597 from the 

TRF 81-108 borehole at depths of 303.28 to 306.32 m, 352.04 to 

355.09 m, 344.12 to 346.86 m, and 312.42 to 315.47 m 

respectively. Hypotypes G.M.U.S. pf 4595 and G.M.U.S. pf 4596 

from the TRF 81-108 borehole at a depth of 352.04 to 355.09 m. 

Remarks. Hippocrepina barksdalei generally conforms to Tappan's 

(1957) diagnosis of the species. Her illustrations show the 

species to be rather variable, particularly in overall test 

shape, and the specimens assigned to H. barksdalei show a 

comparable range of variation. The tests of specimens from the 

Hasler Formation, however, commonly are more coarsely arenaceous. 

Koke and Stelck (1984, 1985) and Stelck and Koke (1987) 

recorded H. barksdalei in the lower and middle parts of the 

Hasler (Shaftesbury) Formation in the Peace River district. 



34

Family HYPERAMMINOIDIDAE Loeblich and Tappan, 1984 

Genus Kechenotiske Loeblich and Tappan, 1984 

Kechenotiske sp. 

Plate 1, figures 22, 23 

1985. Hyperammina sp. B Koke and Stelck, Pl. 1, fig. 9 

1987. Kechenotiske sp. B (Koke and Stelck); Stelck and Koke, 

Pl. 1, fig.23 

Description. Test free, of medium size, lanceolate or triangular 

in outline, elongate to squat, consisting of a single undivided 

chamber; wall thick, agglutinated, rather finely arenaceous, with 

a moderate amount of cement, surface slightly roughened; aperture 

terminal, formed by the open end of the widest portion of the 

test. 

Illustrated specimens. G.M.U.S. pf 4598 (Pl. 1, fig. 22): length 

0.57 mm. G.M.U.S. Pf 4599 (Pl. 1, fig. 23): length 0.75 mm. 

Occurrence. Upper Hasler Formation. Illustrated specimens 

G.M.U.S. Pf 4598 and G.M.U.S. pf 4599 from the TRF 81-108 

borehole at depths of 352.04 to 355.09 m and 379.48 to 382.52 m 

respectively. 

Remarks. Only two specimens were recovered from the entire 

stratigraphic section. Specimen G.M.U.S. Pf 4598 is 

morphologically similar to Kechenotiske sp. B of Stelck and Koke 

(1987), recorded from the Hasler Formation (lower part) in the 

Peace River region. These authors arbitrarily place the upper 

boundary of the Haplophragmoides gigas gigas Subzone at the 

disappearance of this species from the faunal spectrum. Its 

occurence in the TRF-81 108 core is stratigraphically above the 
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Haplophragmoides gigas gigas Subzone; hence its range would seem 

to be longer than suspected by Stelck and Koke. 

Family AMMODISCIDAE Reuss,. 1862 

Genus Ammodiscus Reuss, 1862 

Ammodiscus anthosatus Guliov, 1966 

Plate 1, figure 27 

1966. Ammodiscus anthosatus Guliov, p. 142, Pl. 12, figs. 1-5 

1967. Ammodiscus anthosatus Guliov; Guliov, p. 17, Pl. 1, 

figs. 5, 6 

1975b. Ammodiscus anthosatus Guliov; North and Caldwell, pl. 1, 

figs. 6a, b 

1981. Ammodiscus anthosatus Guliov; McNeil and Caldwell, p. 

134-135, pl. 9, fig. 12 

1985. Ammodiscus anthosatus Guliov; Koke and Stelck, Pl. 1, 

fig. 29 

1987. Ammodiscus anthosatus Guliov; Stelck and Koke, Pl. 2, 

fig. 15 

~. Hypotype G.M.U.S. pf 4600 (Pl. 1, fig. 27): diameter 0.50 

rom. 

Occurrence. Lower Hasler Formation. Hypotype G.M.U.S. pf 4600 

from the TRF 81-108 borehole at a depth of 525.78 to 528.83 m. 

Remarks. Ammodiscus anthosatus previously has been recorded from 

Albian rocks of Saskatchewan and Manitoba. Koke and Stelck 

(1985) and Stelck and Koke (1987) recorded this species from the 

Hasler Formation (Shaftesbury Formation) in the Peace River 

district of northeastern British Columbia. As noted by McNeil 
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and Caldwell (1981), transverse constrictions across the tubular 

chamber give the test a chambered appearance, and this is 

distinctive of the species. 

A. anthosatus is an important element of both the 

Haplophragmoides gigas gigas Subzone and the Trochammina depressa 

Subzone of Koke and Stelck (1987). In the TRF 81-108 borehole, 

A. anthosatus occurs most commonly in the basal part of the 

Hasler Formation. 

Ammodiscus cf. A. kiowensis Loeblich and Tappan, 1950 

Plate 1, figure 28 

Illustrated specimen. G.M.U.S. Pf 4601 (Pl. 1, fig. 28): 

diameter 0.17 mm. 

Occurrence. Hasler Formation. Illustrated specimen G.M.U.S. pf 

4601 from the TRF 81-108 borehole at a depth of 344.12 to 346.86 

m. 

Remarks. Specimens compared to Ammodiscus kiowensis are typically 

compressed but retain an irregular planispiral coil of about six 

whorls which is characteristic of the species. The compression 

may be a result of distortion during preservation. Koke and 

Stelck (1984, Pl. 1, figs. 14, 15) and Stelck and Koke (1987, pl. 

2, fig. 18) illustrated several forms which appear identical to 

those examined from the TRF 81-108 borehole, and they referred 

these forms to Ammodiscus kiowensis s.s. Because the specimens 

recovered from the TRF 81-108 core are poorly preserved, they are 

compared to the species only. 
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Ammodiscus sp. 1 

Plate 1, figures 31, 32 

Description. Test free, medium-sized, planispiral, with six to 

eight regularly coiled whorls; whorls distipct when test wetted, 

outer ones increasing slightly in diameter as added, sutures 

between whorls thread-like; wall finely agglutinated, with 

considerable cement, surface smooth; aperture formed by open end 

of tube. 

Illustrated specimens. G.M.U.S. Pf 4602 (Pl. 1, fig. 31): 

diameter 0.25 rom. G.M.U.S. pf 4603 (Pl. 1, fig. 32): diameter 

0.32 rom.

Occurrence. Lower and upper Hasler Formation. Illustrated

specimens G.M.U.S. pf 4602 and G.M.U.S. Pf 4603 from the TRF 81

108 borehole at depths of 516.64 to 519.68 m and 534.92 to 537.97

m respectively.

Remarks. Only five specimens were recovered from the TRF 81-108

borehole, and they are not easily compared in detail to any

established species.

Ammodiscus sp. 2 

Plate 1, figure 33 

Description. Test free, moderately large, composed of a single 

tube, planispiral, with inner portion compressed, obscure, 

composed of about five to seven whorls, apparently coiled 

regularly, and with slight increase in diameter of tube in last 

whorl; wall finely agglutinated, with moderate amount of cement, 

surface roughened; aperture not observed, assumed to be formed by 
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open end of tube.

Illustrated specimen. G.M.U.S. Pf 4604 (Pl. 1, fig. 33):

diameter 0.50 mm.

Occurrence. Upper Hasler Formation. Illus~rated specimen

G.M.U.S. Pf 4604 from the TRF 81-108 borehole at a depth of

391.67 to 394.72 m.

Remarks. Specimens assigned to Ammodiscus sp. 2 bear some

resemblance to those described and illustrated as Ammodiscus

mangusi Tappan by Koke and Stelck (1984, Pl. 1, figs. 20, 21).

The specimens recovered from the TRF 81-108 borehole differ,

however, in having a comparably thinner second chamber of about

six whorls.

Ammodiscus sp. 3 

Plate 1, figures 36, 37 

Description. Test free, small, planispiral, rather irregularly 

coiled, rarely composed of more than four whorls, with inner 

whorls increasing slightly in diameter as added, outer whorl 

dominant, large; sutures indistinct unless test wetted, 

depressed; wall agglutinated, commonly coated with extraneous 

material and bryozoan-like tubules; aperture circular, formed by 

open end of tube. 

Illustrated specimen. G.M.U.S. pf 4605 (Pl. 1, figs. 36, 37): 

diameter 0.17 mm. 

Occurrence. Upper Hasler Formation and Goodrich Formation. 

Illustrated specimen G.M.U.S. pf 4605 from the TRF 81-108 

borehole at a depth of 147.83 to 150.88 m. 
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Remarks. Ammodiscus sp. 3, represented by a few specimens only, 

occurs in several samples from the upper Hasler Formation and two 

samples from the lower Goodrich Formation. 

Specimens commonly are coated with bryoz~an-like tubules, but 

this condition is found also in specimens of other species 

recovered from within same stratigraphic range. 

Genus Glomospirella Plummer, 1945 

Glomospirella(?) sp. 

Plate 2, figures 3, 4 

Description. Test free, small, compressed, consisting of a 

tubular chamber increasing gradually in size, early portion 

coiled in varying planes; later portion becoming distally evolute 

and near planispiral; sutures depressed, distinct; wall finely 

arenaceous, smooth; aperture not observed. 

Illustrated specimen. G.M.U.S. pf 4606 (Pl. 2, figs. 3, 4): 

diameter 0.35 mm. 

Occurrence. Upper Hasler Formation. A single specimen, G.M.U.S. 

Pf 4606, was recovered from the TRF 81-108 borehole at a depth of 

373.38 to 376.43 m.

Remarks. Only one broken specimen was recovered of this

unimportant constituent of the fauna of the TRF 81-108 borehole.

Family RZEHAKINIDAE Cushman, 1933 

Genus Miliammina Heron-Allen and Earland, 1930 

Miliammina awunensis Tappan, 1957 

Plate 2, figures 19-21 
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1957. Miliammina awunensis Tappan, p. 210, pl. 67, figs. 19

21 

1962. Miliammina awunensis Tappan; Tappan, p. 159-160, Pl. 36, 

figs. 20-24 

1987. Miliammina awunensis Tappan; Stelck and Koke, Pl. 2, 

figs. 23, 24 

Types. Hypotype G.M.U.S. pf 4607 (Pl. 2, fig. 19): length 0.67 

mm. Hypotype G.M.U.S. Pf 4608 (Pl. 2, fig. 20): length 0.55 rom.

Hypotype G.M.U.S. pf 4609 (Pl. 2, fig. 21): length 0.55 rom.

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S.

pf 4607 and G.M.U.S. pf 4608 from the TRF 81-108 borehole at a

depth of 519.68 to 522.73 m. Hypotype G.M.U.S. pf 4609 from the

TRF 81-108 borehole at a depth of 537.97 to 541.02 m.

Remarks. Miliammina awunensis was first described by Tappan

(1957) from Albian strata in the Arctic Slope of Alaska.

In northeastern British Columbia, specimens collected in the 

present study may be distinguished from associated species of 

Miliammina by the chambers being of nearly equal width and the 

aperture being commonly borne on a neck, positioned at the end of 

the final chamber. 

Miliammina inflata Eicher, 1960 

Plate 2, figures 28-30 

1960. Miliammina inflata Eicher, p. 70-71, Pl. 5, figs. 13, 14 

1966. Miliammina ischnia Tappan; Eicher, p. 21, pl. 4, figs. 

8a, b (not Pl. 4, figs. 5a, b) 

1967. Miliammina inflata Eicher; Guliov, p. 21, pl. 3, figs. 
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2a-c 

1967. Miliammina cf. inflata Eicher; Guliov, p. 20-21, Pl. 2, 

figs. 6a-c, pl. 3, figs. la, b 

1972. Miliammina inflata Eicher; Sutherland and Stelck, p. 

564, Pl. 2, figs. 1, 2 

1985. Miliammina inflata Eicher; Koke and Stelck, pl. 2, figs. 

4, 5 

1987. Miliammina inflata Eicher; Stelck and Koke, Pl. 2, figs. 

21, 22 

Types. Hypotype G.M.U.S. pf 4610 (Pl. 2, fig. 28): length 0.52 

mm. Hypotype G.M.U.S. pf 4611 (Pl. 2, fig. 29): length 0.37 mm. 

Hypotype G.M.U.S. Pf 4612 (Pl. 2, fig. 30): length 0.37 mm. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

pf 4611 and G.M.U.S. pf 4612 from the TRF 81-108 borehole at a 

depth of 333.76 to 336.80 m. Hypotype G.M.U.S. Pf 4610 from the 

TRF 81-108 borehole at a depth of 344.12 to 346.86 m. 

Remarks. Miliammina inflata, first described by Eicher (1960) 

from the Thermopolis Shale of wyoming, subsequently has been 

recorded from various geographic localities in the western 

Interior Plains of Canada. In northeastern British Columbia, M. 

inflata has been reported by Sutherland and Stelck (1972) from 

the Neogastroplites Zone and by Koke and Stelck (1985) and Stelck 

and Koke (1987) from the Hasler (Shaftesbury) Formation in the 

Peace River region. In the TRF 81-108 borehole, ~. inflata occurs 

throughout the Hasler Formation and in the lower Goodrich 

Formation, although never abundantly. 

M. inflata is distinguished from the associated M. 
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manitobensis Wickenden by its generally smaller size and 

proportionaely wider final chamber. 

Miliammina ischnia Tappan, 1957 

Plate 2, figure 31 

1957. Miliammina ischnia Tappan, p. 211, pl. 67, figs. 25, 26 

1960. Miliammina ischnia Tappan; Eicher, p. 71, Pl. 5, figs. 

11, 12 

1962. Miliammina ischnia Tappan; Tappan, p. 160-161, pl. 37, 

figs. 1-5 

1965. Miliammina ischnia Tappan; Eicher, p. 893, Pl. 103, 

figs. 4, 5 

1972. Miliammina ischnia Tappan; Sutherland and Stelck, p. 

564, Pl. 2, figs. 3, 4, 5 

1975b. Miliammina ischnia Tappan; North and Caldwell, pl. 1, 

figs. 16a, b 

1985. Miliammina sproulei Nauss; Koke and Stelck, pl. 2, 

figs. 2, 3, 7, 8 

1987. Miliammina sproulei Nauss; Stelck and Koke, Pl. 2, figs. 

19, 20 

!YE!. Hypotype G.M.U.S. Pf 4613 (Pl. 2, fig. 31): length 0.35 

mm. 

Occurrence. Hasler and Goodrich formations. Hypotype G.M.U.S. 

pf 4613 from the TRF 81-108 borehole borehole at a depth of 

309.37 to 312.42 m.

Remarks. Miliammina ischnia was first described by Tappan (1957)

from the Albian Grandstand Formation of northern Alaska.
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subsequently it has been reported throughout much of the Western 

Interior of Canada and United states in rocks of Albian to 

Cenomanian age. 

As with many of the species of Milliammina, ~. ischnia has 

been interpreted rather widely. It varies considerably in size 

and ranges in shape from squat and ovate to elongate. Most 

specimens assigned to ~. ischnia, however, are small and 

elongate. 

Miliammina manitobensis Wickenden, 1932 

Plate 2, figures 35-38 

1932. Miliammina manitobensis Wickenden, p. 90, Pl. 1, figs. 

11a-c 

1960. Miliammina manitobensis Wickenden; Eicher, p. 71, Pl. 5, 

figs. 15, 16 

1962. Miliammina manitobensis Wickenden; Tappan, p. 160, Pl. 

36, figs. 12-18 

1965. Miliammina manitobensis Wickenden; Eicher, p. 893, Pl. 

103, figs. 8, 9 

1967. Miliammina cf. manitobensis Wickenden; Guliov, p. 22, 

Pl. 3, figs. 3a, b 

1972. Miliammina sp. cf. ~. sproulei Nauss; Sutherland and 

Stelck, p. 556, Pl. 2, figs. 6-9 

1975b. Miliammina manitobensis Wickenden; North and Caldwell, 

Pl. 1, figs. 12a, b, 14a, b 

1975b. Miliammina manitobensis Wickenden; Stelck, pl. 1, figs. 

31, 32 
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1981. Miliammina manitobensis Wickenden; McNeil and Caldwell, 

p. 143-144, pl. 10, figs. 9-14 

1981. Miliammina manitobensis Wickenden; Sliter, p. 53, Pl. 

12, figs. 8, 12, 16 

1983. Miliamrnina manitobensis Wickenden; Stelck and 

Hedinger, Pl. 1, fig. 15 (not Pl.1, figs. 13, 14) 

1985. Miliamrnina awunensis Tappan; Koke and Stelck, Pl. 1, 

figs. 30, 31 

1985. Miliamrnina manitobensis Wickenden; Koke and Stelck, pl. 

1, figs. 32-35 

Types. Hypotype G.M.U.S. pf 4614 (Pl. 2, fig. 35): length 0.80 

mrn. Hypotype G.M.U.S. Pf 4615 (Pl. 2, fig. 36): length 0.52 mrn. 

Hypotype G.M.U.S. Pf 4616 (Pl. 2, fig. 37): length 0.37 mrn. 

Hypotype G.M.U.S. pf 4617 (Pl. 2, fig. 38): length 0.57 mrn. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

Pf 4614, G.M.U.S. pf 4615, G.M.U.S. pf 4616, and G.M.U.S. Pf 4617 

from the TRF 81-108 borehole at depths of 309.37 to 312.42 m, 

336.80 to 339.85 m, 260.91 to 263.65 m, and 534.92 to 537.97 m 

respectively. 

Remarks. Miliamrnina manitobensis was described originally by 

Wickenden (1932) from the Manitoba Escarpment. It has been 

described subsequently from rocks in the American Western 

Interior (Eicher 1960, 1965, 1967), the Canadian Western Interior 

(Wall, 1967; Stelck, 1975b; North and Caldwell, 1975a, b; McNeil 

and Caldwell, 1981), the Canadian Arctic Islands (Sliter, 1981), 

and the Arctic Slope of Alaska (Tappan, 1962). 

Eicher (1960) pointed out most species of the genus Miliamrnina 
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vary greatly and require wide latitude of interpretation. This 

is borne out in the present study. Specimens assigned to M. 

manitobensis show a great deal of variation. The test shape 

ranges from elongate to oval and slender to, stout; and as noted 

by McNeil and Caldwell (1981), the coiling habit is variable. 

The upper Hasler Formation carries many extremely large specimens 

of M. manitobensis. 

Miliammina sproulei Nauss var. gigantea Mellon and Wall, 1956, 

Plate 2, figure 32 

1956. Miliammina sproulei Nauss var. gigantea Mellon and 

Wall, p. 21-22, Pl. 1, fig. 1 

1963. Miliammina sproulei Nauss var. gigantea Mellon and Wall; 

Crespin, p. 60, Pl. 15, figs. 13-18 

~. Hypotype G.M.U.S. Pf 4618 (Pl. 2, fig. 32): length 0.80 

mm.

Occurrence. Upper Hasler Formation. Hypotype G.M.U.S. Pf 4618

from the TRF 81-108 borehole at a depth of 315.47 to 318.52 m.

Remarks. Miliammina sproulei var. gigantea was originally

described from the McMurray Formation of northeastern Alberta.

It is distinguished from Nauss's original species by its much

larger size and more robust chambers.

Less than ten specimens were recovered from the upper Hasler 

Formation. 
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Miliammina sp. 

Plate 2, figures 33, 34, 39, 40 

Description. Test free, medium-sized, broadly elliptical in 

outline, usually flattened in preservation; chambers arranged in 

quasiquinqueloculine fashion, with about four chambers visible on 

each side; sutures depressed, distinct when test dampened; wall 

agglutinated, fine grained, somewhat rough surfaced, with a 

moderate amount of cement (usually pyritized); aperture not 

observed, assumed to be formed by the open end of tube. 

Illustrated specimens. G.M.U.S. pf 4619 (Pl. 2, figs. 33, 34): 

length 0.47 mm. G.M.U.S. Pf 4620 (Pl. 2, figs. 39, 40): length 

0.52 mm. 

Occurrence. Upper Hasler Formation and Goodrich Formation. 

Illustrated specimens G.M.U.S. pf 4619 and G.M.U.S. pf 4620 

from the TRF 81-108 borehole at a depth of 339.85 to 341.07 m. 

Remarks. Miliammina sp. occurs most commonly in Subdivision IIIb 

of the uppermost Hasler Formation although it does not persist 

throughout the entire subdivision. The lack of well-preserved 

specimens restricts identification, but the species bears a 

resemblance to that illustrated by Koke and Stelck (1987, Pl. 2, 

figs. 25, 26) as Miliammina subelliptica Mellon and Wall, a 

species recovered from the Middle Albian Clearwater Formation. 

Genus Psamminopelta Tappan, 1957

Psamminopelta bowsheri Tappan, 1957

Plate 3, figures 1-4

1957. psamminopelta bowsheri Tappan, p. 11, Pl. 67, figs. 11
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18, 22-24 

1962. Psamrninopelta bowsheri Tappan; Tappan, p. 157, pl. 37, 

figs. 11-22 

1965. Spirolocamrnina bowsheri (Tappan); Eicher, p. 893, pl. 

103, figs. 6, 10 

1967. Psamrninopelta sp. Guliov, p. 23, pl. 3, figs. 4, 5 

1972. psamrninopelta bowsheri Tappan; Sutherland and Stelck, p. 

566-577, pl. 2, figs. 14-17; pl. 3, figs. 1-4 

1975b. psamrninopelta bowsheri Tappan; North and Caldwell, pl. 

1, figs. lOa, b, 11 

1981. Psamrninopelta bowsheri Tappan; McNeil and Caldwell, p. 

144-145, pl. 10, fig. 17 

1981. Psamrninopelta bowsheri Tappan; Sliter, p. 53, Pl. 12, 

figs. 13, 14 

1983. psamrninopelta bowsheri Tappan; Stelck and Hedinger, 

Pl. 1, fig. 16 

1984. Psamrninopelta bowsheri Tappan; Koke and Stelck, Pl. 1, 

figs. 22, 23 

1985. Psamrninopelta bowsheri Tappan; Koke and Stelck, Pl. 2, 

fig. 6 

1987. Psamminopelta bowsheri Tappan; Stelck and Koke, Pl. 2, 

figs. 27, 28 

Types. Hypotype G.M.U.S. Pf 4621 (Pl. 3, fig. 1): length 0.70 

mrn. Hypotype G.M.U.S. pf 4622 (Pl. 3, fig. 2): length 0.37 mrn. 

Hypotype G.M.U.S. pf 4623 (Pl. 3, fig. 3): length 0.47 mrn. 

Hypotype G.M.U.S. Pf 4624 (Pl. 3, fig. 4): length 0.75 mrn. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 
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pf 4621, G.M.U.S. Pf 4622, G.M.U.S. Pf 4623, and G.M.U.S. Pf 4624 

from the TRF 81-108 borehole at depths of 483.11 to 486.15 m, 

495.30 to 498.35 m, 339.85 to 341.07 m, and 379.48 to 382.52 m 

respectively. 

Remarks. Previous records of this species indicate that it has a 

wide geographic range within the northern portion of the Western 

Interior basin, having been found between the Arctic Slope of 

Alaska and northern Colorado, and between the Rocky Mountain 

foothills and the Manitoba Escarpment. Within this region, it 

has been found in rocks of predominantly Albian-Cenomanian age. 

This distinctive foraminifer occurs throughout the Hasler 

Formation and in parts of the lower Goodrich Formation in the TRF 

81-108 borehole. 

Types. Hypotype G.M.U.S. Pf 4625 (Pl. 2, fig. 5): length 1.20 
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rom. Hypotype G.M.U.S. Pf 4626 (Pl. 2, fig. 6): length 0.82 rom.

Hypotype G.M.U.S. Pf 4627 (Pl. 2, fig. 7): length 0.82 rom.

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S.

pf 4625 and G.M.U.S. Pf 4626 from the TRF 81-108 borehole at a

depth of 379.48 to 382.52 m. Hypotype G.M.U.S. Pf 4627 from the

TRF 81-108 borehole at a depth of 327.66 to 330.71 m.

Remarks. The holotype of Reophax deckeri was described from the

Lower Cretaceous Grayson Formation of northern Texas by Tappan .

(1940). 

Specimens collected from the Hasler and Goodrich formations 

generally agree well with Tappan's original description, however 

none exhibit the distinctive elongate neck characteristic of the 

original specimens. The species is distinguished from the 

associated R. troyeri by its larger size. 

Reophax incompta Loeblich and Tappan, 1946 

Plate 2, figure 8 

1946. Reophax incompta Loeblich and Tappan, p. 242, Pl. 35, 

figs. la, b, text-fig. 1 

1954. Reophax incompta Loeblich and Tappan; Frizzell, p. 57, 

pl. 1, figs. lOa, b 

1967. Reophax sp. Guliov, p. 20, Pl. 2, fig. 5 

1981. Reophax incompta Loeblich and Tappan; McNeil and 

Caldwell, p. 138, Pl. 9, figs. 19,20 

~. Hypotype G.M.U.S. Pf 4628 (Pl. 2, fig. 8): length 0.52 mm. 

Occurrence. Lower Hasler Formation and Goodrich Formation. 

Hypotype G.~1.U.S. pf 4628 from the TRF 81-108 borehole at a depth 
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of 477.01 to 480.06 m. 

Remarks. Reophax incompta originally was described from the Weno 

Clay (Albian) of the Washita Group of Texas. It has since been 

recorded from the upper Albian Joli Fou Formation in Saskatchewan 

by Guliov (1967) as Reophax sp. and from the Upper Albian Skull 

Creek Member of the Ashville Formation (Haplophragmoides gigas 

Zone) by McNeil and Caldwell. ~. incompta is characterized by 

its small size and irregular uniserial arrangement of chambers." 

Several specimens of ~. incompta were recovered from the middle 

part of the lower Hasler Formation, but only a single specimen 

from the Goodrich Formation. 

Reophax troyeri Tappan, 1960 

Plate 2, figures 9, 10 

1960. Reophax troyeri Tappan, p. 291, pl. 1, figs. 10-12 

1962. Reophax troyeri Tappan; Tappan, p. 133, pl. 30, figs. 

11-13 

1967. Reophax sp. Guliov, p. 19-20, Pl. 2, fig. 4 

1981. Reophax troyeri Tappan; McNeil and Caldwell, p. 139

140, Pl. 10, figs. 1, 2a, b 

1981. Reophax troyeri Tappan; Sliter, p. 53, pl. 9, figs. 17, 

18 

1985. Reophax troyeri Tappan; Koke and Stelck, pl. 1, figs. 

20-24 

1987. Reophax troyeri Tappan; Stelck and Koke, Pl. 2, figs. 2, 

6, 7 
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Types. Hypotype G.M.U.S. Pf 4629 (Pl. 2, fig. 9): length 0.37 

mm. Hypotype G.M.U.S. Pf 4630 (Pl. 2, fig. 10): length 0.62 rom. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

Pf 4629 and G.M.U.S. pf 4630 from the TRF 81-108 borehole at 

depths of 510.54 to 513.59 m and 513.59 to 516.64 m respectively. 

Remarks. Reophax troyeri was described originally by Tappan 

(1960) from the Topagoruk Formation (Albian) of northern Alaska. 

Since then the species has been described from the Christopher 

Formation (Albian) of the Canadian Arctic Islands by Sliter 

(1981), the Ashville Formation of the Manitoba Escarpment and 

Saskatchewan by McNeil and Caldwell (1981), and the Hasler 

Formation of northeastern British Columbia by Koke and Stelck 

(1985,1987). 

R. troyeri occurs throughout the Hasler Formation and lower 

parts of the Goodrich Formation in the TRF 81-108 borehole. It 

is distinguished from the associated Reophax deckeri by its 

smaller size. 

Reophax vasiformis Chamney sensu Koke and Stelck 1985 

Plate 2, figures 13-18 

1985. Reophax vasiformis Chamney; Koke and Stelck, Pl. 1, 

figs. 36, 37 

1987. Reophax vasiformis vasiformis Chamney; Stelck and Koke, 

pl. 1, figs. 36, 37 

1987. Reophax vasiformis Chamney, var. A Stelck and Koke, Pl. 

1, figs. 38, 39 
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Types. Hypotype G.M.U.S. Pf 4631 (Pl. 2, fig. 13): length 1.25 

rom. Hypotype G.M.U.S. pf 4632 (Pl. 2, fig. 14): length 1.07 rom. 

Hypotype G.M.U.S. Pf 4633 (Pl. 2, fig. 15): length 0.67 mm. 

Hypotype G.M.U.S. Pf 4634 (Pl. 2, fig. 16): length 1.05 rom. 

Hypotype G.M.U.S. Pf 4635 (Pl. 2, fig. 17): length 0.75 rom. 

Hypotype G.M.U.S. pf 4636 (Pl. 2, fig. 18): length 1.05 rom. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

Pf 4631, G.M.U.S. Pf 4632, and G.M.U.S. Pf 4636 from the TRF 81

108 borehole at depths of 537.97 to 541.02 m, 341.07 to 344.12 m, 

and 312.42 to 315.47 m respectively. Hypotypes G.M.U.S. Pf 4633, 

G.M.U.S. Pf 4634, and G.M.U.S. Pf 4635 from the TRF 81-108 

borehole at a depth of 513.59 to 516.64 m. 

Remarks. Reophax vasiformis sensu Koke and Stelck is readily 

distinguished from associated species of Reophax within the TRF 

81-108 core by its large size, few chambers (commonly three) of 

which the final one is generally very large. It occurs throughout 

the Hasler and Goodrich formations but is most common in the 

upper Hasler Formation. 

Fowler (1985) found the range of morphological variation of R. 

vasiformis to fall wthin that of R. deckeri, and so placed 

Chamney's species in synonymy. Her point is duly noted, however 

specimens assigned to ~. vasiformis from the Hasler and 

Shaftesbury formations of northeastern British Columbia by Koke 

and Stelck (1985), Stelck and Koke (1987), and in this study are 

quite distinct from g. deckeri and resemble more closely 

Chamney's paratype GSC 34895 (Pl.l, fig. 13). Adding to the 
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problem, R. sikanniensis Stelck (1975, pl. 1, figs.16, 17) also 

resembles closely the forms recovered from the Hasler and 

Goodrich formations. 

Reophax sp. 1 

Plate 2, figure 23 

Description. Test free, small to medium-sized, uniserial, 

consisting of two or three poorly defined, longer than wide 

chambers; sutures indistinct to obscure in most specimens; wall 

coarsely arenaceous, composed of angular quartz grains supported 

by little cement; aperture terminal, rounded, at end of slight 

neck, commonly broken. 

Illustrated specimen. G.M.U.S. Pf 4637 (Pl. 2, fig. 23): length 

0.55 mm.

Occurrence. Lower Hasler Formation. Illustrated specimen

G.M.U.S. pf 4637 from the TRF 81-108 borehole at a depth of

541.02 to 544.07 m.

Remarks. Reophax sp. 1 is differentiated from the associated

Reophax deckeri Tappan by its poorly defined chambers and shorter

neck; from Reophax sp. 3 by its stouter test, fewer chambers, and

more coarsely arenaceous wall; and from Reophax vasiformis

Chamney by its smaller size.

Reophax sp. 1 is most common in the basal and middle parts of 

the lower Hasler Formation. 
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Reophax sp. 2 

Plate 2, figures 24-27 

Description. Test free, small to medium-sized, elongate, 

uniserial, rectilinear, tapering towards both ends but slightly 

more so towards apex, consisting of about four subcylindrical 

chambers of greater height than width and increasing more rapidly 

in height than width as added; sutures rather obscure in most 

specimens, horizontal, slightly depressed; wall finely 

agglutinated, composed of fine-grained arenaceous detritus in 

moderate amount of cement, surface smooth or slightly granular; 

aperture terminal, rounded, at end of short neck. 

Illustrated specimens. G.M.U.S. pf 4638 (Pl. 2, fig. 24): length 

0.37 mm. G.M.U.S. Pf 4639 (Pl. 2, fig. 25): length 0.60 mm. 

G.M.U.S. Pf 4640 (Pl. 2, fig. 26): length 0.37 mm. G.M.U.S. pf 

4641 (Pl. 2, fig. 27): length 0.75 mm. 

Occurrence. Hasler and Goodrich formations (most common in the 

lower Hasler Formation). Illustrated specimens G.M.U.S. pf 

4638, G.M.U.S. Pf 4639, G.M.U.S. Pf 4640, and G.M.U.S. pf 4641 

from the TRF 81-108 borehole at depths of 470.92 to 473.96 m,

522.73 to 525.78 m, 510.54 to 513.59 m, and 303.28 to 306.32 m 

respectively. 

Remarks. Most of the specimens collected are broken, commonly 

along a suture line. The species is most common in the middle 

part of the lower Hasler Formation. 

Tappan (1962) illustrated a similar form (Pl. 30, fig. 13), 

which she included in Reophax troyeri Tappan. It differs from 

Reophax sp. 2, however, by having more chambers of nearly equal 
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height and width and an ultimate flask-shaped chamber much larger 

than the preceding chambers. McNeil and Caldwell (1981) 

described a form from the westgate Member of the Ashville 

Formation (Late Albian) of Saskatchewan (p., 142, Pl. 10, figs. 3, 

4, 5), which bears some resemblance to Reophax sp. 2. 

Reophax sp. 3 

Plate 2, figures 11, 12 

Description. Test free, small to medium-sized, elongate, 

uniserial, consisting of three to four, rarely five, chambers; 

chambers higher than wide, increasing in size as added; sutures 

indistinct; wall coarsely agglutinated; aperture terminal, on a 

short, stout neck. 

Illustrated specimens. G.M.U.S. Pf 4642 (Pl. 2, fig. 11): length 

0.70 rom. Hypotype G.M.U.S. pf 4643 (Pl. 2, fig. 12): length 0.67 

mm. 

Occurrence. Hasler and Goodrich formations. Illustrated 

specimens G.M.U.S. Pf 4642 and G.M.U.S. Pf 4643 from the TRF 81

108 borehole at depths of 522.73 to 525.78 m and 537.97 to 541.02 

m respectively. 

Remarks. This foraminifer occurs sporadically throughout the 

Hasler and Goodrich formations, never in any great numbers. The 

specimens examined are similar to those illustrated by Stelck and 

Koke (1987, Pl. 2, fig. 1) as Reophax tundraensis Chamney. The 

status of R. tundraensis was questioned by Fowler (1985), 

however, who suggested the specimens described and figured by 

Chamney (1969) fall within the range of variation of R. deckeri 
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Tappan. The present form is readily distinguished from specimens 

assigned to R. deckeri and seem· to resemble more closely ~.

tundraensis sensu Stelck and Koke (1987). 

1940.

1943. Reophax minuta 

1962. Reophax minuta 

fig. 10 

1965. Reophax minuta Tappan; Eicher, p. 892, Pl. 105, fig. 

12 

1975b. Reophax minuta Tappan; Stelck, pl. 1, fig. 24 

1983. Reophax minuta Tappan; Stelck and Hedinger, Pl. 1, 

figs. 17, 18 

1984. Scherochorella minuta (Tappan); Loeblich and Tappan, 

p. 1160 

1985. Reophax minuta Tappan; Koke and Stelck, PI.1, figs. 

25, 26 

~. Hypotype G.M.U.S. pf 4644 (Pl. 2, fig. 22): length 0.22

rom.

Occurrence. Hasler and Goodrich formations. Hypotype G.M.U.S.

pf 4644 from the TRF 81-108 borehole at a depth of 528.83 to

531.88 m.

Remarks. Loeblich and Tappan (1984) established the new genus

Scherochorella that, although closely related to the genus
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Reophax, differs from it by its tiny test, broad, low, gradually 

enlarging chambers, and flush aperture. Reophax minuta Tappan 

was designated as the type. 

Specimens assigned to Scherochorella minuta agree well with 

Loeblich and Tappan's diagnosis, although only a few specimens 

were recovered recovered from each formation. 

Originally described from the Grayson Formation (Late Albian

Cenomanian) of Texas, S. minuta has since been described from as 

far north as the Arctic Slope of Alaska in the Albian Topagoruk 

and Torok formations. In northeastern British Columbia, ~.

minuta has been recorded by Koke and Stelck from the Albian 

Hasler Formation. 

Family HAPLOPHRAGMOIDIDAE Mayne, 1952 

Genus Haplophragmoides Cushman, 1910 

Haplophragmoides collyra Nauss, 1947 

Plate 3, figures 7, 8, 12, 13 

1947. Haplophragmoides collyra Nauss, p. 337-338, pl. 49, 

figs. 2a, b, 5 

1960. Haplophragmoides collyra Nauss; Wall, p. 16-17, Pl. 3, 

figs. 16-19 

1967. Haplophragmoides collyra Nauss; Eicher, p. 180-181, pl. 

17, figs. 7, 9 

1975. Haplophragmoides collyra Nauss; North and Caldwell, pl. 

1, figs. "18a, b; Pl. 6, figs. 14a, b 

1981. Haplaphragmoides collyra Nauss; McNeil and Caldwell, p. 

147, Pl. 10, figs. 20a, b, 21a, b 
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1985. Haplophragmoides collyra Nauss; Koke and Stelck, pl. 2, 

figs. 34-36 

Types. Hypotype G.M.U.S. pf 4645 (Pl. 3, figs. 7, 8): diameter 

0.55 mm. Hypotype G.M.U.S. pf 4646 (Pl. 3, figs. 12, 13): 

diameter 0.47 mm. 

Occurrence. Upper Hasler Formation and lowermost Goodrich 

Formation. Hypotypes G.M.U.S. pf 4645 and G.M.U.S. pf 4646 

from the TRF 81-108 borehole at a depth of 370.33 to 373.38 m. 

Remarks. Nauss (1947) first described Haplophragmoides collyra 

from the Lloydminster Shale (Albian?) of east-central Alberta. 

McNeil and Caldwell (1981) noted that this species is largely 

restricted to rocks of Late Cretaceous age in the western 

Interior Plains region of the United states and Canada. Koke and 

Stelck (1985) recorded H. collyra from the Albian Hasler 

Formation in northeastern British Columbia, thereby definitely 

extending its range into the Early Cretaceous Series. 

~. collyra is largely restricted to the upper Hasler 

Formation, with only a few specimens present in the lowermost 

Goodrich Formation. Most specimens are squashed nearly flat, 

which seems a rather common preservation for this species. 

Haplaphragmoides gigas Cushman ssp. A Koke and Stelck, 1985 

Plate 3, figures 14, 20, 21 

1985. Haplophragmoides gigas Cushman ssp. A Koke and Stelck, 

pl. 2, figs. 9, 22 

1987. Haplaphragmoides gigas Cushman ssp. A Koke and Stelck; 

Stelck and Koke, Pl. 3, figs. 5, 6 
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Haplophragmoides gilberti Eicher, 1965 

Plate 3, figures 9-11, 15-19 

1965. Haplophragmoides gilberti Eicher, p. 894-895, Pl. 103, 

figs. 11, 13, 14 

1967. Haplophragmoides gilberti Eicher; Eicher, p. 181, pl. 
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17, fig. 2 

1984. Haplophragmoides sp. cf. H. gilberti Eicher; Koke and 

Stelck, Pl. 1, figs. 26, 27 (not figs. 24, 25, 28, 29, 

30, 31, 32) 

1987. Haplophragmoides gilberti Eicher; Stelck and Koke, Pl. 

2, fig. 39 (not figs. 35, 36, 37, 38) 

Types. Hypotype G.M.U.S. pf 4648 (Pl. 3, figs. 9, 10, 11): 

diameter 0.27 mm. Hypotype G.M.U.S. pf 4649 (Pl. 3, figs. 15,

16): diameter 0.42 mm. Hypotype G.M.U.S. Pf 4650 (Pl. 3, figs.

17, 18, 19): diameter 0.40 mm.

Occurrence. Hasler and Goodrich formations, but with only a

single specimen recovered from the Goodrich Formation. Hypotype

G.M.U.S. Pf 4648 from the TRF 81-108 borehole at a depth of

525.78 to 528.83 m. Hypotypes G.M.U.S. Pf 4649 and G.M.U.S. Pf

4650 from the TRF 81-108 borehole at a depth of 379.48 to 382.52

m.

Remarks. Eicher (1965) originally described Haplophragmoides

gilberti from the Graneros Shale (Cenomanian) of Colorado.

It is commonly difficult to distinguish between Trochammina(?) 

sp. and ~. gilberti because the trochospiral coil of the former 

is so exceedingly low. Trochammina(?) sp., however, is 

generally more evolute. ~. gilberti is distinguished from 

Haplaphragmoides cf. H. multiplum by its less-evolute, 

planispiral coil and lack of forward-bending "saddles" on its 

sutures. 
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Haplaphragmoides multiplum Stelck and wall, 1956 

Plate 4, figs. 29, 30 

1951. Haplophragmoides sp. E Wickenden, p.43, Pl. IB, fig. 2 

1956. Haplophragmoides multiplum Stelck and Wall, p. 37, 38, 

Pl. 4, figs. 14, 15, 16 

1960. Haplophragmoides multiplum Stelck and Wall; Eicher, p. 

58-59, Pl. 3, fig. 12 

1983. Haplophragmoides multiplum Stelck and Wall; Wall, Pl. 

6, figs. 51, 52 

Types. Hypotype G.M.U.S. Pf 4651 (Pl. 4, fig. 29): diameter 0.17 

mm. G.M.U.S. Pf 4652 (Pl. 4, fig. 30): diameter 0.22 mm. 

Occurrence. Hasler Formation (occurs most commonly in the lower 

part of the Lower Hasler Formation). Hypotypes G.M.U.S. pf 4651 

and G.M.U.S. Pf 4652 from the TRF 81-108 borehole at depths of 

498.35 to 501.40 m and 501.40 to 504.44 m respectively. 

Remarks. Haplophragmoides multiplum is distinguished by its 

small size, evolute planispiral arrangement of chambers, narrow 

periphery, and distinct sutures which have small forward-bending 

saddles particularly noticeable in the ultimate whorl. Some of 

the specimens may have as few as eight chambers in the ultimate 

whorl. 

This species occurs most commonly, but never in any great 

numbers, in the lowermost part of the Hasler Formation. 

H. multiplum was described originally from the "st. John 

shales" of the western Peace River area of northeastern British 

Columbia by Stelck and Wall (1956). Wickenden (1951) reported it 

from the Middle Albian Harmon Member of the Peace River 
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Formation, near Smoky River, as Haplophragmoides sp. E. Wall 

(1983) reported it from the Albian Christopher Formation in the 

eastern part of the Sverdrup basin. In the American portion of 

the western Interior basin, Eicher (1960) recorded ~. multiplum 

from the upper part of the Upper Albian Shell Creek Shale. H. 

multiplum has been used to designate a Middle Albian 

foraminiferal zone at least partly coincident withh the molluscan 

zone of Gastroplites (Caldwell et al., 1978). 

Haplophragmoides postis Stelck and Wall ssp. B Stelck and Koke, 

Plate 3, figures 22-34 

1985. Haplophragmoides sp. cf. ~. postis Stelck and wall; 

Koke and Stelck, pl. 2, figs. 17, 18, 19, 26, 29, 30 

1987. Haplophragmoides linki Nauss; Stelck and Koke, Pl. 2, 

figs. 42, 43 

1987. Haplophragmoides postis Stelck and Wall ssp. B Stelck 

and Koke, Pl. 2, figs. 45, 46; Pl. 3, figs. 4, 9 

1987. Haplophragmoides postis Stelck and Wall ssp. E Stelck 

and Koke, pl. 3, figs. 3, 7 

Types. Hypotype G.M.U.S. Pf 4653 (Pl. 3, figs. 22-24): diameter 

0.37 rom. Hypotype G.M.U.S. Pf 4654 (Pl. 3, figs. 25, 26):

diameter 0.25 rom. Hypotype G.M.U.S. Pf 4655 (Pl. 3, figs. 27

29): diameter 0.37 rom. Hypotype G.M.U.S. pf 4656 (Pl. 3, figs.

30, 31): diameter 0.37 mID. Hypotype G.M.U.S. pf 4657 (Pl. 3,

figs. 32-34): diameter 0.27 rom.

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S.
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Pf 4653 and G.M.U.S. Pf 4657 from the TRF 81-108 borehole at a 

depth of 370.33 to 373.38 m. Hypotypes G.M.U.S. Pf 4654 and 

G.M.U.S. Pf 4655 from the TRF 81-108 borehole at a depth of 

501.40 to 504.44 m. Hypotype G.M.U.S. pf 4656 from the TRF 81

108 borehole at a depth of 196.60 to 199.64 m. 

Remarks. Haplophragmoides postis ssp. B is distributed 

throughout the Hasler Formation and parts of the Goodrich 

Formation in the TRF 81-108 borehole. To date ~. postis ssp. B 

of Koke and Stelck has been recognized only from the Hasler 

Formation of northeastern British Columbia. It is distinguished 

from the associated ~. postis ssp. D by its more involute 

planispiral coil and, generally, smaller size. It differs from 

~. cf. ~. multiplum and~. multiplum by its larger more robust 

test and fewer chambers. ~ postis ssp. B shares the 

characteristic sutural 'saddles' of ~. postis ssp. D, H. cf. H. 

multiplum, and ~. multiplum which in all forms show varying 

degrees of development. 

Haplophragmoides postis Stelck and wall ssp. D Stelck and Koke, 

Plate 4, figures 1-3, 7-14 

1985. Haplophragmoides sp. cf. H. postis Stelck and wall; Koke 

and Stelck, pl. 2, figs. 15, 16, 20, 21, 27, 28 

1987. Haplophragmoides postis Stelck and Wall ssp. D Stelck 

and Koke, Pl. 2, figs. 29-34 

1987. Haplophragmoides gilberti Eicher; Stelck and Koke, Pl. 

2, fig. 39 
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Types. Hypotype G.M.U.S. Pf 4658 (Pl. 4, figs. 1-3) : diameter 

0.45 mm. Hypotype G.M.U.S. Pf 4659 (Pl. 4, figs. 7 , 8) : diameter 

0.37 mm. Hypotype G.M.U.S. pf 4660 (Pl. 4, . fig. 9 ) : diameter 

0.30 mm. Hypotype G.M.U.S. Pf 4661 (Pl. 4, figs. 10, 11) : 

diameter 0.50 mm. Hypotype G.M.U.S. pf 4662 (Pl. 4, figs. 12,

13): diameter 0.37 mm. Hypotype G.M.U.S. Pf 4663 (Pl. 4, fig.

14): diameter 0.37 mm.

Occurrence. Uppermost part of the lower Hasler Formation, upper

Hasler Formation, and parts of the Goodrich Formation. Hypotypes

G.M.U.S. pf 4658 and G.M.U.S. pf 4663 from the TRF 81-108 

borehole at a depth of 388.62 to 391.67 m. Hypotypes G.M.U.S. pf 

4661 and G.M.U.S. pf 4662 from the TRF 81-108 borehole at a depth 

of 341.07 to 344.12 m. Hypotypes G.M.U.S. pf 4659 and G.M.U.S. 

Pf 4660 from the TRF 81-108 borehole at depths of 196.60 to 

199.64 m and 391.67 to 394.72 m respectively. 

Remarks. Haplophragmoides postis ssp. D is distinguished from 

the associated Haplophragmoides postis ssp. B by its more evolute 

coiling and, generally, more numerous chambers, and from 

Haplophragmoides cf. ~. multiplum and ~. multiplum by its larger 

size (typically by two to three times) and well-developed, 

robust, and distinct chambers. In the TRF 81-108 borehole and 

within the Peace River region, H. postis ssp. D is useful 

stratigraphically, occurring most commonly in the upper Hasler 

Formation. 
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Haplophragmoides topagorukensis Tappan, 1957 

Plate 4, figures 19-24 

1957. Haplophragmoides topagorukensis Tappan, p. 203, Pl. 65, 

figs. 15, 16, 18-22, 24, 25 (not figs. 17, 23) 

1962. Haplophragmoides topagorukensis Tappan; Tappan, p. 135, 

pl. 31, figs. 1-5, 6, 9-13, 15 (not figs. 6, 8, 14) 

1967. Haplophragmoides topagorukensis Tappan; Eicher, p. 

181, PI.17, figs. 10, 13 

1978. Haplophragmoides topagorukensis Tappan; Chamney, p. 11, 

Pl. 3, figs. 1-3 

1981. Haplophragmoides topagorukensis Tappan; Sliter, p. 54, 

pl. 10, figs. 6-12 

1987. Haplophragmoides postis goodrichi Sutherland and Stelck; 

Stelck and Koke, Pl. 3, figs. 1, 2 

Types. Hypotype G.M.U.S. pf 4664 (Pl. 4, figs. 19, 20): diameter 

0.37 rom. Hypotype G.M.U.S. Pf 4665 (Pl. 4, figs. 21, 22): 

diameter 0.42 rom. Hypotype G.M.U.S. pf 4666 (Pl. 4, figs. 23, 

24): diameter 0.62 rom. 

Occurrence. Upper Hasler Formation and parts of the Goodrich 

Formation. Hypotypes G.M.U.S. Pf 4664 from the TRF 81-108 

borehole at a depth of 71.63 to 74.07 m. Hypotypes G.M.U.S. Pf 

4665 and G.M.U.S. Pf 4666 from the TRF 81-108 borehole at a depth 

of 312.42 to 315.47 m. 

Remarks. Tappan (1957) originally described Haplophragmoides 

topagorukensis from the Albian Grandstand and Topagoruk 

formations of the Arctic Slope of Alaska. The holotype is 

remarkably similar in general morphology to H. rota Nauss (1947, 
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pl. 49, figs. la, b) but differs in wall structure, ~. rota 

having neatly joined grains in a small amount of cement and H. 

topagorukensis being more smoothly finished. 

~. topagorukensis is characterized by its involute coiling 

habit, thin sutures, and, generally, rounded periphery. 

Haplophragmoides cf. H. bonanzaense Stelck and Wall, 1954 

Plate 3, figures 5, 6 

Illustrated specimen. G.M.U.S. pf 4667 (Pl. 3, figs. 5, 6): 

diameter 0.32 rom. 

Occurrence. Upper Hasler Formation, the species being most 

common in the middle and upper parts of subdivision IlIa. 

Illustrated specimen G.M.U.S. pf 4667 from the TRF 81-108 

borehole at a depth of 379.48 to 382.52 m. 

Remarks. Stelck and Wall (1954) originally described 

Haplophragmoides· bonanzaense from the middle part of the Kaskapau 

Formation (Cenomanian) near the Spirit River in north-central 

Alberta. Geographically~. bonanzaense seems to occur only in 

the northerly portion of the Western Interior basin, having been 

recorded from Saskatchewan, Alberta, northeastern British 

Columbia, and the Arctic Slope of Alaska. 

Compared to the holotype, H. cf. H. bonanzaense is generally 

more robust and its chambers are slightly more inflated. 

H. cf. H. bonanzaense occurs rarely in a very short interval 

in Subdivision IlIa and in the overlying Subdivision IIIb of the 

TRF 81-108 borehole. 
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Haplophragmoides cf. H. kirki Wickenden, 1932 

Plate 4, figures 15-18, 25-28 

Illustrated specimens. G.M.U.S. Pf 4668 (Pl. 4, figs. 15, 16 ) : 

diameter 0.17 rom. G.M.U.S. pf 4669 (Pl. 4, figs. 17, 18) : 

diameter 0.37 rom. G.M.U.S. Pf 4670 (Pl. 4, figs. 25, 26) : 

diameter 0.25 rom. G.M.U.S. pf 4671 (Pl. 4, figs. 27, 28) : 

diameter 0.25 rom. 

Occurrence. Hasler Formation. Illustrated specimens G.M.U.S. pf 

4668 and G.M.U.S. Pf 4669 from the TRF 81-108 borehole at a depth, 

of 501.40 to 504.44 m. G.M.U.S. pf 4670 and G.M.U.S. Pf 4671 

from the TRF 81-108 borehole at a depth of 504.44 to 507.49 m. 

Remarks. Specimens compared to Haplophragmoides kirki Wickenden 

are typically less roubust, have less-inflated chambers, and may 

have as many as six chambers in the ultimate whorl. 

Haplophragmoides cf. ~. kirki occurs sporadically throughout the 

Hasler Formation, but never more than a few specimens are present 

in a single sample. 

H. kirki s.s. is known throughout much of the northern part of 

the Western Interior basin, but its occurence is restricted to 

the Upper Cretaceous Series. 

Koke and Stelck (1984, PI.1, figs. 16-19) illustrated a 

similar form as H. cushmani Loeblich and Tappan from the basal 

part of the Hasler (Shaftesbury) Formation along Peace River. 

Haplophragmoides cf. H. multiplum Stelck and Wall, 1956

Plate 4, figures 4-6

Illustrated specimen. Figured specimen misplaced. G.M.U.S. Pf
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4672 (unfigured): diameter 0.17 mm. 

Occurrence. Hasler Formation. G.M.U.S. pf 4672 from TRF 81-108 

borehole at a depth of 507.50 to 510.54 m. 

Remarks. Haplophragmoides cf. ~. multiplum occurs quite commonly 

in the lowermost Hasler Formation and only rarely and 

sporadically in the upper Hasler Formation. 

Stelck and Wall (1956) described the original ~. multiplum 

from the "st. John shales" in the western Peace River region, 

northeastern British Columbia. The specimens from the Hasler 

Formation are coiled in an evolute planispire, have straight or 

slightly sigmoidal sutures with distinctive forward-bending" 

"saddles", and have fewer chambers (about eight to ten) than the 

holotype. Moreover, the umbilicus is generally covered by 

extraneous material or cement which obscures the inner whorls. 

Haplophragmoides sp. 1 

Plate 4, figures 31, 32 

Description. Test medium to large, planispiral, strongly 

involute, with sub-rounded extremely lobate periphery; chambers 

well defined, increasing quite rapidly in size distally, 

inflated, six to eight in the final whorl; sutures straight, much 

depressed; wall agglutinated, composed of medium-sized grains in 

moderate amount of cement; aperture not observed, assumed to be 

at base of final chamber. 

Illustrated specimen. G.M.U.S. Pf 4673 (Pl. 4, figs. 31, 32): 

diameter 0.67 mm. 

Occurrence. Upper Hasler Formation and most common in the 
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Subdivision IlIa. Illustrated specimen G.M.U.S. Pf 4673 from the 

TRF 81-108 borehole at a depth of 379.48 to 382.52 m. 

Remarks. Haplophragmoides sp. 1 occurs rarely but throughout 

subdivision IlIa. Specimens assigned to H. sp. 1 may differ 

markedly in appearance, partly as a result of distortion and 

flattening of the test during preservation. This species bears 

some resemblance to Haplophragmoides sp. D of Stelck and wall 

(1956, p. 41, 42, Pl. 5, fig. 2) from the Joli Fou Formation in 

north-central Alberta but has more inflated chambers and a more 

lobulate periphery. ~. sp. 1 also resembles ~. collyra but 

generally has fewer chambers in the ultimate whorl. 

HaElophragmoides sp. 2 

Plate 4, figures 35-37 

DescriEtion. Test free, small to medium-sized, planispiral, 

involute; periphery angular; chambers indistinct, about seven in 

ultimate whorl, triangular in outline; sutures indistinct; wall 

arenaceous, with moderately large, clear, angular quartz grains 

in small to moderate amount of cement and commonly with small, 

black, mica flakes adhering to outer surface; aperture not 

observed. 

Illustrated sEecimens. G.M.U.S. Pf 4674 (Pl. 4, fig. 35, 36): 

diameter 0.40 rom. G.M.U.S. Pf 4675 (PI.4, fig. 37): diameter 

0.37 rom.

Occurrence. Upper Hasler Formation. Illustrated specimens

G.M.U.S. Pf 4674 and G.M.U.S. pf 4675 from the TRF 81-108

borehole at a depth of 373.38 to 376.43 m.
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Remarks. Although commonly flattened during preservation, 

Haplophragmoides sp. 2 is easily recognized by its distinctive 

wall structure. The species bears some resemblance to 

Haplophragmoides excavata Cushman and Waters but lacks the 

distinctive ridge-like sutures of that species. Mellon and Wall 

(1956) described a similar species, Haplophragmoides sp., from 

the uppermost part of the McMurray Formation (Middle Albian) of 

northeastern Alberta. 

Genus Trochamminoides Cushman, 1910 

Trochamminoides apricarius Eicher, 1965 

Plate 4, figures 33, 34, 40 

1965. Trochamminoides apricarius Eicher, p. 894, Pl. 103, 

figs. 7, 12 

1966. Trochamminoides apricarius Eicher; Eicher, p. 22, pl. 

4, figs. 10a-c 

1967. Trochamminoides apricarius Eicher; Eicher, p. 181, Pl. 

17, fig. 14 

1972. Trochamminoides apricarius Eicher; Sutherland and 

Stelck, p. 567, Pl. 3, figs. 5-7 

1985. Trochamminoides apricarius Eicher; Koke and Stelck, Pl. 

2, figs. 23-25 

1987. Trochamminoides apricarius Eicher; Stelck and Koke, Pl. 

3, fig. 14 

!yp!. Hypotype G.M.U.S. Pf 4676 (Pl. 4, figs. 33, 34, 40): 

diameter 0.25 mm.

Occurrence. Upper Hasler Formation and lower Goodrich Formation.
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Hypotype G.M.U.S. pf 4676 from the TRF 81-108 borehole at a depth 

of 288.04 to 291.08 m. 

Remarks. Specimens assigned to Trochamminoides apricarius agree 

well with the description of the holotype but have been flattened 

during preservation. 

Eicher (1965) noted the limited stratigraphic range and, 

therefore, the stratigraphic utility of this species in the 

Graneros Shale (Cenomanian) and its equivalents in the Western 

Interior of the United states. In the Canadian portion of the 

Western Interior basin, !. apricarius has been reported only from 

Late Albian beds on the western margin, more specifically from 

passage beds between the easternmost Goodrich Sand and equivalent 

shales of the Shaftesbury Formation (Sutherland and Stelck, 1972) 

and from the Hasler Formation (Koke and Stelck, 1985; Stelck and 

Koke, 1987) in the Peace River and Pine River valleys of 

northeatern British Columbia. 

Family LITUOTUBIDAE Loeblich and Tappan, 1984 

Genus Lituotuba Rhumbler, 1895 

Lituotuba(?) sp. 

Plate 2, figures 1, 2 

Description. Test free, consisting of an undivided tubular 

chamber, consistent or nearly so in diameter, coiled in varying 

planes; wall composed of medium-sized grains in a moderate amount 

of cement, smoothly finished; aperture not observed. 

Illustrated specimen. G.M.U.S. Pf 4677 (Pl. 2, figs. 1, 2): 

length 0.45 mm. 



72

Occurrence. A single specimen was recovered from the upper

Hasler Formation at a depth of 344.12 to 346.86 m.

Remarks. It is possible the specimen may not be a foraminifer,

as it seems to lack an aperture.

Family LITUOLIDAE de Blainville, 1827 

Genus Ammobaculites Cushman, 1910 

Ammobaculites bergquisti Cushman and Applin, 1946 

Plate 5, figures 1-3 

1946. Ammobaculites bergguisti Cushman and Applin, p. 73, pl. 

13, figs. 4, 5 

1946. Ammobaculites comprimatus Cushman and Applin, p. 73, Pl. 

13, fig. 3 

1947. Ammobaculites gratus Cushman and Applin, p. 54, pl. 13, 

fig. 4a, b 

1954. Ammobaculites bergguisti Cushman and Apllin; Frizzell, 

p. 62, Pl. 2, fig. 12 

1954. Ammobaculites comprimatus Cushman and Applin; Frizzell, 

p. 62, Pl. 2, fig. 15 

1954. Ammobaculites gratus Cushman and Applin; Frizz~ll, p. 

62, Pl. 2, fig. 21 

1965. Ammobaculites bergquisti Cushman and Applin; Eicher, p. 

895, Pl. 104, fig. 12 

Types. Hypotype G.M.U.S. pf 4678 (Pl. 5, fig. 1): length 0.62 

rom. Hypotype G.M.U.S. Pf 4679 (Pl. 5, figs. 2, 3): len$th 0.60 

rom. 

Occurrence. Goodrich Formation. Hypotype G.M.U.S. Pf 4 88 and 
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G.M.U.S. Pf 4689 from the TRF 81-108 borehole at a dept~ of 
I 

I 

86.25'· to 89.61 m. 

Remarks. Ammobaculites bergguisti was described origin~lly from 

the Cenomanian Woodbine Formation of Texas ~y Cushman atid Applin 

(1946). Eicher (1965) reported this species from the cqnomanian 

Graneros Shale of the mid-western United States. 
i 

~. bergguisti occurs sparingly in the Goodrich Formation only 

of the TRF 81-108 borehole. 

Ammobaculites fragmentarius Cushman, 1927 

Plate 5, figures 4-7, 15 

1927. Ammobaculites fragmentarius CUshman, p. 130, Pl. 1, fig. 

8 

1927. Ammobaculites coprolithiforme Schwager; Cushman~ p. 130, 

1956. 

Pl. 1, fig. 7 

Ammobaculites fragmentarius CUshman; Stelck, W~ll,

Bahan, and Martin, p. 21-22, pl. 5, figs. 18, 19 

1956. Ammobaculites fragmentarius variety, Stelck, Wall, B
I 

and Martin, p. 22, Pl. 5, fig. 19 

ahan, 

1958. Ammobaculites altilis Skolnick, p. 280, Pl. 36~ figs. 

1a-e 

1958. Ammobaculites euides Loeblich and Tappan; Skol*ick, p. 

280-281, Pl. 37, figs. 5a-c 

1958. Ammobaculites imbricatus Skolnick, p. 281, pl. 36, figs. 

4a-d 

1958. Ammobaculites impolitus Skolnick, p. 281, Pl. ~6, figs. 

2a-d 
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1981. 
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1983. 
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I 

Ammobaculites torosus Loeblich and Tappan; Skoln~ck, p. 
I

282, Pl. 37, figs. 1a-d 

Ammobaculites fragmentarius CUshman; Eicher, p. 61-62, 
i 

Pl. 4, fig. 11 

Ammobaculites fragmentarius Cushman; Tappan, p. ~36

138, pl. 32, figs. 10, 11 

Ammobaculites fragmentarius CUshman; Crespin, p. 39, Pl. 

7, fig. 15 

Ammobaculites fragmentarius Cushman variety; Gul~ov, p. 
I 

27-28, Pl. 5, figs. la, b 

Ammobaculites 

figs. 7-9 

Ammobaculites 

figs. 21-23, 

Ammobaculites 

Pl. 2, figs. 

Ammobaculites 

3, Figs. 9a, 

Ammobaculites 

Caldwell, p. 

fragmentarius CUshman; Wall, p. 55, Pl. 4, 

fragmentarius CUshman; 

25-27; Pl. 3, figs. 1, 2, 

fragmentarius 

2-5 

fragmentarius 

b, 10 

fragmentarius 

158-159, pl. 12, 

CUshman; 

Cushman; 

Cushman; 

figs. 6, 

Stelck, pl. 2, 

15 

North and Crldwell, 

Chamney, p. 14, Pl. 

McNeil and 

7 

Ammobaculites fragmentarius 

22, figs. 1-5 

Ammobaculites fragmentarius 

Hedinger, Pl. 1, fig. 33 

Ammobaculites fragmentarius 

Hedinger, pl. 1, figs. 34, 

Ammobaculites fragmentarius 

Cushman;

Cushman

Cushman

36 

Cushman 

Sliter, p. 54 , Pl.
1 

var. 

var. 

var. 

A stelclk and 

B stelclk and 

C Stelck and 
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Hedinger, pl. 1, figs. 38-40 

1984. Ammobaculites fragmentarius Cushman; Koke and s~elck,

Pl. 1, fig. 42 

1985. Ammobaculites fragmentarius Cushman; Koke and s~elCk,

Pl. 3, figs. 3, 6, 12 

1985. Ammobaculites tyrrelli tyrrelli Nauss; Koke and Istelck, 
I 

Pl. 3, figs. 4, 5, 13 (not figs. 1, 2) I 

I 

I 

I 

1987. Ammobaculites fragmentarius Cushman; Stelck and iKoke, 

1987. 

IHypotype G.M.U.S. pf 4682 (Pl. 5, fig. 6 ) : length 0.87 llU1l. 
I 

Hypotype G.M.U.S. Pf 4683 (Pl. 5, fig. 7 ) : length 0.75 mrq. 

Hypotype G.M.U.S. Pf 4684 (Pl. 5, fig. 15) : length 1.05 ntm· 
Occurrence. Hasler and Goodrich formations. Hypotypes q.M.U.S. 

I 

Pf 4682 and G.M.U.S. pf 4684 from the TRF 81-108 borehol~ at a 

depth of 361.19 to 364.24 m. Hypotypes G.M.U.S. pf 4680,! 
i 

G.M.U.S. pf 4681, and G.M.U.S. pf 4683 from the TRF 81-1Q8 

borehole at depths of 358.14 to 361.19 m, 391.67 to 394.~2 m, 

458.72 to 461.77 m respectively. 

Remarks. Ammobaculites fragmentarius is quite common in IAlbian 

rocks of the Western Interior basin. Previous records oi this 
I

species (see synonymy) indicate it has a wide geographic Irange, 
I 

having been found from the Arctic Slope of Alaska to Wyo~ing, and 
I 

I 

from the Rocky Mountain foothills to the Manitoba Escarp~ent.
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I 

The species varies widely and thus is interpreted broablY. A 
i 

larger, more robust variety (~. fragmentarius var.) distipguishes 
I 

the upper Hasler Formation, however, by its common occurr~nce.

Ammobaculites obliquus Loeblich and Tappan, 1949 

Plate 5, figures 8, 9 

1949a. Ammobaculites obliguus Loeblich and Tappan, p. 2150, pl. 
I 

I 

I46, figs. 4-5 
, 

I 

1949b. Ammobaculites obliguus Loeblich and Tappan, p. 910 
'I 

1950. Ammobaculites obliquus Loeblich and Tappan; Loe~lich and 

Tappan, p. 7, Pl. 1, figs. 14-17 I 

1954. Ammobaculites obliquus Loeblich and Tappan; Fri~zell, p. 

62, Pl. 2, fig. 29
! 

II 

1955. Ammobaculites obliquus Loeblich and Tappan; Ste~ck and 
I 

Wall, p. 32, Pl. 1, figs. 7, 8; pl. 3, figs. 18,119 
I 

1958. Ammobaculites obliguus Loeblich and Tappan; Sko~nick,
I 

pl. 36, figs. 4a-d 
I 

1960. Ammobaculites obliquus Loeblich and Tappan; Eic~er, p. 

62, Pl. 4, figs. 4, 5 
I 

~. Hypotype G.M.U.S. pf 4685 (Pl. 5, figs. 8, 9): leJgth 0.82 

rom. 

Occurrence. Goodrich Formation. Hypotype G.M.U.S. Pf 4685 

from the TRF 81-108 borehole at a depth of 86.25 to 89.61 m. 

Remarks. This species was described originally from the Late 

Albian Kiowa Shale of Kansas. In western Canada, it has been 

recorded from the Cenomanian Dunveganoceras Zone in the lower 

part of the Kaskapau Formation of the Peace River district. 
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~. obliquus is extremely rare (only two specimens were 

recovered) and is confined to the upper part of the Goodrich 

Formation. The paucity of specimens makes it difficult to be 

entirely confident of the specific assignment. The two specimens 

recovered could be more numerous-chambered forms of Ammobaculites 

bergguisti Cushman and Applin, but as there is a total lack of 

intermediates between these forms and typical A. berguisti, this 

seems unlikely. 

Ammobaculites pacalis Stelck and Wall ssp. pattersoni Sutherland 

and Stelck, 1972 

Plate 5, figure 10 

1972. Ammobaculites pacalis Stelck and Wall ssp. pattersoni 

Sutherland and Stelck, p. 571, Pl. 4, figs. 4, 5, 10 

1975b. Ammobaculites pacalis pattersoni Sutherland and Stelck; 

Stelck, Pl. 3, figs. 3, 4 

1983. Ammobaculites pacalis pattersoni Sutherland and Stelck; 

Stelck and Hedinger, Pl. 2, fig. 13 

~. Hypotype G.M.U.S. Pf 4686 (Pl. 5, fig. 10): length 0.82 

rom. 

Occurrence. Upper Goodrich Formation. Hypotype G.M.U.S. Pf 4686 

from the TRF 81-108 borehole at a depth of 86.25 to 89.61 m. 

Remarks. The holotype of Ammobaculites pacalis pattersoni was 

described from the Neogastroplites Zone near Moberly Lake in 

northeastern British Columbia, and subsequent records of the 

subspecies -- that by Stelck (1975b) from the upper Buckinghorse 

Formation and Sikanni Formation and that by Stelck and Hedinger 
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(1983) from the lower part of the Sully Formation -- are 

restricted to the same region. 

Only a few specimens of ~. pacalis pattersoni were recovered 

from the upper part of the Goodrich Formation in the cored 

section. 

Ammobaculites tyrrelli Nuass, 1947 

Plate 5, figures 16-21 

1927. Ammobaculites coprolithiforme Schwager; Cushman, p. 130, 

Pl. 1, figs. 6, 7 

1932. Ammobaculites coprolithiforme Schwager; Wickenden, p. 

204-205, pl. 29, fig.2 

1947. Ammobaculites tyrrelli Nauss, p. 333, Pl. 48, fig. 2 

1956. Ammobaculites tyrrelli Nauss var. jolifouensis Stelck 

and Wall, p. 23-24, Pl. 5, fig. 20 

1960. Ammobaculites tyrrelli Nauss; Eicher, p. 64, pl. 4, fig. 

1 

1967. Ammobaculites tyrrelli Nauss; Guliov, p. 28-29, Pl. 5, 

figs. 3a, b 

1975b. Ammobaculites tyrrelli Nauss; North and Caldwell, Pl. 2, 

figs. 8, 9 

1981. Ammobaculites tyrrelli Nauss; McNeil and Caldwell, p. 

159-160, pl. 12, figs. 9, 10 

1984. Ammobaculites tyrrelli Nauss; Koke and Stelck, Pl. 1, 

figs. 38, 39, 45, 46 

1985. Ammobaculites tyrrelli Nauss; Koke and Stelck, pl. 3, 

figs. 1, 2 (not figs. 4, 5, 13) 
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1985. Ammobaculites tyrrelli Nauss var. jolifouensis Stelck 

and Wall; Koke and Stelck, pl. 3, fig. 7 

1987. Ammobaculites tyrrelli tyrrelli Nauss; Stelck and Koke, 

pl. 3, figs. 16, 17 

1987. Ammobaculites tyrrelli Nauss var. jolifouensis Stelck 

and wall; Stelck and Koke, Pl. 3, figs. 35, 36 

Types. Hypotype G.M.U.S. pf 4687 (Pl. 5, fig. 16): length 0.62 

rom. Hypotype G.M.U.S. Pf 4688 (Pl. 5, fig. 17): length 0.80 rom. 

Hypotype G.M.U.S. Pf 4689 (Pl. 5, fig. 18) : length 0.92 rom. 

Hypotype G.M.U.S. Pf 4690 (Pl. 5, fig. 19): length 0.65 rom. 

Hypotype G.M.U.S. pf 4691 (Pl. 5, fig. 20) : length 0.50 rom. 

Hypotype G.M.U.S. Pf 4692 (Pl. 5, fig. 21) : length 0.45 rom. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

Pf 4687 and G.M.U.S. pf 4688 from the TRF 81-108 borehole at a 

depth of 358.42 to 361.19 m. Hypotypes G.M.U.S. Pf 4689 and 

G.M.U.S. Pf 4690 from the TRF 81-108 borehole at a depth of 

312.42 to 315.47 m. Hypotypes G.M.U.S. pf 4691 and G.M.U.S. pf 

4692 from the TRF 81-108 borehole at a depth of 507.49 to 510.54 

m and 525.78 to 528.83 m respectively. 

Remarks. Arnmobaculites tyrrelli was first described by Nauss 

(1947) from the Lloydminster Shale in Alberta, although Wickenden 

previously had recorded the species from the Alberta Shale as A. 

coprolithiforme Schwager. Koke and Stelck (1984, 1985) and 

Stelck and Koke (1987) recorded ~. tyrrelli from the Hasler 

Formation in northeastern British Columbia. 

~. tyrrelli is distinguished by its small to medium-sized, 

slender test with subparallel sides; its straight (or nearly 
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straight) sutures, and its finely arenaceous wall. The number of 

chambers comprising the uniserial portion may be quite variable, 

ranging from as few as three to as many as seven. 

Amrnobaculites wallalensis Crespin, 1963 

Plate 5, figures 22, 23 

1963. Amrnobaculites wallalensis Crespin" p. 45, pl. 11, 

figs. 1-5 

Types. G.M.U.S. Pf 4693 (Pl. 5, fig. 22): length 1.15 mm. 

G.M.U.S. Pf 4694 (Pl. 5, fig. 23): length 1.25 mm.

Occurrence. Hasler Formation. Hypotypes G.M.U.S. Pf 4693 and

G.M.U.S. pf 4694 from the TRF 81-108 borehole at a depth of

358.14 to 361.19 m.

Remarks. Amrnobaculites wallalensis is easily distinguished from

~. fragmentarius Cushman by its elongate, slender, slightly

tapering to nearly parallel-sided test with eight to ten

uniserially arranged chambers which increase very gradually in

size as added. The surface texture commonly varies from coarse

grained and roughly finished to fine grained and smoothly

finished.

The species occurs commonly throughout much of the upper 

Hasler Formation and only rarely in the lower Hasler Formation. 

~. wallalensis was described first by Crespin from Lower 

Cretaceous rocks of the Canning basin of western Australia. Its 

occurrence in such a geographically distant basin as the western 

Interior basin is open to speculation. The Canadian species 

could be an hormeomorph of the Australian species, as yet 
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undiscrimminated, or a product of some of parallel evolution in 

isolated but similar evolutionary stocks. 

Ammobaculites wenonahae Tappan, 1960 

Plate 5, figures 11-14 

1960. Ammobaculites wenonahae Tappan, p. 291, Pl. 1, figs. 3-6 

1951a. Ammobaculites tyrrelli Nauss; Tappan, p. 3, Pl. 1, figs. 

13-14 

1951b. Ammobaculites tyrrelli Nauss; Tappan, fig. 21, (Sheet 3) 

1962. Ammobaculites wenonahae Tappan; Tappan, p. 138-139, Pl. 

32, figs. 1-7 

1976. Ammobaculites wenonahae Tappan; Souaya, p. 269, Pl. 2, 

fig. 4 

1984. Ammobaculites wenonahae Tappan; Koke and Stelck, pl. 1, 

figs. 33-35 

Types. Hypotype G.M.U.S. Pf 4695 (Pl. 5, fig. 11): length 0.82 

mm. Hypotype G.M.U.S. pf 4696 (Pl. 5, fig. 12): length 0.80 mm. 

Hypotype G.M.U.S. pf 4697 (Pl. 5, fig. 13): .52 mm. Hypotype 

G.M.U.S. pf 4698 (Pl. 5, fig. 14): length 0.45 mm.

Occurrence. Upper part of the lower Hasler Formation. Hypotypes

G.M.U.S. pf 4695 and G.M.U.S. Pf 4696 from the TRF 81-108

borehole at a depth of 425.20 to 428.24 m. Hypotypes G.M.U.S. Pf

4697 and G.M.U.S. pf 4698 from the TRF 81-108 borehole at a depth

of 428.24 to 431.29 m.

Remarks. Ammobaculites wenonahae was first described by Tappan

(1960) from the Alaskan Arctic Slope. Subsequently, it was
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recognized in the northwestern portion of the southern Interior 

Plains by Caldwell et al. (1978, p. 510-511), where it was used 

to mark the youngest subzone of the Gaudryina nanushukensis Zone, 

the youngest Middle Albian zonal division. Koke and stelck 

(1984) reported A. wenonahae from the basal Hasler Formation in 

the Peace River district of northeastern British Columbia. Its 

presence marks the subzone to which it has given its name. 

A. wenonahae is distinguished from the associated A. 

fragmentarius and ~. cf. ~. humei Nauss by its more closely 

appressed and broader chambers comprising both the coiled and 

uniserial portions of the test. 

Ammobaculites cf. ~. humei Nauss, 1947 

Plate 5, figure 24 

Illustrated specimen. G.M.U.S. Pf 4699 (Pl. 5, fig. 24): length 

0.60 mm. 

Occurrence. Hasler Formation. Illustrated specimen G.M.U.S. pf 

4700 from the TRF 81-108 borehole at a depth of 391.67 to 394.72 

m. 

Remarks. Nauss (1947) described Ammobaculites humei originally 

from the LloYQminster Shale of Alberta. Compared to the 

holotype, the specimens from the Hasler Formation differ by 

having a less robust test with somewhat more smoothly finished 

surface. Many of the specimens compared to A. humei are 

flattened. 
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Ammobaculites sp. 1 

Plate 5, figures 25-27 

Description. Test free, small, proximal portion planspiral 

distal portion uniserial, slightly compressed; planispiral coil 

obscure, close coiled, consisting of about four poorly defined 

chambers nearly equal in width to uniserial portion of the test; 

uniserial portion subparallel-sided, consisting usually of two or 

three, rarely four, chambers typically higher than wide, 

increasing in size gradually, with final chamber somewhat 

pyriform; sutures rather indistinct, straight; wall agglutinated, 

composed of rectangular flakey grains in a considerable quantity 

of cement; aperture generally obscure, terminal, central, 

slightly produced. 

Illustrated specimens. G.M.U.S. pf 4700 (Pl. 5, fig.25): length 

0.25 mm. G.M.U.S. Pf 4701 (Pl. 5, fig. 26): length 0.67 rom. 

G.M.U.S. Pf 4702 (Pl. 5, fig. 27): length 0.77 mm. 

Occurrence. Lower Hasler Formation. Illustrated specimens 

G.M.U.S. Pf 4700, G.M.U.S. Pf 4701, and G.M.U.S. pf 4702 from the 

TRF 81-108 borehole at a depth of 470.92 to 473.96 m. 

Remarks. Ammobaculites sp. 1 occurs only in the lower Hasler 

Formation, and never commonly. It is easily distinguished from 

associated species of Ammobaculites by its slightly compressed 

chambers, poorly defined sutures, and characteristic wall 

structure. 
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Ammobaculites sp. 2 

Plate 5, figures 28, 29 

Description. Test free, medium sized, elongate, coiled

uniserial; coiled portion consisting of abo~t four chambers, with 

diameter equal to, or slightly greater than, width of uniserial 

portion; unis~rial portion consisting of about five irregular 

chambers, the first slightly offset from final chamber in 

planspiral coil, the terminal chamber broader at base and 

tapering slightly towards apertural end; sutures of coiled 

portion obscure; sutures of uniserial porti.on straight, oblique, 

non-parallel proximally, becoming nearly horizontal distally; 

wall finely agglutinated with fairly smooth surface; aperture 

" terminal, central, rounded at end of slight neck. 

Illustrated specimen. G.M.U.S. Pf 4703 (Pl. 5, figs. 28, 29): 

length 0.52 rom. 

Occurrence. Hasler Formation. Illustrated specimen G.M.U.S. pf 

4703 from the TRF 81-108 borehole at a depth of 358.14 to 361.19 

m. 

Remarks. Ammobaculites sp. 2 is rare in the Hasler Formation; 

less than ten specimens were recovered. The foraminifer's 

irregular arrangement of the chambers and suture pattern in the 

uniserial portion of the test are distinctive. The number of 

specimens recovered is inadequate, however, to be certain that 

specimens of A. sp. 2 are not unusual variants of A. tyrrelli 

Nauss. 
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Genus Ammomarginulina Wiesner, 1931

Ammomarginulina cragini Loeblich and Tappan, 1950

Plate 5, figures 30-35 

1950. Ammomarginulina cragini Loeblich and Tappan, p. 6, pl. 

1, figs. 4-6 

1960. Ammomarginulina cragini Loeblich and Tappan; Eicher, 

p. 60-61, pl. 3, fig. 20 

1985. Ammomarginulina cragini Loeblich and Tappan; Koke and 

Stelck, pl. 3, figs. 18-22 

1987. Ammomarginulina cragini Loeblich and Tappan; Stelck and 

Koke, pl. 3, fig. 15 

Types. Hypotype G.M.U.S. pf 4704 (Pl. 5, fig. 30): length 0.65 

rom. Hypotype G.M.U.S. Pf 4705 (Pl. 5, fig. 31): length 0.85 rom. 

Hypotype G.M.U.S. pf 4706 (Pl. 5, fig. 32): length 0.75 rom. 

Hypotype G.M.U.S. Pf 4707 (Pl. 5, figs. 33, 34): length 0.60 rom. 

Hypotype G.M.U.S. Pf 4708 (Pl. 5, fig. 34): length 0.62 rom. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

pf 4704 and G.M.U.S. Pf 4708 from the TRF 81-108 borehole at a 

depth of 379.48 to 382.52 m. Hypotypes G.M.U.S. Pf 4705, 

G.M.U.S. Pf 4706, and G.M.U.S. Pf 4707 from the TRF 81-108 

borehole at depths of 382.52 to 385.57 m, 504.44 to 507.49 m, 

and 373.38 to 376.43 m respectively. 

Remarks. Ammomarginulina cragini was described originally from 

the Late Albian Kiowa Shale of Kansas by Loeblich and Tappan 

(1950), and Eicher (1960) recorded the species from the Late 

Albian Thermopolis Shale of Wyoming. Koke and Stelck (1985) 

first recorded and illustrated A. cragini from the Hasler 
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Formation in northeastern British Columbia. 

~. cragini is a distinctive foraminifer of the Hasler 

Formation and parts of the Goodrich Formation. Specimens usually 

are flattened. They have poorly defined su~ures and a rather 

coarsely arenaceous wall with little cement. The evolute 

planispiral coil of the species is best observed when the test is 

dampened. 

Ammomarginulina sp. 

Plate S, figures 36, 37 

Description. Test free, small, proximal portion planispiral, 

evolute, composed of about two whorls, grading into uniserial 

distal portion composed of about four chambers; chambers 

gradually increasing in size as added; sutures indistinct, 

straight; wall composed of moderately coarse grains with little 

cement; aperture not observed. 

Illustrated specimens. G.M.U.S. pf 4709 (Pl. 5, fig. 36): length 

0.60 rom. G.M.U.S. pf 4710 (Pl. 5, fig. 37): length 0.52 rom.

Occurrence. Goodrich Formation. Illustrated specimens G.M.U.S.

pf 4709 and G.M.U.S. Pf 4710 from the TRF 81-108 borehole at a

depth of 147.83 to 150.88 m.

Remarks. Ammomarginulina sp. is distinguished from the A.

cragini Loeblich and Tappan by its smaller size and distinct

uniserial later portion. Ammomarginulina sp. was found in only

one sample from which three specimens were recovered.
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Genus Ammotium Loeblich and Tappan, 1953 

Ammotium sp. 

Plate 6, figure 1 

Description. Test free, medium-sized, robust, compressed, 

consisting of close-coiled proximal portion, comprising about 

one-third of test, and distal portion consisting of two or three 

uniserial chambers; sutures indistinct, slightly depressed, 

oblique, extending back to coiled portion; wall rather coarsely 

arenaceous with moderate amount of cement; aperture rounded or 

elliptical, at end of slight 'neck' or constriction of final 

chamber. 

Illustrated specimen. G.M.U.S. pf 4711 (Pl. 6, fig. 1): length 

0.75 rom. 

Occurrence. Goodrich Formation. Illustrated specimen G.M.U.S. 

pf 4711 from the TRF 81-108 borehole at a depth of 166.12 to 

169.16 m. 

Remarks. Ammotium sp. resembles Ammobaculites bergguisti but the 

former is generally larger and the uniserial portion curves much 

more strongly toward the planispiral initial coil than in the 

latter. 

This foraminifer occurs only in the Goodrich Formation and 

total recovery was less than ten specimens. 
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Family AMMOSPHAEROIDINIDAE Cushman, 1927 

Genus Recurvoides Earland, 1934 

Recurvoides(?) sp. 

Plate 4, figures 38, 39 

Description. Test free, small, ovate to circular in outline; 

coiling asymmetric, evolute on one side with two coils visible, 

involute on the other with one coil visible; chambers 

subrectangular in outline, enlarging gradually as added, five to 

seven in final whorl; sutures indistinct in most specimens, 

slightly depressed, appearing as thin dark lines on well

preserved specimens; wall agglutinated, composed of fine grains 

set in moderate amount of cement; surface generally smooth but 

appearing granular in many specimens; aperture not observed. 

Illustrated specimen. G.M.U.S. Pf 4712 (Pl. 4, figs. 38, 39): 

diameter 0.20 rom. 

Occurrence. Lower Hasler Formation. Illustrated specimen 

G.M.U.S. Pf 4712 from the TRF 81-108 borehole at a depth of 

525.78 to 528.83 m. 

Remarks. Recurvoides sp. is restricted to the lowermost part of 

the lower Hasler Formation occurring throughout Subdivision IIa 

and the lower part of Subdivision lIb. Only a few specimens are 

present in anyone sample. 

Assignment to Recurvoides is tentative because most of the 

specimens recovered have undergone varying degrees of distortion 

during preservation. It is difficult to determine if the coiling 

habit is natural or a preservational effect. If the latter the 

specimens could be simply distorted tests of Haplophragmoides. 
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Family HAPLOPHRAGMIIDAE Eimer and Fickert, 1899

Genus Haplophragmium Reuss, 1860

Haplophragmium cf. ~. engleri Stelck and Hedinger, 1976

Plate 6, figures 2-5 . 

Illustrated specimens. G.M.U.S. Pf 4713 (Pl. 6, figs. 2, 3): 

length 0.22 rom. G.M.U.S. pf 4714 (Pl. 6, figs. 4, 5): length 

0.67 rom. 

Occurrence. Hasler Formation. Illustrated specimens G.M.U.S. pf 

4713 and G.M.U.S. pf 4714 from the TRF 81-108 borehole at a depth 

of 534.92 to 537.97 m. 

Remarks. The original Haplophragmium engleri was described from 

the Albian-Cenomanian Sully Formation near the Sikanni Chief 

River in northeastern British Columbia by Stelck and Hedinger 

(1976). Compared to the holotype, specimens recovered from the 

lower and upper Hasler Formation generally lack a well-developed 

initial streptospiral or trochospiral coil (although this feature 

is rather well developed in the illustrated specimens). In 

addition the wall structure of the Hasler specimens is more 

coarsely arenaceous than is typical for this species. 

Haplophragmium cf. H. swareni Stelck and Hedinger, 1976 

Plate 6, figures 6, 7 

Illustrated specimen. G.M.U.S. Pf 4715 (Pl. 6, figs. 6, 7): 

length 0.97 rom. 

Occurrence. Upper Hasler Formation and Goodrich Formation. 

Illustrated specimen G.M.U.S. Pf 4715 from the TRF 81-108 

borehole at a depth of 196.60 to 199.64 m. 
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Remarks. Specimens compared to ~. swareni commonly lack a well

developed streptospirally or trochospirally coiled initial 

portion, which has fewer chambers than is typical for the 

species. In addition, the wall structure is more coarsely 

arenaceous and rather roughly finished. 

This foraminifer is distinguished from associated forms of 

Haplophragmium by its elongate, nearly parallel-sided, 

rectilinear portion of about six chambers. 

Haplophragmium(?) sp. 

Plate 6, figures 8, 9 

Description. Test free, moderately large, consisting of initial 

seemingly streptospiral coil of about five chambers, followed by 

uniserial portion of two to four chambers; uniserial chambers 

low, broad, compressed; sutures depressed, straight; wall 

arenaceous, medium grained, with a moderate amount of cement and 

granular roughened surface; aperture terminal, rounded, on a 

slight neck. 

Illustrated specimen. G.M.U.S. pf 4716 (Pl. 6, figs. 8, 9): 

length 0.75 mm. 

Occurrence. Lower Hasler Formation. Illustrated specimen 

G.M.U.S. Pf 4716 from the TRF 81-108 borehole at a depth of 

486.16 to 489.20 m.

Remarks. Only a few specimens of Haplophragmium(?) sp. were

recovered from three samples of the uppermost lower Hasler

Formation.

The generic assignment of this foraminifer is uncertain 
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because it is difficult to characterize precisely the initial 

coiling habit. The coil deviates from a planispire, but it is 

unclear whether or not this "distortion" is a developmental or a 

preservational effect. If the initial coil~ng be disregarded, 

specimens of H.(?) sp. are closely similar to those of A. 

wenonahae Tappan, which occurs in the same assemblage. 

Family SPIROPLECTAMMINIDAE Cushman, 1927 

Genus Quasispiroplectammina Loeblich and Tappan, 1982 

Quasispiroplectammina(?) sp. 

Plate 6, figures 10, 11 

Description. Test free, tiny, elongate, with proximal chambers 

seemingly arranged in a planispiral coil, distal chambers 

arranged biserially-uniserially; chambers of coil obscure; 

serially arranged chambers indistinct except when test dampened, 

approximately seven pairs increasing very gradually in size as 

added, terminal one or two chambers seemingly arranged 

uniserially; sutures indistinct, rather obscure even when test 

dampened; wall finely agglutinated; aperture not observed. 

Illustrated specimen. G.M.U.S. pf 4717 (Pl. 6, figs. 10, 11): 

length 0.45 mm. 

Occurrence. Goodrich Formation. Illustrated specimen G.M.U.S. 

Pf 4717 from the TRF 81-108 borehole at a depth of 196.60 to 

199.64 m. 

Remarks. This foraminifer occurs most commonly in the lowermost 

Goodrich Formation. The generic assignment is questioned because 

the poor preservation of the limited number of specimens 
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recovered makes it uncertain whether the specimens conform 

sufficiently closely to Quasispiroplectammina in all its 

diagnostic features. 

Family TROCHAMMINIDAE Schwager, 1877 

Genus Trochammina Parker and Jones, 1859 

Trochammina alcanensis Stelck, 1975 

Plate 6, figures 18-20 

1975b. Trochammina alcanensis Stelck, p. 266-267, Pl. 3, figs. 

16, 17, 20, 21 

~. Hypotype G.M.U.S. Pf 4728 (Pl. 6, figs. 18-20): diameter 

0.30 mm. 

Occurrence. Upper Hasler Formation and Goodrich Formation. 

Hypotype G.M.U.S. Pf 4718 from the TRF 81-108 borehole at a depth 

of 303.28 to 306.32 m. 

Remarks. Trochammina alcanensis was first described from the 

upper Buckinghorse Shale (Albian) of northeastern British 

Columbia by Stelck (1975b). The specimens recovered from the 

Hasler and Goodrich formations agree well with Stelck's original 

description; the most notable and distinctive features include 

the dominant last chamber on the ventral side (commonly 

stained(?) white or orange) and the gently backward-curving 

dorsal sutures. Some specimens assigned to !. alcanensis 

resemble T. rutherfordi rutherfordi Stelck and Wall but may be 

distinguished from it by their smaller size and larger final 

chamber. 
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Trochammina callima Loeblich and Tappan, 1950 

Plate 6, figures 21, 22, 26, 27 

1950. Trochammina callima Loeblich and Tappan, p. 10-11, Pl. 

2, figs. 4a, b, Sa, b 

Types. Hypotype G.M.U.S. pf 4719 (Pl. 6, figs. 21, 22, 26, 27): 

diameter 0.40 mm. Hypotype G.M.U.S. Pf 4720 (unfigured): 

diameter 0.42 mm. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

pf 4719 and G.M.U.S. Pf 4720 from the TRF 81-108 borehole at 

depths of 199.64 to 202.69 m and 251.46 to 254.51 m respectively. 

Remarks. Trochammina callima was described originally by 

Loeblich and Tappan (1950) from the Kiowa Shale of Kansas. T. 

callima is rare in both the lower and upper Hasler Formation. It 

occurs most commonly in the lower Goodrich Formation, but never 

more than a few specimens were recovered from a single sample. 

As pointed out by Loeblich and Tappan (1950), this species 

seems closely related to T. depressa Lozo, but T. callima can be 

distinguished by its nearly circular outline, slightly convex 

profile, more numerous chambers, and strongly backward-curving 

sutures. 

Trochammina rutherfordi rutherfordi Stelck and Wall, 1955 

Plate 6, figures 23-25, 28-32 

1955. Trochammina rutherfordi Stelck and Wall, p. 56-57, pl. 

1, figs. 11, 12 

1955. Trochammina rutherfordi variety 1 Stelck and Wall, p. 

57-58, Pl. 1, figs. 14a-c; Pl. 3, figs. 20, 21 
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1955. Trochammina rutherfordi variety 2 Stelck and Wall, p. 

58-59, pl. 1, figs. 15, 16; pl. 3, figs. 36, 37 

1958. Trochammina rutherfordi variety 2 Stelck and Wall; 

Stelck, wall, and Wetter, p. 33-34,. pl. 4, figs. 6-10 

1962. Trochammina ribstonensis Wickenden subspecies 

rutherfordi Stelck and Wall; Tappan, p. 155-156, Pl. 39, 

figs. 18-20 

1965. Trochammina rutherfordi Stelck and wall; Eicher, p. 899

900, Pl. 105, figs. 1a-c 

1967. Trochammina rutherfordi Stelck and Wall; Wall, Pl. 70

71, Pl. 2, figs. 8-31; Pl. 4, figs. 8-13 

1975b. Trochammina rutherfordi Stelck and wall; North and 

Caldwell, Pl. 3, figs. 1a-c 

1981. Trochammina rutherfordi Stelck and Wall; McNeil and 

Caldwell, p. 171-172, Pl. 14, figs. 2a-c 

1985. Trochamminarutherfordi rutherfordi Stelck and Wall; 

Koke and Stelck, Pl. 4, figs. 13-15 

Types. Hypotype G.M.U.S. pf 4721 (Pl. 6, fig. 23) : diameter 0.35 

mm. Hypotype G.M.U.S. pf 4722 (Pl. 6, fig. 24) : diameter 0.25

mm. Hypotype G.M.U.S. pf 4723 (Pl. 6, fig. 25) : diameter 0.25

mm. Hypotype G.M.U.S. Pf 4724 (Pl. 6, fig. 28-30) : diameter 0.37

mm. Hypotype G.M.U.S. Pf 4725 (Pl. 6, fig. 31 ) : diameter 0.25

mm. Hypotype G.M.U.S. pf 4726 (Pl. 6, fig. 32) : diameter 0.25

mm.

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S.

pf 4721, G.M.U.S. Pf 4722, G.M.U.S. pf 4723, G.M.U.S. Pf 4724,

G.M.U.S. pf 4725, and G.M.U.S. Pf 4726 from the TRF 81-108 
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borehole at depths of 376.43 to 379.48 m, 534.92 to 537.97 m, 

341.07 to 344.12 m, 379.48 to 382.52 m, 522.73 to 525.78 m, and 

358.14 to 361.19 m respectively. 

Remarks. Originally described by Stelck an~ Wall (1955) from the 

lower part of the Kaskapau Formation of Alberta, Trochammina 

rutherfordi rutherfordi has been recorded subsequently from the 

Canadian and American Western Interior and the Arctic Slope of 

Alaska in rocks ranging in age from Albian to Turonian. Koke and 

Stelck (1985) recorded this species from the Hasler Formation in 

northeastern British Columbia, where it is an important component 

of the Haplophragmoides gigas gigas Subzone of Stelck and Koke 

(1987). 

In the TRF 81-108 borehole, !. rutherfordi !.!. is common 

throughout the Hasler Formation and to a lesser extent in the 

Goodrich Formation. T. rutherfordi is quite variable in certain 

characteristics, particularly convexity of the test and height of 

the spire, the latter varying from a low to a rather high 

trochospire. The low trochospiral forms may be difficult to 

distinguish from Trochammina(?) sp., but as a general guide !.(?) 

sp. is more evolute ventrally. 

Trochammina umiatensis Tappan, 1957

Plate 6, figures 33-40; Plate 7, figures 1, 2, 7, 8

1957. Trochammina umiatensis Tappan, p. 214, Pl. 67, figs. 27

29 

1962. Trochammina umiatensis Tappan; Tappan, p. 156, Pl. 38, 

figs. 5-8 
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1972. Trochammina umiatensis Tappan; Sutherland and Stelck, p. 

575, Pl. 5, figs. 1-4 

1975b. Trochammina umiatensis Tappan; Stelck, pl. 3, figs. 9

10, 18, 19 

1981. Trochammina umiatensis Tappan; Sliter, p. 57, pl. 12, 

figs. 9, 10, 11 

1983. Trochammina umiatensis Tappan; Stelck and Hedinger, 

pl. 2, figs. 25, 26 

1987. Trochammina umiatensis Tappan; Stelck and Koke, pl. 4, 

figs. 5-11, 17, 18 

Types. Hypotype G.M.U.S. Pf 4727 (Pl. 6, figs. 33, 34): diameter 

0.37 mm. Hypotype G.M.U.S. pf 4728 (Pl. 6, figs. 35, 36):

diameter 0.35 mm. Hypotype G.M.U.S. Pf 4729 (Pl. 6, figs. 37,

38): diameter 0.67 mm. Hypotype G.M.U.S. pf 4730 (Pl. 6, figs.

39, 40): diameter 0.32 mm. Hypotype G.M.U.S. pf 4731 (Pl. 7,

figs. 1, 2): diameter 0.60 mm. Hypotype G.M.U.S. pf 4732 (Pl. 7,

figs. 7, 8): diameter 0.47 mm.

Occurrence. Upper Hasler Formation (!. umiatensis floods the

beds in a 36-m interval immediately above the contact between the

upper Hasler and lower Hasler Formation). Hypotypes G.M.U.S. pf

4727, G.M.U.S. pf 4730, and G.M.U.S. Pf 4732 from the TRF 81-108

borehole at a depth of 379.48 to 382.52 m. Hypotypes G.M.U.S.

pf 4728 and G.M.U.S. pf 4731 from the TRF 81-108 borehole at a

depth of 391.67 to 394.72 m. Hypotype G.M.U.S. Pf 4729 from the

TRF 81-108 borehole at a depth of 373.38 to 376.43 m.

Remarks. This species has been the centre of much debate since

Eicher (1967, p. 184) placed T. umiatensis Tappan in synonymy
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with T. wetteri Stelck and Wall. Some workers (e.g. McNeil and 

Caldwell, 1981, p. 172, 174) have followed Eicher's lead and 

placed the two,in synonymy, noting the only apparent differences 

between them were size and number of chambers. However other 

workers (e.g. Stelck and Koke, 1987; Stelck, 1975; Sutherland and 

Stelck, 1972) have regarded these species as discrete. The 

latter interpretation is upheld by this study. Specimens 

assigned to !. umiatensis, as McNeil and Caldwell noted, are 

rather large and composed of few chambers. They are quite 

distinctive among the faunal elements recorded in the TRF 81-108 

borehole. Furthermore,!. umiatensis is useful 

stratigraphically, occurring only in the Upper Hasler Formation, 

where it is abundant through the 36 m of section immediately 

above the contact between the lower and upper Hasler Formation. 

Trochammina wickendeni Loeblich, 1946 

Plate 7, figures 3-6, 12, 13 

1946. Trochammina wickendeni Loeblich, p. 138-139, Pl. 22, 

fig. 17 

1954. Trochammina sp. 1, Fox, p. 113, Pl. 24, figs. 11-13 

1954. Trochammina sp. 3, Fox, p. 113, Pl. 24, figs. 17-19 

1954. Trochammina wickendeni Loeblich; Frizzell, p. 79, pl. 7, 

fig. 24 

1966. Trochammina wickendeni Loeblich; Eicher, p. 24, pl. 4, 

fig. 22 

1972. Trochammina wickendeni Loeblich; Sutherland and Stelck, 

p. 576, 578, pl. 5, figs. 7-10 



98

Types. Hypotype G.M.U.S. Pf 4733 (Pl. 7, figs. 3, 4) : diameter 

0.37 mm. Hypotype G.M.U.S. Pf 4734 (Pl. 7, figs. 5, 6 ) : diameter 

0.37 mm. Hypotype G.M.U.S. Pf 4735 (Pl. 7, figs. 12, 13 ) : 

diameter 0.37 mm. 

Occurrence. Goodrich Formation. Hypotypes G.M.U.S. Pf 4733, 

G.M.U.S. pf 4734, and G.M.U.S. Pf 4735 from the TRF 81-108 

borehole at a depth of 111.25 to 114.30 m. 

Remarks. Trochammina wickendeni was described originally from 

the Cenomanian Pepper Shale of Texas. In northeastern British 

Columbia, it has been recorded above the Fourth Sikanni Sandstone 

(Sutherland and Stelck, 1972); in Wyoming, from the upper part of 

the Cenomanian Belle Fourche Shale (Fox, 1954); and in Colorado 

from the Turonian Carlile Shale (Eicher, 1966). 

T. wickendeni is distinguished from associated species of 

Trochammina by its rather small size, low trochospiral form, and 

rapidly inflating chambers. 

Trochammina cf. !. depressa Lozo, 1944 

Plate 7, figures 9-11 

Illustrated specimen. G.M.U.S. pf 4736 (Pl. 7, figs. 9-11): 

diameter 0.37 mm. 

Occurrence. Upper part of the lower Hasler Formation and the 

upper Hasler Formation. Illustrated specimen G.M.U.S. Pf 

4736 from the TRF 81-108 borehole at a depth of 341.07 to 344.12 

m. 

Remarks. Trochammina cf. !. depressa occurs only sporadically in 

the lower Hasler Formation; it is distributed more consistently 
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in the Upper Hasler Formation, although never commonly. 

Since !. depressa was originally described by Lozo (1944) from 

the Albian Kiamichi Shale of Texas, a rather wide latitude of 

interpretation has been accorded the specie~. T. cf. !. depressa 

is distinguished from associated species of Trochammina by its 

lobulate periphery and few chambers comprising the final whorl 

(generally five). Many of the specimens collected were flattened 

in preservation and cannot be assigned to the species with 

confidence. 

Trochammina cf. !. gatesensis Stelck and Wall, 1956 

Plate 7, figures 17~19

Illustrated specimens. G.M.U.S. Pf 4737 (Pl. 7, figs. 17, 18): 

diameter 0.22 mm. G.M.U.S. Pf 4738 (Pl. 7, fig. 19): diameter 

0.22 mm.

Occurrence. Lower Hasler Formation. Illustrated specimens

G.M.U.S. pf 4737 and G.M.U.S. Pf 4738 from the TRF 81-108

borehole at depths of 516.64 to 519.68 m and 513.59 to 516.64 m

respectively.

Remarks. Stelck and Wall (1956) described the original

Trochammina gatesensis from the Middle(?) Albian "st. John

shales" in the Peace River region of northeastern British

Columbia. Compared to the holotype, specimens recovered from the

TRF 81-108 borehole tend to be slightly more evolute on the

umbilical side, with fewer whorls and fewer chambers per whorl.

The specimens are generally poorly preserved.

It is possible that these foraminifers represent juvenile, or 
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unusually small, individuals of larger species, such as T. 

rutherfordi Stelck and Wall. 

Trochammina cf. T. rainwateri Cushman and Applin, 1946 

Plate 7, figures 14-16 

Illustrated specimen. G.M.U.S. Pf 4739 (Pl. 7, figs. 14-16): 

diameter 0.25 mm. G.M.U.S. Pf 4740 (unfigured): diameter 0.25 

mm. 

Occurrence. Upper Hasler Formation. Illustrated specimen 

G.M.U.S. pf 4739 from the TRF 81-108 borehole at a depth of 

352.04 to 355.09 m. Unfigured specimen G.M.U.S. Pf 4740 from the 

TRF 81-108 borehole at a depth of 355.09 to 358.14 m. 

Remarks. Specimens compared to T. rainwateri Cushman and Applin 

agree well with the original diagnosis, but the obliquity of the 

sutures is generally not as well-developed in the Hasler 

specimens. Trochammina cf. !. rainwateri occurs regularly but 

never commonly in the lower part of the upper Hasler Formation. 

Trochammina cf. !. ribstonensis Wickenden, 1932 

Plate 7, figures 20, 21 

Illustrated specimen. G.M.U.S. Pf 4741 (Pl. 7, figs. 20, 21): 

diameter 0.17 mm. 

Occurrence. Uppermost Hasler Formation and lower Goodrich 

Formation. Illustrated specimen G.M.U.S. Pf 4741 from the TRF 

81-108 borehole at a depth of 251.46 to 254.51 m. 

Remarks. Wickenden (1932) described the original Trochammina 

ribstonensis from Upper Cretaceous (Campanian) sequences in 
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Trochammina cf. T. rutherfordi Stelck and Wall, 1955 

Plate 7, figures 22, 26-30 

Illustrated specimens. G.M.U.S. Pf 4742 (PI.7, fig. 22): 

diameter 0.42 mm. G.M.U.S. Pf 4743 (Pl. 7, figs. 26-29): 

diameter 0.35 mm. G.M.U.S. pf 4744 (Pl. 7, fig. 29): diameter 

0.40 mm. G.M.U.S. Pf 4745 (Pl. 7, fig. 30): diameter 0.40 mm.

Occurrence. Hasler Formation. Illustrated specimens G.M.U.S. pf

4742 and 4743 from the TRF 81-108 borehole at a depth of 341.07

to 344.12 m. Illustrated specimens G.M.U.S. Pf 4744 and G.M.U.S.

pf 4745 from the TRF 81-108 borehole at a depth of 379.48 to

382.52 m and 339.85 to 341.07 m respectively.

Remarks. This foraminifer differs from T. rutherfordi s.s. in

its robust test and, usually, more coarsely arenaceous wall. It

is generally found in association with specimens referred to T.

rutherfordi s.s.

Koke and Stelck (1985) illustrated a similar species from the 

Hasler Formation (Shaftesbury), along Peace River, as !. depressa 

Lozo (Pl. 4, figs. 6, 8, 16; not fig. 7). This species is 

present in each of the Haplophragmoides gigas gigas, 
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Haplophragmoides gigas ssp.A, and Trochammina umiatensis subzones 

of Stelck and Koke (1987) but is dominant in the subzone that 

bears its name -- the Trochammina depressa Subzone. 

Trochammina cf. T. wetteri Stelck and wall, 1956

Plate 7, figures 23-25, 31-33

Illustrated specimens. G.M.U.S. pf 4746 (Pl. 7, 23-25): diameter

0.35 mm. G.M.U.S. pf 4747 (Pl. 7, 31-33): diameter 0.20 mm. 

G.M.U.S. pf 4748 (unfigured): diameter 0.22 mm. G.M.U.S. pf 4749 

(unfigured): diameter 0.35 mm. 

Occurrence. Lower Hasler Formation. Illustrated specimens 

G.M.U.S. Pf 4746 and G.M.U.S. pf 4747 from the TRF 81-108 

borehole at depths of 486.16 to 489.20 m and 516.64 to 519.68 m 

respectively. Unfigured specimens G.M.U.S. pf 4748 and G.M.U.S. 

Pf 4749 from the TRF 81-108 borehole at depths of 486.15 to 

489.20 and 507.49 to 510.54 m respectively. 

Remarks. Foraminifers compared to Trochammina wetteri Stelck and 

Wall tend to have relatively higher spire development than is 

typical of the species. Koke's (1979, Pl. 2, figs. 12a-c) 

Trochammina rutherfordi s.sp. cf. !. rutherfordi mellariolum and 

Koke and Stelck's (1984, Pl. 1, figs. 49-51) Trochammina wetteri 

umiatensis, from the Lower Hasler "Farrell" section exposed along 

the Peace River, seem identical to many of the specimens in this 

group. 

Trochammina cf. !. wetteri is distinguished from !. umiatensis 

by its smaller test and smaller and more numerous chambers 

comprising the early whorls. Some smaller forms of T. 
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umiatensis, however, are difficult to distinguish from 

Trochammina cf. T. wetteri. 

Trochammina(?) sp. 

Plate 7, figures 34-36, 39-41 

Decription. Test free, small to medium-sized, apparently an 

evolute, low trochospire of about three whorls with about seven 

chambers in the final whorl; peripheral margin slightly lobulate; 

umbilical side characterized by rather broad umbilicus, with 

earlier whorls visible in some specimens but in others obscured 

by cement or extraneous material; chambers distinct, slightly 

inflated, increasing gradually in size as added; sutures 

distinct, straight, slightly depressed; wall finely 

agglutinated; aperture not observed. 

Illustrated specimens. G.M.U.S. pf 4750 (Pl. 7, figs. 34-36): 

diameter 0.25 rom. G.M.U.S. pf 4751 (Pl. 7, figs. 39-41): 

diameter 0.27 mm. 

Occurrence. Hasler and Goodrich formations (only a single sample 

from the Goodrich Formation yielded several specimens of 

Trochammina(?) sp. Illustrated specimens G.M.U.S. Pf 4750 

and G.M.U.S. Pf 4751 from the TRF 81-108 borehole at a depth of 

522.73 to 525.78 m. 

Remarks. Trochammina(?) sp. occurs throughout much of the Hasler 

Formation but never in great numbers. Specimens assigned to 

Trochammina(?) sp. appear similar to those illustrated by Koke 

(1979, Pl. 1, figs. 28a,b) and Koke and Stelck (1984, pl. 1, 

figs. 24-26, not figs. 28-32) as Haplophragmoides cf. H. gilberti 
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and Stelck and Koke (1987, Pl. 2, figs. 35, 36, 37, 38) as 

Haplophgragmoides gilberti Eicher. The specimens also resemble 

Trochammina whittingtoni Tappan, a species recovered from the 

Turonian-Campanian Seabee and Schrader Bluf~ formations of the 

Arctic Slope of Alaska. T. parallela Cushman and Applin (1947, 

p.54-55, Pl.13, figs. 5a-c) also resembles !.(?) sp., but the 

Hasler specimens .have fewer chambers in the ultimate whorl and 

are generally more evolute on the spiral side and, particularly 

on the umbilical side. 

It is difficult to assess the generic status of the specimens 

with any degree of confidence because, even within a single 

sample, some individuals among the group of specimens assigned to 

!(?). sp. show characteristics of Haplophragmoides, others of 

Trochammina. 

Family TEXTULARIOPSIDAE loeblich and Tappan, 1982 

Genus Aaptotoichus Loeblich and Tappan, 1982 

Aaptotoichus(?) sp. 

Plate 8, figures 34, 35 

Description. Test free, elongate, medium-sized; proximal 

chambers biserially(?) arranged, small, indistinct, comprising no 

more than one-quarter of entire test length, distal chambers 

uniserially arranged, slightly inflated, increasing gradually in 

size as added; sutures obscure in biserial portion, distinct, 

depressed in uniserial portion; wall coarsely agglutinated, 

roughly finished; aperture obscure, terminal, rounded(?), on a 

very slight neck. 
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Illustrated specimens. G.M.U.S. pf 4752 (Pl. 8, fig. 34): length 

0.90 mm. G.M.U.S. pf 4753 (Pl. 8, fig. 35): length 0.60 mm. 

Occurrence. Upper Hasler Formation. Illustrated specimens 

G.M.U.S. Pf 4752 and G.M.U.S. Pf 4753 from the TRF 81-108 

borehole at depths of 376.43 to 379.48 and 367.28 to 370.33 m 

respectively. 

Remarks. Aaptotoichus(?) sp. was recovered from two samples in 

the lowermost part of the upper Hasler Formation. The generic 

assignment is in question because it is difficult to characterize 

the arrangement of the chambers in the early portion of the test. 

Specimens recovered from the Hasler are similar to 

Aaptotoichus (Bigenerina) clavellatus (Loeblich and Tappan), a 

species common in the largely Albian Washita Group of southern 

Oklahoma and northern Texas. 

Genus Textulariopsis Banner and Pereira, 1981

Textulariopsis(?) sp.

Plate 6, figures 12, 13 

Description. Test free, elongate, compressed, tapering towards 

proximal end, chambers arranged biserially, indistinct, about ten 

pairs gradually increasing in size as added; sutures indistinct, 

slightly depressed; wall agglutinated, medium grained, with 

moderate amount of cement; aperture not exposed. 

Illustrated specimens. G.M.U.S. Pf 4754 (Pl. 6, fig. 12): length 

0.50 mm. Figure 13 missing.

Occurrence. Goodrich Formation. Illustrated specimen G.M.U.S.

pf 4764 from the TRF 81-108 borehole at a depth of 260.91 to
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263.65 m. 

Remarks. Textulariopsis(?) sp. is distinctive because of its 

rather elongate, narrow test comprising many biserially arranged 

chambers. This foraminifer is generally poprly preserved, which 

precludes unequivocal generic assignment and adequate comparison 

to previously described species. 

1927. 

1937. Verneuilina canadensis 

figs. 16, 17 

1946. Verneuilina canadensis Cushman; Cushman, p. 12, Pl. 7, 

figs. 2, 3 

1960. Verneuilina canadensis Cushman; Eicher, p. 67-68, Pl. 5, 

figs. 1, 2 

1965. Verneuilina canadensis Cushman; Eicher, p. 901, Pl. 105, 

fig.5 

1967. Verneuilina canadensis Cushman; Wall, p.74-75, PI 1, 

figs. 14, 15 

1975b. Verneuilina canadensis Cushman; North and Caldwell, Pl. 

3, figs. 9a, b, lOa, b, 11a, b 

1981. Verneuilinoides sp. McNeil and Caldwell, p. 182, Pl. 14, 

Figs, 4, 5, 6a, b (not Pl. 14, fig. 3) 

1987. Verneuilina canadensis Cushman; Stelck and Koke, pl. 
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4, figs. 36, 37 

Types. Hypotype G.M.U.S. Pf 4755 (Pl. 7, fig. 37): length 0.57 

rom. Hypotype G.M.U.S. pf 4756 (Pl. 7, fig. 38): length 0.67 rom. 

Hypotype G.M.U.S. Pf 4757 (Pl. 7, figs. 42, 43) : length 0.77 rom. 

Hypotype G.M.U.S. pf 4758 (Pl. 7, fig. 44) : length 0.87 rom. 

Occurrence. Goodrich Formation. Hypotypes G.M.U.S. Pf 4755, 

G.M.U.S. Pf 4756, and G.M.U.S. Pf 4758 from the TRF 81-108 

borehole at a depth of 260.91 to 263.65 m. Hypotype G.M.U.S. Pf 

4757 from the TRF 81-108 borehole at a depth of 181.36 to 184.40 

m. 

Remarks. Verneuilina canadensis was described originally by 

Cushman (1927) from what is now the Lloydminster Shale (Albian) 

of Alberta. It has been recorded subsequently from many parts of 

the Western Interior of North America. In the Canadian portion 

of the basin, Nauss (1947) recorded y. canadensis from the basal 

part of the Lloydminster Shale in east-central Alberta. 

Westwards, within the Rocky Mountain foothills region, y. 

canadensis has been recorded by Wall (1967) from the Albian? part 

of the Sunkay Member of the Blackstone Formation and also noted 

it in the lower part of the Albian Shaftesbury Formation. In the 

same region, Stelck and Koke (1987) recorded V. canadensis in a 

short stratigraphic section in the uppermost Hasler Formation 

(equivalent to lowermost Goodrich of this study). In 

Saskatchewan and Manitoba, y. canadensis has been reported from 

the middle beds of the lower Colorado Group and equivalent beds 

of the Late Albian Ashville Formation by North and Caldwell 

(1975a, b) and from the westgate Member of the Ashville Formation 
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by McNeil and Caldwell (1981). In the United states portion of 

the basin, y. canadensis has been reported from the Cenomanian 

Graneros Shale of Colorado and the Upper Albian Shell Creek Shale 

of Wyoming by Eicher (1965, 1960). 

In the TRF 81-108 borehole, y. canadensis is present in the 

lower part of the Goodrich Formation. Several specimens of this 

species were recovered also from near the contact between the 

Hasler Formation and the Goodrich Formation. 

Verneuilina cf. V. canadensis Cushman, 1927

Plate 8, figures 1-4

Illustrated specimens. G.M.U.S. pf 4759 (Pl. 8, fig. 1): length

0.60 mm. G.M.U.S. pf 4760 (Pl. 8, fig. 2): length 0.55 mm.

G.M.U.S. Pf 4761 (Pl. 8, fig. 3): length 0.67 mm. G.M.U.S. pf

4762 (Pl. 8, fig. 4): length 0.50 mm.

Occurrence. Hasler and Goodrich formations. Illustrated

specimens G.M.U.S. Pf 4759, G.M.U.S. Pf 4761, and G.M.U.S. Pf

4762 from the TRF 81-108 borehole at a depth of 181.36 to 184.40

m. Illustrated specimen G.M.U.S. Pf 4760 from the TRF 81-108

borehole at a depth of 193.55 to 196.60 m.

Remarks. Specimens compared to y. canadensis Cushman lack the

strongly depressed sutures, well-developed "droopy" chambers, and

sharply defined triserial arrangement of chambers in y.

canadensis s.s. Like the true species, however, y. cf. V.

canadensis is most common within the lower part of the Goodrich

Formation.
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Genus Gaudryina d'Orbigny, 1839 

Gaudryina sp. 1 

Plate 8, figures 5-8 

Description. Test free, medium-sized, spec~mens generally 

distorted in preservation; proximal portion triserial, distal 

biserial; triserial portion short, slightly flaring, composed of 

about three whorls and extending about one-third of entire test 

length; biserial portion well-developed, axis in some specimens 

slightly twisted, composed of about three to five pairs of 

chambers; chambers of triserial portion, small, rounded, slightly 

inflated, increasing in size gradually as added; chambers of 

biserial portion commonly compressed, inflated, subrounded to 

broad and low, increasing in size gradually as added; sutures 

distinct, subhorizontal; wall finely agglutinated, with moderate 

amount of cement; aperture not observed. 

Illustrated specimens. G.M.U.S. pf 4763 (Pl. 8, figs. 5, 6): 

length 0.72 mm. G.M.U.S. Pf 4764 (Pl. 8, figs. 7, 8): length 

0.62 mm. 

Occurrence. Middle part of the upper Hasler Formation, with a 

single specimen recovered from the lower Hasler Formation. 

Illustrated specimens G.M.U.S. pf 4763 and G.M.U.S. pf 4764 from 

the TRF 81-108 borehole at depths of 324.61 to 327.66 m and 

409.96 to 413.00 m respectively. 

Remarks. Gaudryina sp. 1 is distinguished mainly by the 

triserial portion of the test being short and flaring, the 

biserial portion longer and nearly parallel sided. The biserial 

chambers are slightly inflated, and subglobular to low and broad 
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in outline. 

~. sp. 1 occurs most commonly in the middle part of the upper 

Hasler Formation (Subdivision IIIb) with a single specimen 

recovered from the lower Hasler Formation. 

Gaudryina sp. 2 

Plate 8, figures 9, 10 

Description. Test free, small to medium-sized, initial portion 

triserial, later biserial; triserial portion short, narrow, 

slightly flaring, composed of about three whorls, extending about 

one-third of entire test length; biserial portion elongate, 

narrow, nearly parallel-sided, consisting of about four pairs of 

chambers; chambers obscure, compressed or flattened; sutures 

indistinct, oblique; wall fine grained with little cement; 

surface rough; aperture not observed. 

Illustrated specimens. G.M.U.S. pf 4765 (Pl. 8, fig. 9): length 

0.55 rom. G.M.U.S. Pf 4766 (Pl. 8, fig. 10): length 0.65 mm. 

Occurrence. Goodrich Formation. Illustrated specimens G.M.U.S. 

pf 4765 and G.M.U.S. pf 4766 from the TRF 81-108 borehole at 

depths of 193.55 to 196.60 m and 196.60 to 199.64 m respectively. 

Remarks. Gaudryina sp. 2 differs from ~. sp. 1 by having a 

rather coarsely arenaceous test comparably less cement, poorly 

defined chambers, and strongly oblique sutures. Specimens 

usually are flattened. The species occurs most commonly in the 

lowermost Goodrich Formation, with a single specimen recovered 

from the upper part of the formation. 



III

Genus Uvigerinammina Majzon, 1943 

Uvigerinammina manitobensis (Wickenden), 1932 

Plate 8, figures 11-14 

1932. Tritaxia manitobensis Wickenden, p.. 87-88, pl. 1, fig. 

10 

1937. Tritaxia manitobensis Wickenden; CUshman, p. 27, Pl. 4, 

fig. 7 

1946. Tritaxia manitobensis Wickenden; CUshman, p. 31, Pl. 7, 

fig. 8 

1951a. Tritaxia manitobensis Wickenden; Tappan, p. 3, Pl. 1, 

figs. 15, 17 

1962. Uvigerinammina manitobensis (Wickenden); Tappan, p. 145, 

pl. 33, figs. 18-23 

1964. Uvigerinammina manitobensis (Wickenden); Loeblich and 

Tappan, p. C272 

1967. Uvigerinammina cf. manitobensis (Wickenden); Guliov, p. 

35-36, Pl. 7, fig. 3 

1975b. "Tritaxia" manitobensis Wickenden; Stelck, pl. 3, fig. 

24 

1975b. Uvigerinammina manitobensis (Wickenden); North and 

Caldwell, Pl. 3, figs. 18a, b 

1981. Uvigerinammina manitobensis (Wickenden); McNeil and 

Caldwell, p. 179, Pl. 14, figs. 15, 16, 17a, b, 18 

1981. Uvigerinammina manitobensis (Wickenden); Sliter, p. 57, 

Pl. 11, fig. 12 

1985. Uvigerinammina manitobensis (Wickenden); Koke and 

Stelck, pl. 4, figs. 2-5 
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1987. Uvigerinaromina manitobensis (Wickenden); Stelck and 

Koke, Pl. 4, figs. 22, 23, 38-41 

Types. Hypotype G.M.U.S. Pf 4767 (Pl. 8, fig. 11): length 0.50 

rom. Hypotype G.M.U.S. Pf 4768 (Pl. 8, fig. 12) : length 0.72 rom. 

Hypotype G.M.U.S. Pf 4769 (Pl. 8, fig. 13 ) : length 0.52 rom. 

Hypotype G.M.U.S. Pf 4770 (Pl. 8, fig. 14) : length 0.47 rom. 

Occurrence. Hasler Formation and lower part of the Goodrich 

Formation. Hypotypes G.M.U.S. Pf 4767, G.M.U.S. pf 4768, 

G.M.U.S. Pf 4769, and G.M.U.S. pf 4770 from the TRF 81-108 

borehole at depths of 344.12 to 346.86 m, 349.00 to 352.04 m, 

355.09 to 358.14 m, and 403.86 to 406.91 m respectively. 

Remarks. Uvigerinaromina manitobensis was described originally 

from the Albian-Cenomanian Ashville Formation of Manitoba by 

Wickenden (1932). Since then, it has been recorded from the 

Arctic Slope of Alaska by Tappan (1962), from the Canadian Arctic 

Islands (Sverdrup basin) by Sliter (1981), and from the Canadian 

Western Interior by Stelck (1975b), Guliov (1967), North and 

Caldwell, (1975a, b), McNeil and Caldwell, (1981), Koke and 

Stelck (1984, 1985), and Stelck and Koke (1987), all in sequences 

of Albian to Cenomanian age. 

g. manitobensis occurs throughout the Hasler Formation but is 

more prevalent in the upper Hasler Formation. It is restricted 

to the shaly portions of the lower Goodrich Formation. The long 

range of g. manitobensis in the Peace and Pine rivers district is 

important. In the plains of Manitoba and Saskatchewan, the co

occurence of Miliaromina manitobensis and U. manitobensis provides 

a ready means of distinguishing the ~. manitobensis Zone 
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(Caldwell et al., 1978), because the zonal index itself appears 

well below the base of the zone. Given the range of g. 

manitobensis in northeastern British Columbia, from the 

Ammobaculites wenonahae Subzone of the Gaudryina nanushukensis 

Zone (Middle Albian) to the Verneuilina canadensis Subzone of the 

M. manitobensis Zone (Late Albian), the criteria for 

distinguishing the ~. manitobensis Zone in the plains region may 

need to be reassessed. 

Genus Verneuilinoides Loeblich and Tappan, 1949 

Verneuilinoides fischeri Tappan, 1957 

Plate 8, figures 16-18 

1957. Verneuilinoides fischeri Tappan, p. 207-208, pl. 66, 

figs. 23-28 

1962. Verneuilinoides fischeri Tappan; Tappan, p. 143-144, Pl. 

32, figs. 12-17 

1975b. Verneuilinoides sp. cf. V. fischeri Tappan; Stelck, Pl. 

3, figs. 25, 26 

Types. Hypotype G.M.U.S. Pf 4771 (Pl. 8, fig. 16): length 0.95 

mm. Hypotype G.M.U.S. Pf 4772 (Pl. 8, fig. 17): length 0.77 mm. 

Hypotype G.M.U.S. pf 4773 (Pl. 8, fig. 18): length 0.65 mm. 

Occurrence. Goodrich Formation. Hypotypes G.M.U.S. Pf 4771, 

G.M.U.S. Pf 4772, and G.M.U.S. pf 4773 from the TRF 81-108 

borehole at depths of 202.69 to 205.74 m, 199.64 to 202.69 m, and 

196.60 to 199.64 m respectively. 

Remarks. Verneuilinoides fischeri initially was described from 

the Seabee and Schrader Bluff formations of Turonian to Campanian 
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age, and their equivalents in the Ignek Formation, of northern 

Alaska. 

As with many of the foraminifers recovered from the Goodrich 

Formation, v. fischeri occurs most commonly. in the shaly beds of 

the lower part of the formation. These beds occur well above the 

top of the molluscan Stelckiceras liardense Zone and near the 

base of the molluscan Neogastroplites Zone; and thus they are 

unquestionably of Late Albian age. y. fischeri, therefore, has 

a substantial stratigraphic range -- at least Late Albian to 

Campanian. 

Verneuilinoides perplexus (LOeblich) 1946 

Plate 8, figures 19-21 

1946. Verneuilina perplexa Loeblich, p. 138, Pl. 22, figs. 14

16 

1946. Textularia adkinsi Loeblich, p. 138, pl. 22, fig. 13 

1950. Verneuilinoides kansasensis Loeblich and Tappan, p. 10, 

pl. 2, figs. 1, 2 

1954. Textularia adkinsi Loeblich; Frizzell, p. 68, pl. 4, 

fig. 30 

1954. Verneuilinoides perplexus (Loeblich); Frizzell, p. 69, 

pl. 5, fig. 10 

1955. Verneuilinoides perplexus gleddiei Stelck and Wall, p. 

61-62, pl. 2, figs. 40, 41 

1960. Verneuilinoides kansasensis Loeblich and Tappan; Eicher, 

p. 69, Pl. 5, figs. 6-10 

1963. Verneuilinoides kansasensis Loeblich and Tappan; 
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Crespin, p. 57, pl. 15, figs. 4-7 

1965. Verneuilinoides perplexus (Loeblich); Eicher, p. 901

902, Pl. 105, figs. 10, 11, 14, 15 

1967. Verneuilinoides kansasensis Loeblich and Tappan; wall, 

p. 76-77, Pl. 2, figs. 1-7 

1967. Verneuilinoides perplexus (LOeblich); Eicher, p. 185, 

Pl. 9, fig. 5 

1972. Verneuilinoides perplexus (Loeblich); Sutherland and 

Stelck, p. 578, Pl. 5, fig.:18 

1975b. Verneuilinoides perplexus (Loeblich); North and 

Caldwell, pl. 3, figs. 7, 8 

1981. Verneuilinoides perplexus (Loeblich); McNeil and 

Caldwell, p. 180, 182, Pl. 14, figs. 19-21 

Types. Hypotype G.M.U.S. Pf 4774 (Pl. 8, fig. 19): length 0.32 

rom. Hypotype G.M.U.S. Pf 4775 (Pl. 8, fig. 20): length 0.30 rom. 

Hypotype G.M.U.S. pf 4776 (Pl. 8, fig. 21): length 0.30 rom. 

Hypotype G.M.U.S. Pf 4777 (unfigured): length 0.27 rom. 

Occurrence. Goodrich Formation. Hypotypes G.M.U.S. Pf 4774, 

G.M.U.S. Pf 4775, G.M.U.S. Pf 4776, and G.M.U.S. pf 4777 

from the TRF 81~108 borehole at depths of 80.16 to 83.21 m, 83.21 

to 86.26 m, 166.12 to 169.16 m, and 86.26 to 89.61 m 

respectively. 

Remarks. The original Verneuilinoides perplexus was described 

from the Cenomanian pepper Shale of Texas by Loeblich (1946), and 

since then has been recorded throughout much of the Western 

Interior of Canada and United States in rocks of Albian and 

Cenomanian age. 
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In the present study, the species was recovered from shaly 

beds in the Goodrich Formation, where specimens vary considerably 

in form. The length of the test, which ranges from elongate to 

squat, is particularly variable. 

Family PSEUDOBOLIVINIDAE Wiesner, 1931 

Genus Pseudobolivina Wiesner, 1931 

Pseudobolivina variana (Eicher), 1960 

Plate 6, figures 14-17 

1960. Pseudobolivina variana Eicher, p. 67, Pl. 4, figs. 15

19 

1963. Pseudobolivina variana Eicher; Crespin, p. 55-56, pl. 

14, figs. 15-19 

1965. Pseudobolivina variana (Eicher); Eicher, p. 897-898, Pl. 

104, fig. 8 

1967. Pseudobolivina variana (Eicher); Eicher, p. 183, Pl. 18, 

fig. 1 

1967. Pseudobolivina sp.1, Wall, p. 66-67, Pl.4, fig.24; Pl.11, 

figs. 17-24 

1975b. Pseudobolivina variana (Eicher); North and Caldwell, 

pl. 2, figs. 19a, b, 20 

1981. Pseudobolivina variana (Eicher); McNeil and Caldwell, p. 

1985.

1987.
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1987. Pseudobolivina variana (Eicher); Stelck and Koke, pl. 4, 

figs. 25, 31, 32 

Types. Hypotype G.M.U.S. pf 4778 (Pl. 6, fig. 14): length 0.47 

rom. Hypotype G.M.U.S. Pf 4779 (Pl. 6, fig .. 15): length 0.27 rom. 

Hypotype G.M.U.S. pf 4780 (Pl. 6, fig. 16): length 0.50 rom. 

Hypotype G.M.U.S. pf 4781 (Pl. 6, fig. 17): length 0.67 rom. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S. 

pf 4778, G.M.U.S. Pf 4779, G.M.U.S. Pf 4780, and G.M.U.S. Pf 4781 

from the TRF 81-108 borehole at depths of 199.64 to 202.69 m, 

327.66 to 330.71 m, 341.07 to 344.12 m, and 321.56 to 324.61 m 

respectively. 

Remarks. Pseudobolivina variana occurs mainly, if sporadically, 

in the upper Hasler Formation, with never more than a few 

specimens present in any sample. In the TRF 81-108 core, the 

species makes its appearance in the lower Hasler Formation, 

where it was recovered from only two samples, and it occurs 

sporadically in shaly beds of the Goodrich Formation. These 

occurrences point to a range throughout the greater part of the 

cored section. 

The species was described originally from the Upper Albian 

Shell Creek, Thermopolis, and Skull Creek shales of Wyoming by 

Eicher (1960), and since then has been recorded from the 

uppermost Albian Mowry Formation and the Cenomanian Graneros 

Shale of Colorado and Wyoming respectively. In the Canadian 

Western Interior, the species has been found by Wall (1967) as 

Pseudobolivina sp. 1 in rocks of Cenomanian to Campanian age in 

the foothills of Alberta, by North and Caldwell (1975a, b) in the 
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Albian Ashville Formation and Lower Colorado Group of 

Saskatchewan and Manitoba, and by Koke and Stelck (1985) and 

Stelck and Koke (1987) from the Albian Hasler Formation of 

northeastern British Columbia. 

Most commonly an easily distinguished foraminifer, P. variana 

superficially may resemble some loosely triserial forms of 

uvigerinammina manitobensis (Wickenden). 

Family DOROTHIIDAE Balkhmatova, 1972 

Genus Arenobulimina Cushman, 1927 

Arenobulimina(?) paynei Tappan, 1957 

Plate 8, figures 15, 22 

1957. Arenobulimina paynei Tappan, p. 208, Pl. 67, figs. 1-4 

1962. Arenobulimina paynei Tappan; Tappan, p. 151-152, Pl. 36, 

figs. 1-4 

1984. Arenobulimina? paynei Tappan; Koke and Stelck, Pl. 1, 

figs. 63-66 

Types. Hypotype G.M.U.S. Pf 4782 (Pl. 8, fig. 15): length 0.37 

rom. Hypotype G.M.U.S. Pf 4783 (Pl. 8, fig. 22): length 0.32 rom. 

Occurrence. Lower Hasler Formation (middle portion). Hypotypes 

G.M.U.S. Pf 4782 and G.M.U.S. Pf 4783 from the TRF 81-108 

borehole at a depth of 464.82 to 467.87 m. 

Remarks. Arenobulimina(?) paynei was described originally by 

Tappan (1957) from the Albian Grandstand and Topagoruk formations 

of the Arctic Slope of Alaska. In the Peace River region of 

northeastern British Columbia, Koke (1984) recorded this species 

from the lower part of the Hasler (Shaftesbury) Formation. 
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Specimens collected from the lower Hasler Formation in the 

present study are indistinguishable from those figured by Koke 

(1979, 1984) from the Shaftesbury Formation (Ammobaculites 

wenonahae Subzone of Caldwell et al., 1978).. As Koke (1979) 

noted, the species is easily identified by its extremely flaring 

test and ultimately quadriserial arrangement of the chambers. 

The generic assignment of the species is questioned because the 

quadriserial arrangement of chambers may mean that the species 

would be more appropriately assigned to Gravellina. 

Genus Dorothia Plummer, 1941 

Dorothia sp. 

Plate 8, figures 23, 24 

Description. Test free, small, elongate, with proximal portion 

spiralled, distal portion definitely biserial, axis slightly 

twisted; initial portion short, narrow, composing about one-fifth 

of entire test length, composed of about two or three whorls with 

four chambers per whorl; biserial portion elongate, narrow, 

nearly parallel-sided; chambers slightly inflated, increasing in 

size gradually in spiralled portion but little in biserial 

portion; sutures distinct, slightly depressed, thread-like; wall 

finely agglutinated, smoothly finished, color whitish to reddish 

brown; aperture an interiomarginal notch at base of final 

chamber. 

Illustrated specimens. G.M.U.S. Pf 4784 (Pl. 8, fig. 23): length 

0.35 mm. G.M.U.S. Pf 4785 (Pl. 8, fig. 24): length 0.35 rom. 

Occurrence. Lower Hasler Formation. Illustrated specimens 
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G.M.U.S. pf 4784 and G.M.U.S. Pf 4785 from the TRF 81-108 

borehole at depths of 507.49 to 510.54 m and 531.88 to 534.92 m 

respectively. 

Remarks. Dorothia sp. is easily distinguished by its small, 

slender test. This species is recorded throughout much of the 

lower Hasler Formation. J.H. Wall (pers. corom.) noted this 

species in the lower portion of the Hasler Formation at the Dokie 

Ridge section described by stott (1968, 1982). 

Genus Gravellina Bronnimann, 1933 

Gravellina chamneyi Stelck, 1975 

Plate 8, figures 25-33 

1960. Eggerella sp. Eicher, p. 70, Pl. 5, fig. 5 

1975b. Gravellina chamneyi Stelck, p. 267-268, pl. 3, figs. 27, 

28 

1975b. Arenobulimina paynei Tappan; North and Caldwell, Pl. 3, 

figs. 16, 17 

1981. Verneuilinoides borealis Tappan; Sliter, p. 57, figs. 

11, 16 

1981. Gravellina chamneyi Stelck; McNeil and Caldwell, p. 185

186, pl. 14, figs. 22a, b 

1983. Gravellina chamneyi Stelck; Stelck and Hedinger, Pl. 

2, figs. 24, 28, 29, 35, 36 

1985. Gravellina chamneyi Stelck; Koke and Stelck, pl. 4, 

figs. 30, 31, 34-36 

1985. Gravellina chamneyi Stelck Var. A, Koke and Stelck, Pl. 

4, figs. 29, 32, 33 
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1987. Gravellina chamneyi Stelck; Stelck and Koke, Pl. 4, 

figs. 33, 34 

Types. Hypotype G.M.U.S. Pf 4786 (Pl. 8, figs. 25, 30): length 

0.47 mm. Hypotype G.M.U.S. Pf 4787 (Pl. 8, figs. 26, 31): length 

0.50 mm. Hypotype G.M.U.S. Pf 4788 (Pl. 8, fig. 27): length 0.37 

rom. Hypotype G.M.U.S. pf 4789 (Pl. 8, fig. 28): length 0.32 rom. 

Hypotype G.M.U.S. Pf 4890 (Pl. 8, fig. 29): length 0.40 mm. 

Hypotype G.M.U.S. Pf 4891 (Pl. 8, figs. 32, 33): length 0.20 mm. 

Occurrence. Hasler and Goodrich formations. Hypotypes G.M.U.S'. 

Pf 4786 and G.M.U.S. Pf 4787 from the TRF 81-108 borehole at a 

depth of 379.48 to 382.52 m. Hypotypes G.M.U.S. Pf 4788 and 

G.M.U.S. Pf 4891 from the TRF 81-108 borehole at a depth of 

473.96 to 477.01 m. Hypotypes G.M.U.S. pf 4789 and G.M.U.S. pf 

4890 from the TRF 81-108 borehole at depths of 507.49 to 510.54 m 

and 434.34 to 437.39 m respectively. 

Remarks. Gravellina chamneyi was described first from the upper 

Buckinghorse Shale of northeastern British Columbia. It has been 

recorded in Alberta, Manitoba, and Saskatchewan, largely as a 

component of the post-viking microfauna. The species has been 

recorded from Albian sequences as Verneuilinoides borealis Tappan 

as far north as the Arctic Islands (Sliter, 1981) and as 

Eggerella sp. as far south as Wyoming (Eicher, 1960). 

G. chamneyi is found throughout the Hasler and Goodrich 

formations in the TRF 81-108 section. It is most common by far, 

however, in the lower Hasler Formation. 
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Family CONORBINIDAE Hofker, 1954

Genus Conorbina Brotzen, 1936

Conorbina{?) sp.

Plate 8, figure 36

Description. Test free, small, a low, planoconvex trochospire of 

one and one-half volutions; periphery subrounded to acute; 

umbilicus ~ell-developed, small, rounded; chambers indistinct, 

final two or three cuneate; sutures indistinct even when test 

wetted, slightly depressed or flush, backward-curving on spiral 

side, radial on umbilical side; wall calcareous{?), finely 

perforate; surface smooth, but commonly "etched"; aperture not 

observed. 

Illustrated specimen. G.M.U.S. pf 4892 (Pl. 8, fig. 36): 

diameter 0.15 mm. 

Occurrence. Middle part of the lower Hasler Formation with a 

single specimen recovered from the lower part of the lower 

Goodrich Formation. Illustrated specimen G.M.U.S. pf 4892 from 

the TRF 81-108 borehole at a depth of 467.87 to 470.92 m. 

Remarks. Conorbina{?) sp. occurs most commonly in the middle 

part of the lower Hasler Formation, but never more than two or 

three individuals were recovered from a sample. The generic 

assignment of this species is uncertain because of the generally 

poor preservation of the few specimens collected. Immersion of 

several specimens in dilute hydrochloric acid failed to disolve 

the test, which might be explained by an original calcium 

carbonate wall having been replaced. 
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FAUNAL DIVISIONS 

General Remarks 

Most of the foraminifers recovered from the TRF 81-108 core 

were obtained from silty mudstones and shales of the Hasler 

Formation and the lower Goodrich Formation. Sandstones of the 

Boulder Creek and Goodrich formations were found to yield many 

fewer or to be barren of them. The foraminifers are almost 

entirely agglutinated, benthonic species. Less than ten 

specimens believed to belong to calcareous-walled, benthonic 

species were recovered from the entire cored section. The 

agglutinated species occur in varying abundance and diversity 

from the base of the Hasler Formation to the uppermost shaly beds 

of the Goodrich Formation. 

Distribution of the 90 species, assigned to 36 genera, 

define three major faunal divisions which correspond to major 

lithological segments of the cored section (compare text-fig. 3 

and text-fig. 4b). These divisions can be divided further into 

nine subdivisions, based mainly on abundance and diversity of the 

associated species. A further division and subdivision are 

discrimminated on the basis of a total lack of fauna; they can be 

considered as "barren zones". Thicknesses of each subdivision 

are provided in Table III. 



124

Table III. Thickness of biostratigraphic divisions in the TRF 
81-108 borehole. 

Formation Total thickness Subdivision thickness 
IVc 71m 
Ivd 18m 

Goodrich 262.5m IVc 76m 
Formation Ivb 45m 

IVa 52m 

Hasler (upper) 
Formation 

131.5m IIIb 
IlIa 

95m 
36m 

Hasler (Lower) 
Formation 

149m lIe 
lIb 

43m 
70m 

IIa 36m 

Boulder Creek 73m I 73m 
Formation 

Division I 

Division I corresponds to the interval occupied by 

carbonaceous mudstones, sandstones, and coaly beds of the Boulder 

Creek Formation. No foraminifers were recovered from these beds 

which seem to represent a period of largely, if not exclusively, 

non-marine deposition. An abundance of reddish-brown or tan 

foraminifera-like spheres identified as spherulitic siderite 

nodules (D. Gibson, pers. corom.), were recovered from several 

samples from the Boulder Creek and the contact with the overlying 

Hasler Formation (text-fig. 4c). The siderite nodules are 

associated with paleosols within the Boulder Creek Formation (D. 

Gibson, pers. corom.) and seem to be reliable indicators of these. 

Division II 

Overlying the unfossiliferous Boulder Creek Formation, quite 
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a diverse and rich foraminiferal fauna is present within the 

silty shales of the lower member of the Hasler Formation. The 

fauna extends through the 149 m-thick lower member. The 

foraminifers are predominantly arenaceous-walled although several 

specimens believed to represent calcareous-walled species were 

recovered from the middle beds of the division. 

Three subdivisions, designated IIa, lIb, IIc are recognized. 

Subdivision'IIa. The lowest subdivision, IIa, is characterized 

by a rapidly diversifying microfauna in which some fifty species 

are introduced within a 25 m interval. The microfauna is 

characterized by the following species: 

Psammosphaera sp. 
Saccammina alexanderi 
Ammodiscus anthosatus 
Reophax deckeri 
g. troyeri 
R. sp. 1 
Miliammina awunensis 
M. ischnia 
M. manitobensis 
psamminopelta bowsheri 
Haplophragmoides gilberti 
~. postis ssp. B 
H. cf. H. kirki
H· cf. H. multiplum 
Ammobaculites fragmentarius 
Trochammina rutherfordi rutherfordi 
T. (?) sp.
T. cf. T. wetteri 
Dorothfa sp. 
Gravellina chamneyi 

other important but less-prominent components include 

Haplophragmoides gigas ssp. A, Ammodiscus cf. A. kiowensis, and 

Haplophragmoides multiplum. 

The upper boundary of the subdivision is marked by the 

disappearance of Ammodiscus anthosatus, a prominent component of 
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the assemblage.

Subdivision lIb. The fauna denoting Subdivision lIb is

essentially that of the underlying subdivision, but in contrast,

new species to the assemblage are introduced much more gradually.

These include Reophax incompta, Arenobulimina(?) paynei, Reophax

sp. 2, Hyperammina sp., and an unidentified species of

Conorbina(?) sp.

An increase in the numbers of uvigerinammina manitobensis 

and Haplophragmoides postis ssp. B, and a decrease in the numbers 

and persistence of Trochammina cf. T. gatesensis, 

Haplophragmoides cf. ~. multiplum, H. cf. H. kirki, Miliammina 

ischnia, Haplophragmium cf. ~. engleri, and Reophax deckeri, also 

characterize subdivisional assemblage lIb. 

Subdivision IIc. Subivision IIc is defined by an overall 

decrease in foraminiferal abundance, evident in the sharp 

reductions in the numbers of Psammosphaera sp., Reophax sp. 1, 

Reophax sp. 2, Dorothia sp., Haplophragmoides cf. ~. multiplum, 

Trochammina rutherfordi rutherfordi and Miliammina spp. 

Arenobulimina(?) paynei, the persistent Gravellina chamneyi, 

Ammobaculites fragmentarius, ~. tyrrelli, psamminopelta bowsheri, 

and Haplophragmoides postis ssp. B are the dominant species 

within the subdivision. 

Although several species make their first appearance within 

subdivision lIe, only two, Amrnobaculites wenonahae and a rather 

large foraminifer tentatively assigned to Haplophragmium, are 

restricted to it. 
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Division III 

This faunal division encompasses the 131.5 m of less silty 

shales that comprise the upper member of the Hasler Formation. 

~lthough most foraminifers of the underlying division persist 

through these beds, many distinctive species appear for the first 

time in the sequence and serve to distinguish the assemblage of 

Division III from that of the division beneath. These species 

are: 

Trochammina umiatensis 
Haplaphragmoides cf. ~. bonanzaense 
Ammodiscus sp. 2 
Haplophragmoides collyra 
~. topagorukensis
H. sp. 1 
H. sp. 2 
Trochamminoides apricarius
Haplophragmium cf. ~. swareni 
Trochammina cf. T. rainwateri 
ffippocreplna barKsdalei 
Aaptotoichus(?) sp.
Miliammina sproulei var. gigantea
Miliammina sp.

In addition, several elements introduced in Division II but 

not prominent components of that division, are recorded in 

significant numbers in Division III. These include Bathysiphon 

vitta, Ammobaculites wallalensis, Reophax vasiformis, 

Haplaphragmoides postis ssp. D, Trochammina cf. !. depressa, and 

Trochammina cf. T. rutherfordi which bears some resemblance to T. 

depressa Lozo of Koke and Stelck (1987). 

Two subdivisions, designated IlIa and IIIb, are recognized. 

Subdivision IlIa. The lower subdivision, IlIa, contains several 

new elements. Most distinctive among these is !. umiatensis, 

which floods approximately 36 m of shale immediately above the 
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contact between the lower and upper Hasler Formation. The 

abrupt disappearance of this species defines the upper boundary 

Subdivision IlIa. 

Subdivision IIIb. Subdivision IIIb carries many elements of the 

underlying faunal subdivision, with the obvious exception, of 

course, of T. umiatensis. Bathysiphon vitta, Haplophragmoides 

postis ssp. D, and Hippocrepina barksdalei are prominent 

components. 

Division IV 

Division IV encompasses the whole of the Goodrich Formation, 

from its contact with the underlying Hasler Formation to the top 

of the cored section. The divisional fauna has many elements in 

common with those of the underlying divisions, including 

Gravellina chamneyi, psamminopelta bowsheri, Ammomarginulina 

cragini, and several species each of Miliammina, Bathysiphon, 

Ammobaculites, and Saccammina. 

Important new elements introduced into the fauna of Division 

IV, however, include 

Verneuilina canadensis 
verneuilinoides fischeri 
V. perplexus
Ammobaculites bergguisti 
~. pacalis pattersoni
Trochammina wickendeni 
Gaudryina sp. 2, 

and it is these species that give the fauna a distinctive stamp. 

The abundance and diversity of foraminifers in this division 

is certainly related to the lithology; shaly beds generally yield 
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a fairly diverse and rich fauna, whereas sandy beds, most 

prominent in the upper part of the core, commonly are barren. 

The five subdivisions recognized IVa, IVb, IVc, IVd, and IVe 

generally correspond to lithological changes within the Goodrich 

Formation (compare text-fig. 3 and text-fig. 4b). 

BIOSTRATIGRAPHIC CORRELATION 

The foraminiferal faunas of the Hasler and Goodrich 

formations in the TRF 81-108 core have been recognized in rocks 

cropping out along the Hudson Hope-Moberly Lake road, at 

Commotion, Hasler, and Bowlder creeks, and at Dokie Ridge in the 

Moberly-Pine rivers area (Text-fig. 1). Some of the new subzones 

of the Haplophragmoides gigas Zone, established by Koke and 

Stelck (1984, 1985) and Stelck and Koke (1987), are based on 

these outcrops, and therefore it is appropriate to attempt to 

analyse the TRF 81-108 core in terms of their biostratigraphic 

subdivisions. A tentative biostratigraphic correlation is 

presented in text-figure 5. 

Division I in the TRF 81-108 cored section spans the Boulder 

Creek Formation, which is devoid of foraminifers. It must be 

regarded, therefore, as a "barren zone". 

Division II equates to the lower member of the Hasler 

Formation in the TRF 81-108 core, and this faunal division seems 

to be present in outcrops along the Hudson Hope-Moberly Lake road 

at Commotion Creek, and at Dokie Ridge. The Division II fauna 



130

Text-figure 5. Correlation of faunal assemblages within the Pine 
River region north toward Dokie Ridge and 
northeastward toward the Hudson Hope-Moberly Lake 
road. Data compiled from stott (1982), Koke and 
Stelck (1984, 1985), Stelck and Koke (1987), and 
this report. 
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Text-figure 6. Regional correlation of faunal assemblages within 
the Pine and Peace rivers region and 
reconstruction of the depositional history of the 
region. Data compiled from stott (1982), Koke 
and Stelck (1984, 1985), Stelck and Koke (1987), 
and this report. 
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has not been recognized farther north and east in the Peace River 

valley, although some of the same, or closely similar, species 

are present in an assemblage illustrated by Koke and Stelck 

(1984) from some 40 m of shale above the "Cadotte equivalent" 

(Boulder Creek Formation) at locality C (text-fig.1) in the Peace 

River valley. In the same way, an assemblage illustrated by Koke 

and Stelck (1985) from a shaly section in the Peace River valley, 

below the mouth of the Halfway River (localities A and B, text

fig. 1), contains some of the same, or similar, elements to those 

found in Division III. 

In more detail, Subdivision IIa is marked by a rapidly 

diversifying foraminiferal fauna, with Ammodiscus anthosatus a 

distinctive and prominent element. This species is one of 

several common to an assemblage recorded by Koke and Stelck 

(1987) from an outcrop section in Commotion Creek (locality J, 

text-fig. 1), about 10 km north of the TRF 81-108 borehole. 

Subdivision lIb is distinguished by much slower upward 

diversification of the Subdivision IIa fauna in the TRF 81-108 

core, and the somewhat expanded fauna seems to be present in 

outcrops along the Hudson Hope-Moberly Lake road and in Bowlder 

Creek. According to Stelck and Koke (1987), the beds at these 

localities (D and H, text-fig. 1) yield the calcareous elements 

of the basal part of the Trochammina umiatensis Subzone, but this 

is true only if the subzone is interpreted as it is by Stelck and 

Koke at Dokie Ridge -- that is, as the beds ranging from 46 m 

above the base of the lower member of the Hasler Formation to 

about 10 m above the base of the upper member. It has been 
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pointed out already, however, that the spans of some of the 

subzones in the Dokie Ridge section as accepted by Koke and 

Stelck, need to be modified. The T. umiatensis Subzone should be 

restricted to the lower part of the upper member of the Hasler 

Formation, where the index species occurs in profusion, and the 

underlying T. depressa Subzone should be expanded upwards to 

embrace all of the lower member of the Hasler Formation. The 

beds containing the calcareous species lie midway through the 

lower Hasler Formation at Dokie Ridge and occupy a similar 

stratigraphic position in the TRF 81-108 core. In both sections, 

therefore, the beds are interpreted to lie about the middle of 

the !. depressa Subzone. 

Subdivision lIe of the TRF 81-108 core, distinguished by a 

'Y sUbjtle reduction in the diversity of the preceding fauna and a 

sharp reduction in numbers of representative individuals, does 

not seem to have been recognized elsewhere in the Peace-Pine 

rivers region. Its presence should be sought in the uppermost 

part of the lower member of the Hasler Formation at Dokie Ridge. 

Division III in the TRF 81-108 core, which contains most of 

the Division II elements but with some important changes in 

proportionate representation and with the addition of a 

significant number of new elements, corresponds to the upper 

member of the Hasler Formation. The fauna has been recognized at 

Dokie Ridge (J.H. Wall, pers. corom.) and in outcrops in Hasler 

Creek and along the Hudson Hope-Moberly Lake road. 

Subdivision IlIa, which corresponds to the basal 36 m of the 

upper Hasler Formation in the TRF 81-108 core, is distinguished 
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by "floods" of Trocharomina umiatensis, and hence this subdivision 

is interpreted to be the T. umiatensis Subzone of Stelck and Koke 

(1987). They record it in outcrops along the Hudson Hope-

Moberly Lake road and in Bowlder and Hasler creeks, but again it 

should be noted that the beds referred to this subzone along the 

Hudson Hope-Moberly Lake road and in Bowlder Creek probably 

correlate to the middle beds of the Lower Hasler Formation and 

should not be included in the subzone. This does not apply to 

the outcrops in Hasler Creek (locality G, text-fig~ 1), however, 

where Stelck and Koke report T. umiatensis concentrated in 

"floods" of 200 or more per sample in beds cropping out just 

above water level. The T. umiatensis Subzone is present also in 

the basal 20 m or so of the upper member of the Hasler Formation 

at Dokie Ridge (J.H. Wall, pers. corom.). 

Subdivision IIIb of the TRF 81-108 core corresponds to the 

remaining portion of the upper Hasler Formation and also to the 

Reophax troyeri Subzone of Koke and Stelck (1987), which they 

recognized at localities D and G (text-fig. 1), along the Hudson 

Hope-Moberly Lake road and in Hasler Creek respectively. 

Comparison of the Hasler Creek outcrop section and the TRF 81-108 

cored section leaves little doubt about the correlation. In both 

sections, !. umiatensis, so abundant in, and characteristic of, 

the underlying subzone is conspicuously absent; Haplophragmoides 

postis ssp. D of Stelck and Koke is the dominant subspecies of H. 

postis; the number of specimens of Haplophragmium is markedly 

reduced; and there is an abundance of the morphologically simple 

agglutinated forms referred to such genera as Bathysiphon, 
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Hyperammina, Reophax, and Saccammina. J.H. wall (pers. comm.) 

indicates that Subdivision IIIb, or the ~. troyeri Subzone, 

probably correlates to the upper part of the upper Hasler 

Formation (above the !. umiatensis Subzone) i~ the Dokie Ridge 

outcrop section (not the Verneuilina canadensis Subzone as he had 

indicated to Stelck and Koke, 1987, p. 2265). 

Division IV in the TRF 8l-108 core corresponds to the lower 

part of the Goodrich Formation. The fauna of the lowest two 

subdivisions, IVa and IVb, is closely related to that of the 

Verneuilina canadensis Subzone of the Miliammina manitobensis 

Zone, found in the Rocky Mountain foothills and many parts of the 

southern Interior Plains (Caldwell et al., 1978). Several of the 

designated principal components are present in the basal part of 

the Goodrich Formation in the TRF 81-108 core: Ammobaculites 

fragmentarius, ~. tyrrelli, Trochammina alcanensis, !. 

rutherfordi, Uvigerinammina manitobensis, and the seemingly 

diagnostic subzonal index, y. canadensis. The fauna of 

Subdivisions IVa and IVb, although interpreted to distinguish the 

y. canadensis Subzone, contains Trochammina wickendeni, which is 

a principal component of the fauna of the succeeding 

Haplophragmoides postis goodrichi Subzone of the M. manitobensis 

Zone. According to Stelck and Koke (1987, p.1265), the 

Verneuilina canadensis Subzone lies above the Reophax troyeri 

Subzone in Hasler Creek (locality G, text-fig. 1). They indicate 

the fauna occurs in the Hasler Formation above the "grit beds" 

and below the contact of the Hasler with the overlying Goodrich 

Formation. In the TRF 81-108 section, the V. canadensis Subzone 



135

is present above a thin, fine- to coarse -grained, conglomeratic 

sandstone which is arbitrarily chosen to mark the Hasler-Goodrich 

contact. Presumably the "grit beds" and conglomeratic sandstone 

are correlative. 

The V. canadensis fauna is yet to be described from the 

Dokie Ridge outcrop section. The fauna should be sought at the 

base of the Goodrich Formation. 

Above the y. canadensis Subzone, in Subdivisions IVc and IVd 

the number and variety of foraminifers diminishes, no doubt 

partly because of an increased proportion of sandstone in the 

Goodrich succession. Such foraminifers as are present suggest 

that Subdivisions IVc and IVd should be correlated with the 

Haplophragmoides postis goodrichi Subzone, known best from its 

stratotype on the Hudson Hope-Moberly Lake road (Sutherland and 

Stelck, 1972; Caldwell et al., 1978). Foraminifera have not been 

recovered from Subdivision IVe of the cored section, which then 

must be treated biostratigraphically as a "barren subzone". 

THE TRF 81-108 SECTION IN REGIONAL STRATIGRAPHIC CONTEXT 

When considered with the biostratigraphic analysis of other 

Albian outcrop sections in the Peace-Pine rivers area (Koke and 

Stelck, 1984, 1985; Stelck and Koke, 1987), that of the TRF 81

108 core exposes important details of a major Late Albian 

transgressive-regressive couplet in northeastern British 

Columbia. These details are important in paleogeographic 
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reconstruction and in understanding the history of marine 

cyclicity as it affects a key segment of the foredeep of the 

Western Interior basin (text-fig. 6). 

Pine River Area 

Within the Pine River area there seem to be three basic, 

successive components to the Boulder Creek Formation: (1) a 

sequence of basal, thick-bedded, marine sandstones bearing the 

Middle Albian ammonite Gastroplites and other molluscs; (2) an 

overlying sequence of marine to non-marine conglomerates and 

sandstones; and (3) an upper sequence of mixed non-marine beds 

with coals. This broadly progradational sequence has been linked 

to withdrawal of the Hulcross sea as part of the Middle Albian 

Hulcross transgressive-regressive couplet (Caldwell, 1984). 

There is evidence that deposition of the middle and upper Boulder 

Creek sediments was not entirely devoid of marine influence. 

Stelck and Koke (1987) reported an inoceramid bivalve in the 

conglomeratic beds and a specimen of the foraminifer 

Haplophragmoides lapillosus Ludbrook in the coaly beds. It may 

reasonably be concluded from the character of the rocks, however, 

that such marine influence was limited and short-lived. 

Regionally, the upper coaly beds contain a terrestrial flora to 

which Bell (1956) tentatively assigned a Late Albian age, and 

Leckie and Foscolos (1986) have shown them to contain a series of 

paleosols associated with widespread siltstones and mudstones, 

presumably of floodplain origin. 

The typical Boulder Creek succesion is recognized in the 
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area of the Pine River valley, west of Chetwynd (text-fig. I), 

for example at Bowlder and Commotion creeks and at Dokie Ridge. 

The upper coaly beds, devoid of any marine foraminifers, are 

present in the TRF 81-108 core; the lower marine sandstones, with 

Gastroplites and Inoceramus cadottensis McLearn, are present at 

Commotion Creek (Stelck and Koke 1987). 

Within the Hasler Formation, the lower member is quite 

distinct lithologically from the upper; this is apparent in 

outcrop sections, in the TRF 81-108 cored section, and in 

petrophysical logs (text-fig. 3). The lower member is composed 

of commonly bioturbated and interbedded shales, silty shales, 

siltstones, and fine-grained sandstones, the proportion of 

coarser-grained terrigenous clastic sediment being considerably 

higher than in the upper member. The lower succession is 

unquestionably marine because foraminifers are recurrent 

throughout. They are included in the Trochammina depressa fauna, 

which defines a modified version of the T. depressa Subzone of 

Stelck and Koke (1987). This spans the entire lower Hasler 

member of the TRF 81-108 core and presumably also that of the 

Dokie Ridge outcrop section. The upper section of the lower 

Hasler member (Subdivision lIe in the TRF 81-108 core), 

characterized by strongly bioturbated siltstones and a less

varied foraminiferal fauna in which the species are represented 

by fewer individuals, may mark a gradual shallowing which 

culminated in deposition of an intensely bioturbated siltstone at 

the top of the lower member. In the TRF 81-108 core, the top of 

this siltstone is scoured and makes an abrupt contact with well
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bedded, non-bioturbated, silty shales at the base of the 

overlying upper member. If the contact between the lower and 

upper members marks a hiatus, it may not be extensive and almost 

certainly had no great duration because many foraminiferal 

species of the lower member persist through much of the upper 

member (text-fig. 4c). 

The upper member of the Hasler Formation consists of shales, 

silty shales, and mudstones, with only minor siltstones which 

commonly are segregated into thin ribs. Foraminifera reach their 

greatest diversity and numerical abundance in the upper Hasler 

and are divisible into two faunas, each of which defines a 

subzone. The lower fauna identifies a modified Trochammina 

umiatensis Subzone, the upper fauna the Reophax troyeri Subzone 

of Stelck and Koke (1987). A sharp subsidence or rise in 

relative sea level, with the iniation of deeper water conditions, 

seems to have introduced deposition of the upper Hasler 

sediments. The character of the sediments and the diversity and 

numerical richness of the foraminiferal faunas points to the 

upper member recording maximum inundation and most open-marine 

conditions of the Late Albian marine transgressive-regressive 

couplet (Subdivision IIIb in the TRF 81-108 core). 

In the Pine River area, the Hasler Formation is succeeded by 

the Goodrich Formation, a sequence of fine- to medium-grained 

sandstones with interbedded shales, mudstones, and siltstones. 

In the TRF 81-108 borehole, which cored most of the Goodrich, the 

persistence of marine conditions is revealed by the presence of 

foraminifers in the more argillaceous interbeds within the lower 
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sandstones and, to a lesser extent, within the sandstones 

themselves. An abrupt termination to deposition of the Hasler 

muds is announced by introduction into the sequence of a 3 m

thick matrix-supported conglomerate with associated sandstone, 

above which sandstones of the Goodrich predominate. The 

shallower-water marine conditions suggested by the Goodrich 

sandstones well may have beeen accompanied by retreat of the sea 

as the regressive phase of the Late Albian marine couplet. 

Although this may be so, there is no indication of other than 

marine conditions prevailing during deposition of the Goodrich 

sediments. Foraminifera are recurrent throughout Subdivisions 

IVa-d in the TRF 81-108 core, and although they diminish perhaps 

to the point of disappearance in upward succession, they are 

sufficiently strongly represented to assign subdivisions IVa and 

IVb to the Verneuilina canadensis Subzone of the Miliammina 

manitobensis Zone and to suggest that Subdivisions IVc and IVd 

mark the succeeding Haplohragmoides postis goodrichi Subzone. 

Hudson Hope-Moberly Lake Road Area 

Some 40 km north of the Pine River area, in the Peace River 

valley near Hudson Hope (text-fig. 1), the Boulder Creek 

Formation is composed of about 70 m of interbedded sandstones and 

silty shales (compare 168 m for the Boulder Creek succession in 

the Dokie Ridge outcrops). These sandstones with shales can be 

traced eastwards along the Peace River valley to Peace River 

town, in Alberta, where they form the Cadotte Member of the Peace 

River Formation. At Maurice Creek, opposite Hudson Hope, D.F. 
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stott (pers. corom.) reports that the marine sandstones of the 

Boulder Creek, containing Gastroplites and thus falling within 

the Gastroplites Zone of Jeletzky (1980), crop out at about 700 m 

elevation. Some 10 km to the south, along the Hudson Hope

Moberly Lake road, the overlying Hasler Formation crops out in a 

series of roadside exposures. These exposures have been the 

subject of much detailed work by Stelck and Koke (1987) and have 

been shown to fall within many of their new subzones of the 

Haplophragmoides gigas Zone of Late Albian age. According to 

Stelck and Koke (1987, p. 2256, text-fig. 3), the shales from 

which they obtained their subzonal assemblages first appear at 

about 730 m elevation, so as both the Boulder Creek sandstones 

and the Hasler shales are essentially flat lying, or dip 

eastwards at a very low angle, comparatively little of the 

uppermost Boulder Creek and lowermost Hasler formations is 

unexposed. 

Near Moberly Lake, moreover, the Hasler Formation is 

overlain by the succeeding Goodrich Formation, although in 

comparatively different facies from that of the Goodrich 

Formation in the TRF 81-108 core. A roadcut near the lake 

exposes thinner-bedded Goodrich sands with prominent interbeds of 

shale and is interpreted to be an outcrop of a thinned Goodrich 

Formation passing eastwards by facies change into shales of the 

Shaftesbury Formation. The term Shaftesbury Formation is applied 

to the thick shale succession that spans the equivalent of the 

Hasler and Goodrich formations farther west. From the 

transitional Goodrich outcrop near Moberly Lake, Sutherland and 
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Stelck (1972) described the foraminiferal fauna on which is based 

the Haplophragmoides postis goodrichi Subzone, the middle subzone 

of the Miliammina manitobensis Zone. The foraminiferal fauna was 

found in association with Neogastroplites haasi Reeside and 

Cobban, an ammonite of latest Albian age, and with other 

molluscs. 

using stott's observations on the Boulder Creek Formation at 

Maurice Creek and the results of Stelck and Koke's (1987) study, 

therefore, the following biostratigraphic sequence may be 

constructed for the Hudson Hope-Moberly Lake area: 

Miliammina manitobensis Zone 

Haplophragmoides postis 
goodrichi Subzone 

Verneuilina candensis* 
subzone 

Reophax troyeri Subzone 

Trochammina umiatensis* 
Subzone 

Trochammina depressa
subzone (top part exposed) 

Haplophragmoides gigas Zone Reophax tundraensis 
Subzone 

Haplophraszoides gigas 
ssp. A Su zone (top part 
exposed) 

Haplophragmoides gigas 
gigas Subzone 

Gap (c. 31 m) 

Molluscan Zone of 
Gastroplites 

* Presence of subzone inferred; no exposure 

The molluscan Zone of Gastroplites is of Middle Albian age and is 
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present in the Boulder Creek Formation. The subzones of the H. 

gigas Zone are of Late Albian age and are present in the Hasler 

Formation. The Subzone of V. canadensis, although present in the 

lowermost Goodrich Formation in the TRF 81-108 core, may lie 

either in the uppermost Hasler Formation or the lowermost 

Goodrich Formation at Moberly Lake, dependent on the character 

and degree of eastward facies change. The subzone of g. postis 

goodrichi lies in the (remnant) Goodrich Formation and is of 

latest Albian age. 

Compared to the Pine River area, therefore, the Boulder 

Creek Formation in the Hudson Hope-Moberly Lake area is much 

thinner and, biostratigraphically, is represented only by the 

lower marine sandstones of the Gastroplites Zone. The Hasler 

(Shaftesbury) Formation is expanded biostratigraphically by the 

addition of at least the three lower subzones of the H. gigas 

Zone and possibly by the addition of the V. canadensis Subzone of 

the M. manitobensis Zone. 

Peace River-Halfway River Area 

Some 40 km northeast of the Hudson Hope-Moberly Lake area, 

Middle and Late Albian beds again are exposed near the confluence 

of the Halfway and the Peace rivers (text-fig. 1). Pale-coloured 

sandstones of the Boulder Creek Formation, bearing Gastroplites 

and belonging to the Middle Albian Zone of Gastroplites, are 

overlain by dark-grey shales and mudstones of the basal 

Shaftesbury Formation. Koke and Stelck (1984, 1985) have 

elucidated the biostratigraphy of these shales and shown that 
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they are as different from the Hasler shales overlying the 

Boulder Creek Formation between Hudson Hope and Moberly Lake as 

these shales are different , in turn, from the Hasler shales 

overlying the Boulder Creek Formation in the TRF 81-108 core of 

the Pine River area. Near the mouth of the Halfway River, the 

Boulder Creek sandstones are overlain by shales, 42 m thick, 

bearing the Ammobaculites wenonahae foraminiferal fauna, which 

designates the ~. wenonahae Subzone at the top of the Gaudryina 

nanushukensis Zone (Caldwell et al., 1978; Koke and Stelck, 

1984). The~. wenonahae Subzone is partly or wholly co-extensive 

with the molluscan Zone of Stelckiceras liardense (Whiteaves) and 

is of youngest Middle Albian age. Stelckiceras liardense, a 

Boreal ammonite unrelated to Gastroplites, has a very limited 

distribution in the Rocky Mountain foothills and southern 

Interior Plains of Canada. It occurs in the Lepine Formation of 

the liard River area, where it is associated with Gastroplites in 

the lower part of its range, and in the Buckinghorse Formation of 

the Sikanni Chief River area (Jeletzky, 1980). Above the A. 

wenonahae Subzone, near the mouth of the Halfway River, the lower 

Shaftesbury carries yet another distinct foraminiferal fauna, as 

yet unnamed, but held by Stelck and Koke (1987) to mark an 

unnamed subzone at the base of the ~. gigas Zone. Above the 

unnamed subzone, 45 m of shales contain the Haplophragmoides 

gigas gigas fauna, which distinguishes the second oldest subzone 

of the H. gigas Zone, and above that again, an undisclosed 

thickness of shales containing the Haplophragmoides gigas ssp. A 

fauna, which distinguishes the third oldest subzone of the H. 
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gigas Zone (Koke and Stelck, 1985; this report, text-figs. 2 and 

6 ) • 

Thus, compared to the Pine River area, where the TRF 81-108 

borehole is located, and the Hudson Hope-Mobe~ly Lake area, the 

Boulder Creek Formation in the Peace River-Halfway River area 

seems to remain thin and be represented only by the lower 

Gastroplites-bearing marine sandstone. The lower part of the 

Shaftesbury Formation, which in greater part must be the 

equivalent of the Hasler Formation of the Pine River and Hudson 

Hope-Moberly Lake areas, again is expanded biostratigraphically, 

however, by the inclusion at its base of two additional subzones 

-- the A. wenonahae Subzone of the G. nanushukensis Zone and the 

unnamed subzone of the ~. gigas Zone, the former of Middle 

Albian, the latter of Late Albian, age. 

Synthesis 

A biostratigraphic interpretation of the Middle-Late Albian 

rocks in the Peace-Pine rivers region has been proposed by Stelck 

and Koke (1987). They attribute the restricted occurrence of the 

A. wenonahae Subzone (= Stelckiceras liardense molluscan zone) in 

northeastern British Columbia to a period of erosion when much of 

the Middle Albian record was removed and the A. wenonahae beds 

were reduced to erosional remnants. Koke and Stelck (1984, 1985) 

and Stelck and Koke (1987) have reasoned that the unconformity is 

present along the Peace River valley and lies within the 

continuous shale sequence of the Shaftesbury Formation, between 

the A. wenonahae Subzone of the G. nanushukensis Zone and the 
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unnamed subzone of the H. gigas Zone. Thus it probably seperates 

the Middle and Upper Albian substages. The unconformity is 

suspected by these workers to extend westwards and southwards 

into the Pine River area, where it seperates ~he lower 

Gastroplites-bearing marine sandstones of the lower Boulder Creek 

Formation from the middle conglomeratic and upper coaly parts of 

the same formation. As an alternative Leckie and Foscolos (1986) 

have suggested that the hiatus may find expression in the 

successive paleosols that they have found to be widespread within 

the upper (coaly) part of the Boulder Creek Formation. 

The possibility exists that the A. wenonahae Subzone (= ~.

liardense molluscan zone) may be unconformity bound, a hint being 

provided by Jeletzky's (1980) comment on ammonites collected from 

the Middle-upper Albian boundary beds by D.F. stott in the Liard 

and Sikkanni Chief rivers areas farther to the north. In these 

collections Gastroplites allani McLearn, which distinguishes the 

upper part of the Gastroplites Zone, seems to occur in 

association with Stelckiceras liardense in the lower part of the 

S. liardense Zone but to disappear abruptly in the upper part of 

that zone. There is no reported co-occurrence of these ammonites 

in the A. wenonahae Subzone in the Peace River valley near the 

mouth of the Halfway River. Hence the ~. wenonahae Subzone may 

correspond only to the upper part of the Stelckiceras liardense 

Zone and may be seperated disconformably or paraconformably from 

the Gastroplites-bearing sands of the Boulder Creek Formation. 

Regardless, the implication of Stelck and Koke's 

interpretation is that a hitherto-unrecognized, short-lived, 
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transgressive-regressive, marine couplet marked the end of Middle 

Albian time. It post-dated the Middle Albian Hulcross-Boulder 

Creek couplet and pre-dated the Hasler-Goodrich couplet, which 

Caldwell (1984) has equated to the most expan~ive phase of the 

Kiowa-Skull Creek marine cycle as it affected the Western 

Interior basin in Canada. The transgressive phase of the new 

short-lived, transgressive-regressive couplet is marked by the 

molluscan Zone of Stelckiceras Liardense and the foraminiferal 

Subzone of ~. wenonahae, the regressive phase by the proposed 

unconformity (paraconformity) seperating the Gaudryina 

nanushukensis Zone (~. wenonahae Subzone) from the 

Haplophragmoides gigas Zone. 

An alternative is that there may be no unconformity, above 

the ~. wenonahae Subzone, and the Middle Albian marine shales 

with the A. wenonahae fauna mark the initial phase of the 

predominantly Late Albian marine transgression which onlapped 

westward and southward over progressively younger Boulder Creek 

deposits and culminated with deposition of the upper Hasler muds 

(text-fig. 6). It seems entirely reasonable to suggest, as 

Stelck and Koke (1987) have done, that the marine to non-marine 

conglomeratic middle portion and the non-marine coaly upper 

portions of the Boulder Creek Formation in the Pine River area 

are the landward facies equivalents of the Haplophragmoides gigas 

gigas, ~. gigas ssp. A, and Reophax tundraensis subzones of the 

~. gigas Zone, as these are developed in the basal Hasler and 

Shaftesbury formations of the Hudson Hope-Moberly Lake and Peace 

River-Halfway River areas. If an unconformity exists at all, it 
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is most likely above the Gastroplites-bearing marine sandstones 

of the Boulder Creek Formation, which mark the regressive phase 

of the Hulcross transgressive-regressive couplet, and the 

overlying shales, whether these shales be of Middle or Late 

Albian age. 

what is clear is that the transgressive Hasler sea did not 

reach the Pine River area, where the TRF 81-108 borehole is 

located, until well into Late Albian time. The bioturbated silty· 

shales, siltstones, and sandstones of the lower Hasler Formation 

which span the Trochammina depressa Subzone in the TRF 81-108 

core, point to shallow-, turbid-water conditions prevailing for 

some time after the sea inundated the Boulder Creek alluvial 

plain. There is some evidence that deposition of the lower 

Hasler sediments was terminated by a sharp pulse in the 

transgression which, judging from the increased diversity and 

numerical richness of the foraminiferal faunas of the Trochammina 

umiatensis and Reophax troyeri subzones, may have established 

clearer, deeper waters over the Pine River area. Initial retreat 

of the Hasler sea from the area was dramatically heralded in the 

Pine River area by sudden influx of sands and gravels -- the 

"grit beds" of the Hasler Formation in the Hasler Creek outcrop 

section, the basal bed of the Goodrich Formation in the TRF 81

108 core. The Goodrich sands themselves, and the distribution of 

foraminifers within them, point to marine deposition continuing. 

Gradual dissappearance of the foraminifers, however, suggests 

that, with the progressive influx of more and more sand into the 

area, the environment became hostile to the foraminifers and they 
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waned to the point of disappearing. 

In that portion of the Western Interior basin that underlies 

the Interior Plains, Haplophragmoides gigas gigas and associated 

species distinguish a foraminiferal zone in shales of the Joli 

Fou Formation, below widespread sandstones, siltstones, and 

shales that have been designated the Pelican Formation in 

northeastern Alberta, the Viking Formation in southern Alberta 

and much of southern Saskatchewan, the Newcastle Sandstone Member 

of the Ashville Formation in the Manitoba Escarpment and adjacent 

plains, and the Muddy Sandstone in Wyoming. Above these 

sandstones, the shales fall within the distinct Miliammina 

manitobensis Zone. The Viking Formation is particularly well 

known because it provides reservoirs for accumulation of oil and 

natural gas. It is important also in other ways because the 

formation and its correlatives have been held to mark a 

widespread Late Albian marine regression -- the culminating phase 

of the Kiowa-Skull Creek marine cycle of the Western Interior 

basin (Caldwell, 1984). In the much more continuous and thicker 

foredeep sequences of the basin in northeastern British Columbia, 

there is no obvious lithostratigraphic correlative of the viking 

Formation. Using the evidence of their foraminiferal subzones, 

Stelck and Koke (1987) designated the entire Hasler Formation, 

from the base of the Reophax tundraensis Subzone to the base of 

the Verneuilina canadensis Subzone, equivalent to the Viking 

interval of the plains. If this be so, then the main Late Albian 

marine transgression reached its peak much later in northeastern 

British Columbia (late Hasler time) than it did throughout most 
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of the plains (Joli Fou time) and any eustatic influence on 

transgression and regression (Caldwell, 1984) has been overridden 

by the influence of local tectonics. 

The viking Formation and associated sandy developments on 

the plains region need to be reinvestigated. In the Caroline 

area of Alberta, Leckie (1986c) interpreted the lower part of the 

viking Formation to be a progradational shoreface sequence 

associated with regression, the upper part to be a sandstone 

formed during transgression. Across Saskatchewan, more than one 

sand is involved in the viking Formation, and there are reports 

of disconformities below and withhin them (W.G.E. Caldwell, pers. 

corom.) The complexity in the plains region is underscored by the 

Verneuilina canadensis fauna being found beneath the viking 

Formation in some sections and above it in others (North and 

Caldwell, 1975b, p. 314). It is distinctly possible, therefore, 

that some sandstones of the Viking Formation may be 

progradational deposits associated with withdrawal of the Late 

Albian Joli Fou sea, others may be deposits associated with 

transgression of the ensuing sea, and still others may be 

equivalent to the basal Goodrich sands which mark regression of 

the Hasler sea in northeastern British Columbia. 

SUMMARY OF CONCLUSIONS 

1. The core of the TRF 81-108 borehole in the Pine River area of 

northeastern British Columbia offers a continuous section through 
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much of the Goodrich Formation, all of the Hasler Formation, and 

the upper part of the Boulder Creek Formation, which cannot be 

matched in outcrop. All formations are of Middle to (mainly) 

Late Albian age. 

2. Foraminifera, present throughout the entire Hasler section 

and the lower part of the Goodrich section, enable the TRF 81-108 

core to be analysed objectively in terms of a number of 

consecutive faunal divisions and subdivisions and these, in turn, 

to be related to the following upward sequence of previously 

established zones and subzones: the Trochammina depressa, !. 

umiatensis, and Reophax troyeri subzones of the Haplophragmoides 

gigas Zone, and the Verneuilina canadensis and Haplophragmoides 

postis goodrichi subzones of the Miliammina manitobensis Zone. 

3. Two of the subzones established by Stelck and Koke (1987) 

should be modified to accord better with distribution of the 

foraminifers. The T. depressa Subzone should be expanded to 

embrace the entire, distinctive lower member of the Hasler 

Formation in the TRF 81-108 core. The T. umiatensis Subzone 

should be restricted by a complimentary amount to span only those 

beds "flooded" by the index species, which in the TRF 81-108 core 

form the lower part of the upper member of the Hasler Formation. 

4. The foraminiferal subzones enable the TRF 81-108 cored 

section to be correlated with outcrop sections, studied by 

others, in the Pine River area. These sections include those of 

Dokie Ridge, Bowlder Creek, Commotion Creek, and Hasler Creek. 

5. The foraminiferal subzones permit the TRF 81-108 section to 

be correlated and integrated biostratigraphically with important 
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outcrop sections to the north and east, which have been studied 

by Koke and Stelck (1984, 1985) and Stelck and Koke (1987). 

6. Biostratigraphic correlation and integration of the TRF 81

108 section enables it to be set in a context of the depositional 

record of an important Late Albian transgressive-regressive 

couplet affecting the foredeep of the basin in northeastern 

British Columbia. In particular it exposes that marine 

transgression from the Peace River valley was considerably 

delayed in extending farther south and west into the Pine River 

valley by accummulation of alluvial deposits now incorporated 

into the middle and upper Boulder Creek Formation. 

7. The study of the TRF 81-108 core, combined with the work of 

Stelck and Koke (1987), points to the need for a re-evaluation of 

the correlative beds, bounding the Viking Formation and 

equivalents, within the southern Interior plains. 
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EXPLANATION OF PLATE I 

Figure 1. Bathysiphon brosgei Tappan, x42. 

Figures 2, 3. Bathysiphon vitta Tappan, 2, x57; 3, x51. 

Figures 4-7, 15, 16. Hippocrepina barksdalei Tappan, 4, x58; 5, 

7, x48; 6, x56; 15, 16, x60. 

Figures 8-11. Hyperammina sp., x45. 

Figures 12-14. Psammosphaera sp., 12, 14, x80; 13, x73. 

Figures 17, 18, 24-26. Saccammina alexanderi (LOeblich and 

Tappan), x45. 

Figures 19-21. Saccammina lathrami Tappan, x52. 

Figures 22, 23. Kechenotiske sp., x52. 

Figure 27. Ammodiscus anthosatus Guliov, x50. 

Figure 28. Ammodiscus cf. A. kiowensis Loeblich and Tappan, 

x165. 

Figures 31, 32. Ammodiscus sp. 1, 31, x96; 32, x50. 

Figure 33. Ammodiscus sp. 2, x48. 

Figures 36, 37. Ammodiscus sp. 3, 36, x182; 37, xl12. 

Figures 29, 30, 34, 35. Thuramminoides septagonalis Chamney, 

x50. 
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Tab1e I I . SPECIES LOCATION ltWEX
Index numbers are the columns in which ~I)(~cle~; appear.

INDEX 
NUMBER SPECIES 

74 Aaptotoichus(?) sp. 02 
66 Ammobaculites bergquisti ~u

41 Ammobaculites cf. A. humei 60 
10 Ammobaculites framnentarius !iO 
62 Ammobaculites fracrmcntarius Var 56 
89 Ammobaculites obliquus 7 
93 Ammobaculites pacalis pattersoni 73 

1 Ammobaculites sp.l 61 
49 Ammobaculites sp.2 21 
11 Ammobaculites tyrrelli 33 
42 Ammobaculites wallalensis 22 
51 Ammobaculites wenonahae 64 
38 Ammodiscus anthosatus 90 

2 Ammodiscus cf. A. kiowensis 8 
23 Ammodiscus sp.1 67 
63 Ammodiscus sp.2 34 
78 Ammodiscus sp.3 37 
12 Ammodiscus spp. 83 
13 Ammomarginulina cragini 58 
92 Ammomarginulina sp. 84 
81 Ammotium fip. 85 
55 Arcnobulimina(1) paynei 9 

3 Bathysiphon brosgei 
43 Bathysiphon vitta 
53 Conorbina(?) sp. 
14 Dorothia sp. 
24 Eggerella spp. 
60 Gaudryina sp.1 
88 Gaudryina sp.2 
45 Glomospirella(?) sp. 

4 Gravellinachamneyi 
25 Haplophragmium cf. H. engleri 
71 
59 

Haplophragmium cf. 8. swareni 
Haplophrasmium(?) sp. 

72 Haplophragmoides cf. H. bonanzaense 
26 Haplophragmoides cf. H. kirki 
15 Haplophragmoides cf. H. multiplum 
65 
44 

Haplophragmoides collyra 
Haplophragmoidc3 gigas ssp. A 

27 Haplophragmoides gilberti 
35 Haplophragmoides multiplum 
39 Haplophragmoides postis ssp. B 
61 Haplophragmoides postis ssp. D 
66 Haplophragmoides sp.1 
68 Haplophragmoides sp.2 
69 Haplophragmoides topagorukcnsis 
76 Hippocrepina barksdalei 
52 Hyperammina sp. 
70 Kechenotiske sp. 
79 Lituotuba(?) sp. 
16 Miliammina awunensis 
28 Miliammina i~£lat.a
17 Hiliammina ischnia 
18 Miliammlna manitobensis 
75 
77 

Miliammina sp. 
Hiliammina sproulei var. gigantca 

29 Psamminopelta bowsheri 
!i Psammosphaera sp. 

46 Pscudobolivina VnriUll<l 

91 Quasispiroplectammiua(?) ~.p.

36 Recurvoides(?) sp. 
30 Reophax dccl<;.eri 
54 Reophax incompta 

G Rcophax sp.1 
51 Rcophax sp.2 
19 Rcophax sp.3 
31 Reophax troycri 
20 Reophax vasiformis 
32 Saccamminu alcxundcri 
47 Succamminu lathrami 
40 Scherochorella minuta 

Tcxtulariopsis(?) up. 
Thuramminoidcu ucptanonalis 
Trochammina alcanensis 
Trochammina callima 
Trochammina cf. T. dcpressa 
Trochammina cf. T. gatescnuis 
Trochammina cf. T. rainwatcri 
Trochammina cf. T. ribstonensis 
Trochamrnina cf. T. rutherfordi 
Trochammina cf. T. wetteri 
Trochammina rutherfordi rutherfordi 
Trochammina umiatensis 
Trochammina wickendeni 
Trochammina(?) sp. 
Trochamminoides apricarius 
Uvige~~ina manitobensis 
VERNEUILININAE 
Verneuilina canadensis 
Verncuilina cf. V. canadensis 
Vcrneuilinoides fischeri 
Verneuilinoides perplexus 
arenaceous fragments 
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