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BIOSTRATIGRAPHIC ZONATION 

ELF CAPE NOREM A-80 

SUMMARY AND CONCLU S IONS 

Elf Cape Nor em A-80 contains sediments varying in age from Middle 
Albian to Middle Nori an for the int er va l 90-5550'. Th ese s ubdivisions, 
along with th e sample control used , are shown on a biostratigraphic log. 
A curve indicatin g the genera lized env iron men t of deposition, and pertin
ent r emarks on corre l ation , comp l ete the log. 

Approx imate l y 97 terrestrial species of palynomorphs and 52 species 
of marin e phytoplankton we r e present. Their distributions are shown on 
Tab les 11 and 111, and th e more diagnos tic spec ies a re illu st rat ed on 
Plates V-X IV. In th e microfos si l assemb l ages , 162 spec ies of foraminifera 
belonging to 45 genera we re ob se rve d, in add iti on to minor numbers of ost
racoda and radiolari a . Fragmentary remains of sco l ecodon t s , crinoids, 
ec hinoi ds , e tc., as we ll as plant mate rials, were present . Their qual ita
tive and quantitative distributions a re shown on Tabl e IV. 

The env ironment of depos iti on varies from terrestri a l in the Albian 
through a series of transgressive -regressive phases to ner itic in th e 
lower section of th e Jurassic. TvJo of these tr ansgressive phases appea r 
to be r e l ated to gas shows at 2530' and 4350 1

• 

The fo ss il s indica t e a hi gh deg ree of me ta mo rphi sm which increases 
impe rc ept i b ly throu ghout th e Jurass ic and probab ly produced fairly ma ture 
hydroc arbons, such as are present in predomin antly gas . facies. 

Biostratigraphic ana ly s i s suggests the fol l owing zonation: 

Palyn omorphs 

Middl e - Lowe r Albian 
Apti an-B a rr emian 
Barremian o r older 
Be rri asian ? - Upp er Jurassic 
Middl e Kimme ridgian 
Oxfordian 
Call ovian? 
Middle Jurassic 

Microfoss il s 

Middl e Albian 
Neocomian (Barrem ian ) 
Lat e Tit hon ian - Oxfo rdian 
Cal lov ian? 
Bathoni an 
Toarci an 
Toarcian-Pl iensbachi an 
Uppe r Pl i ens bachian 

~'!< e(m i1-3f, 1 1e d 'fH, tl>-1i 
Ju { ...II.. K, / ...,,r L/ f c f H.• .,, {( 

1 -

90- 690 1 

720- 810 1 

840-1080' 
1110-21 00 1 

2190-2490' 
2610-3 000 1 

3000-3 300 1 

3300-5550' 

690' 
720 1 

1050' 
1830' 
2580' 
2700 1 

2760 1 

4740' 



INTRODUCTION AND METHOD OF STUDY 

Sample material from the Elf Cape Norem A-80 well was obtained from 
gove rnment unwashed samples and conventional core, and processed by stan
dard laboratory techniques . . Technicians spent a minimum time of one hour 
per sample in picking a representative collection of microfossils from the 
matrix. Similarly, the paleontologists spent at least the same amount of 
time counting and id entifying the fossil form s . The well was sampled 
thr oughout to provide maximum microfossil coverage , and at from 30' to 
100 1 int e rva l s for palynomorph studies. The footages (expressed al so in 
metres where space al lows ) are shown on the Biostratigraphic Log (1), as 
wel 1 as on the distribution charts (I I-IV). Al so shown on I are the ages 
in sta ndard E~ropean t erm inol ogy for both pa lyn omorphs and microfossil s , 
the microfossi 1 zonation and generalized environments of depos ition, and 
any comme nt s on s ugg es t ed correlation or distri bu tion. 

The environment of deposition i s shown as a single curve ranging 
thr ough t er r esti- ia l (nonmar i ne ), brackish (fresh and mar in e ), 1 ittora l 
(shore line ), subl ittora l, ne ritic and open ma rin e . Each of these habitats 
i s based on th e total f oss il population present, the associated fauna and 
flora, whethe r mix in g has occu rred , cond iti on of the material (wa t e r-wor n, 
weathered, iron -sta in ed ) and so on. Such an in terp r e tati on canno t be as 
comprehensive as those based on de t ai l ed popu l at ion analysis, water depth, 
rate of depos ition, turbidity, salinity, richness a nd other factors th a t 
require specialized paleoecological techniques. Howeve r, a single-line 
cur ve i s adequate for a genera lized interpretat ion of depos iti ona l hab i
t ats in this area and ca n provid e the basis for pa l eoba thyme tric mapping. 

Environme nt s in the l oca lit y of the Elf Cape No r em A-80 we ll va ry 
fr om predominantly t e rr estria l in the Middle Albian to neritic in the Lowe r 
Jur ass ic. Nume rous sma ll transgressive-regressive phases oc cur, suggest in g 
a somewha t unstable area. The beginnings of two of th ese transgressive 
phases coincid e with gas shows record ed at 25 30 1 and 4350 1

• The high de 
gr ee of metamorphism evid en t throughou t th e Jur ass ic suggests that hyd ro 
c a rbons must have been profoundly affected, poss ibly enough to place them 
within a pr edom in an tly gas-bearing f ac i es . 

Dr. Geoff rey Norri s did th e palynology and photographed diagnos tic 
t e rr estr ia·l and marine pa l ynomo r phs . Javed Iq ba l is r espons ibl e for most 
of the microfossil ident ificat ions. The r eport has been prepared by Dr. 
D.M. Loranger. 
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BIOSTRATIGRAPHIC SUMMARY 

The Biostratigraphic Log (1) has been prepared at the mechanical 
log scale of 111 = 100 1

, to facilitate comparison with di st ribution charts. 
The conclusions of palynomo rphological . and micropaleontological studies 
with r egard to age determination are placed within the first two columns. 
Since . th e re are some wide diverge nces of opinion, . both sets of determina
tions have been record ed. 

Anothe r column shows the sample control for th e microfossil and 
pa lyno logica l sam pl es exam in ed. This column is sca l ed in feet and in 
me tres, as are other t ab l es in this re port whenever space would permit. 

Microfoss il zonation as it appeared in this well is given, as 
wel 1 as th e published name of the zone. Wher e published name s are not 
available, a key f oss il has been s e l ec ted to in d icate th e distribution of 
the zone and fac ilitate correlation. 

Environments of deposition in this we l 1 show , aft er a predominantly 
terres tri a l Albian section, a series of tran sgress i ve and r eg ressive 
phases due to minor sea -l eve l ch anges that brought neritic forms into the 
area . This ser ies continued throughout th e Jura ss ic and t e rminate s abrupt
ly in a 1 ittoral zone which is clos e to the top of the Norian in this area . 

Rema rk s on corre l a tion or r e l ated faun as a nd the ir distribution s 
have been includ ed to en hance the valu e of thi s s umma ry. 
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PALYNOLOGY 

SUMMARY 

The di s tributi on of 97 speci e s of terrestrial palynomorphs and 52 
species of ma rine microplankton in 87 cuttings samples indicates nonmarine 
Lower or Middl e Albi an in th e top 690 1 of the subject we l 1. Marine Aptian 
and Neoc om ian occur fr om 720 1 to 1080 1

• Be twee n l 110 1 and 2100 1 a wel ]
de veloped Up pe r Jurass ic a nd in pa rt Be rriasian section is pre sent. Ma rine 
Kimme rid g ia n, Oxford ia n, and pos sibl e Cal lovian occur from 2190 1 to 3210 1

• 

Be low 3300 1 ma rin e Mi dd l e Jurass ic occurs to 5550 1
, with a regressive inter

va l at 4410-4710 1
• 

MATERI ALS AND METHODS 

Sam pl es fr om t he s ubj ect we l~ provided by Pa leo Services Limit ed 
through Ca nad ia n Rock Surge ry Ltd. we re pr e pa red by sta nd ar d pa lynol ogic 
t echniques . Res ult s of th e pa l ynol og ic ana ly se s are plott e d on th e ac com
panying Tab les 11 a nd 111, whic h show di s tributi on of t e rr es trial mi os pore s 
a nd ma ri ne pa lyn opl ank t on, the s peci es being indica ted by s t a ndard cod e num
be rs. 

SUMMARY OF AGE AND ENVIRONMENT 

Lowe r and Mi ddle Albi a n 

Ba i-r emi an -Apt i a n 

Ba rr em ian or o ld e r Lowe r Cre 
taceous 

Uppe r Jurass ic (poss ibly Be r
r i as i an in pa rt) 

Middl e Ki mme ridgian 

Oxfordi a n (p roba bly Cal lovian 
below 3000 1

) 

Middle Jurass ic (regress iv e 
interva l 441 0-471 0 1

) 

Middle Jur ass ic 

DISCUSSION OF ASSEMBLAGES 

90- 69 0 1 

720- 810 1 

840-1080 1 

1110-2100 1 

2190-2490 1 

2610-3210 1 

3300-5400 1 

5490-5550 1 

No nma rin e Lowe r and Mid d l e Albi an: 90-690 1 

Non marine 

Marine 

Marine 

Marine 

Marine 

Marin e 

Marine 

Marine 

Forty-eight t e rres trial s pecie s cha racterize this interval, of which 
abo ut thr ee quart e rs ar e long-ran g ing and occur in lowe r horizons. 

The foll owing mio s pores occur in this int e rval and are restricted 
to the Lowe r Cr e tac eo us in west e rn Canada and Europe: 

Pilosi spori tes verus 
Cicatr i cosisporites cf. l udbrooki 
C. australis 
Foramini sporis dai l eyi 
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,. 
Foraminisporis wonthaggiensis 
Trifobosporites marylandensis 
I.,-; porol~Jcs .. reticulatus 
Acanthotriletes varispinosus 
Densoisporites microrugulatus 
Aequitriradites spinulosus 
Cedripi t es cretaceous 
R.e..~;~r;/e..1-Q.S .ri f'\ ci LI . : . 
Roga l..slo.~por"i te~s cicatr~cosus 
Couperisporites complexus 

Tigrisporites scurrandus at 390' and the total l ac k of angiosperm 
pollen indicates a Middle Albian age , at l eas t for the upper part of this 
int erva l. The pr esenc e of Lycopodiumsporites marginatus at 690' sugges ts · 
an age no o lder tha n Ap tian for the base of this int e rva l. This species , 
however , ranges into the Albian, al lowing the possibility that the entire 
int e rva l i s Albian. 

Th e absence of d inof l age ll ates in thi s int erva l indicate s nonmarine 
conditi ons of depo si ti on. 

Marine Barremian-Apt i an : 720- 8 10' 

The fol lowin g dinofl age ll ates in this int e rva l have restrict ed 
Lower Cr e tac eous ranges; the tops of the ir range s elsewhe re are indicated: 

Tenua hystrix (A pt ian) 
Doidyx anaphryssa (Lower Ba 1·rem i an ) 
Muderongia mcwhaei (Aptian) 

Among th e spores, Appendicisporites jansonii ha s · a Ba rre mian-Albian 
r ange but Januasporites spiniferus i s restr ict ed t o the Middle Albian in 
western Canada. Th e latt e r i s perha ps th e res ul t of cav ing s from higher 
horizons , but this spec ies has not been fo und above 780 1

• The balance of 
evidence favours a Barr em ian -Apti an assignmen t. 

Marin e Ba r rem ia n or olde r Ea rly Cretac eous : 840-1080' 

The fol lowing spores suggest an Early Cretaceous age: 

Concavissimisporites punctatus 
Taurocusporites segmentat us 
Coronatispora valdensis 
Appendicisporites potomacensis 

The dinoflag e llat es terminating in this in terva l have more restric
ted ranges: 

Imbatosphaeridium viUoswn (Upper Jura ss ic to Haut~r iv i an) 
Pareodinia a lbertii (Jurass ic to Valangini a n) 
Sirmiodinium grossi (Jurass ic to Barremian; Hauterivian in 

Ca lifo rn i a ) 
Dingodiniv.rn albertii (Lowe r to Middle Barr em ian) 
Muderongia cf. simplex (Val ang ini an-Barr em i an ) 

Thu s , this inter va l is no younge1· than Bar remi an a nd may be some
what olde r . Th e prese nce of Tanyosphaeridium sp .Ain the higher part of 
the int erval is curious: thi s spec i es has a middle and up pe r Albian range 
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in western Can ada a nd has a l so bee n found as sociated with Albian species 
in arc tic Cana da. Caving from above is uni ikely, since the Albian iden
tified in thi s we ll i s entirely nonmarin e , unless a ve ry thin marine .Al
bi an horizon is present which was miss ed in sampling. 

Ma rin e Uppe r Jurass ic a nd possibly Berriasian in part: 1110-2100 1 

Dinofl age ll ates with restricted ra ng e s indica te a late Jurassic 
age : 

Kaly ptea monoceras (Tithoni an) 
Prolixosphaeridiwn dierense (Lowe r Kimmeridgian to 

Lowe r Cr e t aceous) 
TubotubereUa rhombiforrnis (U pper Tithon i an to Berriasian) 
Pareodinia ceratophora (Mi dd l e and Up per Jura ss ic) 

Terres t r ia l palynomorphs, however , are rep resented by severa l 
spec ies with scatte red occur r ences in thi s int erva l and lowest Cretaceous 
ranges e l sewhere as indicated: 

Cicatricosisporites purbeckensis (B e rri asian ) 
Trilobosporites minor (Apt i an-Albian) 
Trifobosporites apiverrucatus (Lowe r Cretaceous ) 
Cicatricosisporites hallei (Lowe r Cretaceous ) 
Foraminisporis asymmetricus (Ba rr em ian-Apt i an) 
Trilobosporites cf. hannonicus (L ov-1e r Cretaceous) 
Cicatricosisporites angicanalis (Be rri as i an) 
Trilobosporites cf. obsitus (Be rri as ian ) 

One spore (Podocarpidites cf. rousei ) has a Jurassic r ange wh il e 
one di nof l age l l ate (Gonyaulacysta hyaloderrnopsis ) has a Lower Cretaceous 
distribution e l sewhe re. 

Evidently, these assemblages are from ho ri zons cl ose to th e Juras
s ic-Cr e t aceous boundary. 

Mar i ne Lowe r or Mi dd l e Kimmeridgian: 2190-2490' 

Two dinofl age l ]ates wit h re strict ed rang e s in this int erva l have 
over l app in g ranges as indicated: 

Scriniodiniwn crystaUinum (Callovian - Middle Kimmeridgian) 
Endosc1~iniwn cf. campanuZa (Ki mme rid g ia n-Cretaceous ) 

Th e spores a r e no t diagnostic. Podocarpidites arcticus cha rac
t er i zes thi s int erva l, but th e original autho r (Pocock , 1970) did not me n
ti on it s ra ng e . 

Ma rin e Oxfo rdi an, probably Ca l lov ian or 
older below 3000 1 2610-3210 1 

Th e fol l ow ing dinofla ge ll a t es in thi s int e rval have Oxfordian r anges : 

Gonyaulacysta cf. granuligera (O xfo rdi a n- Ki mme rid g i an) 
G. cf. jurassica (= G. jurassica var. Zongicornis ) (O xford i a n) 
G. nealei (O xford ian ) 
Ctenidodiniwn ornatum (Cal l ovi a n-Oxford ian ) 
G. cf. cZadophora (O xfo rd i an - Lower Kimmer i dg i an) 
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Others have longer ranges as indicated: 

GonyauZacysta jurassica (Ba thonian-Kimme ridgian) 
Hys t richosphaeridiwn pattei (Middle Jurass ic - Kimmeridgian) 

G. jurassica var. Zongicornis cha racterizes the Oxfordi an in the 
Sverdrup Basin, according to John son (1973). 

Thus th e maj o rity of species f avou rs an Oxfo rdi a n age. Below 3000' 
the occ urrence of Nannoceratopsis peZZucida , which in the Sverdrup Basin 
is confined to the Uppe r Bajoci an and Cal l ov i an (J ohnson, 1973), 'indicates 
these ages for the lowe r part of the in terval. 

Spo res. are not di agnost ic. 

Marin e Middle Jurass ic, with a r eg res-. 
sive i nte rva l at 44 10-47 10 ' 

3300-5L100 I 

This i nterva l i s character i zed by Nannoceratopsis graciZis , which 
ran ges from Lowe r J urass ic t o Ba j oc i an in the Sverdrup Bas i n and Europe , 
and i s dom in ated by the miospore SpheripoZZenites scabratus . I t i s assoc i
at ed with seve ral miospo re spec ies and one acr itarch with put a tive Bajocian
Ca l l ov i a n rang es in western Ca nada a nd e l sewhe re: 

DistaZanuZispora incerta 
Corrugatisporite s ampZectiformis 
StapZinisporites jurassicus 
CZassopoZZis minor 
Concentrisporites pseudosuZcatus 
Podocarpidites cf. rousei 
Leiofusa deunffi 

A Middl e Jura ss ic age i s indicated for thi s in terva l by a ll the se 
speci es . 

Th e regressive in terva l at 441 0-47 10' is marked by a drop in dino
flagel l ate dive r s i ty . 

Ma ri ne Mi dd l e Jurass i c : 5490 -5550' 

spores: 
Thi s int e rval contain s the followin g distinctive dinofl age l !ates and 

Pareodinia l 
Diconodiniwn 2 
Wanaea digitata (O xford i a n in wes tern Aust ra li a ; Cal lovi an 

in · Gr ee nl and - Sarj ea nt, 1972) 
Cirratriradites c f. Le 1'otr:fe.tes ,-,.,_ cer tus 

Thi s assoc i a ti on occurs in Panarct ic Dr ake Poi nt L-67, be tween 3600' 
and 4650' below Oxfo rdi an (Lorange r, 1972 ), whe re a Middl e o r ea rly Late 
Jurass i c age was f avo ured. In view of the supe radjacen t definit e Middl e 
Ju rass ic in El f Cape Norem A-80 , it i s unlikely that thi s inte r va l is youn
ger than Mid d l e Jurassic. Howe ver, th e eome t amorphi c r ank of the phy t o
cl as t s at the top of th e int e rva l i s gr ea t e r than that of thos e above 54 90 ', 
indica ting a poss i bl e unc onfo rmab l e or f a ult cont act. Seve ral Middle Juras 
sic speci es of high metamorph ic rank occur in th e interval, an d the occ ur
r e nc e of Cirratriradites cf. L. incertus a t 51 90 ' in th e ove rl ying int e rval 
makes an ex ten s iv e hi a tus unlike ly. No def inite Lowe r Jurassi c speci es were 
encounte r ed , which s ugg ests a proba bl e Middle Jurass ic age for the int e rva l. 
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The only recycl ed Pe rmo-Triassic pollen in this well occurs in this 
int e rval . 
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IDENT IF'ICA'I'IONS 

Species names and numbers as 1n Tables 11 & 111, and photographs(X625). 

Terrestrial Palynomorphs 

l. Ster eisporites antiquasporites (Wilson and Webster) Dettmann 
2. Taxodiaceaepo llenites hiatus (Potonie) Kremp · 
3. Classopol li s torosus (Reissinger) Balme 
4. Alisporites bilaterali s Rouse 
5. Gleicheniidites senonicus Ross 
6. Alisporites grandis (Coo kson ) Dettmann 
7. Deltoidospora hallei Miner 
8. Osmundacidites weUmanii Couper 

*9. Cyathidites australis Couper 
10. Laevigatosporites ovatus Wil so n and \fobste r 
11. Alisporites cf. parvus de Jer sey 

;" 12. Deltoidospora psilostoma Rou se 
13. Cerebropollenites mesozoicus (Co uper ) Nilsson 
14. Vitreisporit es paUidus (Re i ss in ge r) Potonie 
15. Pilosisporites verus Delcourt and Sprumon t 
16. Cicatricosisporites cf. ludbrooki Dettman n 
17. C. australis (Cookson) Potonie 
18. Podocarpidites multesimus (Bo l chov it i na) Pocock 
19. Lycopodiumspo1°ites austroclavatidites (Cookson ) Potonie 
20. Forconinisporis daileyi (C ookson and Dettma nn) Dettmann 
21. F'oraminisporis wonthaggiensis (Cookson and De ttmann) Dettmann 
22. ExesipoUenites tumulus Balme 
23. Cingutriletes clavus (Ba l me) Dettmann 

;': 2 4 . Todispori tes minor Couper 
25. Trilobosporites marylandensis Brenner 
26. Klukisporites psev~oreticulatus Coupe r 
27. Pe1°inop0Uenites elatoides Coupe r 
28. Dictyophyllidites harrisii Cou per 
29. Ginkgocycadophytus nitidus (Ba lme) de J e r sey 
30. fr•p~ro l e f-e,s reticulatus (Pocock) Pl.1-::ifc.·cl 

;',31. Ga.culati sporites comaumensis (C ookson ) Potonie 
32. Acanthotriletes varispinosus Pocock 
33. Appendicisporites cf. jansonii Pocock 
34. 'l'aurocusporites cf. segmentatus Stover 
35. Tigrisporites scurrandus Norris 
36. Lycopodiumsporites reticulv.rnsporites (Rouse ) De ttmann 
37. Densoisporites microrugulatus Bre nn e r 
38. Neoraistrickia truncata (Cookson) Potonie 

*39. Recycled Carbonif e rous-Devoni a n spores 
Lio. Aequit1°iradites spinulosus (C ookso n and De ttmann) Coo kso n and Dettmann 
41. Ced.Y'ipites cretaceus Pocock 
42. Stereisporites regius (Dro zhas tchich) 
~3. Perotrilites 1 
44. Eucommiidites minor Groot and Penny 
45. Rogalskusporites cicatricosus (Rog a l ska ) qanse, Corsin and Levin 
46. Re.f i [ri / ~ ~ es. Si":J~;j i'riva•b.v~ · 

*species that _did not photograph well 
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47. 
48. 
49. 
so. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 

;"60. 
61. 
62. 

;'•63. 
64. 
65. 
66. 

;'<67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75, 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
.93. 
94. 
95. 
96. 

"'97. 

E'phedripites multi cos t atus Brenner 
C'ouper ispor ites complexus (Couper) Pocock 
Cicatr i cosi spori tes hughes i Dettmann 
Phyllocadi dites 1 
Marat t ispori tes scabratus Couper 
JanuaspoY'ites spini f erus Sin gh 
Cal lialaspori tes dampi er i (Balme ) Su kh Dev 
Eucommiidites troedssonii Erdtman 
Dictyophylli dite s harrisii Cou pe r 
Appendicisporites j ansonii Pocock 
Circulina par va Brenn e r 
Concavissimispor1:tes punctatus (D e 1 court and Sprumo nt) Brenne r 
Converrucosispori-f;es vari ver1°ucatus (C oupe r) Norris 
Taurocusporites segmentatus Stove r 
Coronatisp01°a valdensis (Coupe r) De ttma nn 
Tri lobosporites cf .. minor Pocock 
Appendicisporites potomacensis Brenn e r 
Hymenozonotri Zetes 2 
Deltoidospora juncta (Ka ra Mur za ) Singh 
Cicatricosispori tes purbeckensis No rri s 
Tri fobosporites minor Cou pe r 
Ci catricosispoY'ites annufotus Archange l s ky and Gamme ro 
Trilobosporites apiverrucatus Cou pe r 
Cicatricosisporites hallei De lcourt and Sprumo nt 
Podocarpidites cf. r ousei Poc oc k 
ForoJ7linisporis asvmrnetr icus (Cook son an d De tt ma nn) De ttmann 
Sestrosporites pseudoalveolatus (C oupe r) De ttman n 
Trifobosporites cf. hannonicus De l court a nd Spru mont 
Cicatricosisporites angicanalis Dorin g 
Trilobosporites cf. obsitus No rris 
Distalanulisporites verrucosus Pococ k 
Cont ignisporites dorsostriatus (Bolchovi t in a ) De ttma nn 
Podocarpidites arcticus Pocock 
Pteruchipollenites microsaccus Coupe r 
Tri lobospor ites cf. T. apiverrucatus Coupe r 
Per i nopo 7, Zeni tes 1 
Ceratosporites vaY'ispinosus Pocock 
Circulina 1 
Distalanulisporites incertus (Bolchovitin a ) Pococ k 
Corrugatisporites amplectiformis (Ka ra Murza) Pocock 
Ma t thesispo1°i tes tumufosus ·Do ring 
Stapli nispor ites jurassicus Pocock 
Cor r ugatisporites anagrammensi s (K<Jr-a Murza) Pocock 
Clacaopo l lic minor Pocock 
Concentr ispor ites pseudosulcatus (Briche, Dan se , Corsin and Levin) Pocock 
Spheripollenites scabratus Coup e r 
Apiculatisporis vari abi l is Pocock 
Antulispori t es 1 
Cirratr iradites cf. l ei otr iletes i ncertus Bolchovitina 
Ca U ialaspor ites t r ifobatus (Balme) 
Recycled Permo-Triassic pal len 
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Marine Phytoplankton 

l. Oligosphaeridiwn compl ex (White) Dave y and Williams 
2. Gonyau l acysta cf. kostromi ensis Vozzh e nikova · '. 

3. Gardodinium 1 
4. Tenua hystrix Eisenack 
5. Doidyx anaphr issa Sarj e ant 
6. Muder ong1:a mcwhaei Cookson a nd E i senack 
7. Can.tulodiniwn 1 ";, ,,,,~ , ._ ; r· 11 ri, .,. r·,z 

8. Imbatosphaeridium vi llosum Vozzhenikova 
9. Pareodinia albertii 'via r r e n MS. 

10. Chtr oesphaeridia pococki Sarj e ant 
11. Tanyosphaeridium s p. Singh 
12. Sirmiodin.ium gross i Alberti 
13. Dingodinium albertii Davey , Downie, Sarj ea nt and \..Ji 11 iams 
14. Pterospermopsis australiensis De fland re and Cooks o n 
15. Ve1°yhachium reductum (Deun ff) de Jeck0\"1S ky 

* 16. Unid e ntifi e d c av in gs ? 
17. Muderongia cf. simplex Alb e rti 

,., 18 . BaUisphaeridiwn muUispinosum Singh 
19. J{alyptea monoceras Cook so n a nd E i se na ck 

"' 20. Gon.yaulacysta hyalodermopsis Cookson a nd E i s e na c k 
21. Prolixosphaeridium deirense Da ve y, Downi e , Sarjeant and Wi 11 iams 
22. TuhotubereUa rhombiformis Vozz he nikova 
23. Leiofusa jurassica Cookson a nd Eisenack 
24. Pareodinia ceratophora De fl a ndre 
25. Sirmiodinium 2 
26. Veryhachium europaewn Stoc kma n s and \../ i 11 i er e 
27. Micrhystr1:di1,on cf. inconspicuwn (D e fl a ndr e ) De flan d re 
28. t'alensieUa 1 
29. Sc1'iniodinium cr-µstaUinum (D e fl a ndr e ) Kleme nt 
30. Micrhystridium cf. pilif erum De fl a ndre 
31. Endoscrinium cf. campanula (Gocht) 
32. Gon.yaulacysta c f. g1°anuUgera (Kleme nt) 
33. Chytroesphaeridia 2 
34. Gonyaulacysta cf. j urassica (D e flandr e ) 
35. Gonyaulacysta jurassica (D ef l a ndr e ) Deflandre 
36. Nan.noceratopsis peUucida De fl a ndre 
37. Gonyaulacysta nealei Sa rj e ant 
38. El l ipsoidictywn l 
39. liystrichosphaeridium pattei Val e nsi 
40. Ctenidodinium ornatum (D e fl a ndr e ) Sarj e ant 
41. Ka l yptea cf. diceras Cooks on and Ei sena ck 
42. Conyaulacysta cf. c ladophora (D e flandr e ) Sarjeant 
43. Hannoceratopsis gracilis Alb e rti 
44. Palaeohystr ichophora l 
45. /.ficrhystridiwn steUatwn De flandre 
4 6. Nannoceratopsis cf. graci Us A 1 be rt i 
47. Crassosphaera 1 
48. Le1:ofusa deun f fi Pocock 
49. JJ·iconodim:um 2 
50. ~!anaea digi t ata Coo kson and E i senack 
51 . Spinidiniwn l 
52. Pareodinia 1 
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MICROPALEONTOLOGY 

SUMMARY 

Microfossil study of the complet e sampled interval in the Elf Cape 
Norem A-80 well yielded good results. The microfaunas recovered were abun
dant in number and showed much variation in species. Preservation was 
good in the Cretaceous but throughout th e Jurassi~ became increas in g ly poor 
as a result of alteration. Many calcareous foraminifera were present, but 
were badly altered, so that precise id ent ifications could not always be 
attempt ed . 

Several foraminiferal zones were id entified wh ich range in age from 
Middl e Albian to La t e PI i ensbach ia n. The major it y can be correlated to the 
Alaska, Arctic Is l ands and Richardson Mountains sect ions. The distribution 
of some s pecies suggests relationships to the northern Alberta plains and 
to the occu rr ences in the Unit ed Kingd om , France and Ge rmany. 

MATERIALS AND METHODS 

Govern men t samp l es of unwas hed cuttings were prepared at composite 
20' or 30' int ervals to provid e comp l ete cov e rage of the well. Core for 
the int e rval 5505-5540' was a l so examined. Standard laboratory procedures 
were used throu ghout, and technicians devot ed a minimum of one hou r's time 
per samp l e to separat in g repre sentative fossil materia l s from disintegrates 
and mount ing them on s lid es . Paleontologists spent at l east an equal amount 
of ti me in countin g the individua l spe cimens. With the abundance of forms 
recov ered and the i nherent d i ff iculti es of working with a ltered ma t er ial, 
furth e r time could have been used to pursu e the more academic ta xonom ic as
pects. However, we bel i eve such an effort wo uld ha ve yielded I ittl e addi
tional information of a purely appl ied nature. 

The results of counting and identifying the foraminifera and associ
ated microfossi l s are plotted on Tab le IV, with the same standard symbo ls 
as us e d on Tables 11 and 111. Fossil id entifications are represented by 
numbers, the key to wh ich appears on pages 20 to 23 . 

Table IV shows the distribution of 162 species of foraminifera be
lon ging to 45 genera, 2 genera of radiolaria, and miscellaneou s fragmentary 
remains of ostracod s , scolecodonts and pl a nts. Other l ess abundant groups 
(crinoids, echinoids, gastropods , pelecypods, etc .) are also indicated. 
Two ool ite horizons were evident which, as they appear to be of strat igraphic 
valu e , have been included . 

Zonation and age dating where possible have been based on calcar eous 
for~ s , a lthough their preservation l eft much to be des ired. While arena
~eous foraminifera made up the larger percentage of recovered specimens, 
many of them represent facies-controlled faunas and their rang es are the re
fore suspect. The zones recognized from comparison with published I iterature 
are indicated on the Biostratigraphic Log (I); where th ese zones have not · 
been given a specific identification name in the 1 iterature, to save space 
one of th e more distinctive forams has been used to indicate the complete 
fauna. Since this study is based on cuttings, and cavings are common 

- 12 -



throughout the hole, the tops of zones given are based on the first occur
rence of diagnostic species; emp hasis th e refore is usually placed on the 
upper 1 imits of th e ranges rathe r than the total ranges indicated. Two 
good exa mp les of contam ination are present in the genera Budashevaella and 
Tiphotrocha, which a r·e generally considered Miocene foraminifera and pre
sumably were derived from the dril 1 ing mud. 

SUMMARY OF AGE DETERMINATIONS 

Middle Albian 

Neocom ian (Barr em ian ) 

Late Tithonian - Oxford ian 

Cal lovi an? 

Bathonian 

Toarcian 

Toarcian-Pl ien sba chi an 

Upper Pl iensbachian 

DISCUSSION OF ZONATION 

Albi an 

(Ver>neuilinoides borea lis) 
(Gaudryina tailleuri ) 

Glomospira subarctica 

(Haplophragmoides canui 
(Arenotur>rispirillina spp . 

Astacolus ectypus 

Lenticulina turgida 

Ree tog Zandu lina turbinata 

Nodosaria radiata 

690 1 

720 1 

1050 1 

1350' 

1830 1 

2580 1 

2700' 

2760' 

4740 1 

The presence of the follov1ing species indicate s sediments of Albian 
age: 

Ammobaculites fragmentarius 
Uvigerinammina manitobensis 
U. athabascensis 
Ammodiscus cf. rotaZarius 
A. mangusi 
GaudryineZZa irregularis 
Reophax cf. minuta 
Verneuilinoides fischeri 
Miliammina awunensis 
Trochammina cf. umiatensis 
Bathysiphon brosgei 
Globulina lacrima var. canadensis 
Gaudryina cf. irensis 
Haplophragmoides rota 
Psamminopelta bowsheri 
Alnmodiscus rotalarius 
Lenticulina bayrocki 

Bergquist (1 966 ) cit es the following forms as occurring within the 
vJi de spread Ver>neuilinoides bor>ealis zone of A 1 aska: 

Gaudryinella irregularis 
Affonodiscus rotalarius 
Mi liaJ77Jnina awunensis 
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Bathysiphon brosgei 
Psamminope l ta boz,Jsheri 
Uviger1'.nammina mani tobensis 
Ammodiscus mangusi 
J.' ex tu lari a 
Globulina lacrima var. canadensis 
A"mobaculites fragmentarius 

He also indica t es that M. awunensis , U. manitobensis and A. mangusi are 
r es tricted to the V. borealis zone, which i s considered by both him and 
Tappan (1 962) to represent La te Albian to Middle Albian ti me . However, 
Chamney (1 973) has found A. mangusi in cuttings from the Sinclair Wol
ver in e Cr eek D-61 v1ell at 2720 1 in a Middle to Early Albian assemblage. 
Thi s occurrenc e may be due to cavings, or the spec ies may have a lon ge r 
rang e than previously recognized. This species cannot therefore be used 
to designate the V. borealis zone until it s range is better known. It 
appears li kely, however, that the V. borealis zone is represented in the 
vJe l l, as M. awunensis and V. manitobensis are found near the contact of 
the Tuktu and Torok formations approximately in the middle of the zone 
in 78 1 outcrop sections . 

Bergquist (1 966) shows that these species of fora minifer continue 
in to the Ea 1· l y Al bi an Gaudryina tai Ueuri zone : 

Gaudryinella irregularis 
Ammodiscus 1~otalarius 
Bathysiphon brosgei 
Globulina lacrima canadensis 
Arnmobaculites fragmentarius 

The occurrence of G. tailleuri and U. athabascensis, which are normally 
restricted to the G. tailleuri zone, indicat es that some portion of this 
Early Al b i an zone is present. 

Species, apparently indicat i ve of the midd le portion of the V. 
borealis zone and some port ion of the G. taiUeuri zone, occur within the 
interva l 690-720 1 in the Elf Cape Norem A-80 we ll, suggesting an age of 
Middle to Early Albian. Furthermore, U. athabascensis , L. bayrocki and 
G. lacrima canadensis a re common to the Clearwater and Loon River forma
tions, which are generally considered Middle to Early Albian in age. If 
r eworked materia l i s discounted, it appears likely that this section from 
6901 to 720 1 represents Middle to Early Albian sediments . If reworked 
material is present, the sect ion could have been deposited in Middle Al
bian time. Until add ition a l evidence is available, this section is there
fore provisionally assigned to the Middle-Lower Albia~. 

Neocom ian 

Barremian textu l ar iina present in this well include: 

Hap lophragmoides c f . inflatigrandis 
H. cf. latidorsalis 
H. duoflatis 
Ammobaculites reophacoides 
H. aff. goodenoughensis 
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Trocharrunina squama·ta 
Haplophragmoides cf. coronis 
Glomospirella e l ongata 
Glomospira subarctica 
Glomospirella arctica 
Psarruninopelta bowsheri 
Haplophragmoides coronis 
Glomospira antarctica var. saturna 
GaudryineUa sherlocki 

Excep t G. sherlocki , these form s have bee n des cribed by Chamney 
(1969) from Un it l of the Mount Goodenou gh section in th e Rich a rdson 
Mountain s . Unit l r ep re sents the basal 110 1 of Barr- emian sec ti on in that . 
loca lity and i s approx imate ly eq uival ent to the l ower part of Je let s ky 1 s 
Zone B (1 96 1) unde rlyi ng th e Crioceras (Crioceras ) cf. emerici subzone of 
th e Barremian. Chamney cons i de r s this microfa una i s r e l a ted t o Verneu
ilinoides sublithifo1°mis .of northwestern Germa ny, wh ich i s Barremi an in 
age. 

Two spec ime ns of Lituotuba gallowayi were present nea r th e top of 
this faun a and appa r·ently ex t e nd downwards to l 140 1 --wh i ch could re pr es ent 
caved materia l. They may r ep resen t an extens i on of the known ran ge of th e 
species from the Buchia okensis zone of the Berr i as i an (C hamney , 1971), or 
they might indicate strat i graph ic con densa ti on of th e C. subarctica and L. 
gaUupi zones in a d irect ion no rtheas t of the Richard son Mounta i ns sec tion, 
or a f aci es- control l ed speci es . Th e bulk of evi de nce , howeve r, i s i nd i ca 
tive of Barrem ian age in the sect ion 720-1050 1 in th e Elf Cape Norem A-80 
we ll. 

Late Tithon ian - Oxfo rd ian 

Foram inife ra from this we ll that hav e been published as Upper Jura s-
sic includ e : 

Hap lophragmoides canui 
Gaudryina topogarukensis 
Lagena liassica 
Trochanrmina topogarukensis 
I nvolutina cheradospira 
Glomospira pattoni 
Eoguttulina liassica 
Arenoturrispire llina j eletskyi 
A. intermedia 
A. waUoni 
A . sp. 
Bigenerina nodosaria 
Lenticulina audax 
Dentalina cf. guembeli 
Globulin.a cf. topagorukensis 
Ammobaculites vetusta 
Lenticulina muensteri 
Nodosaria hortensis 
Gaudryina milleri 
'1.'rochammina gryci 
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Rectoglandulina cf. brandi 
Ammobaculites alaskensis 
Bathysiphon anomaZocoelia 

Tappan (1955) records H. canui .from outcrop and subsurface of the 
Arctic Coastal Plain of northern Alaska. Two loca liti es on the Can ning 
River in that region containing this foram ini fer were ass i gned to the 
Amoeboceras zone (U ppe r Oxford ian ) of the Kingak Forma tion. This is a 
widely di s tri buted fo rm which was originally described by Cushman f rom 
lo ca liti es in France, and occurs in the Arctic Is l ands , Alaska, a nd a 
l a r ge par t of the Northwest Te rritor ies. In the Elf Cape Norem A-80 
v1el l this form is we l 1 deve l oped from 1050' to at l east 1530 ', and l ess 
abundant dowri to 3150' , v-1 hich may be due to cavings. 

Involutina cheradospira and Glomospira pattoni a r·e pre sent a t 
1200- 1230 ' and suggest a re l at ionsh i p to the Aucella bronni zone in 
Alas ka (Tappan, 1955) . 

Be l ow this depth a v.Jel 1-def in ed ArenoturrispireUina zone i s pre
se nt from 13 50' to 1550 ' . Chamney (1 973) assoc iates i t with the Buchia 
piochii (sensu l a to), Buchia mosquensis (sens u l a to) and Buchia concen
trica (s ens u la to) zones suggested by Je l etsky (1 961 , 1967) . Coll ec tive
l y th e ArenoturrispireUina range in age from Late Tithonian through 
Oxfordian, which wou l d suggest at l eas t the in terva l 1050-1550 ' can be 
cons idered Up per Jurassic in age. 

Ca l l ov ian ? 

El sewhere the fol l ow in g forms have bee n recorded from th e Cal lovi an : 

Ammobaculites agglutinans 
Eoguttulina liassica 
Astacolus ectypus 
Lenticulina muensteri 
Saracenaria phaedra 
Lenticulina quenstedti 
Den ta Zina cf. guembe li 
Ammodiscus thomsi 

Of thes e forms, A. agglutinans , E. Ziassica and L. muensteri have l ong 
r a n ge~ and hence a re not definitive for strat i g raph ic purposes . Tappan 
(1 955) record s S . phaedra from the Oxford ian or l ower Kimmer id g ian of 
Alaska , and Gord on (196 7) find s this species i n the Callovian of Brora , 
Scotland. Chamney (1971) records A. thomsi from Cal lov ian l oca li t i es in 
the Sav i k and upper Wil k i e Point format ions from Ellesme re, Axel Heibe rg 
and Amund Rin gnes i s lands. Thi s spec ies i s r e l a t ed to J e letsky ' s Cardio
ceras spp. zon at ion. An A. ectypus was f ound at 1830- 1860' wh i ch i s 
cons idered char acte ri stic of the Callovian in the Sundance and Rierdon 
for mat ions i n Montana , Wyom i ng and North Dakota (Loeb l ich and Tappan , 
19 50 ). Lower in the we ll, ~t 2750', a so li tary L. audax was pre sent but 
is thought to r e present cavings, as it i s usually assoc iated wit h the 
Oxford i an Cardioceras cardiforme zo ne in South Dakota (Loeb l ich and Tap
pan, 1950 ). It appears , th en, that evidence for Callovian-age sed iments 
in this we ll is not as conc lu s iv e as one vmu ld li ke , since A. thomsi i s 
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' . 

not repres ented by the characteristica lly l arge forms that are usually 
found. The ir absence, of course, may represent a l ocal condition. This 
section from 1830 1 to 2580 1 is provisionally assigned to the Callovian, 
but with some reservations due to the inadequate fauna present in this 
wel 1 

Bathoni a n 

Published Bathonian foraminifera common to the Elf Cape Norem 
A-80 we ll are: 

Planul aria beierana 
Lent iculina var ians 
Mar ginulina terquemi 
Lent i culina muenste1°i 
Rectog l anduli na brandi 
Lent i culina galeata 
L. quenstedti 
Nodosm0 ia setulosa 
Lenticulina turgida 
Reophax multi l ocularis 
Nodosaria hortensis 
Dentalina communis 
D. propinqua 
Pseudonodosaria sowerbyi 
Ammobaculites agg l utinans 

\~i th th e excep t ions of L. muensteri , L. quenstedti a nd A. agglu
t inans , th ese f o r ms appea r t o be r estricted to th e Bat honian and includ e 
speci e s r ecord ed fr om Uppe r, Middl e and Lowe r Ba thoni an in seve ral coun
ti e s in Engl a nd (Ci fe lli, 1959). This fauna occurs within the int e rval 
2580-2700 1 in th e El f Cape No 1- em A-80 we ll. 

Toa re i ·an 

Foraminife r a recorded from sediments of this ag e and prese nt in 
the Cape Norem A-80 we ll are: 

Ammobaculi tes vetusta 
Tex t ularia areoplecta 
Lituotuba i rregularis 
Eogu-ttulina liassica 
Mar ginulina demi ssa 
Haplophragmoides barrowensis 
Reophax suevica 
Trochamrnina canningensis 
T. sablei 
Arrunobaculites barrowensis 
Rect oglandulina turbinata 
Astacol us pediacus 
Lenticulina cf. toarcensa 
L. prima 
Reophax densa 
Nodosar i a pachi s t i ka 
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Lenticulina varians 
Nodo saria setulosa 
Lenticulina subalata 
Lingulina polita 
Marginulina psila 
Gaudryina kelleri 
L?:ngulina lanceolata 
Gaudryina dyscrita 
Nodosai~ia radiata 
Dental ina subtenuicollis 
Nodosaria phobytica 
N. vermicularis 
Reophax metensis 
Nodosaria regularis 
Ci tharina fa l lax 
Marginulina utricula 
M. inte1~1~upta 

M. prima 

Ex am in at ion of the r anges of th ese form s s how s that the arenaceous 
A. vetusta , T. areoplecta, L. irregularis , R. suevica, T. canningensis 
and A. barrowensis are probab ly fa c ies- control l ed , as they occur in asso 
ci a ti on with wha t appear to be good Oxfordian ind ex fos s il s. Calca r eous 
for am inifers such as Rectoglandulina turbinata, Lenticulina cf. toarcensa, 
L. prima , L. varians , Lingulina polita, L. lanceolata, Marginulina psila, 
Nodosaria setulosa , N. radiata, N. phobytica, N. r egularis , N. vermiculari s 
and Citharina faUax are cons idered to be more r e liable in app rox ima tin g 
the age of t he int e rval be l ow 2250 1

• In the South Barr()w Tes t No. 3v.,re l1, 
Tappan ( 1955) i ndicates th at N. setulosa occurs l ow in th e Toarci an just 
abov e the Pl i ensbac hi an boundary . Thi s species occurred at 2760-2790 1 in 
the Elf Cape Norem A-80wel 1, wh e re it s associ ated forms show clo s e s i mi
l ar ity · to the Lowe r Toarci a n range chart of the South Barrow No . 3 we ll. 

Toarc i an -Pl i ensbac hian 

Previously record ed from and a pparently r estricted to the Late 
Pl iensba chian a re th e fol l 01v i ng : 

Trochammina sablei 
Lingulina polita 
L. l anceo la ta 
Nodosaria radia'f;a 
N. phobytica 
N. vermicularis 
N. r egularis 

The seLa t e Plien sba chian forms occur within the int erval 4740-5490 1 in th e 
Elf Cape Nor em A- 80 \-.Je ll, and are associated v1 i th Gaudryina keUeri that 
may be Hettangian? in age. The genera l appea r ance of the range chart for 
t hese specie s i s s imil ar to the di s tribution chart prepared for the South 
Barrow Test No . 3 1r.,rel l (Tappa n, 1955). The po ss ibi 1 ity ex ist s that a shal
low br ackish-to-I itt o ral f au na r e presents the up permost To arc ian in the Elf 
Ca pe Norem A-80we l1; thi s grades into a calca reous fauna of Toarci an age. 
Be l ow 4740 1 ano the r calcareous faun a of Lat e Pl i ensba chi an age can be 
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identified. The boundary between the two stages can pe rhap s be approxi
mated by compa ri son with the South Barrow No. 3 well chart. These occur
renc es wo uld sug0es t a poss ible boundary be twee n the Lower Toa rci a n -
Upp e r Pl i ens bach i an at 2760 1

• Although this is ind eed slim evidence . for 
a divi s ion be t wee n the stages, it appears to be the only data available 
in this wel 1. 

Mid d l e Nor ian 

Microfos s il evidence was not suff ici ent to determine a definite top 
for the Tri ass ic. However, a f ew for ms at 54 90 ' associ ated with a distinc
tive oo l it e zone have been found at t he top of th e Trias s ic in outcrop on 
Melvi 1 l e l s l a~d , suggest i ng a parallel s itua ti on here. Th e top of the 
Tri ass ic based on 1 it ho logy was 5505 ', wh ic h i s confirmed by the recovery 
of Monotis scutiformis typica Kiparisova . To ze r (1 973) pl aces this form 
within the Colwnbianus zone of the Middle Nor i an . 
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I DENTIFICATIONS 

l. lfaplophr,agmoidec i ndet. 
2. ll. i nflatigrandis Chamney 
3. Ammobaculi te s f ragmentarius Cushman 
4. Ammobaculites sp. 
5. Uvige1°·inammina manitobensi s (Wickenden) 
6. Ammodiscus sp. 
7. Textulm0 ia agglutinans d 1 Orb i gny 
8. Uviger·inammi na athabascensis (Mell on and Wall) 
9. Gaudryina sp. 

10. Ammodiscus cf. rotalarius Loe bl ich and Tappan 
11 . T1°ochammina sp. 
12. Ammodiscus mangusi (Tappan) 
13. Haplophragmoides cf. latidorsalis Chamney 
14. H. duo.flatis Cha mney 
15. H. topagorukensis Tap pa n 
16 . H. bonanzaensis Ste l ck a nd Wa ll 
17. Gaudryinella irregularis Tappa n 
18 . Alnmobaculites r eophacoides Ba rt ens t e in 
19 . Haplophragmoides a ff. goodenoughensis Chamney 
20. Reophax cf. minuta Ta ppan 
21. Bathysiphon s p. 
22 . Verneuilinoides .fischeri Tappa n? 
23 . Miliammina awunensis Ta ppa n 
24. Miliarnmina sp. 
25. Trochammina cf. umiatensis Ta ppan 
26. T. squamata Chamne y 
27. Haplophragmoides cf. coronis Ch amney 
28. Glomospirella elongata Chamney 
29. Lituotvha gallowayi Ch amney 
30. Gaudryinella sherlocki Be tt ens t aedt 
31. GZ°omospira subarctica Chamney 
32. Lenticulina bayrocki Me l l on and \~al l 
33. Verneuilinoides sp . 
34. Glomospira subarctica saturna Chamn ey 
35. Glomosp1:reUa arctica Ch am ney 
36. Bathysiphon brosgei Tappa n 
37. Psamminopelta bowsheri Cham ney 
38. Gl obulina lacr ima var. canadensis Me llon and \./all 
39. Saccanunina? sp. 
40. Reophax cf. clavulina (Re uss ) Frizzell 
41. R. dentalinoides (R euss ) Cu s hma n 
42. Gaudryina irenensis St e lck a nd \./a ll 
43. Gaudryina tailleuri Tappa n 
44. l-laplophragmoides cf. rota Na uss 
45. Dorothia glabrella Cu s hma n and Cu s hman 
46. Haplophragmoi des coronis Chamney 
4 7. Anunodiscus cf. thomsi C hamn ey 
48. A. r otalarius Lo ebl ich a nd Tapp an 
49. !iaplophragmoides cf. topagorukensis Tappan 
50. I nvolutina aspera Te rquem 
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51. Haplophragmoides canui Tappan 
52. Gaudryina t opagorukencis Tappan 
53. Lagena liassica? (Kubl e r a nd Zasingli) 
54. Nodosaria sp. 
55. Haplophragmoides cf. canui Tappan 
56. Ammobaculites cf. alaskensis Tappan 
57. Trochanrmina cf. sablei Tappan 
58. Lagena aphela? Tappan 
59. Turrispirellina sp. 
60. Ammobaculites cf. vetusta (Terquem and Berthel in) 
61. Trochammina topagorukensis Tappan 
62. Textularia areop l ecta Tappan 
63. Ostracod 
64. Reophax spp. 
65. Marssonella ? sp. 
66. Lituotuba irregularis Tappan 
67. Lagena? sp . 
68. Involutina cf. cheradospira (Loeb l ich and Tappa n) 
69 . Glomospira pattoni Tappan 
70 . Ammobaculites agglutinans (d'Orbigny) 
71. Lagena cf. aphela Tappan 
72. Ammobaculites cf. barrowensis Tappan 
73. Dorothia sp.? 
74. Budashevaella sp. 
75. Trocharnmina cf. gryci Tappan 
76. Bolivina?? sp. 
77. Globulina topagorukensis Tappan 
78. Lenticulina c f . bayrocki Mellon and Wa l 1 
79. Bathysiphon anomalocoelia Tappan 
80 . Eoguttulina? sp . 
81. E. liassica (Strickland) 
82. Trochammina spp . 
83. Marginulina cf. demissa? (Te rqu em and Berthel in) 
84. Gaudryina aff. nanushukensis Tappan 
85. Haplophragmo1:des barrowensis Tappan 
86. Reophax suevica Franke Tappa n 
87. R. cf. multilocularis Ha rusl e r-Good er 
88. Bigenerina cf. nodosaria d'Orbigny 
89. Spiroplectammina sp . 
90. Arenoturrispire llina jeletskyi Chamney 
91. A. intermedia Ch amney? 
92. Trochammina canningensis Tappan 
93. Globulina cf. topagorukensis Tappan 
94. AY'enoturrispirellina waltoni Chamney 
95. A . sp . Chamn ey 
96. 'l'rochammina sablei Tappan 
97. Lenticulina sp. 
98. Tritaxia sp.? 
99. Arrunobaculites vetusta (Terqu em and Be rthel in) 

100. Arenoturrispirel lina intermedia Chamney 
101. Tritaxia ?? sp. 
102. Ophthalmidium sp. 
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103. Arronobaculites cobbani Loeb ! ich and Tappan 
104. A. aff. wenonahae Tappan? 
105 . Verneuilina? sp. 
106. Tiphotrocha sp.? 
107. Astacolus ectypus Loeb ! ich and Tappan 
108. Marginulina sp . 
109 . Ammobaculites barrowensis Tappan 
110. Proteonina? sp. 
111. Gaudryina milleri 
112. Trochamrnina gryci Tappan 
113. Astacolus sp . 
114. Saccamina lathrwni Tappan 
115. Rectoglandulina turbinata (Te rqu em and Berthel in) 
116. Lenticulina auda::c Loeb l i eh a nd Tappan 
117. L. muensteri (Roeme r) 
l 18. Astacolus pediacus Tappa n 
l 19. Lingulina sp . 
120 . Lenticulina cf. toarcensa Payard and Tappan 
121 . Sm0 acenaria phaedra Ta ppan and Gordon 
122. Rectoglandulina cf. brandi Tappan 
12 3. Pseudonodosaria sowerybi (Schwager ) 
124. Lenticulina cf. prima (d 1 0rbign y) 
12 5. All1lnobaculites alaskensis Tappan 
126 . Reophax cf. densa Tappan 
127. Planulm0 ia cf. beierana (Gu mbe l) 
128 . Nodosaria cf. pachistika Tappa n 
129 . Lenticulina galeata (Te r quem ) 
130. L. quenstedti (Gumbe l) 
131. L. varians (Borneman) 
132. Eogu:ttulina oolithica (Te rquem ) 
133. Nodosaria cf. setulosa Tappa n 
134. Lenticulina subelata (Reuss ) 
13 5 . Lingulina polita Ta ppan 
136. Marginulina cf. psila Tappan 
137. Gaudryina kelleri Tappan 
138. Bigenerina sp . n. sp .? ? 
139. Lenticulina turgida (Schwager ) 
140. Lingulina cf. lanceolata (Ha ugl e r) 
141 . Gaudryina dyscrita Tappa n 
142. Eoguttulina cf. inovroclaviensis (Bielecka and Pozeryski ) 
14 3. Textula1°1:a c f . areop lee ta Tappan 
144. Nodosaria radiata (Te rqu em ) 
145. Dentalina cf. subtenuicoUis Franke 
14 6 . D. cf. guembeli Schwager and Gord on 
l L17. Nodosaria phobytica Ta ppa n 
14 8. N. vermicularis (Te rqu em ) 
lli 9 . Reopha:.c metensis Franke 
150. Nodosaria hortensis Te rqu em 
151. Trochamrnina squamosa (J ones and Parker) 
152. Dentalina comnunis d 1 0rbi gny 
153. Nodosaria regularis Te rqu em 
154. N. liassica (Ba rnard) 
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155 . Dentalina propinqua Terquem 
156. Ci i;harina faUax (Payard) 
157. /llarginulina terquemi d'Orbi gn y 
158. M. utricula Te rquem and Be rth e l in 
159. Marginulina cf. interrup-ta Tappan 
160 . M. prima d'Orbigny 
1 6 1 . M. prima v a r . bw~gundiae Te r q u em 
162. Saccarrunina sp. 
163. Globulina? sp . 
164. Pl ant r ema in s , megas pores 
165. Carti l age 
166. Ool i tes 
167. Sp in es ( ~n d echino id fr agmen ts) 
1 68 . C r i no id s 
169 . Gastropod 
17 0. Pe l ecypod 
171. Scol ecodon t (fr agment) 
17 2. Radiolaria 
17 3 . Dictyomitra? sp . 
174. Ammonite (pyriti zed fra gment ) 
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