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PREFACE 

This bulletin records the results of a study of microfoss ils from precisely 
determ ined stratigraphic positions in a succession of Lower Cretaceous strata of 
Barremian age. The study provides a valuable reference section in addition to the 
paleontological dating and biostratigraphic criteria that contribute to the refinement 
of stratigraphic correlation. 

Y. 0. FORTIER, 

Director, Geological Survey of Canada 

OTTAWA, March 15 , 1968 
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BARREMIAN TEXTULARIINA, FORAMINIFERIDA FROM 

LOWER CRETACEOUS BEDS, MOUNT GOODENOUGH 

SECTION, AKLAVIK RANGE, DISTRICT 

OF MACKENZIE 

Abstract 

A Lower C retaceous upper sha le-s il tstone divi sion (Jeletzky , 1958) 
outcrops on th e east fl an k or Mount Goodenough , west of Mackenzie Rive r 
Delta . T he basal beds conta in ab undant agglutinated forms of Foraminiferida . 
T his microfa una comp rises fourteen genera, twenty-eight determ ined species 
a nd one subspecies, a nd e ight indefin ite spec ies taxa. Fourteen species and 
one subspecies are new. Some elements of the microfauna com pare with the 
zone V erne11ili11 o ides s11bfithiformis of Bartenstein ( 1954) from north western 
Germa ny, which is of Ba rremia n (Up per Neocomian) age. 

Resume 

Des couches supe ri eures de gres schi steux du C retace infer ieur (Jeletzky, 
1958) afll eu rent au fl a nc est du mont Goodenough , ~t J'ouest du delta du 
M ackenzie. L es couches infer ieures renferment de nombreuses formes 
agglu ti nees de foramin iferes . Cette 111icrofal1ne comporte quatorze genres, 
vingt-huit especes determi nees et une sous-espece, ains i que huit taxo ns 
d 'espece ind eterminee. Qua torze especes et une sous-espece so nt nouve lles. 
Quelques elements de la microfaune rappe ll ent Ja zone V em e11ili11oides sub­
lithifor111is de Bartenste in (J 954) , dans le nord-ouest de l ' A l lemagne, 
laque ll e est d 'age Barremien ( N eocomien superieur). 
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INTRODUCTION 

Locatio n and General Fea tures of Area 

The desc ribed Lower C retaceous Foraminif'erida are from the rock-strati­
graphic interva l des igna ted by Jeletzky ( 195 8) as the lower member of the upper 
s hal~siJtsto nc division. The samples were col lected in July 1962 a long the 
prominent spur runn ing north east from Mount Goodenough on the Akl avik 
R ange of the Richardso n M ou nta ins, Di strict of M ackenzie . This area is about 50 
miles south of th e Arctic Ocean o n the west bank f the Mackenzie River Delta 
and abo ut 2 miles north of Goodenough C reek, latitude 67 °57' I O"N, and longitude 
J35 °25 ' 19" W, Map J06 MS of th e a ti o na l Topograp hic System . The mi cro­
foss il s were recove red from the rock unit I (Fig. 2). 

The a rea was reached by helicopte r from Operation P orcupine fi eld camp 
a t H o rn L ake north o f Rat River. Charte r a ircraft a rc obta in ab le at [nuvik o r 
Aklavik approximatel y 50 and 25 a ir mil es respective ly to the cast. Float-equipped 
aircraft can land on the Wes t Channel within a mile of the Mount Goodenough 
section. 

The main fea tures of the geology and structure of the region have been 
desc ribed in a series of papers by J . A. Jelctzky ( 1958, l 960, J 96 1 a, 196lb). 
The major structural feature is the Donn a Rive r Fau lt trending north-south , about 
3 ~ miles west of M ount Goodenough. Betwee n thi s fault and Mount Goodeno ugh 
arc the Goodenough C reek F ault , an unn amed fault , and the Jimm y Creek Fault. 
Jelctzky (l96Ja) states th at the easte rn fl ank of the Richardso n M o untain s form s 
a sepa rate structural zone of intense fault ing as opposed to the mo re regularly 
folded centra l area and is also di stin ct from the essentiall y stable belt to the east. 

The immedia te area contains Upper Jurass ic to Jate Lower Cretaceous and 
poss ibl y ear ly Upper Cretaceous rocks , in cluding marine deposits representing 
the Neocomian stage. T o the south in the region o f the P ee l Pl a tea u and E agle 
Pl a ins, thi s inte rval a pparently is not represented and the yo unge r Lower 
C retaceou s ( Albia n ) sediments res t unconform abl y on o lder M esozoic and 
Paleozoic rocks. The genera l geology of the area is shown o n GSC M ap 10-1963 
based on data obta ined during Operation Porcupine, J 9 62 . 

Thi s report provides o ne of the first detail ed description s of the microfaun a 
from the Neocomian of Arctic America. Cons iderable data on the Alaskan 
Cretaceous have been published by the United States Geological Survey (Tappan , 

Origina l MS . subm iucd by aut hor December 4, 1964. Final ve rsion ap proved for publi ca ti on 
M arc h 15, 1968. 

Auth or·s address: Institut e of Sedi menta ry and Petroleum Geology, Geolog ica l Survey o f Ca nada, 
Calgary, Alberta . 
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BARREM IAN TEXTULA Rll NA 

l 957, 1961 , 1962), but the fo raminiferal zon ation pertains onl y to beds younger 
than the Okpikru ak Formation in which Foraminiferid a were reported as ra re. 
The writer has used the general stratigraphic and macrofoss il framework of 
Jeletzky ( 1958, 1960, 196 1a). Biochronol ogica l inferences from fo ramini fe ral 
recovery arc repc rted in the discuss ion of previously publi shed species. 

Acknowledgments 

The writer gratefull y ackn owledges the laboratory ass istance of D. L. Herron. 
M. J . Copeland and J . H . Wall contributed va lu able criti ca l comments, additi onal 
guides fo r general presentation were provided by J . A. Jele tzky and R . T. D. 
Wicke nc!e n. T he new Treatise on Invertebrate Paleontology, P ::i rt C, P rotista 2, 
had not been published p rio r to com pletion of the manu script. A personal visit 
to the authors of the Trea tise, A. R . Loeb li ch, Jr ., and Helen Tappan, was most 
helpful. T hese auth ors kindly contribu ted a copy of the Fo ramini fc rida class ifi ­
cat ion used in their publica tion . 
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STRATIGRAPHY 

R ock Unit Sequence 

The te rm uppe r sha le-s iltstone divi sion as introduced by Je le tzky ( 1958) is 
the o nly publi shed rock-s tra tigra ph ic designa ti o n fo r the seque nce of strata unde r 
investiga tion . H e conside rs th at these bed s a rc equivalent in age to the uppe r pa rt 
of th e I sach sen sa ndstone in the Arct ic islands. 

The fi eld secti on C R6-N 62 ( 0 to I I 0 feet) of thi s re port is equiva lent 
approxim atel y to th e lower part of Jelctzky 's zo ne B ( 196 1 a), unde rl ying the 
Crioceras ( Crioceras) cf. emerici subzo ne of the basal Crioceras ( f-l ap locrioceras ) 
cf. rernondi zone of the Barremi a n. The microfoss il control will con tribu te to a 
mo re exact cor rela tion of the ex posed sect ions within the fa ulted Aklavik R ange 
whe re very few macrofoss ils have been co ll ected. Jelctzky ( I 96 1 a, Co rrel. C ha rt , 
Sec. I ) repo rts a " regional un conformity" between thi s upper sh a le-s iltstone 
di vision a nd the underlying lower sandstone divi sion. The sectio n compri sing 
thi s stratigraphic success ion was measured and sa mpl ed by th e wr it er on Treeless 
C reek (CR4-N 62) a bout JO miles southeas t o f M ount Goode nough. A te ntat ive 
correla tion of the up per sh a le-s iltstone division at thi s time wo uld pl ace the 
unconfo rmity about 250 feet stra tigraphi ca ll y bc'.ow the base o f roc k uni t I . 

The tota l sec ti on exposed at thi s Mount Goodenough locati o n has been 
sa mpl ed , p rocessed , a nd exa mined for microfossi ls. The uppe r limit of the 
strat ig raphic interva l used in thi s repo rt was se lected on the bas is o f the mic ro­
faun a l change from predomin antl y aggl utin a ted , bcnthoni c fo raminife rs to a fa un a 
conta ining increasing numbe rs of calcareous lage nid spec ies. The lower contact 
occurs at the top of the grass-cove red slope o n the west bank of the Mackenzie 
Rive r Delta (see Frontispiece) . 

Because of the a lluvium and scree cove r, samp les were obta ined fr om hand­
dug pits and trenches throughout thi s lower part of the Mount G oodenough sect ion. 
Mic ropaleonto logica l sam pies we re collected sequentially every l 0 feet or less 
by means o f tre nch s::i mpling whe re litho logical change occurred. The predominant 
litho logic type consists of moderately hard , res istant mudstone composed of equal 
pro portions of s ilt and clay. Sha le is present in the inte rva ls from I 0 to 20 fee t, 
from 50 to 60 feet, and from 90 to l 00 feet. Clay-i ronstone concretions a nd 
3-inch-thick clay-ironstone beds occur throughout the section , increas ing in 
number towards the top. Figure 2 represents the lithological column of the tota l 
section with remarks o n the more sign ifica nt litho logic types. lt a lso in cludes the 
tirr. e-stratigrap hic equivalents o f Jeletzky (Correl. Chart , 1961) . 
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(J. A. Jele tzky, 
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Lithology Rock Unit 

MOUN T GOODENOUGH SECTI ON 

Latitude 67' 57' 10" N., 

Longitude 135' 25' 19 " W. 
by T. Potter Charnney 

LEGEND 

~~ijj Shale 

CJ Sdr · nc 

ED Sa1>el>1nnc 

I ~' I ,,f,•;cous (ha1d) 

~Alu./wom.' 

I o o o o o o I Conqlomcwc 

B C.11lmnaccous shale 

EJ Calca1eous 

e:++o;=_l\----1--------11 o.1scnh· I"'""! I;,') J from •ock Uni! I 

( 20) 

(1 9) 

(18) 

(2) 

(l) 

SECTION 5, G.S.C. Paper 58-2 
67' 56' N .. 135 ' 24' 30" W. 

by J. A. Jele tzky 

"Lc~vc.>r flt/rt outcrops in bed of a smafl ewe( 

abour one mt!e north of Goodenough Creek" 

Ru 1 untfs for section 5 . (1) 

FIGURE 2. Stratigra phic r ela tionship s of th e upper sha le- siltstone division (Barremi an) 
of th e M ount G oodenough secti on. 

GSC 



STRATIGRA P J-1 Y 

L ith ology 

Section meas ured on northeas t spur of Mount Goodeno ugh 2 miles north of G ood­
eno ugh Creek. 

Unit Litho logy 

Upper Sand sto ne D iv isio n 

13 Sa ndstone , li ght grey to buff, some rusty fe rruginous sta ining, 
quartzose, hard , fl aggy-weat hering in up per pa rt with 10-foot 
thick, massive, basa l un it for111in g a ve rtical c liff. Add iti o na l 
sec ti o n exposed above but inaccess ible. _ 

pper Shale- S ilt stone Di visio n 

Upper M ember 

12 S iltstone and so 111 e inte rbedded sa ndsto ne, grey; a lte rnat ing so ft e r 
argi ll aceous a nd harder s iliceous layers result ing in somewhat 
flaggy weathe red surface. Ma ny parts of the c liff face were 
scree-covered a nd inaccess ible __ 

11 Limestone, ve ry arenaceous a nd a rgi ll aceo us; abundance of pele-

Thickness 
(feet) 

65 

180 

cypod shells; hard, platy-wea ther ing fragment s 5 
10 Siltsto ne, da rk grey, beco111in g ve ry sa ndy 111 the basa l 25 fee t, 

fri a ble in part with poo r exposu res . 250 

Lo 11•er M ember 

9 Sandsto ne, grey to light grey when wea thered; some ye llow, ferru­
g in ous stainin g: so me c rossbedd ing a nd la111inati o ns; very 
silty in part ; a rg illaceous interva ls contai n abundan t worm 
burrows in reef-lik e masses; whole inte rval q ui te resista nt , 
fo r111in g the first pro minent r idge below unit 13 __ 100 

8 Mudstone, grey, alternating ha rd a nd soft , a renaceous intercala-
tions, becom ing more in durated at the base; in terbedded fe rru-
g ino us, s tained shale; a min o r r id ge-former, covered in part.. 125 

7 Mudstone , med ium grey to dark g rey, ve ry sha ly in pa rt ; few oc­
currences o f ironsto ne concre tions increasing in num ber 
towa rds the base; ca rbo naceo us, in te rca la ted sha le beds a t 
base associated with iro n ca rbo na te c rys ta ls, marcas ite , a nd 
fe rrugi nous s tai ning . 100 

6 Sha le, da rk g rey to da rk brown , indura ted , s ilty in part , iro n­
s tai ned to li ghter ye ll ow- brown ; abunda nt c lay -iron concre­
tions of very odd shapes fro m 14 inch to 12 inches in d iameter. 
lndurated sha le pa rt a bo ut 70 feet a bove base fo rms a prom-
inent 15-foot cliff_ 250 

5 Sandstone , ash -grey to grey, a rg illaceo us a nd silty in the lower pa rt 
with thin , black , underc lay a t the base; some 3-inch thick 
ye ll ow, limo niti c beds. .. 60 

4 Sha le, da rk grey, sli ghtly s ilty, three to four maj or levels of c lay­
ironstone concretion s, red-brown wea ther ing; increas ingly 
s ilty upward , more indurated at the top __ 70 

3 Muds tone, da rk grey, indu rated , gradin g to softer, s ilty sha le at 
the base with " rose tte" s ider ite c rysta ls ; worm burrows, fl ow 
casts a nd c lay-ironsto ne concre tio ns in the upper part .. 100 

Height 
above base 

(feet) 

1,505 

1, 440 

1,260 

I ,255 

1 , 005 

905 

780 

680 

430 

370 

300 
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BARR EM IAN TEXTULAR ll NA 

Uni1 Lithology 

Lower Member (cont.) 

2 M udstone, grey, weat hering ash-grey; clay- ironsto ne concret io ns 
in the lower part , fewe r concretions in the upper part with 
increasi ng hard ness and s ilt content ; sandstone, silty and 

Height 
Thi ckness above base 

(feet) (feet) 

arg illaceous at the top . 90 200 
Mudstone, grey lo ash-grey, and interbedded dark grey shale ; 

various sizes a nd shapes of clay- ironsto ne concretions at base 
with slightly more silt content. .. 110 110 

Economic Significance 

The economic significance of thi s sedimentary sequence is based on its 
potential as a hydrocarbon rese rvoir. The regional eva lu at ion of this de positional 
interva l shows two favo urable facto rs: ( J ) the seq ue nce thins rapidly from north­
wcst to southeast partly because of depositiona l thinning and partl y beca use of 
pre-Albian eros ion ; (2) to th e northwest, the sequence conta ins thick , marine, 
hydrocarbon sou rce beds. The thinning of this wedge to the southeast redu ces 
the strati graphic separation between the basa l sa nds of Late Jurass ic a nd Early 
Neocom ian ages and the overlyi ng sa nd s of Early Albi an and Aptia n ages. Jn 
the vicinity of the feather edge of the cocomi an these two porous sands arc 
separated by the unco nformity which should act as a passageway for migrating 
intrastrata l fluids. 

It is interest ing to note the great similarity between the depositional setting 
of the Neocomian seq ue nce in the Hudson H ope area of northeastern British 
Columbia and the present area . .In northeaste rn British Col um bia th e Neocomi an 
sed ime nts comp ri se a much thicker seque nce of coarser elastics. Few foramini ferid a 
have been recove red from these strata probably beca use of inh ospitable condi­
tions owing to low sa linity o r brack ish water. He re too, the wedge of Ncocomia n 
dim ini shes rapidly to the east. 
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PALE ONTOLOGY 

Microfauna and Correla ti on 

The present study is a contribution to the northern mapping project of 
Opera tion Porcupine. It is a systematic descriptio n and illust ra tion of Foramini­
fer id a from the suborder T ex tulariina recovered from rock unit 1 (Fig. 2). This 
rela tively thin , ve rti cal inte rval was chosen because it shows maximum optimum 
frequency of occurrence of agglutinated foramin ifers in the Barremian stage. The 
microfauna described is an integrated assembl age. Microfaunal subdivisions in the 
overlying sequence may show the di sappeara nce of ce rta in species from thi s 
mi crofaun a a nd the first appea rances o f new species. 

R elated species of the suborder T extulariin a are grouped because of the 
predominance of these benthonic, agglutin ated fo rms th roughout the Lower 
Cretaceous of weste rn and northern Canada. They contribute up to ninety per 
cent of the recoverable mi crofauna and a re often the onl y available fauna 
thro ughout relativel y thick, stratigraphi c sequences. Their app li cat ion to field 
m apping as crite ria for biostratigraphic co rrelation has proven most useful. 
Subdivisio ns of rock units based on the p resence of these for ms do not necessa rily 
constitute bi ochro nologica l indices . With suffi cie nt density of con trol from addi­
tio na l stratigraph ic secti o ns, ti me-stra tigraphic eq uiva lencies can be interpreted . 

The more primitive, agglutinated species of fora minife rs a re relat ively more 
difficult to identify than the calca reous forms. When repo rting microfauna micro­
pa leontologists tend to igno re thi s group in favour of the more obviously different 
ca lca reous species. Another reason fo r thi s one-sided repo rting is the erroneous 
be lief that calcareous forami nifers a re plankto nic. On the contra ry, of the many 
genera of Fora miniferida, there a re app roxi mately onl y twelve th at a re truly 
pla nktonic (Loeblich, et al., 1957) . Of these o nl y three or four genera have been 
recovered from the pre-Terti a ry rocks of western and northern Ca nada . 

T he textu la riinid microfaun al assemblage of thi s report compri ses fo urteen 
genera with a to tal of twenty-e ight species. The di stributi on of the species 
recovered withi n the strati graphic interval o f rock unit l is shown in Table I. 
Some of the descriptions in the taxonomic section indicate the biochronological 
significance of the fourteen previously establi shed spec:ies. These fourteen species 
provide the only biochronological correlation by tex tul ariinid s ava il able at present. 
The Neocomian stage in North America has had very littl e micropaleontological 
study; the classical reference for thi s age of microfaun a is in northwestern Germany 
( H echt, 1938). Gaudryina tappanae n. sp. has been co mpared with some of the 
indistinct fi gures of H echt 's Verneuilina D4 ( Verneuilinoides sublithiformis 
Bartenstein , 1954). The b asal beds of the M ount G oodenough section may then 

7 



BA RR EM JAN TEXTULARll NA 

be co rre lated within the zone Verneuilina D4 of the Barremi an stage. The total 

stra ti graphic ra nge of A mrnobaculites reophacoides Ba rtenste in (195 3 ) has not 

been established 1n the M o unt Goodenough secti on but 1s reported in rock uni t 1 
and it may range above and below thi s unit . H echt ( 1938 ) has establi shed a zone 

in the upper Barremian on the basis of thi s spec ies but additi onal cont ro l is 

Ammobaculi res reophacoides Bartenste1n 

A erectus Crespin 

A. sp. 

Ammod1scus mackenz1ens1s n. sp 

A sp 

Ba1hys1phon scm t1 /fata n sp 

8 qranulocoella n sp 

Gaudryma tappanae n sp 

G/omosp1ra subarcuca n sp 

G subarr·uca saturna n s sp 

Glonn.'"P"d'a arct1ca n sp 

G. sp 

' Gfomcsrurc/fa elongata n sp. 

Haplophraqm1Um cl H. aequafe (Roemer) 

Haplaphragmo1des goodenoughens1s n sp 

H mflat1qrand1s n sp 

H caroms n. sp 

H duoflaus n sp 

H cf H duofl;ws 

Feet from ~ 
base 6 

0 
N 

8 
0 

"' 6 
N 

I I 

0 

0 
'! 
0 

"' 

I 
0 x 

o I 

0 

"' 6 
"' 

x I 
I I 

0 

0 

I o x 0 

x I 
I 0 I 0 x 0 x x 

I I o I x 

I x I 
0 I I 0 

I x I 
I I 

0 0 I I o 

I • o 0 0 0 0 0 

I o I x 
0 x I I I 

I I I I 

0 
0 

6 
"' 

x 

~ 

6 
0 

I 
I 

I 
I 

I 

I 
x I 

I o 

> H sp /I I I I I 
H spp und1f x x 

? Hypc:rammma c.f H. c1c1cula (Parr) I 
H. c.f H al1urov1ca Re1tlingcr I x I 
H1ppocrepma cf H. barksda/ei (Tapp<11 ; I x 

Pr01con111a c I P. arenosa Crespin x 

? Proteonma sp 

1 Psammmope/1a cf P. bows/Jen Tappnn I x 

Texrulax1a cf. T ropagorukens1s TJppan I I 
Reophax rundraens1s n. ~p I o o I I 
Thurammmo1clcs scpragonalis n. sp. I I 0 I 
Trochammma squamara (Jones and Parker) vnr. limbata Chapman x I I I I 
Saccammma spp. I 0 

Trochammma co1ucommu1a n sp > x o ' x I 
T spp x 

GSC 
LEG E ND 

Present. . x Rare (1). 

Few (2-5). ./ Common (6-20). .0 

Abundant (>20). Extremely db undam (> 50) . . .... 
TABLE I. Distribution o f Tex tulariina from rock unit 1, lower member of upper shale- siltstone division. 
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PALEONTOLOGY 

required from the upper beds of Mo unt Goodeno ugh before such deta il ed 
biochronological subdivi s ions can be inte rpreted . 

Calcareous species re presenting the subfamil y Nodosariinac have been 
recovered from each sample co ll ected from the beds on which thi s report is based . 
T he genus Lenticulina is most common a nd a few fragments of Nodosaria sp. 
occur. Other calcareous species include Quinqueloculina sp ., ?Quadrimorphina 
sp., and re presen ta tives of the sub fa mil y Po lymorphinin ae . 

O st racods a re rare, o nl y two poo rl y prese rved spec ime ns having been found . 
Megasporcs or la rge pl ant spo re cases a rc fa irl y ab und ant and poss ibly present 
in suffi cient numbers throughout the tota l section to prov ide an addition al class 
of orga ni sms fo r biostrat igraphic app li ca ti o n. The prese nce o f a species of Triletes, 
a large , lobate fo rm hav in g three p e ripheral , bulbous lobes within each tril e tc 
secto r, is noteworth y. Triletes spp . do min ate the megaspore asse mbl ages and 
a re accompa nied by ra re Chrysotheca sp. 

Prepa rat ion 

The indura ted nature of the rocks necess itated di sinteg ration processes other 
tha n the sta nd ard m ethod ( C ha mney, J 957). Extrem e amou nts o f iro n togethe r 
wit h manga nese staining and ccmentatio n were counte racted by the use of hydrogen 
perox ide (35 % ) and ultraso nic cleanin g (2,000 vps) in an ionic di spersal reagent. 
T he most e ffective utili za ti on of reagents for rock matrix di spe rsion requ ired the 
prior and complete ex tracti on of connatc o r meteo ri c water from the rock sample. 
Res idues conta ining ab undant sa nd tha t impeded the picking process we re 
subjected to e lectromagnet ic separati on with the Fra nz l sodynamic Sepa rator. 
The mos t effect ive elimination of q uartz gra ins was obtained by a setting of 
20 deg rees fo rward slope ( tilt ) and 5 deg rees side slope (cant). Vari ation in 
electri ca l input was gove rned by the deg ree of min era li zati on by iron sa lts, such 
as pyrite, me lante rite , sidc rite , and others. The range in input setting was from 0.4 
to 1.4 amperes . 

Illu stration 

It was necessary to reduce li ght re fl ecti on from the lu strous, highly siliceous 
specime ns for photomicrograp hy. An effective method was developed by pl acing 
each specime n in a very sma ll (No . 200) mesh sc reen spoon, imme rsing it in a 
boili ng so lution of Alcon ox and then in a ho t solution of household bleach . When 
dri ed , a ve ry thin , white, surface film rem ain ed o n the specimen ; excess white ning 
was eas il y removed with water and a very fine bru sh. Photomi crographs were 
taken wit h a bel lows ca mera and Photar lens objectives in a quadruple nose­
picce microscope. Illumin ation was obta ined from a substage li ght source utilizi ng 
a suprastagc pa raboli c mirror which refl ected bac k to the specim en on the stage. 
Pho to print retouching was prima ril y co nfined to e limination of du st and foreign 
particles adhe ring to the specimens. Excess ive highlights we re subdued and the 
suture Jines impressed in some specimens. 
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Taxonomic Aids 

Compari son of speci es fro m the present study with previously established 
spec ies was m ade with the a id of graphs for the generic co mpari son of taxonomic 
criteria. Each species of a genu s fro m E lli s and M ess in a and additi ona l current 
pub lica ti ons was pl otted on the gra ph by mea ns o f an index number system. T he 
majo r taxono mic crite ri a se lected for pl o tting va ri ed with the genus but included 
measurable parameters such as leng th , width , thickness, di amete r, he ight, number 
of chambers, number of whorls o r coil s. M ost genera req uired two graphs, each 
with o rdinate a nd abscissa va lues in o rde r to record fo ur majo r, taxonomic 
crite ria. ln many in sta nces onl y three measurable paramete rs could be obta ined 
for the purpose of constructing a generi c graph; two o f these such as length and 
wid th, co mpleted one g raph a nd a single th ird c rite ri o n such as numbers of 
chambers, could not be pa ired to compl ete th e second gra ph . For thi s reason 
the "Taper Facto r" was selected as a signifi ca nt taxonomic fea ture applicable 
to linea r se ri a l fo rm s of trocho-spi ral fo rm s. There is a defi nite ad vantage in 
reco rding a disc rete fac tor fo r the tapering of many fora minifera l tests. The 
co mmo n method of descri bing the tape r of a spec ies as slight, rapid , gradu al or 
fla ring is a subjective va lue and is no t consistent fro m one wo rke r to anothe r. 

M any of the early nineteenrh cen tury species desc riptions we re fo und to be 
incomplete. To obtai n the c riti cal d imensions from these old publi ca tions a 
continuous Lin ea r E nl a rge ment Calcul a to r was des igned and constructed on clear 
ce llulo id . By placing thi s te mplate over a fi gured specimen of kn own magn ifi ca­
ti o n the required dimensions were obta ined with con ide ra bJe accuracy. If o nly 
one dimension was give n, the magnifi ca ti on could be dete rmined and all o ther 
required d imensions obtai ned. The templ ate was also useful in selecting 
magnifi cati ons fo r any size ra nge of specimens in o rde r to constru ct a uni for m, 
figured, specimen size o n the fin al plate. 

C lass ifi cati o n of F ora miniferi da 

Loeblich and T appan (1 96 1 a , 196 1 b, 1964) have recently completed and 
publ ished a most exhaustive inte rn atio na l review and ge neri c revi sion o f the 
subph ylum Sarcodin a . They generously made ava il able to the writer a mimeo­
graphed preprint pl ac ing a ll the genera within the emended systemati cs o f the 
orde r Foramini fe rid a, so that thi s present resea rch could be completed within 
the new framework of clas ifica ti o n. The fo llowing cl ass ifi ca ti o n is taken fro m 
the sup rage ne ric cl assifi ca tion of the Rhizopodea of L oebl ich and Tappan (1 96 1 a) . 
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SYSTEMATJ C DESCRIPTfONS 

F amil y AST RORHI Z IDA E Brady, 188 1 

Genus Bathysi ph on M. Sars, 1872 

Bathysiphon scintiflata n. sp. 

Pl ate T, fi gures 1-3 

Descn ption . Test free, elongate, consisting of an undivided tubular cha mber with 
slight, irregularly spaced indentations and projection s a long the test ; sides of test 
regul a rl y parall e l, co nforming to the constrictions a long the test wall ; wa ll is 0 .44 
mm in ave rage thi ckness and composed of agglutinated , fa irly well sorted , fine, 
quartz gra ins with a scintillating lustre from minute quartz crystal faces; amount 
of siliceous cement is greater than that of agglutinated gra ins giving a slightl y 
lustrous appearance; aperture termin al a t open end o f tube a nd usuall y ova l due 
to slight compress ion of test. 

Measurements in millimetres. 
---

l llustra tion 
G SC Type Wal l 
Specimen Pl. fi g. Length Wid th Thick ness 

H o lo type 1975 3 .. 1 0 . 72 0.208 0 .044 
Pa ra type 19754 . 2 0 .88 0. 240 0 .048 
Para type 19755 ... 3 0 .86 0 .320 0 .060 

Distribution. The relatively resistant silica test wall enabl es recovery o f thi s speci es 
in considerable quanti ty from several localities of equiva lent strata. R ecovery from 
rock unit l at Mount Goodenough is from 20 to 90 feet (Table l) indicating 

a common occurrence. 

Discussion. 'TI1e species is similar in size to the upper Paleozoic species o f 

Hyperammina such as H. elegans R auser-Chernou sova , 1937, and H . elongata 
Brady var. cla vatula Howchin , 1888. The nearly parallel sides and agglutinated 

test wall structure is similar to th at of B. anomalocoelia T appan, 1955 , but B . 
scintillata n . sp. is much smalle r and has a slightly more granular texture. There 

is al so some similarity with the Middle Albian Bathysiphon sp. A Stelck and Wall , 

1956, but the much thicker wall of B. scintil/ara n. sp. is very distinctive . 
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Bathysiphon granulocoelia n . sp. 

Plate I , fi gure 4 

Description. T est free, e lo nga te , consisting of an undivided tubular chamber, 
slightl y flattened ; the sides are not always pa rall el throughout the segment length 
a nd some arc very s li ghtl y tapered ; tes t wa ll is thick and co mposed of poorly 
sorted , small- to medium -s ize, quartz grains embedded in silica cement ; wall 
texture rough with irregul arly adhering la rge r particles; aperture ovoid at open 
end of the tube. 

M easurements. H olotype, GSC No. 19756, figure 4 , length 0.96 mm, max imum 
width 0.40 mm, wall thickness va ri able but average 0.05 mm. 

Distribution. This species is associa ted with B. scintilla/a but is not as commo n. Its 
larger size and coarser aggl utin ated test wa ll make it a more fragil e species. The 
species is known to range in age from L ate Jurass ic to Late Neocomian and has 
been recovered from 30 to 90 feet in the M ount G oodeno ugh sectio n (Table I ). 

Discussion. The position of this species o n the graph o f taxo no mic crite ri a is just 
below the general group of B . anomalocoelia T ap pan , J 955 , and B . vitta Nauss , 
1947. It is smaller in a ll dimensions, more coarse ly textured and thinner wa lled. 
P ossib ly thi s spec ies is an intermedia te fo rm between the Jurass ic B. anornalocoelia 
a nd the Upper Cretaceous B. villa . 

Ge nus [-Jy p era1111nina Brady, 1878 

?Hyperammina d. H. acicula (Parr) fide Crespin , 195 8 

Pl a te J, fi gures 5a, b 

H ypera11 1111 i11oides acic11/a Parr , 1942, p. 105, Pl. II , fig. 4 . 
H ypera111111i11a acic 11/a ( Parr) fide Cresp in , 1958 , p. 44 , Pl. 5, fig. 11 ; Pl. 6, fig. 7. 

Description . Test free , elongate, tubular, tapering, very narrow at initi al end and 
flaring ra pidl y for about one half of the tota l length of the test, gradu all widening 
thereafter; tube constricted at irregul a r intervals but not septa te; at least three 
constrictions in the ea rly test development and only o ne major constriction in the 
remaining two thirds of the test ; wal l smooth, thick, sli ghtl y translu cent , composed 
of poorl y so rted qu artz grains with abundant siliceous cement, initial portion 
devoid of advent itious mate rial in th e figured specimen; aperture c ircul a r, but 
many speci mens co mpressed, with an elonga te ape rture. 

Measurements. Length of hypotype GSC o. 19757 is 0 .96 mm , max imum 
diameter of the tube 0 .34 mm , taper factor 2. 8 . 

Distribution. Onl y a few specimens have been recovered from the middle pa rt 
of rock unit l of the Mount Goodenough section where they a re associ ated with 
B. scintilla/a n. sp. The hypotype illu strated was recove red from the 40- to 
50-foot interval. 
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Discussion. This species somewhat resembles H. acicula Parr fide Crespin , l958 , 
except for the great length of H . acicula ( 6.00 mm ). The species H. protea is 
reported by C resp in to be comparable to Parr's H. acicu!a but is ve ry much 
smaller. 

Hyperammina d. H . a/jutovica Reitlinger, J 950 

Plate T, figure 6 

Hrpera111111i11a alj1t101 ·ica Reitli nger, 19 50, Trudy Inst. Geol. Nauk., Akad-Nauk., SSS R. vyp. 126. 
Geol. Ser. No. 47, pp. 1- 126, pl s. J- 122. 

Description. T est free, elongate, tubula r, open at both ends; s li ght constrictions 
at irregular interva ls along the test ; wall is somewhat coarse with irregu la r areas 
of adventitious material contributing to the constricted appeara nce of the test. 

M easuremen ts. H ypoty pc GSC No. J 9758, length o f test 0.40 mm , greatest 
diameter 0 .05 mm . Other spec im ens range in di ameter up to 0.09 mm. 

Distribution. This species has been recovered from beds in the 40- to 80-foot 
inte rval o f rock unit J of the M ount Goodeno ugh sec ti on, but is known to range 
st ratigraphica ll y higher in the overlying strata . 

Discussion. The very minute specimens of thi s spec ies a rc very similar in diameter 
to H. aljutovica Reitlinger; prese rved segments vary considerably in length . 
Simil a r minute forms are quite common in other sectio ns of the Lowe r Cretaceou 
and a re considered to be biostrat igraphicall y significant . 

Genus Hi ppocre pina Parker in Dawson, l 87 0 

Hippocrepina cf. H. barksdalei (Tappan), 195 7 

Plate I , fi gures 7 a, b 

Hrpera111111i11oides barksdalei Tappan, 1957 . U.S.Nat. Mus., Bull. 215, p. 202, Pl. 65, figs. 6- 12. 
T appan, 1962, U.S. Geol. Surv., Prof. P a per 236-c, p. 129, Pl. 29, ri gs. 2 1- 27. 

D escription. Test free, flattened , elongate, consisti.n g o f o ne undivided chamber, 
somewhat flarin g, apertural end sl ightiy const ri cted ; wa ll comparatively th in as 
indicated by the co llapsed nature of a ll te sts ; finely arenaceous with more siliceous 
cement th an agglutin ated materia l resulti ng in a smooth surface; rounded ape r­
ture, with a faint indication of a collar around the opening. 

M easurements. Length of hypotype GSC No. 19759 is 0 .53 mm , width 0.30 mm , 
maximum thickness 0.18 mm. 

Distribution . The species is rare in rock unit l of the Mount Goodenough sect;on 
but numerous similar specim ens have been ob tained from yo unger Lower 
Cretaceous beds of the northweste rn Canadian basin. 

Discussion. There is a slight difference between the present speci mens and the 
type material of H. barksdalei in tha t the constrictions of the e longate sack at the 

13 . 



BARREM IA N TEXTU LARll NA 

apertural end are no t very marked. Thi s species appears to be a tran sitional 
form between the genus Hippocrepina (Parker) and the genus Sacculinel!a 
Crespin (not H. cf. brosgei Tappan fide Crespin , 1963) . 

F a mily SA CCAMMI N JDAE Brady, 1884 

Genus Thurmn 111inoides Plummer, ] 945 

Thuramminoides septagonalis n. sp. 

Plate I, fi gures 8-11 

Description. T est free, fl attened, consi sting of one ovate ch amber, possibly 
infla ted in its origin al ~ ta te; outline distinctl y seven-sided a nd test always coll a psed 
centrall y; wa ll composed of uniform, very fin e, quartz grains, with a very high 
pro portion of siliceous cement, somewhat lustrou s, smooth surface, inner wall 
reticul ate (fig. 8b ), outer wall h as incipient nodes at junction o f septagonal 
angles; apertu ral protuberances rare on avail able specimens, incipient o penings 
into apertures shown in Pl. J , fi gs. 8b and l lb. 

M easurements in millimetres. 

Jllustra li on Diameter 
GSC Type 
Specimen Pl. fi g. Max. Min. Thickness 

H olo lypc 19760 .. I 8 0. 32 0.32 0 . JI 
Pa ra type 1976 1 .. r 9 0 .4 0 .39 0 . 11 
Para type 19762 .. l II 0.4 0 . 33 0. 2 
Pa ra lype 19763 .. l JO 0 .5 1 0 .39 

Distribution. The species ranges througho ut rock unit 1 of th e M ount Goodenough 
secti on from J 0 to J 10 feet and a re few to common in occurrence (Table J) . The 
septagonal outline is di stinctive. This together with the primitive fo rm and its 
tolerance to conside rable environmental change m a kes it a valu abl e biostratigraphic 
marker. 

Discussion. Th e d ark areas shown in Pl ate I, fi gures 8b and J lb are ca used by 
pyrite fillin g of the unilocul a r ch amber. The illu strations have been o ri ented with 
the most pro minent :ipe rtu ral protuberance uppermost. The dark areas can be 
seen to continue into some of the nodes form ed by the junction of septagonal 
angles of the test shape; multiple apertures a re thu s indica ted. This species is 
very similar to undescribed speci es of Saccammina (sp . 1300 Yorath , 1962 ) 
from the D eer Bay F o rm ation of the Arctic Archipelago . It is smaller and h as a 
thicker wall than Thuramminoides sphaeroidalis seta Plummer, 1945, and 
Thurammina tendami Bartenstein , 1952. T. septagonalis n. sp. does not have the 
abundant tuberositi es and apertural protuberances of the latter species. 
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Family AMMODISCIDAE R euss, 1862 

Genus A mmodiscus Reuss, 1861 

A mmodiscus mackenziensis n. sp. 

Pla te If, figures 1-5 

SYSTEMAT IC DE CRIPTION 

Description. Test free, di sco ida1 , consisting of a prol ocul us (0.10 mm) , and long, 
undivided , plani spiral , evolute second chamber o[ 4 -} coils ; sli ght overl ap of the 
last two coils ; the final co il is notably larger in diameter ; wa ll with variable 
proportions of silica cement to qu artz gra in s resulting in textures fro m moderately 
granular to coarsely agglutinated ; thin, trans lucent in moderately granu lar 
specimen, easil y fragmented in coa rsely agg lutin ated specimen: aperture at the 
open end of the tubular chamber. 

Coarsely aggl utinated specim ens (figs . 4, 5) ap pear to have approx im ately 
one Jess coi l, but poss ibly the coarse , gra nul a r covering over the initial coi ls in 
the prolocular area obscures observation of all coils . 

Measurements in millimetres. 
-- --

J llustration Test Diameters 
GSC Type o. of 
Specimen Pl. fig. Max . Min. Thick ness Coils 

Holotype 19764. 11 I 0.80 0 .80 0.128 4- 5 
Para type 19765 ... II 2 ?0.80 0.58 0.096 4-5 
Para type 19766 ... 11 3 0.67 0 .60 0. 120 4-5 
Para type 19767 .. II 4 0. 80 ?0 .80 0.122 4 
Para type 19768 .. II 5 0. 78 0.56 0.140 4 

Distribution. This species is usually associated with Glomospirella spp. in the 
Lower Cretaceous (Neocom ia n) of the no rthern Ca nad ian sedimentary basin s. 
The Mount Goodenough pecimens were ob tained from the interval from 20 to 
110 feet and are common in occurrence. There is considerable pyrite in-filling 
of the tests. Very simi lar species have been recovered from the Early Albian . 

Discussion. Th is species be lo ngs to the genera l group of A. mangusi Tappan, 1957 , 
and A. cheradospirus Loeblich and Tappan , I 950b, when the dimensions and 
number of coils are pl otted . The wall co mposition appears more variab le; changing 
fro m smooth and ve ry sil iceous with sca ttered , fine- to medium-sized, quartz 
grains, to granular and a renaceous. The test wa ll is thin, and the pyrite filling 
shows through the translu cent wall. The thin wall is further indicated by the 
abundance of fragmentary remains. Di stortion of the test is common and in 
laterall y compressed specimens the plane of the initi al coils is distorted to the 
extent that it simulates a glomospirellid a rrangement. Other species related to 
thi s group are A. gigantius Myatliuk, 1939, and A. pleurotomaroides Chapman, 
1894. A similar species has a lso been recorded from the Deer Bay Formation 
in the Canadia n Arcti c Archipelago as Ammodiscus sp. A Yorath (1962) . 
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A m111 odisc11s sp . 

Plate J f, figures 6a, b 

Description. Test free , di sco ida l, consisting o f a pro loculu s and long, undi vided , 
pl a ni spiral, evo lu te second cha1T.ber forming three to four co il s that inc rease 
graduall y in di ameter ; wall very thin , composed o f a la rge propo rtion of silica 
cement and a sma ll proportion of very fine to fine qua rtz grain s; texture smooth 
and lu strous , translucent and li ght ye llow-brow n; a pe rture at open end of tube 
which is sli ghtl y offset from the plane of coiling. 

Measurement. Figured specim en GSC No. J 9769 , max imum diameter of 0.40 mm, 
minimum dia meter 0 .3 5 mm , thickness 0.032 mm , three to fo ur coi ls. 

Distribution. A few specimens h ave been obtained from the upper part of rock 
unit l of the Mount Goodenough secti on, from J 00 to 110 feet. 

Discussion . It is possible that thi s rat her rare species is a sma ll variety of A. 
111acken::.iensis but a simi la r species has been recovered in ab undance from over­
lying beds dated as Early Albian to Aptian. Thus, this smaller spec ies may be 
of considerable significa nce in the biost rati grap hi c sequence. When the parameters 
of thi s sp ecies a re plotted o n the graph fo r the ge nu s Ammodiscus its position is 
within the group including A. mifletianus C ha pm an, J 898, from the Lower 
Cre taceous Gault beds of England . Additional spec ime ns a rc required fo r specific 
determination. 

Ge nu s Cl o 111 ospira R zchak, 1885 

C lomospira subarctica n. sp . 

Pl ate lJ , figu res 7a, b, 8, 9 

Description. Test free, subsphe ri ca l, consisting of a prolocu lu s a nd long, tubular, 
undivided second chamber coi ling in variou s pl a nes with the outer coils forming 
a helica l sp ire ; in many specim ens the end o f the tube protrudes laterally (figs. 
7a, b); suture distinct, depressed; wa ll very fin e ly to fin ely arenaceo us with 
conside rable siliceous cement; thin , commonly translu cent ; texture variable from 
smooth and lustrou s to finel y granul a r, light brown ; a perture fo rmed by o pe n 
end of the tube. 

Measurements in millimetres. 

GSC Type 
Specimen 

Holotype 19770 .. 

Para type 1977 1 .. 

Paratype 19772 

16 

Jllustration 

Pl. fig. 

][ 7 
j[ 8 

ll 9 

Test Diameters 
No. of 

Max. Min . Thickness Coil s 

0 .33 0 .24 0. 35 5 
0 .33 0 .32 0 .25 5+ 
0 .35 0 . 30 0.36 ?5 



PLATES I TO VI 

All specimens illustrated are from rock unit 1 
of the Mount Goodenough section. 



Figures la, b 

Figures 2, 3 

Figure 4 

Figures Sa, b 

Figure 6 

Figures 7a, b 

Figures Sa, b 

Figure 9 

Figure 10 

Figures 11 a, b 

PLATE I 

Bathysiphon scintil/ata n.sp. x60 PAGE 11 

Side and end views of the holotype GSC No. 19753 from sample 20 
to 30 feet. 

Side views of para types GSC Nos. 19754 and 19755 from samples 100 
to 110 feet and 80 to 90 feet respectively. 

Bathysiphon granulocoelia n.sp. x60 PAGE 12 

Side view of holotype GSC No. 19756 from sample 30 to 40 feet. 

?Hyperammina cf. H. acicula (Parr) fide Crespin, 1958 x60 PAGE 12 
Side and apertural views of hypotype GSC No. 19757, recovered 
from sample 40 to 50 feet. 

Hyperammina cf. H. aljutovica Reitlinger, 1950 x60 PAGE 12 

Side view of hypotype GSC No. 19758, from sample 40 to 50 feet. 

Hippocrepina cf. H. barksdalei (Tappan), 1957 x 60 PAGE 13 

Side and apertural views of hypotype GSC No. 19759, from sample 
40 to 50 feet. 

Thuramminoides septagonalis n.sp. xlOO PAGE 14 
Side views of holotype GSC No. 19760, dry with reflected lighting 
and oiled with incident lighting from sample 20 to 30 feet. 

Side view of paratype GSC No. 19761, from sample 20 to 30 feet. 

Side view of paratype GSC No. 19763, from sample 40 to 50 feet. 

Side views of paratype GSC No. 19762, dry with reflected lighting 
and oiled with incident lighting, from sample 100 to 110 feet. 
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Figure 1 

Figures 2 to 5 

Figures 6a, b 

Figures 7a, b 

Figures 8, 9 

Figures 10, 11 

Figure 12 

Figure 13 

Figure 14 

PLATE II 

Ammodiscus mackenziensis n.sp. x50 PAGE 15 

Side view of holotype GSC No. 19764, from sample 40 to 50 feet. 

Side views of paratypes showing various forms of fragmentation 
and distortion; fig. 2 GSC No. 19765, 50 to 60 feet; fig. 3 GSC No. 
19766, 100 to 110 feet; fig. 4 GSC No. 19767, 20 to 30 feet; fig. 5 
GSC No. 19768, 80 to 90 feet. 

Ammodiscus sp. x90 PAGE 16 

Side and edge view of fig. spec. GSC No. 19769, from sample 100 
to 110 feet. 

G/omospira subarctica n.sp. xlOO PAGE 16 

Side and top views of holotype GSC No. 19770, from sample 10 
to 20 feet. 

Top views of paratypes GSC Nos. 19771 and 19772, from sample 10 
to 20 feet. 

G/omospira subarctica satuma n. subsp. xlOO PAGE 17 

Top view of paratypes GSC Nos. 19774 and 19775, from sample 10 
to 20 feet. 

Top view of holotype GSC No. 19773, from sample 50 to 60 feet. 

G/omospire//a arctica n.sp. PAGE 18 

Top view of ho lo type GSC No. 19776, from sample 40 to 50 feet (x60). 

Top view of paratype GSC No. 19777, from sample 50 to 60 feet 
(xlOO). 



PLATE Ill 

Glomospirella arctica n.sp. PAGE 18 

Figures la, b, c Top, side and bottom views respectively of paratype GSC No. 19778, 
from sample 60 to 70 feet (xlOO). 

Figure 2 Bottom view of paratype GSC No. 19779, from sample 100 to 110 
feet (xlOO). 

Figures 3a, b 3a top view, dry with reflected lighting; 3b top view, oiled with 
incident lighting ; paratype GSC No. 19780, from sample 50 to 60 
feet (x60). 

Figure 4 Top view, oiled with incident lighting; paratype GSC No. 19780, 
from sample 50 to 60 feet (x60). 

Glomospirella sp. xlOO PAGE 20 

Figures 5a, b Top and edge view of fig. spec. GSC No. 19781, from sample 10 
to 20 feet. 

Figure 6 Top view of fig. spec. GSC No. 19782, from sample 10 to 20 feet. 

?Glomospirella elongata n.sp. x60 PAGE 20 

Figures 7a, b Top and edge view of holotype GSC No. 19783, from sample 30 
to 40 feet. 

Figures 8, 9 Top views of paratypes GSC Nos. 19784, 19785, from samples 30 
to 40 and 40 to 50 feet respectively. 
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PLATE IV 

?Psamminopelta cf. P. bowsheri Tappan, 1957 x60 PAGE 21 

Figures la, b, c Side 1, edge and side 2 views of hypotype GSC No. 19786, from 
sample 40 to 50 feet. 

Figure 2 

Figures 3, 4 

Figures Sa, b, c 

Figures 6a, b, c 

Reophax tundraensis n.sp. x60 PAGE 22 

Side view of holotype GSC No. 19787, from sample 100 to 110 feet. 

Side views of paratypes GSC Nos. 19788, 40 to 50 feet, 19789, 
110 to 120 feet. 

Haplophragmoides goodenoughensis n.sp. x50 PAGE 23 

Side 1, edge and side 2 of holotype GSC No. 19790, from sample 
0 to 10 feet. 

Side 1, edge and side 2 of paratype GSC No. 19791, from sample 
100 to 110 feet. 



Figures la, b 

Figures 2a, b 

Figure 3 

Figure 4 

Figure 5 

Figure 6 

Figures 7, 8 

Figures 9a, b 

Figures lOa, b 

Figures l la, b 

Figures 12, 13 

Figures 14a, b 

Figure 15 

Figures 16a, b 

PLATE v 
Hap/ophragmoides infiatigrandis n.sp. x60 PAGE 24 
Side and apertural edge views of paratype GSC No. 19794, from 
sample 0 to 10 feet. 

Side and apertural edge views of holotype GSC No. 19793. from 
sample 60 to 70 feet. 

Side view of paratype GSC No. 19795, from sample 60 to 70 feet. 

Haplophragmoides coronis n.sp. x60 PAGE 25 

Side view of holotype GSC No. 19796, from sample 0 to 10 feet. 

Side view of paratype GSC No. 19797, from sample 30 to 40 feet. 

Haplophragmoides duofiatis n.sp. x60 PAGE 25 

Side view of holotype GSC No. 19798, from sample 60 to 70 feet. 

Side view of paratypes GSC Nos. 19799 and 19800, from sample 10 
to 20 feet. 

Side and apertural edge views of paratype GSC No. 19801, from 
sample 10 to 20 feet. 

Side and apertural edge views of paratype GSC No. 19803, from 
sample 10 to 20 feet. 

Side and apertural edge views of paratype GSC No. 19802, from 
sample 30 to 40 feet. 

Side views of paratypes GSC Nos. 19804 and 19805, from sample 80 
to 90 feet. 

Haplophragmoides cf. H. duofiatis n.sp. x60 PAGE 26 

Side and apertural edge view of hypotype GSC No. 19806, from 
sample 50 to 60 feet. 

Side view of hypotype GSC No. 19807, from sample 60 to 70 feet. 

?Haplop!tragmoides sp. x60 PAGE 27 
Side and apertural edge view of fig. spec. GSC No. 19808, from 
sample 10 to 20 feet. 
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Figures la, b 

Figures 2, 3 

Figures 4a, b 

Figures 5, 6 

Figures 7, 8 

Figure 9 

Figure 10 

Figures II, I 2 

PLATE VI 

Ammobaculites reophacoides Bartenstein, 1952 x60 PAGE 28 

Side and apertural views of hypotype GSC No. 19809, from sample 
10 to 20 feet. 

Side views respectively showing dry mount with reflected lighting 
(figures "a") and oiled with incident lighting (figures "b") for hypo­
types GSC Nos. 19810 and 1891 I, from sample 30 to 40 feet. 

Ammobaculites erectus Crespin, 1963 x60 PAGE 29 

Side and apertural views of hypotype GSC No. 19812, from sample 
40 to 50 feet. 

Side views of hypotypes GSC Nos. 19813 and 19814, from sample 
80 to 90 feet. 

Textularia cf. T. topagorukensis Tappan, 1962 x60 PAGE 30 

Side views of hypotypes GSC Nos. 19815 and 19816, from sample 
30 to 40 feet. 

Gaudryina tappanae n. sp. x60 PAGE 31 
Side view of holotype GSC No. 19817, from sample 0 to 10 feet. 

Side view of paratype GSC No. 19818, from sample 50 to 60 feet. 

Side ("a") and edge ("b") views of paratypes GSC Nos. 19819 and 
19820, from sample 0 to 10 feet. 

Trochammina squamata (Jones and Parker) 
subsp. limbata Chapman, 1894 PAGE 32 

Figures 13a, b, c Dorsal, apertural and ventral views of hypotype GSC No. 19821, 
from sample 100 to 110 feet (x60). 

Figure 13d Dorsal view, oiled with reflected lighting, hypotype GSC No. 19821, 
from sample 100 to 110 feet (xlOO). 

Figures 14a, b Ventral and dorsal views of hypotype GSC No. 19883, from sample 
40 to 50 feet (x60). 

Figure 14c Dorsal view, oiled with incident lighting, hypotype GSC No. 19883, 
from sample 40 to 50 feet (xlOO). 

Trochammina conicominuta n. sp. xlOO PAGE 33 

Figures 15a, b, c Ventral, apertural and dorsal views of holotype GSC No. 19884, 
from sample 30 to 40 feet. 
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Distribution. The speci es ranges th ro ughout rock unit o f the Mount G ood­
enough section from 10 to 110 feet and is ab un da nt in some samples. Jts 
occurrence in such qu antity indicates th at it may be a good loca l ma rke r fo r 
b iostratigraphic corre lation. 

Discussion. The te nde ncy of the test sha pe towards a n obla te sphe roid , the slight 
irregularity of the tubular helical winding and smalle r dim cn ions but grea te r 
number of vi sible co il s, di sting ui sh these specimens fro m Glom ospira corona 
C ush man and Jarvi s, 1928. Both h ave irregular termina l tube p a rts with the latte r 
species showing the most extreme c rown-like deve lo pm ent. The A laska speci me ns 
referred to thi s species by T a ppan ( 1962 ) show conside rab le va ri a ti o n, but the 
U.S. N ational M useum spec ime n No. 5935 (Tappan , Pl. 29 , fig. 16) appea rs 
to be somewhat simil a r to G. subarctica. 

G . fJ erplexa F ranke, J 936, fide T appan ( 195 5 ) from the Kingak Sh a le of 
Ju rass ic age is smaller , more reg ul arl y co il ed and averages one o r two mo re 
visible co il s of ve ry sma ll di amete r. Y o rath ( 1962) co mpared thi s latter species 
with a Glom ospira from 370 feet below the top of the D ee r Bay Forma ti o n fr om 
the Arcti c Archipe lago but th e writer considers it to be mo re compara bl e to 
G lom ospira subarctica n. sp. 

G/0111ospira subarclica saturna n. subsp. 

Plate JI , fi gures JO, 11 , J 2 

Description . T est free, di scoida l, con sisting of a pro loculus and a long, tubular, 
undivided second cha mber with the pl ane of co iling vari a ble and with the la ter 
whorl s, up to the penultima te coil , formin g a ti ght , he lica l spire a bout the inne r 
coil s; ultim a te coil pl a ni spiral abo ut the long a xi s in the ho lo type ( fi g. 12) but 
apparently variable in its position in other specimens; sp ira l suture fairly di stinct, 
de pressed ; wa ll agglutin ated , composed o f very fine quartz grain s with much silica 
cement ; ve ry thin wal led , comm only transluce nt ; texture smooth , iustrous a ppea r­
a nce, light brown ; aperture fo rmed by the open e nd of the tube. 

M easurements in millimetres. 

J llustration Test Di a meters 
GSC T ype 
Specimen Pl. fig. M ax. Min . Height 

Para type 19774 .. lI 10 0 . 32 0 . 267 0 . 176 
Para type 19775 .. I [ J I 0 .32 0 .270 0 . 128 
Holotype 19773 .... 11 12 0.32 0.270 0 . 176 

Distribution. This species is restricted to the lower half of M o unt Goodenough , 
rock unit l. The fi gured specimens were recovered from sa mples from 10 to 60 
feet and are rare to fe w. 
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Discussion. The di stingui shing fea ture of thi s new subspec ies is the di sco id test 
shape resulting fro m the pl ani spi ra l pl an o f the ultim ate co il about the preceding 
helical spire arrangement. The heli ca l spire part of th is new subspecies is identical 
with G. subarctica n. sp . Many specimens of G. subarctica exhibit a slight angular 
di spl acement of the fina l tube p art whi ch indicates a tendency towa rds aberra nt 
arrangement after completion o f the helica l spire p lan. 

Genus Glomospirella Plummer, 1945 

Genotype: Glomospira umbilicata Cushm an and Waters, 1927 

Berthelin (1880) noted th e Glomospira-type co iling of the tubular second 
chamber in the init ial co iling stages of A mmodiscus gaultinus. But numerous 
workers did not detect, or ignored, thi s criterion for many yea rs and incl uded 
species wi th th is mo rphological feat ure in bo th A mmodiscus a nd Glomospira. In 
the northern Ca nadi an sedimentary basins Glomospirella makes its first appear­
ance and reaches an acme of development in the Permi an (Kandik B as in and 
Yukon panh andle). It is very common to abunda nt in pa rts of the Neocomi an 
and gradually diminishes in abundance during Albi an time. T he taxonomic 
criterion oE a plani spiral portion is somewhat subjective and is difficult to 
determine in compressed specunens. 

Glomospirella arctica n. sp. 

Plate II, fi gures 13, 14 ; Plate III, fi gures 1-4 

Description. Test free, subeUi ptica1, consisting of a proloculus a nd long, tubular, 
undivided , second chamber, commonly fo rming a plug of tight, streptospi ra l coil s 
in the initial stage; the fi nal stage is less tight and approac hes a nea rl y plani spi ra l 
coil ; the ultimate co il consists of a nea rl y pl ani spira l tube of la rge r di ameter 
enci rcling the previous co il s to fo rm an equatorial ring; wall siliceous, lu strous, 
ligh t brown, with very fine to fine, agglutinated , qu artz grains; wa ll thinner in 
later stages with fi nal co il co mpressed to a broad equ atorial ri ng; aperture at 
open end of the tube. 

Examination of numerous specimens of this species indicates what appears 
to be a consistent dorso-ventral orientati on in relation to the final posit ion of 
the apertural opening. The do rsa l side usually exhibi ts a pronounced , convex plug 
of the initial , ti ght, streptospiral coils with fo ur to five coils vi sible . The ventral 
side is less convex and the open apertu ral end of the tube is nearl y flu sh with the 
surface and h as onl y three to fou r vis ible co il s. Dorso-ven trall y co mpressed 
specimens may show m ore visible coils and the fin al coils are compressed to a 
flatter plane . Pl ate III, fi gure 3 illu st rates thi s cond ition wi th what appears to 
be more than one plani spi ral, equ atorial coil. When the specimen is oi led and 
observed with incident lighting (fig. 4 ), onl y the ultimate coil can be traced about 
the p eriphery; the preceding co il s di sappea r from view as evidence of the va rious 
planes of coiling. 
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Measurements in millimetres. 

Illustrati on Test Diameters Visible Co ils 
GSC Type 
Specimen Pl. fig. Max. Min . Height " Dorsa l" " Ventral" 

Holotype l 9776 .. If 13 0.69 0.59 0 .330 4+ 3 
Paratype 19777 .. JI 14 0 .54 0.40 0 .224 4+ 3-4 
Paratype 19778 . Jll l 0 .5 1 0.47 0 .288 4-5 3 
Para type l 9779 .. 111 2 0.48 0.44 0 . 170 Indistinct 
Para type l 9780 .. JU 3,4 0.69 0 .52 0 .230 4 3- 4 

Distribution. This is the most abundant species of the Ammodiscinae recovered 
from the Neocomian of Arctic America. It is common to abundant in the interval 
from l 0 to 70 feet in rock unit 1 of the Mount Goodenough section. 

Discussion. The two different plans of tubul ar arrangement a re most distinctive. 
The initial part of streptospiral coiling forms a central plug and the final , nearly 
planispiral plan forms the discoid ring about the plug (Pl. III, fig. 1 b ). Specimens 
referred to Glomospirella gaultina (Berthelin), 1880, by Tappan (1962) from 
the Albi an strata of Alaska include taxon omic parameters of considerable range 
in size, number of visible whorls, and tubular arrangement. The dimensions and 
tube arrangement of one of these figured specimens (Pl. 29, fig. 18) compare 
favourably with G. arctica n .sp . but do not conform to the origin al description 
of G. gaultina. This latter species is much larger, coarsely agglutinated, averages 
one or more visible whorls, and has not the pronounced central , streptospirally 
coiled plug. 

McGill and Loranger (1961) have described three species of Glomospira 
from the Albian of the eastern Dist rict of M ackenzie. The planispiral arrangement 
of the final two or three coi ls of these species defines them as Glomospirella. 
R edescri ption and illustration of these specimens are also required to show the 
fragmentary and distorted nature of Glomospirella obesa (McG ill and Loranger) 
and G . eucal/a (McGill and Loranger). 

G. obesa is simil ar to G. scaphoidea in all dimensions, wall composition, 
and chamber arrangement. The plug of initi al, acute, various planes of 
coiling is also prominent. 

G. eucalla differs from G. scaphoidea (McGill and Loranger) in the absence 
of the prominent plug. The same number and acute angle of the initial 
planes of coiling a re still present and the final stage of two and one-half 
to three p lanispiral coi ls are visible. 

Thus G. obesa and G. eucal/a should be pl aced in synonomy of G. scaphoidea. 
This last species exhibits a prominent central plug of the streptospirally coiled 
tube in the initial port ion with the final two and one-half to three coils nearly 
planispiral forming a discoid test shape with the central plug. G. arctica n. sp. 
does not exhibit as prominent a central plug of streptospiral coiling and only the 
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ultimate coil approaches the planispiral plan. The wall compos1t1ons and texture 
also differ markedly. There is, however, a relationship between the two species 
if G. arctica n. sp. was to continue the growth plan of the ultimate coil for an 
additional two convolutions. The preceding coil s might then simulate the prominent 
plug of Glornospirel/a scaphoidea (McGill and Loranger). 

Glomospirella sp. 

Plate HI, fi gures Sa, b, 6 

Description. Test free, di scoidal , thin and di storted , consisting ol' a proloculus 
and a long tubular, u ndivided chamber with depressions along the oute r tube ; 
initi a l co il s bend back sharply a t the point of one-half volution with two co il s 
visible from both sides; abora l side with slightl y ra ised central part, ora l side 
flu sh; later coi ling nearly planispiral with two to three coi ls visib le on abo ral side, 
three to four coils vi sible on oral side; wal l thin , con siderab le silica cement and 
sparse, very fine to fine, agglutinated quartz gra ins; lu strou s, li ght brown, trans­
lu cent in very thin specimens ; aperture at open end of loosely co iled termin al 
part of tube which may be slight ly offset from the pl ane of the ultim ate coil; 
apertural end of tube flu sh with the side opposite to the slightl y ra ised initial 
coiled part. 

M easurements in millimetres. 

111 ust ra lion Test Diameters 
GSC Type 
Specimen Pl. fig. Max. Min . Height 

Fig. spec. J 9781 .. Ill 5 0 . 52 0.32 0. 128 
Fig. pee. 19782 .. Ill 6 0. 50 0. 3 1 0.144 

Distribution. Samples from the interva l from 10 to 70 feet of the Mount 
Goodenough section (Table 1) provided only a few specimens with another single 
specimen occurring in the 60- to 70-foot sample. 

Discussion. Thi s species is more elonga te th an Glomospira gordialis (Jones and 
Parker) and , thus, resembles Glomospirelfa elongata n. sp. It is much thinner 
and somewhat translucent with one or two additio nal visible coil s. It is much 
larger than Glomospirelfa parammodiscus McGill and Loranger having more coils 
in the initial variable plane par t and fewer coil s in the plani spiral part. 

GlomospireUa? elongata n . sp. 

Plate III, fi gures 7a, b, 8, 9 

Description . Test free , elongate; an undivided tubular chamber winding about an 
elonga te axis; thickness of the prolocula r area can accommodate an early stage 
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with variab le plane coiling which is only s lightly visible , the last four whorls arc 
planispira l with some over lapping of preceding coils; diamete r of the ultim ate 
co il increases rather rapidly; wall extreme ly siliceous, translucent with vitreous 
lustre; rigid with very littl e di storti on of the ovate tubular chamber; aperture 
at the open e nd of the tube. 

Measure111en1s in millimetres. 

Illustration 
GSC Type o. of Coils 
Specimen P l. fig . Length Width Thick Planispiral 

Holotype 19783 ... II [ 7 0. 59 0.35 0.096 4-5 
Para type 19784 .. 11 l 8 0 .59 0.31 0.096 3- 4 
Para type 19785 .. III 9 0.56 0.32 0. 11 2 4 + 

Distribution. The few spec imens recovered a re restricted in occurrence to the 
interval from 30 to 50 feet in the M o unt Goodenough sect ion (Table 1) . Similar 
elo ngate species have bee n recovered from eq uiva lent strata in Arctic Amer ica. 

Discussion. Glornospirella species published to elate a re more discoidal th an thi s 
new species. The first impress ion is that it is simi lar to a laterally compressed 
Ammodiscus sp. but the re is no di sto rti on of the tubular co il s to indicate such 
compression. It has no constrictions or a ny indica ti on of chambering as in the 
genus Psamminope/to wh ich has o ne chambe r fo r each half co il. There arc, 
however, indicati ons of variab le pl a ne coiling of the small diameter, initi al tu be 
windi ng, whic h wou ld place this species in the ge nu s G/omospirella. 

Superfamily LrTUOLACEA de Blainville, 1825 

Family RZE HAK I IDAE C ushm an, 1933 

Gen us Psamminopelta Tappan , 1957 

Psamminope/t a? cf. P. bowsheri Tappan, 1957 

Plate IV, fi gures la , b, c 

P rn1J1111i11ope/1a bowsheri Tappan, 1957 , .S. Nat. Mus., Bull . 2 15, pp. 21 1, 212, Pl. 67 , fi gs. 
11 - 18. 22- 24. 

Description . Test free, elonga te, stra ight, vertical ax is, truncated pe riphery, 
cons isting of long, na rrow and tubul ar pl a ni sp irally ar ranged cha mbers, each 
one-ha lf co il long, and considerably ove rl apping ea rli e r co il s; sutures depressed; 
wall thin , finely agglu tin ated with large a mount of silica cement giving a brown , 
lustrous a ppearance; ape rture at the open end of the tubul ar chamber. 

Measurement. H ypotype GSC No. 19786, le ngth 0.82 mm , width 0.28 mm , 
thickness 0. l7 mm. 
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Distribution. The species is very rare and poorly preserved , with only one complete 
specim en avai lable for stud y. Specimens were recovered fro m 20 to 70 feet in 
rock unit l of the Mount Goodenough section. 

Discussion. The taxono mic feature of one-half coil chamber is most difficult to 
es tablish for this specimen but the planispiral , tubular chamber arra ngement is 
unquestionable. Few species have been p ubli shed for the m ore p rimitive, coiled 
tube forms and this limits compari son of new fom1s exhibiting taxonomic features 
somewhat obscure or akin to poss ibly more th an one genus. The generic assign­
ment of the present material is uncerta in but at the speci es level it resembles 
P. boivsheri. 

Miliammina Heron-Allen and Earl and may have a very loose qu inquiloculine 
plane of coili ng sim ul at ing a nea r-plani spiral a rra ngement but the tube is one 
chamber throughout the total coi ling. R zehakina Cushman is plani spirally coiled 
but each chamber is not exactly one-h alf coi l lo ng resulting in a sigmoidal, vertical 
axis. Aberra nt for ms of Glomospirella Plumm er ex hibit an elonga te ax is of 
planispiral coiling with very obscure, initial , streptospiral coiling. In thi latter 
sit uation the absence of one-ha lf coi l chambering is suffici ent criteria to di sti ngui sh 
from Psamminopelta. 

Family HORMOSL IDAE H aecke l, 1894 

Gen us R eophax Montfort, 1808 

Reophax tundraensis n. sp. 

Plate IV, figures 2, 3, 4 

Description. Test free , short, consist ing of two to four uni se rial cha mbers increasing 
gradually in size and followed by a we ll -developed neck on well-prese rved 
specim ens; very sli ght taper; wall coarse ly agglutinated in a fai nt mosaic pattern , 
larger qu artz grains ad hering to test somewhat di stort the outline; sutu res m as ked 
by coarse grains but sufficiently depressed to ind icate chamber termi nations, last 
formed chamber slightl y m ore elonga te; aperture simple, rou nded, te rminal , 
centra l at end of neck. 

Measurements in millimetres. 

lllustra ti on Height 
GSC Type Width Chamber No. of 
Specimen Pl. fi g. Length (max .) (max .) Chambers 

H olotype 19787 lV 2 0.65 0.27 0.34 3--4 
Para type 19788 .. JV 3 0.72 0.31 0.40 2- 3 

Para type 19886 Not illust. 0.80 0 .32 0.40 fragment 

Para type 19789 .. . . . . . . . . . . . . . . IV 4 0.80 0 .3 1 0.32 4 
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Disiribution. The species is fairly common from 30 to LIO feet in rock unit 1 of 
the Mount Goodenough section. Very si milar species have been obtained from 
strata of equ ivalent age and , poss ibl y, younger strata of Albian age from Arctic 
Ame rica . Paratype 19886 is not illustrated but was recovered from 110 to 120 
feet. 

Discussion. R eophax tundraensis n. sp. has the same number of chambers as 
R eophax sp. A Wall, 1960, but is Jess tapered , much larger, and has a coarser 
wal l tex ture. R . polyeides D eeke, 1884 , is more coa rsely agglutinated and mo re 
ra pidly tapering. R. coonensis Berry, 1929 , is also sim ila r in test shape and 
chamber number, but is smoot her and has slightly smaller dimensions. R. 
tundraensis is possibly the ancestra l stock in the ea rl y Cretaceous to which R . 
coonensis of the Upper Cretaceous is related. 

Fami ly LIT UO LIDA E de Blainville, 1825 

Genus H ap/ophrag111oides Cushman , 19 10 

Haplophragmoides goodenoughensis n. sp. 

Pl ate IV, figures 5, 6 

Description. Test free, large, pl ani spiral , very slightly evolute, biumbilicate, 
periphery rounded, slightl y Jobate in compressed specimens; nine to twelve 
chambers in the ultimate whorl, slightly increas ing in size as added; infla tion 
retained by strong, fa irl y thick septa (0.05 mm ); sutures strai ght, radial , 
becoming depressed in the umbilical area, termin ating in nodes which form a ring 
aro und the umbilical plug; wa ll composed of a la rge pro portion of silica cement 
to agglu tinated fine and medium qua rtz grains, rare coa rser grains protrude at 
random from the test surface, somewhat lustrous, li ght brown; a perture recurved, 
ex tending laterall y at the base of the termin al chamber face. 

Measurements in millimetres. 
---

Illustrati o n Test Di a meters 
GSC Type No. of 
Specimen P l. fi g. Max. Min . Thick ness Chambers 

Holo type J 9790 .. JV 5 0 .97 0. 88 0.33 11 
Para type 19791. . IV 6 J. 16 0. 99 0.41 10 
Para type J 9792 ... ot figured 0. 88 0 . 72 0.29 10--11 

Average for graph l.00 0 .86 0.34 9- 12 

Distribution. The frequency of occurrence is not high in each sa mple but the 
species is fairly consistent throughout the Mount Goodenough section from 0 to 
110 feet (Table I) . The acme of development appears to be in the basal beds 
of the section. Numerous specimens of this species have been obtained from 
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strata of equivalent age in northwest Canada and the Arctic Archipelago. Para type 
19792 is not illustra ted and was recovered from 0 to 10 feet. 

Discussion. The dimensions of thi s large species indicate a relationship to the H . 
gigas Cushm an group of species. In com parison with the H . gigas, H . good­
enoughensis n. sp. is, on the average, somewh at smaller in di amete r but thicker 
through the test due to the strong septa . It is also straight-sutured with prominent 
septa! nodes ; the chambe rs a re not as coll apsed as in H. gigas. lt is possib ly the 
ancestral stock of an ea rl y C retaceous form from which the la te Middle Albian 
H. gigas was derived. Simil ar spec ies have been recovered from the Deer Bay 
Formatio n of the Arctic Archipelago which has been reported to be of la te 
Jurass ic o r cocomi an age. 

Haplophragmoides inflatigrandis n. sp. 

Pl ate V , figures 1, 2 , 3 

Description . Test free, medium sized , planispiral , very sl ightl y evolu te , biumbili­
catc, inflated, ro unded periphery, consisting of eight to nine chambers in ultimate 
whorl, the las t two to three chambers increas ing in size rap idl y with termi nal 
cha mber over lappi ng the periphery of the preced ing whorl; septa strong; sutures 
straight, radi a l and moderately thick, meeting in the umbilicial area to form a 
tra nslucent raised ring; wall composed of a large proportio n of silica cement to 
agglutin ated , very fi ne to fine quartz gra ins; light brown, lustrous finish but fi nely 
ro ughened surface; aperture a curved slit a t the base of the te rminal chamber face . 

Measurements in millimetres. 

lllustration Test Diameters 
GSC Type o . of 
Specimen Pl. fig . Max. Min. Thickness Chambers 

Para type 19794 .. v 0 .57 0.48 0.528 9- 10 
Holotype 19793 .. v 2 0.65 0.48 0.27 9- 10 
Para type J 9795 . v 3 0.68 0 .56 0 .33 8- 9 

Distribution. This is the most ab unda nt species recovered in rock unit I of the 
Mount Goodenough sectio n from 0 to 110 feet. It reaches its acme of deve lopment 
in the inte rval from 10 to 20 feet with 30 to 40 specim ens recovered from 100 
grams of sample mate rial. 

Discussion. The dimensions of thi s medium-sized species l ie within the ex tremely 
large dimension a rea on the graph of the parameters for H. gigas minor auss 
( l 946) group of the Middle Alb ian. H . inf/atigrandis n. sp. is much more inflated 
with rounded periphery . The regional graph for inte rnati onally publish ed spec ies 
indicates a re lat ionship with H. canui Cushm an, 1930, of the Upper Jura sic. 
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Thi s latter species is sl ightl y smaller, less infl ated and h as less depressed sutures. 
H . inf/atigra ndis n. sp. is possibly an ea rly Cretaceo us form relating the late 
Jurass ic H . canui and the Middle Albi an H . gigas minor. 

Haplophragmoides coronis n. sp. 

Pl ate V , figures 4 , 5 

Description. Test free, medium size, planispiral , evo lute, biumbilica te; cha mbers 
deflated to co llapsed with eight to nine in the ultim ate coil a nd six to seven 
ch a mbers in the vi sible pa rt of the pe nultim ate coil; penultim ate coil is sl ightly 
raised and bulbous chambers fo rm a crown-like ring abo ut the prolocular area ; 
sutures limbate with wide, strong septa, straight and radial ; periphery Jobate in 
the mo re inflated spec ime ns; wa ll composed of very fin e qu a rtz grai ns aggl utin a ted 
with sili ca ceme nt , resulting in a very fine, gra nul a r tex ture with sli ght lu strou s, 
light brown finish; aperture at base of final chamber. 

Measurem ents in 111illimetres. 

Illustration 
GSC Type 
Specimen 

Ho lotype 19796 ... 
Paratype 19797 . 

Pl. 

v 
v 

fig. 

4 
5 

Test Di ameters 

Ma x. 

0.49 
0.54 

Min . Thickness 

0.35 0 .08 
0.48 0.048 

No . of Chambers 

Ult. 

8- 9 
8- 9 

Penult. 

6- 7 
6 

Distribution. This distinctive spec ies has been recovered from several sections of 
equi valen t age in the Richardson M ountain s a rea and from possib ly o lder strata 
in the sa me a rea. The range of the species in rock unit l of the Mount G ood­
enough sectio n is rest ricted to the interval from 0 to 50 feet. 

Discussion. The position of thi s species o n the graph of taxo nomic parameters 
fo r the ge nus Haplophragmoides li es within the grou p of H . howardense subsp. 
manifest um and H. spiritense Ste lck and Wa ll ( J 954). H . hoivardense subsp. 
m anifestum of the U ppe r Cretaceous is la rger in a ll dimension s with more 
numerous, inflated chambers. H. spirit ense has defl a ted chambers much closer in 
dimen sions and chamber numbe r but lack the di stinctive corona about the 
prolocular a rea fo rmed by the penultimate coil. 

Haplophragm oides duof/atis n. sp . 

Plate V , figures 6-13 

Description. Test free, sma ll , involute, umbilical area sli ghtl y depressed; five to 
seven cha mbers usua lly inflated , e nlarging gradually , final chamber slightl y 
expanded and overlapping previous whorl , apertural face tending to tri angul a r ; 
sutures depressed and covered in pa rt with adventitious material , straight , radial; 

25 



BARREMIAN TEXTULARllNA 

wall is composed of fine quartz grains agglutinated with siliceous cement , finely 

textu red surface, compressed specimens slightly more lustrous; aperture arched 

at base of fin al chamber but may be covered by adherent foreign materi al. 

Measurements in millimetres. 

Illustra tion Test Diameters o. of 
GSC Type Chambers 
Specimen Pl. fig . Max. Min . Thickness Ult. Coil 

Hol otypc 19798 .. v 6 0.300 0.250 0 . 165 5- 6 
Paratype 19799 .. v 7 0.384 0.320 0 .208 6- 7 
Paratype 19800 .. v 8 0.410 0 . 395 0.230 5- 6 
Pa ra type 1980 1 .. v 9 0.310 0.255 0 .064 5- 6 
Para type 19803 .. v 10 0.350 0 .300 0 . 112 5 
Para type 19802 .. v 11 0.289 0.256 0.096 5- 6 
Para type 19804 .. v 12 0 .320 0.288 0 . 192 ?7 
Para type 19805 v 13 0.350 0.288 0.160 ?7 

Distribution. This species is ab und ant in rock unit 1 of the Mount Goodeno ugh 
section and appea rs to have cyclica l maxima of abundance nea r the base and at 
the top of the section. lt is associated with H . inf/.atigrandis throughout the 

interval from l 0 to 110 fee t. 

Discussion. The illustra ted paratypes we re chosen to show the rath er ex treme 
variation in size of H. duoflatis. The larger specim ens a re inR ated chambered 

forms which, when their parameters are plotted on the graph for species of 

Haplophragmoides, li e within the group of H. neocomiana (Chapman). The 
characte r of the smaller deRatcd forms is simil a r to th at of the group of H . !inki 

auss. The number of chambers and thickness of the test rem ain re lative ly 

constant and these parameters when plotted on the graph compare closely with 
H. linki Nau ss except for having one to two fewer chambers. lt is possible that 
H. duof/.atis n . sp. is an intermediate fo rm relating the older Neocomian H . 
neocomiana with the younger Albian H . linki . 

Haplophragmoides cf. H . duof/.atis n. sp. 

Plate Y , figures 14, 15 

Description. Test free , small , planispiral, biumbilicate, periphery rounded , lobate 
as a result of inRated chambers, four to eight chambers per coil; chambers increase 
gradually in size with terminal chamber notabl y larger; sutures depressed, slightl y 

recurved ; wall composed of fine to medium quartz grains with minor amount of 
si lica cement; fine , granular texture, light grey ; aperture at base of final chamber. 
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M easurements in millimetres. 

Illustra tion Tes t Diameters 
GSC Type 
Specimen 

Hypo type 19806 
H ypotype 19807 

Pl. 

v 
v 

fi g. 

14 
15 

Max. 

0 .48 
0 .48 

Min. 

0. 39 
0 .39 

N o . of 
Thickness Chambers 

0 .28 4-5 
0 .20 5-6 

Dislribution . H. cf. H . duoflatis n. sp. occurs in the interval fro m 30 to 70 feet 
in rock unit l of the M ount G oodenough section. Othe r ve ry simil ar fo rms have 
been reco rded from the whole secti o n under investi ga ti on. 

Discussion . Specimens tenta tive ly referred to Hap/ophragmoides cf. H . duoflatis 
n. sp . di ffe r fro m the typical species in the develo pm ent o f more chambers a nd , 
hence, large r dimensions. In size it is between H . inf/a ligrandis n. sp . and H . 
duoflalis n. sp ., but, as it has no tendency towards evo lute coili ng, it is compared 
to H . duoflatis n. sp . 

/-1 ap/ophragm oides? sp . 

Pl ate V, fi gures 16a, b 

Descrip tion. T est free, medium size, pa rtly evo lute, tendin g to troc hospi ra l co iling 
in last fo ur to five ch ambers; pe riphery rounded, slightly lobate as a result of 
wide, depressed sutures; fif teen ch ambers in ultim a te who rl, fi ve to seven ch am bers 
are somew hat obscured in penultim ate coil on concave side; sutures stra ight , 
wide, da rke r grey in contras t to li ght brown ch ambers; wa ll consists of very fin e, 
agglutin ated , qu a rtz gra in s with a bundant sili ca cement; tex ture rather smooth 
wi th la rge qu a rtz pa rti cles adh e ring to test ; a pe rture at the inne r ma rgin of the 
s li ghtly offset fin a l chamber. 

Measuremenls in m illimelres. 

:Illustration Tes t Diameters 
GSC Type 
Specimen Pl. 

F ig. spec . 19808 .. v 
Unfig. spec .. 

Dis1ribu1ion. This species 
Haplophragmoides spp. from 
G oodenough section . Only a 
designa ted in Table l and the 
from 80 to 90 feet. 

No. of 
fig . iVI ax. Min . Th ick ness Chambers 

16 0 .59 0 .48 0 .20 15 
0 .40 0. 38 0. 18 II 

is associ ated with the genera l occurrence of 
30 to l I 0 feet in rock unit l of the M o unt 

fe w spec imens were recove red fro m the samples 
unfigured specimen was obtained from the sample 
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Discussion . This form is considered to be related to H . inflatigrandis n. sp. The 
latter species is s lightl y evo lute with five to six fewer chambers, but the last 
chamber e nl a rges ra pidl y and some spec imens show a slightly asy mmetrical 
growth pl an. The pos ition of Hap/ophragmoides? sp. on a graph of taxo nomic 
parameters is within the H . spissus Stelck and W all (1 956) group of the Middl e 
Albian . lt has the same number of chambers, the thick, straight, radial sutures, 
a nd diffe rs only in its smaller size, visible evolute coi ling, and a ppa rent asy mmet­
rica l pl an of the las t few chambers. 

G enus A 111 mobaculit es Cushman , J 9 10 

A mmobaculites reophacoides Barte nste in , 1952 

Plate VI, figures ] , 2, 3 

A111111 obac11 /ir es 0 4 Hecht, 1938: Abhand l. Senckenberg. 443, p. 19, Pl. 8, fi gs . 1- 5. 
A111111obarnlires reophacoides Bartenste in , 1952, Abha ndl. Senckenberg. Band 33, No. 4 16, p. 297 . 

Description. Test free , medium size, elongate, ovate in o utline, consisting of a 
coi led part of three chambers o n dorsa l side a nd four chambe rs on ventra l side 
fo llowed by a uniseri a l po rti on of three to five chambe rs, e nl a rging uniforml y; 
sutures depressed , sli ghtly oblique, indi stinct du e to ab und ance of agglutinated 
gra in s; wall composed of very fin e to fine qua rtz grains with abundant silica 
cement ; surface somewhat roughened but some sp ecimens ex hibit a sli ghtl y 
lustro us, light brown appearance; ape rture rounded, terminal, appears to be 
centra lly located , predomin an tl y flu sh with the pe riphe ry of the las t-formed 
c hamber but in some specimens showing a sli ght projection of the ultim ate 
cham ber. 

Measurements in millimetres. 

---

No. of 
Illustrati o n Test Diamete rs Cha mbers 

GSC T ype Width 
Specimen PI. fi g. Length Co il Seria l Coil Serial 

Hypolype 19809 . VI I 0. 368 0. 176 0 . 160 3-4 3+ 
Hypo type 198 10 . Vl 2 0.480 0 . 144 0 . 192 3+ 3- 4 
Hypo type 198 1 I. . VI 3 0.500 0 . 160 0 . 160 3 4- 5 

Distribution. Thi s species was recovered from the interva l from 10 to 90 feet of 
rock unit 1 of the Mount Goodenough section. The acme of development 
occurred in the sa mple from 30 to 40 feet whe re more than twe nty spec ime ns 
were recovered from each 100 grams of sa mple. H echt (1938) described the 
speci es fro m the Crioceras aegoceras and Crioceras bedentatum-zone of the 
uppermost B arremian in north western G ermany. R evi sion by Bartenstein ( 1952) 
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extended the range of the species into o lder Barremi an beds by revision of 
Bigenerina D 2 Hecht to A . reophacoides Bartenstein. 

Discussion. Bartenstein's spec ies was o rigin all y described as of slightly greater 
length but it is simil ar to the Moun t Goodenough specimens in all other fea tures. 
An Ammobacu/ites (sp. J 300 D av idson, 1960) from the Neocomian of the 
Ri chardson M o untai ns, Di strict of M ackenzie, is considered to be the same species. 
A. reophacoides appears to be a pers istent index species for the early Lower 
C retaceous which will grea tl y ass ist both in regional co rrelation and intercon­
tinental chro no logy. 

Ammobaculites erectus C respin , 1963 

Pl ate V T, fi gures 4, 5, 6 

A1111110bac11/i1es erec111s Crespin, 1963, Bur. Mineral Res., Bull. 66, pp. 36, 37 , Pl. 8, figs. 9- 12. 

Descrip tion. Test free, medium size, elongate, slightly flattened ovoid outline, 
one-quarte r of total test comprised of a coil of three chambers followed by a 
u ni serial portion of three to four chambers; co il plani spiral , closely packed, 
ra th er smal l chambers, ultimate cha mber of co il much larger; uni se rial chambers 
enla rgi ng uniformly; sutures depressed, hori zo ntal but interrupted by coarser , 
agglutin ated gra ins in p art ; wa ll composed of med ium to coarse q uartz gra ins, 
some clea r, aphanitic with mino r amo unt of silica cement ; surface rough , very 
light brown ; apertu re round , te rmin al with slightl y ra ised cone o n ultim ate 
chamber. 

Measurements in millimetres. 

No. of 
Illustration Test Diameters Chambers 

GSC T ype Width 
Specimen Pl. fig. Length Coil Serial Coil Serial 

H ypotype 19812 ... Vl 4 0 .650 0.208 0 .288 3 4 
H ypotype 198 13 .. vr 5 0.730 0 .304 0.320 3 3 
Hypotype 198 14 .. VJ 6 0.784 0. 240 0.288 3-4 3-4 

Distribution . The occurrence of this species appears to be restricted to the upper 
part of roc k unit 1 from 40 to 90 feet o f the M ount Goodenough section. It ca n 
be compared with a simil ar species from the Neocomi an portion of the Deer Bay 
Formation . Severa l sections of equivalent age in the Rich ardson Mountains have 
yielded thi s species, which indica tes its persistent natu re as a potential b iostrati­
graphic marke r. 

Discussion. There is very little difference in the external test fea tures between the 
co il ed a nd uniseri al parts of this species when they are observed dry in reflected 
lighting. The co il is then about the same width as, or slightl y large r th an, the 

29 



BARREM IAN TEXTULA Rll NA 

uni serial part. This feat ure assists in di stingui shing it from A mmobaculites 
fragmentar ius C ushm an. This la tter species has a smaller coiled part with more 
num erous chambers but a much longe r uni seria l part with more numerous 
chambers. The co il ed part is mo re di stinct in Crespin 's Aptian? fo rms and the 
tes t is sli ghtl y longe r but suffici ent simil a riti es ex ist in the M ount Goodeno ugh 
specimens for specific de termination . An Ammobacu /ites (sp. C. Yorath , 1962 ) 
from the Neocomi an part of the D ee r B ay Formati on is simila r to the M oun t 
Goodenough for ms. 

Note: Additio na l poo rl y prese rved and ra re spec ime ns of a sma ll er species 
of Ammobaculites were recovered fro m beds nea r the top of rock unit 1, Mount 
Goodenough secti on, but more specimens are required to a ll ow a thorough stud y 
of thi s species. 

Family TEXTU LAIUIDAE Ehrenberg, l 838 

Ge nus T extularia D efra nce in DeB la inville, l 824 

Textu /aria cf . T. topagorukensis T ap pan, 1962 

Pla te VI , fi gures 7, 8 

T ex111/aria ropagomkemis Tappan 1962, U.S. Geol. Surv., Prof. Paper 236-C, p. 14 1, Pl. 33. fig; . 
7- 11. 

Description. Test free , small, elonga te, early cham bers in a pl a ni sp iral coil (micro­
spheric ge ne rati on ), later chambe rs biseri ally a rranged, test ta pe r is gradu al; 
chambers in minute ini ti al co il a re very small , biserial cha mbers increasing 
gradu ally in size, the fi na l two to three pairs increas ing more rapidly in relative 
height, three to four ch ambers in coi l, five to six pairs of bi serial ch ambers; 
sutures depressed , sli ghtl y oblique, fa irl y di stinct, but req uire incide nt lighting to 
revea l initi a l chambe r arrangement ; wall fine ly agglutina ted with abu nda nt silica 
ceme nt, li ght brown , lustrous fini sh ; aperture indi stinct , a low a rch at the base 
of the final ch amber. 

Measurements in millimetres. 

111 ustra t ion 
GSC T ype 
Specimen Pl. fig. 

H ypotype 19815 .. VI 7 
Hypo type 19816 . Vl 8 

Tes t 
Tes t W id th 

Length (max.) 

0.432 0 . 176 
0.432 0. 160 

Ta per 
Factor 

2 . 6 
2.7 

No. of 
Bi serial 

C ha mbers 

12 
12 

Distribution. A few specime ns of thi s species were recovered from the inte rval 
from 0 to 40 feet in rock unit l of the M o unt Goodenough section. 

Discussion. The specimens described here are within the smaller dim ension area 
of the parameters for T extularia topagorukensis. But the plani spiral coil in these 
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specimens is much smalle r, with very minute chambers and thicker test. Specimens 
more typical of T. topagorukensis have been recovered from beds stratigraphically 
higher than the Mount Goodenough section in the Peel River area. In order to 
valida te identifi cat ion or a new speci es, better prese rved specimens are required. 

Fam il y ATAXOP HR AGM IIDAE Schwage r, 1877 

Genus Gaudryina d'Orbi gny, 1839 

Gaudryina tappanae n . sp. 

Plate VI, fi gures 9- 12 

Description. Test free, elongate, slightly triangul ar in the ea rly port ion of three 
to fo ur whorl s with three chambers in each whorl , angles obtuse to slightly 
rounded; adul t portion biseri al, moderately flari ng, ovate in cross-section wi th 
noticeab le axial twist at the juncture of the ini tial tri angular and the later 
bi se ri a l parts; chambers small , compact in initi a l part, larger, mo re rou nded and 
dist inct in biserial part gra du all y increasin g in size; sutures fairly di stinct, nearly 
hori zontal, depressed in well -prese rved specimens; wa ll agglutinated, consists of 
fin e to med ium qu artz grains with variable , but commonly la rge, amount of silica 
cement, appeara nce lu stro us, light brown ; apert ure somewhat indi stinct but most 
specimens have a slight re-entrant indicating a loo p-shaped aperture at the base 
of the inner face of the fin al chamber. 

Measuremenls in millimetres . 

Tllustra ti on Test No. of 
GSC Type Test Width Taper Bi seria l 
Speci men Pl. fig. Length (max.) fac tor C hambers 

Holotype 198 17 .. vr 9 0 .530 0 . 239 2.25 12- 14 
Pa ra type J 98 18 VI 10 0.672 0.240 2.75 12- 14 
Pa ra type 198 19 .. VI 11 0.544 0 .1 92 2.75 10-12 
Para type J 9820 .. VI 12 0.672 0 . 240 2.75 12- 14 

Distribulion. G. tappanae n. sp. occurs througho ut rock unit 1 of the Mount 
Goodenough section from 0 to 110 feet. A few specimens are recovered from 
most samples which indicates the persi stent nature of this species. Numerous 
occurrences of the species are being recorded by the writer in unpubli shed studies 
on equivalent st ra ta in Arctic America. 

Discussion. The distinctive axial twist at the point of juncture between the initial 
triserial and the final biserial parts distinguishes this species from others of similar 
size and chamber number whose taxonomic parameters are within the same 
group. Gaudryina tappanae n. sp . is usu ally larger than the Valanginian species 
G. chettabaensis Sigal, 1952, and the Early Albian G. tailleuri (Tappan ), 1962. 
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Jllu st rations o f the la tter species show considerable vana t1 on but the specimens 
recovered fro m the Fortress M ountain Form ation compare, in size and taper, 
with G . tappanae n . sp. Illustrat ions of H echt's V erneuilina D4 (193 8), revi ed 
by Bartenstein as Verneui/inoides sub/ithiformis (1952), are very indi stinct. This 
Barrcmian species appears to be simil a r to G. tappanae n. sp., bu t exami nati on 
of the ori gina l spec imen is necessa ry to make re li able comparisons. 

F amily TROCHAMM INIDAE Schwager, 1877 

Genus Trochammina Pa rker and Jones, 1859 

Trochamrnina squamata (Jones and P a rker ) subsp. limbata Chapman, 1894 

Pl ate VJ, figures 13a-d, 14a-c 

Trucha111111i11a sq11a11w1a (Jones and Parke r ) subsp. li111bata C hapman, 1894, Quan. Geol. Soc. 
London, vo l. 50, p. 697, Pl. 34, figs. 4a- c. 

Description. Test small , piano-convex and concavo-co nvcx, deep umbili cus on 
ve ntral side in some specim ens, plugged in others; two and one-half whorl s, ventral 
surface fl at, dorsa l surface slightl y convex, periphery ro unded with margin slightly 
lobate; chambers inflated and small in first two whorls becoming large, high and 
overlapping in the ultim ate whorl , increasing gradually to a la rge terminal chamber 
which is com monly col lapsed in many specimens; sutures di stinct , thickened, 
tra ight in fin al who rl , constri cted , giving slight, lobate o utline to peripheral 

ma rgin ; wall thin , fin ely arenaceous, surface smooth ; aperture on inner margin 
of las t-form ed chamber on the ventral side. 

Measurements in millimetres. 

-----

No . of 
Illustratio n C hambers 

GSC T ype Test Tes I Taper No. of 
Specimen Pl. fig. Diam. H eight Factor Who rl s Do rs. Vent. 

Hypo type J 982 1 .. Vl 13 0.3 10 0 .208 0 . 67 2- 3 5 7 
H ypotype 19883 .. Vl 14 0 .368 0.250 0 .69 3 5 7- 8 

Distribution . Figured specimens were recovered from beds from 40 to 110 feet in 
rock uni t 1 of the Mount Goodenough section. The species is present throughout 
rock unit l and has been recovered from the whole section under investigation 
as well as from strata of equivalent age in other northern areas. 

Discussion. The position of thi s species on the graph is within the group of T . 
wetteri Stelck and Wall , 1955. It is possible that T. squamata subsp . limbata of 
the eocomian is part of the stock from which T. wel/eri was derived. H echt 
has reco rded T . /imbata from the la te Barremian of Germany, and that form is 
similar to T. squamata subsp. limbata. 
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Trochammina conicominuta n. sp. 

Plate VI, fi gures 15a-c 

Description. Test very small , piano-convex with deep umb il icus in some speci­
mens; two whorls visible, ventral surface flat, dorsal surface con ical and the 
periphery ro unded with the margin slightly lobate in the area of the last two 
chambers of the ultimate whorl ; chambers inflated, the fina l two chambers increas­
ing rapidly in size resulting in an asymmetrical cone in side view ; sutures indisti nct ; 
wall very siliceous, ligh t brown, lustrous; apertu re indistinct. 

Measurements in millimetres. 

No. of 
11 1 ustra tion Ch / Whorl 

GSC Type Test Test Taper o. of 
Spec imen Pl. fig. D iam. Height Factor Whor ls Penu lt. Ult. 

H olotype J 9884 .. VI J 5 0. 176 0. 128 0 . 7 2 5- 6 5+ 
Para type J 9885 0. 208 0 . 144 0 . 7 2 6+ 6 

Distribution. Deta iled examin ation under high magn ification and with the ap pli­
cation of oi l to the specimen in order to obtain translucency was onl y made on 
minute specimens fro m samples 20 to 60 feet. The species may also be present 
above and below th is recorded interva l. Specimens are comm on but most di ffic ult 
to d istingui sh fro m Haplophragmoides duofiatis n . sp. 

Discussion. T rochammina conicominuta n. sp . is much smaller in all di mensions 
th an T . squamata subsp. limbata and has a higher cone as is shown by the taper 
facto r. Its pos iti on on the graph indica tes a relationship to the T . albertensis 
Wi ckenden group but it li es at the ex treme end of the smaller d imensions and is 
asymmetrica ll y coni cal. 
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SPECIES INDEX 

Fami ly ASTROR HI ZIDAE 

Ba1hysipho11 sci111il/a1a Chamney, 1965 n. sp ... 
Bathysipho11 sci111il/a1a Cha rnney, 1965 n. sp .. 
Bathysip/1011 sci111il/ata C hamney, 1965 n. sp ... 
Ba1hysipho11 gra11u/ocoelia Cha mney, 1965 11 . SJ"l . .. 
Hypera111111i11a ry cf. H . acirnla (Pa rr) fir!e C respin, 1958 .. 
/-/ypera111111i11a ef. H . a/j111ovica Re itlinger, 1950 ........ ......... . 
Hippocrepi11a ef. H. barksdalei (T a ppan), 1957 ...... ............. . 

Family SACCAMM INIDAE 

T/111ra111111i11oides seplago11alis C ham ney, 1965 11 . sp ... 
Tl111ra111111i110ides sep1ago11alis C ham 11 cy, 1965 n. sp ... 
T/111ra111111i11oides sep1ago11a/is Cha rnney, 1965 n. sp ... 
T/111ram111i11oides septago11alis Cha mney, 1965 n. sp .. 

Fami ly AMMOD ISC IDAE 

A111111odisc11s 111acke11::ie11is C ham 11 ey, 1965 11. sp . ................ . 
Ammodiscus 111acke11zie11is Ch a rnncy, 1965 n. sp .. 
A11 1111odisc11s macke11::ie11is Cham 11 ey, 1965 11 . sp .. 
Am11 10discus 111acke11zie11is C ha m11 cy, 1965 n . sp .. 
A 111111odisc11s 111acke11zie11is C ham11cy, 1965 11. sp . ............. .. . 
A111modisc11s sp. Chamney, 1965 .. . . ......... ..................... ... . 
Glomospira s11barc1ica C ha m ney, 1965 11 . sp . . 
G/0111ospira s11barcrica C ham 11 cy, 1965 n. sp. 
G/0111ospira s11barc1ica Charn ney, 1965 11 . sp .. 
G/0111ospira s11barc1ica sa111ma C ha mney, 1965 n. subsp . . 
Glomospira s11barctica sa11ir11a C ha rnncy, 1965 n. subsp ... 
G/0111ospira s11barC1ica sa111ma C ham ney, 1965 n. subsp .. 
G/0111ospirel/a aruica C ha mney, 1965 n . sp ... 
G/011 10spirella arClica C harn ney, 1965 11 . sp 
Glomospirel/a arctica C hamney, 1965 11 . sp . 
Glomospirel/a arct ica Cham11cy, 1965 n. sp ... 
Glomospirella arcrica C harn ney, 1965 n. sp .. 
Clornospirel/a sp . Cham11ey, 1965, Fig. spee. 
Clomospirel/a sp. C harn ney, 1965, F ig. spee .. 
C/omospirella ? e/011garn C ham11ey. 1965 n . sp. 
Clomospirella ry e/011ga1a Cha rn ncy, 1965 11. sp ... .. 
C/0111ospirella ? e/011gata Cham11ey, 1965 n . sp .. 

Family R ZEHAKI NIDAE 

Psam111i11opelta ry ef. P. bowsheri Tappa n, 1957 

Fam ily H ORMOSINIDAE 

R eophax /1111drae11sis Cha mney, 1965, n . sp . ...... .... ...... . . 
Reophax 11111drae11sis Charnney, 1965, 11 . sp .. 
Reophax /1111drae11sis C ha rnncy, 1965 , 11. sp .. .... ... .................... .... . 
R eophax t1111drae11sis Cham ney, 1965, 11 . sp 

No. 

19753 
54 
55 

19756 
19757 
19758 
19759 

19760 
6 1 
62 
63 
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65 
66 
67 
68 

19769 
19770 

7 1 
72 

19773 
74 
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19776 
77 
78 
79 

0 
1978 1 

82 
19783 

84 
85 

19786 

19787 
788 
886 
789 

csc 

Type Page 

Ho lo. 11 
Para . 11 
Para. 11 
Ho lo. 12 
Hypo. J 2 
Hypo. 13 
Hypo. 13 

Holo. 14 
Para . 14 
Pa ra. 14 
Para. 14 

Holo. 15 
Pa ra. 15 
Pa ra. 15 
Para. 15 
Pa ra . 15 
F ig. spee. 16 
Ho lo . 16 
Pa ra. 16 
Para. 16 
Ho lo . 17 
Para. 17 
Pa ra . 17 
Holo. 18 
Para . 18 
Para. 18 
Pa ra . 18 
Para . 18 
F ig. spee. 20 
Fig. spec. 20 
Ho lo. 20 
Pa ra. 20 
Para. 20 

H ypo. 21 

H o lo. 22 
Pa ra . 22 
Unfig. para . 22 
P a ra . 22 
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Farn ily LLTUOLIDAE 

H ap/ophragnroides goode11011ghe11sis Charnney, 1965, n. sp. 
H aplophrag111oides goode11011ghe11sis Charn ncy, J 965, n. sp .. . 
Hap/ophragnroides goode11011ghe11sis Charnney, 1965, n. sp .. . 
Hap/ophragmoides i11flatigra11dis Charnncy, 1965, n . sp . ............... .. 
Hap/ophragmoides i11fla1igra11dis Charnney, 1965, n. sp .. 
Hap/ophragmoides i11flatigra11dis C harnney, 1965, n. sp. 
Haplophrag111oides coro11is Charnney, 1965, n . sp .. . 
Hap/ophragmoides coronis Charn ney, l 965 , n. sp. 
J-fap/ophrag111uides duoflatis Charnney, 1965, n. sp . . 
Hap/ophragmoides d11oflatis Cha rnney, 1965, n. sp ... 
Haplophrag111oides d11oflatis Charnney, 1965 , n. sp. 
H aplophrag111oides duoflatis Charnney, 1965, n. sp .. . 
H aplophrag111oides d11oflc.tis Charnney, 1965, n. sp .. . 
Haplophragmoides d11ofla1is Cha rnney, 1965, n. sp . . 
J-Japlophmg111oides d11ofla1is Charnney, 1965, n. sp .. . 
H aplophrag111oides d11oflatis Charnney, 1965, n . sp .. 
H ap/ophrag111oides cf. H . d11oflatis C harn ney, 1965 .. 
H aplophrag111o ides cf. H. d110/fa1is Charnney, J 965 .. 
H ap/ophrag111oides ? sp. C ha rnney, 1965, Fig. spec .. . 
A111111obac11/ites reophacoides Bartenstein, J 952 ..................... .. 
A111111obac11/i1es reophacoides Bartenstcin , 1952 
A111111obac11/ites reophacoides Ba rtenste in , 1952.. . ............ .. 
A111111obac11/i1es erec111s Crespin, 1963 .. 
Am111obac11/i1es erectus Crespin, 1963. 
A111111obac11/ites erec111s Crespi n, 1963 

Farnily TEXTULARllDAE 

Tex111/aria cf. T. topagomkensis Tappa n, 1962 
Text11/aria cf. T. topagornke11sis Tappan, 1962 

Farnily ATAXOPHRAGMllDAE 

Ca11dryi11a tappanae Charnney, J 965 n. sp. 
Ca11dryi11a tappanae Charn ney, 1965 n . sp .. . 
Caudryina tappanae Charnney , l 965 n . sp .. . 
Ca11dryi11a tappanae C harn ney, l 965 n . sp .. 

Fami ly TROCHAMM INIDAE 
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Trochammina squa111ata ( Jo nes a nd Parker) subsp . 
li111bata Chaprnan, 1894.. .. ....................... .. 

Troc/ram111i11a sq11a111ata ( Jones a nd Parker) subsp. 
limbata Chaprna n, l 894 .. 

Trochammina co11ico111i1111ta Charnney, J 965, n. sp. 
Trochammina co11ico111 i11uta C ha rnney, 1965, n . sp .. 
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Aklavik 
Ak lav ik Ran ge 
A las ka 

A laskan Cretaceous 
Al b i an 

pre-A I bi a n e ros io n 
Apt ian 
Arcti c America 
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is lands 

Bar re mi a n 

P AGE 

I, 3 
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..................... 3, 4, 8 
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species 9 
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