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SHELL UNAK B-11 

SUMNARY AND CONCLUSIONS 

Biostratigraphic analysis of the Shell Unak B-11 well consists 
of a palynostratigraphic study carried out by Dr . Gl enn E. Rouse and a 
micropaleontological analysis by Drs. W. Braun and M. Brooke . 

One hundred seventeen (117) palynomorph slides prepared from 
111 sidewall core samples plus 5 conventional core samples were 
analyzed for microfloral content (Fig. 1) . Slides used for this 
portion of the study were prepared by the operator and supplied to 
Austin & Cumming by the Institute of Sedimentnry and Petroleum Geo lo gy . 
Unwa s hed samples proved incomplete and generally inadequate , necessita
ting the use of operator's slides. 

Palynological examination identifies two Cenozoic zones (U-1 
and U-2) plus nine Nesozoic zones (U-3 to U-11). The Cenozoic is 
represented by an undiffer entiated Neogene zone and one Paleocene zone. 
The Mesozoic zones range in age from Haestrichtian-Campanian at the 
top (2074 feet) through Middle Albian, Lower Albjan-Aptian, Hauterivian , 
Barrernian, Valanginian, Berriasian-Tithonian to Triassic-Early Jurassic 
at the base of the well. Table 1 of the palynological report illustrates 
characteristic palynomorphs, environment, probable age and organic 
maturation for each zone . 

One hundred twenty five (125) micropaleontological slides , 
disintegrated and picked by the Institute of Sedimentary and Petroleum 
Geology, were examined for microfaunal content . Microfossil analysis 
identifies the probable presence of the Neogene I assemblage (100-190') 
commonly found near the surface in other wells examined in the area. 
Underlying the Neogene is the Cycla.nunina 71 fauna, which is commonly 
indicative of Paleocene age beds . The Mesozoic seq~ence (2050-10,320 ' ) 
is r epresented faunally by one Upper Cretaceo us unit (Maestrichtian
Campanian, Rouse) and four Lower Cretaceous to Jurassic assemblages. 
The uppermost Cretaceous Haplophragmoides 267-268 fa una has not pre
viously been recognized in the area . This assemblag e coincides with 
palynologica l zone U-3 indicat ed by Rouse as Maestrichtjan to Campanian 
age. The Lower Cretaceous to Jurassic is divided nicropaleontologically 
into four assemblages. Assemblage I and II span beds palynologically 
dated as Middle Albian to Barremian-Hauterivian age. Assemblage III may 
span the Jurassic-Lower Cretaceous boundary, whereas Assemblage IV is 
tentatively considered Jurass ic. Co ntinu ing studies in the area , 
hopefully, will provide a distinct microfaunal zonation for this Lower 
Cretaceous-Jurass ic succession of beds. Corr~lat inn of the micro
paleon tological analysis with palynol ogica l results is illustrated in 
Table 1 of the Micropaleontology report . 

Operator data (well history report) indica tes n possible Paleozoic 
unit below 8200 fe e t. These studies failed to confirm the presence of 
pre-Mesozoic beds in this interval and l ithological data t ends to support 
the Triassic-Early Jurassic designation presented by Rouse. 
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SHELL UNAK B-11 

SUMMARY 

Seventy-four terrestrial and fifty aquatic palynomorphs were 
obtained from 111 samples (106 sidewall cores plus 5 conventiona l 
cores), distributed to a depth of 10,320 feet. 

Eleven palynomorph zones have been established , ranging 
through Neoge11e , Paleocene , HC1astrichtian-Campanian , mid-Albian , 
Aptian-.i\lbian, Hauterivian-Barremian , Valanginian-Lower Hauterivian, 
Berriasian-Tithonian, Jurassic, and early Mesozoic . (Table 1). The 
younger and older zones are based mainly on terrestrial palynomorphs, 
whereas those of the late Jurassic and Lower Cretaceous correlate with 
dinoflagellate zones of Brideaux from the Mackenzie Delta region. 
Several strong marine and terrestrial zones have been identified. 

ZONATION 

Zone U-1 0-1117 feet. Neogenc 

Characteristic palynomorphs: 

Pinus-1 
Picea-2 
Corylus/Carpinus 
Taxodiaceaepollenites lJjatus 
SchizosJ.X>ri s spp . 

Although the number of palynomorphs is small, they corre late 
well with those in Neogene zones of outcrop and other wells . 

Zone U-2 ]117-2074 feet. Pal eocene 

Key palynomorphs: 

Paraalnipollenites-1 
Casuarinidites-1 
Myricipit es dubius 

These are characteristic of the lower Paleocene from outcrop 
and other well sections of the region. 
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Zone U-3 2074-2296 feet. Maastrichtian-Campanian 

Key palynomorphs: 

Wodehousca ~pinata 
Aquilapollcnites EQ_laris 
Cranwellia striata 
Diconodinium-5 and -6 
Alterbia cf. minor 

In this thin int erva l, the Maastrichtian terrestrial species 
occur near the top, followed immediat e ly below by the Campanian dino
flagella tes. 

Zone U-4 2296-2550 feet. Mid-Albian 

Key palynomorphs : 

Araucaricites-2 
Appendicisporites cristatus 
Cla ssopollis-1 
Cyclbnephelium cf. attadellicum 
Cyclonepheli um-2 
Pseudoceratium cf. reg ium 

Although this zone c annot be correlated directly with dated 
mid-Albian assemblages, 4 of the 5 occur in mid-Albian rocks. (The 
Sth may be a previously unrecorded species) . 

Zone U-5 2550-3863 feet. Aptian-Lowe r Albian 

Key palynomorphs: 

Araucar:icites-2 and -3 
Cirratriadi t es teter (Known : Lower Albian) 
Cyclone/2.!]_elium ~~ompactum (Known: Aptian-Cenomanian) 
Cycloneph~1:um-2 (Kno\.m : Aptian-Cenomanian) 
Cyclone pheli um-3 
Canningia cf. minor (Known: Lower Albian-Campanian) 

Although not corr e lative to any other dated zone, the ranges of 
key species indicate an interval of Aptian-Lower Albian. 

Zone U-6 3863-5435 feet. Hauterivian-Barremian 

Key palynomorphs: 

Cleistosphaeridium disjunctum 
Cl eistosphaeridium cf. heteracantha 
Oli gosphacridium cf. anthophorum 
Oli go sphaeridi um cf. complex 
Perinopoll enites elatoides 
Ph yl loc}adidi t es microreticulatus 
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The dating of this interval is based on a general correlation 
with part of Bridcaux 's Divisions IV-D and IV-E, particularly the 
occurrence of Oligosphaeridium cf. complex in IV-E. 

Zone U-7 5435-6576 feet. Valanginian-Lower Ilauterivian 

Key palynomorphs: 

Imbatodinium villosum 
Canningia -2 
Gonyaulacysta cf. hyalodermopsis 
Podocarpidites multcsimus 

The age of U-7 is based mainly on the occurrence of Ca nningia-
2 and Gonyaulacysta cf. hyalodermopsis which appear to correlate with 
Brideaux ' s IV-E Parsons Well, and Imbatodinium vi.Ilos um, quoted by 
Bridea ux (p. 246) as occurring in Valanginian-Lower Hauterivian rocks in 
Northern Cana da. 

Zone U-8 6576-7754 feet. Berriasian-Tithonian (cf. Husky Formation) 

Key palynomorphs: 

Paleoperidinium nudum 
Ovoidinium cf. waltoni 
Gonyaul acys ta cf. cladophora 
cf. Concavissimisporites punctatus 
Podocarpidites langii 
Lycopodiumsporites austrocl avi di tes 
Pilosisporites cf. trichopapillosus 
Cerebropoll enites mesozoicus 

This is an assemblage containing a mixture of early Cretaceous 
(Pilosispori tes cf. tr ichopapillosus ; cf. Concavissimisoorites punctatus ); 
late Jurassic (Paleoperidinium nudum ; Ovoidinium cf. vial toni), and some 
that straddle the boundary (Perinopollenites elatoides ; Lyco pod1:um
spori tes austroclavidites ). It appears to represent the interval of the 
Husky Formation , correlative with Kugpik palynozone KP-5A. 

Zone U-9 7754-8172 f eet . Upp er Jurassic 

Key palynomorphs: 

Pareodinia ceratopho ra 
Clavati pollenites co11peri 
Pflugi pollenites dampieri 

This zone is represented by only 3 sidewall core samples, and is 
relatively depauperate in species. 
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Zone U-10 9050-9450 feet. Jurassic, cf. mid-enrly Upper. 

Key palynomorphs: 

Podocarpidites cf. biformis 
Podocarpidites cf. dccorus 
Sestrosisporites irrcgulatus 

This is essentially a terrestrial interval, with relatively 
poorly preserved conifer and fern palynomor phs. 

Zone U-11 9450-10,320 feet . Mesozoic , cf. Triassic-early Jurass ic 

Palynomorphs: 

cf. Piceites sp. 
ALispor_ites cf . rotundus 
Cedripites cf. cretaceus 
Pilosisporites sp . 
Cycadopites sp. 

Preserva~ion is poor and palynomorphs few, but those identi
fied appear to represent post-Permian forms, likely Triassic-ear ly 
Jurass ic . 

A summary of Unak palynozones, depositional environments , and 
age designations is outlined in Table 1. 

CORRELATIONS 

Many of the Unak palynozones can be correlated with those given 
by Brid eaux (197 6) for Gulf Mobil Parsons N-10 well . Some of these cor
relations are based on rather limited evidence, but in general the ages 
and sequences parallel one another between the Gulf Parsons N-10 , Shell 
Kipnik 0-20 and the subject well . 
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SHELL UN/\K B-11 

SUMHARY OF HICROP/\LEONTOLOGICAL STUDY 

General Remarks 

One hundred and twenty-five (125) micropaleontological slides. 
were submitted for study. The Tertiary sequences analyzed contained 
only a few foraminiferal species, but a moderately diverse Lower 
Cretaceous to Jurass ic microfauna of more op en- marine, shallow-water 
origin was encountered between 2,500 feet and about 7,500 feet of the 
borehole. 

All microfossils that could be identified, including certain 
characterist ic fragments were provided with species nwnbers , and their 
sequence and r ela tive abundance is shown on the accompanying chart . 
Whenever possible, the fossils were identified to generic rank, or as 
close as possible, but no attempt has been made to search the liter
ature for identical or closely related forms. 

The micropaleontological data are plotted from top to bottom, 
a standard procedure in subsurface micropalcontological studies . First 
occurrences are used to delineate the upper boundary of a f aunal unit 
or assemblage although, in reality, these are last occurrences. The 
lower boundary of any given assemblage is more difficult to def ine 
without the r es ults from cored sections, and the base of the faunal unit 
is usually drawn where a drop in occurrence of many for ms is evident, 
or where a distinct faunal break occurs iooned iately below . 

Microfauna l Assemblages 

Neogene Assemblage I ? 

The presence of one valve of a fr esh-Ha ter ostracode in sample 
100- 190 feet may indicate the presence of the Neogene unit I. However, 
this interva l is only t en tatively recognized in the Unak B-11 borehole 
as t he one valve found is insufficien t evidence; it may even by a contami
nant! However, according to palynological evidence, the U-1 sequence is 
interpreted to be of "terrestrial and aquatic" origin, thus obviously 
missing a marine component. This readily explains the absence of the 
fossils of Assemblage I which are abundantly present in other boreholes . 
Even the fresh-water ostracodes of the same assemblage are practically 
missing at Unak. For these rea sons , and taking also into consideration 
the more "southerly" geographic position, it is assumed tha t the Neogene 
sequences are mainly of terrestria l origin at Unak. 

No characteristic microfossils were found between sample 
interval 100-190 feet and 850 feet. 
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Cyclnmmina 71 - Fauna 

Starting with sample 850 feet, the characteristic Cyclammina 
71 appears in conspicuous abundance, continuing to nbout the 1700 foot 
level, and with isolated specimens and fr agmen ts trailing doim to about 
2050 feet. The fauna is of low diver si ty and the few specimens of the 
other species associated may well be all contaminants. The lower boundary 
of the fauna! unit is drawn t en tatively at 1700 feet , the di sappearance of 
the majority of 71- spec imens . 

The lower boundary of the Cyclammina 71- Fauna falls within th e 
lower part of the Paleocene palynolo gica l Zone U-2, and its upper boundary 
occurs within the lower part of the Neogene Zone U-1. It is s ugges t ed, 
however, that the palynological boundary be adjusted , from 1117 to 850 
feet to conform to the micropaleontological one . It is most unlikely 
that spec i es 71 ranges into the Neogene, or that all its occurrences in 
these stratigraphically highest samples would be the result of re-working . 

The Cyclammina 71-Fauna is relatively widespread in the Mackenzie 
Delta region, and it is known in literature as the arc tica-borealis 
complex . Staplin and co-workers trace this fauna from the base of the 
Taglu C-42 borehol2 to about the 9,000 foot level in Reindeer D-27 from 
where Chamney and Petracca r eport the same species . This fauna! unit, 
therefore, seems to be equivalent to Chamney's 11 B unit of Reindeer, 
or his "Middle Cyclammina (vitreous)" horizon. 

Chamney considers the Cyclamrnina faunas to represent a Danian 
age, "inferring more indicators of Maestrichtian than Paleocene age" . 
Staplin, however, considers the arctica-borealis complex to be of 
"probable Eocene" age , a plncement more compatible with our experience . 
Petracca too argues for a Tertiary age of these faunas . 

Cyclammina 71 wa s found to da te in our studies in the follow
ing borehole sequences dated on palynolo gical evidence to be of Paleocene 
age: I khill I-37, Kugpik 0-13, Ta glu C-42, and Ti talik K-26 . It was 
found within sequences dated to be of Middle to Lower Eocene age at 
Ikattok J-17, but a re-evaluation of th e palynological results is under 
way to confirm or correct this age plac ement. However, the 71-species 
was found also in quite an unusual combination with the younger 
"CycJ arnmina" 7 (Haplophragmoides 504 of Staplin ~ ~-) at Pullen E-17, 
Umiak J-37, and Ya Ya A-28 , and in sequences supposedly of Middle to 
Upper Eocene age - one half to one full stage higher than its "normal" 
occurrence . 

For the time being and until more is known abou t the overall 
ran ge of this characteristic species, the follo'\i.l•ing "rul e of thumb" may 
be applied: the Cyc l ammina 71-Fauna seems to occur foremost in Paleocene 
sequences but may extend into Middle Eocene oqes. In some cases where it 
is associated with "Cyclammina" 7 or other diag'!ll0stic species of Upper 
Eocene or younger age, the possibility should be considered that the 71-
specimens (and possibly others) are re-worked. Thus the age assignment 
should not be based on the occurrence of Cyclanmina 71 but rather on the 
other diagnostic species associated, such ns nD,?cla mmina" 7. In other 
cases, however , the reverse situation may have to be considered - that 
"Cyclammina " 7 or other species are up-hole col1Jtamj nants ! Affirmation. 
of the age , therefore, by palynological means is essen tial. 
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llaplophragmoides 267 rind 268 - Fauna 

From about 1700 to 2,050 feet of th e sect ion penetrated, only 
fragments or undiagnost ic for ms ~ere found . With sample 2050 fee t, 
many specimens of Ilaplophraljmoides 267 and 268 appear aside of a few 
other agglutinated Foraminifera . This fauna has not been recognized to 
date in our studies; it is of low diversity , indicating restricted 
conditions similar to those that prevailed a l so during deposition of 
the Cycl ammina 71 - Fauna . 

The faunal break at 2050 feet coincides with the upper 
boundary of tl~ palynological Zone U-3 of Maestrichtian to Campanian 
age , but both Ilaplophra gmoid~ species seem to continue into the under
lying sequences , unl ess all specimens in these l ower horizons can be 
proven to be contaminants. The base of the microf aunal unit is drawn 
at 2,250 feet and along the top of a conspicuous faunal break where many 
Lower Cretaceous Foraminifera appear. 

Lower Cretaceous Assemb lages 

Pending the outcome of comprehensive studies of the Jurassic 
to Lower Cretaceous microfaunas of western Cana da presently undert aken 
in our laboratory , and pending the integration of the res ults obtained 
with published data, the Lower Cretaceous to Upper Jurassic microf auna l 
succession is t entatively divided into informal faunal units: Assemblages 
I to IV in descending order . Assemblage III may span the Cretaceous
Jurassic boundary , and Assemblage IV may be whol ly Jurassic in age . In 
order not to confuse these faunal units witl1 Assemblages I and II of 
Late Tertiary - Neogene age, the pref ix Lower Cretaceous and Jurassic 
is used . 

Lower Cretaceous Assemblage I 

A number of ''new" foraminif eral species appear in sample 2250-
2300 feet, among them the diagno stic Ammodiscus 55, Glomosp ira 38-83, 
Lenticulina 92, and others . The distinct faunal break coincides also 
with the boundary between the Upper Cretaceous palynological Zone U-3 
and the Niddle Albian Zone U-4. The same faunal break was recognized 
at Roland Ba y L-41, although there the microfauna is dist inctly more 
varied , more abundant and persistent in occurrence , indicating that 
more open-marine conditions prevailed in these northwesterly regions at 
the time of deposition . 

The lower boundary of Ass emblage I is drawn at the 2,500 foot 
level to coincide with the lower boundary of the Middle Albian palyno
logical Zone U-4, where a shift in the microfaunal spectrum takes 
place, and in accordance with the same break in the Roland Bay borehole. 
In both wells, this faunal unit is only about 300 feet thick and thinly 
developed. 
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Lower Cretaceous Assemblage II 

Starting at about 2500 feet and continuing to the 4500 foot 
level approximately species of Assemblage II nppear among up-hole 
contaminants nnd forms extending downw<Jrds from the overlying assemblages . 
The Assemblage II-species do not occur as abundantly nnd consistently as 
do certain species of the overlying f aunal units, and the shif t in the 
microfaunal spectrum is gradual without any sudden and sharp breaks. 

Assemblage II is relatively diversified and compos ed of about 
an equal mixture of calcareous and agglutinated for aminif eral species . 
Among the calcareous forms are species of such characteristic genera 
as Mar5 inulinopsis and Lenticulina, and the agglutinated element is 
mainly represented by species of Haplophragmoi<les , Arr.n:odiscus, and Troch-
ammina. 

Unlike a t Roland Bay wher e Assemblage II is richer in both 
species and abundance and where the f auna l unit could be divided into 
2 sub-assemblages , the Unak microfauna l succession does not l end itself 
as readily to s uch a division. There are indications, however, that the 
lower sub-assembJ.age is more prominently represented at Unak B-11 as is 
the upper one. A case in point is the appearance of such forms as 
Recurvoides? 199, Ilaplophragmoides 118, polymorphinid 114 and Reophax 
115 relatively "high" in the Una k succession. These forms characterize 
the lower sub-assemblage at Roland Bay, aside of Ammodiscus 134, 
Trochamrnina 122-131, and Genus ind. 119. 

The Lower Cretaceous Ass emblage II spans the full extent of 
the palynological Zone U-5 of Lower Albian to Aptian age and continue s 
into the upper part of Zone U-6 of Barremian-Hauterivian age. Its 
lowe r boundary is drawn at the 4500 foot l evel above a barren interval. 

Undiagnostic Interval 

From 4500 to 6,165 feet, only undiagnostic forms or fragments 
were found which al l may be contaminants. On palynological evidence, 
the same int erval is con sidered to be essentially composed of terrestrial 
sequences - a fact that r eadily explains the absence of marine f aunas . 

Lower Cretaceous Assemblage III 

With sample 6,165-6,180 feet, a few "new" forms appear, among 
them Arnmobaculites 130 and Haplophragmoides 141 which were used at Roland 
Bay to mark the upper boundary of Assemblage III . However, the presence 
of such diagnoistic species as ostracode 20, Asta~lus 213, Nodosaria 207 
and Saracenaria 144, all present in the lowe r half of the Roland Bay 
succession, point to the possibility that the upper half of Assemblage 
III is not repres ented at Unak, possibly due to terrestrial cond itions 
preva iling there (see undiagnostic int erval above ) in contrast to the 
Roland Bay region. 

Faunal unit III extends to about 6700 feet, from about 6,165 
feet, and thus is thinly developed. It starts within the lowermost part 
of the palynologica l Zone U-7 of Lower Hauterivian-Valanginian age and 
ends within the Berriasian-Tithonian Zone U-8, thus . representing in part 
the Cretaceous- Jurassic boundary sequences. 
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Jurassic (?) Assemblage IV 

There are a f ew indicators, however weak, of the presence of 
Ass emblage IV. Ost r.Jcode 20 .::md Ammob.:i.culite s 139, or the main 
occurrence of Ammobaculites 147 and Arenoturrispirillina 245 are 
considered to be typical of late Jurassic sequences ; however , the fauna 
is of low diversity i n contrast to the much richer As semblage IV a t 
Roland Ilay or other Jurassic microfaunas such as the one contained in 
the Husky Formation of the northern Richardson Mountains . 

This fossiliferous interval s~ans the G700 foot to abou t 
74 00 foot leve l and is about equiva l en t to the palynological Zone U-8 
of Berriasian-Tithonian age . 

Ammobaculites 273 

The l ast fossilif erous sample enco unt ered in the Unak borehole 
from a cored section between 9495-9525 feet contained a speciment of 
Ammobaculi t es 273 . The interval above , from 7400 feet downward is 
practically devoid of any diagnos tic forms and the section seems to be 
of terrestrial origin , according to palynological evidence . No mention 
would be made ordinarily of the occurrence of one specimen only, 
practica lly isolated and without a diagnostic faun a assoc iat ed , but the 
same species was also discovered in the lowermo s t sample of the Ikhill 
I-37 borehole. It thus may prove useful in future studies . 

This specimen occurs in the uppermost part of the palynological 
Zone U-11 of undifferentiat ed Mesozoic age (Triassic-Early J urassic ). 
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PLATE 33 

Paraalnipollenites confusus 
Laevigatosporites anomalus* 
Callistop:Jllenites-1 
Ailanthipi tes·-1 
Cica tricosisporites-1 
Cica tricosisporites-2 
Araucaricites-2 
Araucar ici tes·-3 
Velo s porites-1 
Alisporites bilateralis 
Alisporites rotundus 
Alisporites thomasii 
Alisporites minutus 
Phyllocladidites minimus 

*N.B.: Those names with an asterisk have not 
been published in the literature . 
They are us ed here in a provisional 
ca pa city only. 
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PLATE 34 

Phyllocladidites microreticulatus 
Parvisacci tes radiatus 
Deltoidospora diaphana 
Pilosisporites cf. trichopapillosus 
Pflugipollenites dumpieri 
Cycadopites-1 
Polysphaeridium-1 (XSOO ) 
Oligosphaeridium complex (X500) 
Oligosphaeridium-2 
"Broomea "-1 
Pareodinia ceratophora 
Paleoperidinium nudum 
Gonyaulacysta-4 
Cyclonephclium-2 
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PLATE 35 

30. Gon yaulacysta- 2 
31. Gonyaulacysta cf. jurassica 
32. Ovodini wn c f . waltoni 
33. cf. Endoscrinium c ampanula 
34. Pseudoceratium cf. regium 
35. Canningia-1 
36. Cyclonephelium compactum 
37. Cleistosphaeridium cf. disjunctum 
38. Imba todinium rillosum 
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