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SUBJECT: Biostratigraphic Repornt - Twenty-two (22) outcrop samples from western Brooks Range,
Alaska (D.O. #214826)

Introductory Summary

Twenty-two (22) outcrop samples from the western Brooks Range in Alaska were processed and
analyzed for Foraminifera and palynomorphs.

The rock material was crushced prior 1o processing for microfossil extraction.

The foraminiferal preparation was made with standard procedures. This process involved
boiling the material in Quaternary-O and washing over 20 and 2({) mesh screens. A representative
fauna and washed lithology were then picked into slides for examination.

The palynology preparation was madc using hydrochloric and hydroftuoric acid treatments.
The resultant organic residucs were Iirther concentrated by a heavy liquid separation, sonification and
a sieving/panning technique. Permancnt slide mounts were made for cach sample.

Results

The interpretations for the age, zone and environment of deposition are given for each
discipline. A list of the recovered microfossils is provided for cach sample. The foraminiferal
analysis also includes the washed lithology description. The palynological analysis also includes the
thermal alteration index (T.A.L).

The foraminiferal abundances reported in this section represent the following quantities: V =
very rare (single specimen), R = rare (2-10 specimens), F = frequent (11-32 specimens), C = common (33-
99) specimens) and A = abundant (100+ specimens).

The reported palynomorph abundances represent the following quantities: V = very rare (single
specimen), R = rare (2-5 specimens), F = frequent (6-15 specimens), C = common (16-30 specimens) and A =
abundant (greater than 30 specimens).



Micropalas 1/21/34 CSMAGM

2:21/88

MCl & | DGGS SAMPLE NQ. FORMATION LOCATION | PALEONTOLDGIC AGE ; ENVIRONMENT QUADRANGLE LAT | LONG
APTIAN-ALBIAN  STRAVA i
— —_ e — A4 - —_ — S
TORDK FORMATION, MY, KELLY GRAYWACKE, LOWER BROOKIAN
Foraminitsra- Probable Hauterivian io Barraman Maring (Undif) .
16 |93 Mu 93 Torok Frm. Upper Eagla Ck. Palynology- Indelerminats Indeterminate Delong Min G1 68.702 t62.486
Foramivifera- Indetermninalte Indeterminate
17 (83 Mu 100 Torok Fm. Upper Eagle Ch Palynology- Indeterminale | indsterminate Delong Min CT_ 68.884| -162.542
Foraminifera- Indaterminate indetarminate
18 |93 Mu 101 Torok Fm. Eagle Creak Palynology- Possile Neacomian (Unditl) Maone? Delong Min C2 68.739 ) 16_2,8??
Foramnifera- Indetarminala Indaierminata
19 |93 Mu 10141 Torok Fm. Eagle Crask Palynoiogy- Indelerminate ) Indsterminate Delong Min C2 £8.739| 162 BIS
Foraminilera- Probable Haulenvian to Barremian Distal {Starved Basin) .
2 |(93RKC 23 Lower Brookian Kukpowrik R. Palynology- Possibie Neocomian (Undit) Maring Dalong Min D2 68 505 162 881
HEOCOMIAN STRATA i
= 43 Ha 153 ML Kelly Graywacke Eagle Crerak Foraminilera. Possible Naocomuan {Undlf) Distal {Starved Basio) jDalong Min Co 6861 162 599
Patynology- Haulenvian g Barremian Manng | X
. Foaraminilera- Possible Neocomian (Undiit } ‘Distal |Starved Basin) | ‘ _
13 |D3 Mu 87 Lowar Brookian Uppar Eagle Ck. Paiynalogy- lndeterminats ) o No svidence of manno Delong Min C1 [ 68 514 182 551
. 8§ side Tingmerkpuk|Forammifara- Possible Neacomian {Undifl} Distal {Starved Basin} A
14 |53 Mu 93 Lewer Broakian MID. Palynology- Probable Berriasan-Valangiian Maring B Deiong Min C1t 68.554 _ 162.j1 1_9
3 B S side Tingmarkpuk| Foramimfera- Pogsible Neocorman {Undifi } Distal (Starved Basin) A
15193 Mu 931 Lower kian Min, Palynology- Early Crataceous Undilerentiated Marine Delong Min C1 68'>554 162.418
TIMGMERKPUK SANDSTONE
Fingmarkpuk Min  |Faramenifera- Possible Neocomian {Undiff.} Distal {Starved Basin) I T .
8 |93 BKC 22-153-A Tingmerkpuk Sa. section Palyaology- Probable Hauterivian to Barramian Maring Delang Min C1 68.567| -182.463
) Tingmerkpuk Min  [Foraminilara- Possible Neocomian {Lndifl.) Distal {Siarved Baswnj . 4
7 83 RXC 22-138-A Tingmarkpuk Ss. saction Palynalogy- Probable Hautarivian o Barremian Maring Delong Min € 68.567 162.453
: Tingmerkpuk MIn  |Foraminifera- Possible Neocomian (Unadifll} Distal {Starved Basin) | ] i 4
[ 93 RKC 22-72A Tingmeshpuk Ss. saction Palynology- Vatanginian Masing Delong Mt C__ i 68 567 162,462
Tingmerkpuk Min  [Foraminifera- indaterminats indaterminate !
s 93 RKC 22-718 Tingmerkpuk Ss. saction N Palynology- Yalanginian Masing Delong Min Ci | _?3.56? 162.463
Tingmerkpuk Min  |Foraminifera- Possible Neocomian {Undifl.) Distal {Starved Basin) B 4
4 83 AKC 22-43A Tingmerkpuk Ss. section Palynology- Valanginian Maine Detong Mtn_(‘i ___.____??._56? 162,463
KINGAK SHALE
y Tingmerkpuk Min  |Foraminifora- Possible Neocomian (Undiff.) Distal {Starved Basin) o
3 93 AKC 22-36-A Kingak Shale saction Palynolagy- Probabis Hautorivian o Basremian Marine Delong Min G 68.567 162.463
0. N Tingmerkpuk Min  |Foraminilera- Probable Hauterivian to Barremian Digtal {Starved Basin) . 4
1 93 RKC 22-12-A Hingak Shaie section Palyn - Indeterminate indetarminats Delong Min G 68.567 162.463
" SW Tingmarkpuk | Foraminifera- Probable Berriasian io Valanginzn Outer Nentic to Bathyal B
11 |92 Mu B4 Kingak Shale Min. Palyology- Berdasian-Valanginian Marine Delong 8in C1 58,559 -182.468

NOTE: Table compiled by C.G.Mull 12/97
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2/21/98

12 |99 Mu BS-3 Kingak Shala Uppar Eagle Croak i‘;m::‘;’f’&m:m ) an::;aeminale_ ] Detong Min €1 | 69.52 _ -‘- 6 s ? 6 ?

10 |93 Mu 80 Kingak Shala Surprise Ck ,ﬁ:ﬂfﬂ;’%fﬁfﬁiﬂ;m {Undift.} E:::minie B _.Tg Min D2 6-8_.90? jsa?_aaa

20 |93 Mu 304 Kingak Shale Kukpowruk River i::,?ﬂﬂiﬁﬁ&iﬁimaTJﬁ’éiﬂ' Marioe (Undit) DongWinC2 | 68.506| 162.083

22 |93 Mu 1045 Kingak Shale Kukpowruk River Egzﬂgf;f'ln%':zﬁ'fn:?‘“m“ o Basremian a::?:gf ho“"" “‘i”f o Bathyal |0 isng Min C2 se.506] -162.083
i TRIASSIC STRATA )

e e e [ i wwieall RO S

NOTE: Table compiled by G.G.Mull 12/97



01) 93-RKC-22-12-A

FORAMINIFERA

Age. Early Cretaccous
Probable Hauterivian to Barremian

Zone. F-12 to F-13
Environment. Dista) (Starved Basin)

Forams. Ammobaculites crectus (X)
Arenaccous spp. (R)
Trochamminoides sp. (R)
Paper shale (A)
Rounded frasted quartz fieaters (R)

Washed lith. Dark reddish-gray hematitic? paper shale.
PALYNOLOGY
Age. Indeterminate

Environment.  Indelerminate

Palynomorphs. Essentially barren of palynomorphs.
Remarks. Essentially barren of organics.
TAL=7?
02) 93-RKC-23
FORAMINIFERA
Age. Earty Cretaceous

Probable Hauterivian to Barrcmian

Zone. F-12 to F-13

Environment. Distal (Starved Basin)

Forams. Bathysiphon granulacoetia (X)
Glomospirella arctica (X)
Trochamminoides sp. (R)

Papcer shale (C)

Washed lith. Dark gray silty paper shale.



PALYNOLOGY

Age.

Environment.

Palynomorphs.

Remarks.

03) 93-RKC-22-36-A

FORAMINIFERA

Age.

Environment.

Forams.

Washed lith.

Discussion.

PALYNOLOGY

Age.

Zone.

Environment.

Palynomorphs.

Early Cretaccaus
Possible Neocomian (Undiff.)

Marince

Undifferentiated gymnosperm potlen (V)
Oligosphaeridium complex (F)
Sentusidinium rioultii (R)

TAlI=3.0

Early Crctaccous
Possible Neocomian (Undiff.)

Distal (Starved Basin)

Barren of Foraminifera.
Paper shale (F)

Dark brownish-gray to black paper shale.

Bascd on lithology only.

Early Cretaceous
Probable Hauterivian - Barremian

Probable P-M19
Marince

Undifferentiated gymnosperm pollen (A)
Cicatricosisporites austratiensis (R)
Classopollis classoides (C)

Gleicheniidites senonicus (F)
Hymcnozonotriletes lepidophytus (R) reworked
Lycopodiumsporites sp. (R)

Trilobosporites cf. T. apiverrucatus (R)
Gardodinium trabeculosum (V)

Gochteodinia villosa (F) probably reworked

10



Remarks.

04) 93-RKC-22-43A
FORAMINIFERA

Age.

Environment.

Forams.

Washed lith.
Discussion,
PALYNOLOGY

Age,

Zone.
Environment.

Palynomorphs.

Remarks.

Microdinium opacum (V)

Nelchinopsis kostromiensis (R) probably reworked
Qligoasphacridium complex (F)

Otigosphacridium complex (thick-watt) (V)
Sentusidinium rioultii (V)

Tubotuberella apatela (V)

IFrequent reworked Berriasian - Valanginian
(P-M20) dinocysts.
TAI=3.0-3.5

Early Cretaccous
Posaible Neocomian (Undiit.)

Nistal (Starved Basin)

NMarnne

Barren of Foraminifera,
Paper shale (F)

Dark brownish-gray to black paper shale,

Based on lithotogy only.

Farly Cretaccous
Probable Hauterivian - Barremian

Probable P-M1Y

Undifferentiated gymnosperm pollen (A)
Cicatricosisporites sp. (R)

Classopaollis classoides (F)

Deltoidospora spp. (R)

Exesipollenites tumutus (R)

Clcicheniidites senonicus (F)
Hymcnozonotriletes iepidophytus (V) reworked
Osmundacidites sp. (R)

Taxodiaccac (V)

Trilobosporites cf. T. apiverrucatus (R)
Cardodinium trabecufosum (V)

Gochteodinia vitlosa (V) probably reworked
Nelchinopsis kostromicnsis (V) probably reworked
Oligosphaeriditm complex (F)

Sirmiodinium grossi (V)

Some reworked Berriasian - Valanginian (P-M20) dinocysts.

/1



TAl=23.0-35

05) 93-RKC-22-71B

FORAMINIFERA
Age. Indcterminate
Environmicnt.  Indeterminate

Forams. Barren of Foraminifera,
Pyrite (R)

Washed lith. Dark brownish-gray to gray well indurated sandstone.
PALYNOLOGY
Apge. Early Cretaccons

Probable Hauterivian - Barremian
Zone, Probable P-M19
Environment.  Marine

Palynomorphs. Undifterentiated gymnosperm potlen (A)
Classopollis classoides (F)
Glcicheniidites senonicus (R)
Hymenozonotriletes lepidaphytus (R) reworked
Lycopodiumsporites spp. (R)
Borcocysta butticula (V)
Cochtcodinia villasa (V) probably reworked
Oligosphaeridium complex (F)
Oligosphaeridium complex (thick-wall) (R)
Sentusidiniom roultii (R)

Remarks. Minor amount of reworked Berriasian - Valanginian (P-M20)
dinocysts.
TAI=30-3.5
06) 93-RKC-22-72A
FORAMINIFERA

Age. Early Cretaceous
Possible Neocomian (Undiff.)

Environment. Distal (Starved Basin)

Forams. Barren of Foramvinifera.

Ire



Washed lith.
Discussion.
PALYNOLOGY

Age.

Zone.
Environment.

Palynomorphs.

Remarks.

07) 93-RKC-22-138-A

FORAMINIFERA

Age.

Environment,

Forams.

Washed lith.

Discussion.

Marine

Paper shale (A)
Dark brownish-gray to black paper shale.

Basced on lithology only.

Early Crctaceous
Probablc Hauterivian - Barremian

Probable P-M19

Undifferentiated gymnosperm pollen (A)
Classopollis classoides (F)

Excsipollenites tumulus (R)

Lvecopodiumsporites spp. (R)

Taxodioccae (R)

Borecocysta butticula (R)

Cleistosphacridium spp. (F)

Discorsia nanna (V)

Gochteodinia judilentiniae (V) probably reworked
Nannaceratopsis gracitis (V) reworked
Nannoccratopsis pellucida (R) reworked
Nelchinopsis kastromicnsis (F) probably reworked
Oligosphacridium complex (A)

Sirmiodiniunt grossi (R) probably reworked
Tubotuberella apatela (R)

Frequent reworked Berriasian - Valanginian
(P-M20) and some Jurassic (P-M23 and P-M?22) dinocysts.
TAI=3.0-35

Early Cretaceous
Possible Neocomian (Undiff.)

Distal (Starved Basin)

Barren of Foraminifera.
Paper shale (F)

Dark brownish-gray to black paper shale.

Bascd on lithology only.

/3



PALYNOLOGY

Age.

Zone.
Environment. Marine

Palynomorphs.

Remarks.
(P-M23 and P-M22) dinocysts.

08) 93-RKC-22-153-A
FORAMINIFERA

Age.

Farly Cretaccous
{’robable Hauterivian - Barremian

Probable P-M19

Undifferentiated gymnosperm pollen (A)
Acquitriradites spinulosus (V)
Cicatricosisporites australiensis (R)
Cicatricosisporites spp. (R)

Classopollis classoides (F)
Densosporites sp. (V) reworked
Exesipollenites tumulus (R)
Cleicheniidites senonicus (R)
Lycopodiumsporites spp. (R)
Osmundacidites spp. (R)

Cardodinium trabeculosum (F)
Hystrichodinium voigtii (V)
Nannoceratopsis gracilis (V) reworked
Nannoceratopsis petlucida (R) reworked
Nelchinopsis kostromicensis (R) probably reworked
Oligosphacridium complex (A)

Some reworked Berriasian - Valanginian (P-M20) and Jurassic

TAl=3.0-35

Early Cretaccous
Possible Neocomian (Undiff.)

Environment. Distal (Starved Basind

Foram:s.

Washed lith.
Discussion.
PALYNOLOGY

Age.

Zone.

Barren of Foraminifera.
Paper shate (F)

Dark brownish-gray to black paper shale.

Based on lithology only.

Early Cretaccous
Probable Hauterivian - Barremian

Probablc P-M19

4



Environment.

Palynomorphs.

Remarks.

09) 93-Ha-153

FORAMINIFERA

Age.

Environment.

Forams.

Washed Jith.
Discussian.
PALYNOLOGY

Age.

Zone.

Environment.

Marine

UndilTerentiated gymnosperm pollen (A)
Classopollis classoides (F)

Contignisporites cooksonii (R}

Densosporites spp. (R) reworked
Lvcopodiumsporites spp. (R)

Trilobosparites cf. T. apiverrucatus (V)
Borcocysta butticula (C)

Chytrocisphacridia pericompsa (F) reworked
Cleistosphaceridium spp. (R)

Cvclonephelium distinctum (C)

Discorgia nanna (V)

Gardodinium trabeculosum (R)
Hystrichodinium voigtii (F)

Micrhvstridium spp. (F)

Mudcerongia tetracantha (R)

Nannoceratopsis gracilis (V) reworked
Nelchinopsis kostromiensis (F) probably reworked
Oligosphaeridium complex (A)
Sentusidinium rioultii (V)

Frequent reworked Berriasian - Valanginian
(P-M20) and Jurassic (P-M23 and P-M22) dinocysts.
TAl =30-3.5

Early Cretaccous
Possible Neacomian (Undiff.)

Distal (Starved Basin)

Marine

Barren of Foraminifera.
Paper shale (C)

Dark brownish-gray to black paper shale.

Based on lithology only.

Early Cretaccous
Hauterivian - Barremian

P-M19

15



Palynomorphs. Undifferentiated gymnosperm polien (F)
Classopollis classoides (R)
Taxodiaccae (R)
Gardodinium trabeculosum (R)
Oligosphacridium complex (F)

Remarks. TAl =3.0
10) 93-Mu-80
FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate
Forams. Barren of Foraminifera.
Megaspores (R)
Paper shale (F)
Washed lith. Dark brownish-gray to black shale.
PALYNOLOGY
Age. Early Cretaccous
Possible Neocomian (Undiff.)
Environment.  Marine
Palynomorphs. Undifferentiated gymnosperm pollen (A)
Classopollis classoides (V)
Lycopodiumsporites sp. (V)
Cyclonephelium distinctam (V)
Otigosphacridium complex (R)
Otigosphaeridium complex (thick-wall) (V)
Remarks. TAI=23-25
11) 93-Mu-84
FORAMINIFERA
Age. Early Cretaccous

Probable Berriasian to Valanginian
Zone. F-13 to F-14

Environment.  Outer Neritic to Bathyal

14



Forams. Gaudrvina milleri (R)
Haplophragmoides coronis (R)
Trochamminoides sp. (X)

Washed lith. Dark gray shale and dark red hematitic? shale.
PALYNOLOGY
Age. Early Cretaceous

Berriasian - Valanginian
Zone. P-M20
Environment. Marine

Palynomorphs. Gleicheniidites senonicus (R)
Bourkidinium sp. (V)
Cyclonephelium distinctum (A)
Gonyaulacysta sp. G (granular) (A)
Ncichinopsis kostromicnsis (F)
Otigosphacridium complex (thick-wall) (F)
Sverdrupiclta usitata (V) reworked

Remarks. TAlI=25-3.0
12) 93-Mu-86-1
FORAMINIFERA
Age. Indeterminate

Environment.  Indeterminate

Forams. Barren of Foraminifera.
Megaspores (R)

Washed lith. Dark red hematitic? shale.
PALYNOLOCY
Age. Early Cretaccous

Neocomian (Undiff.)

Environment. Marinc

Palynomorphs. Cyclonephelium distinctum (A)
Oligosphacridium complex (thick-wall) (A)
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Tanvosphacridium ¢f. T. variccalamum (F)

Remarks. TAL= 3.0
13) 93-Mu-87
FORAMINIFERA
Age. Early Cretaccous
Possible Neocomian (Unditf.)
Environment. Distal (Staeved Basin)
Forams. Barren of Foraminifera.
Paper shale (F)
Pvrite (F)
Washed lith. Dark brownish-gray ta black paper shale.
Discussion. Based on lithology onlv.
PALYNOLOGY
Age. Indeterminate
Environment. No cvidence of marine,
Patynomorphs. Classopollis classoides (V)
Stercisporites sp. (V)
Remarks. Relatively sparse organics.
TAl =3.47?
14) 93-Mu-93
FORAMINIFERA
Age. Early Crctaccous

Possible Neocomian (Undiff.)

Environment.  Distal (Starved Basin)

Forams. Barrea of Foraminifera.

Paper shale (A)

Mica (F)
Washed lith, Dark brownish-gray to black slightly silty paper shalc.
Discussion. Based on lithology onty.
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PALYNOLOGY

15) 93-Mu-93-1

Age. Farly Cretaceous
Probable Berriasian - Valanginian

Zone. Prabable P-M20
Environment.  Marine

Palynomorphs. Undifferentiated gymnosperm pollen (F)
Cvelanephelium distinetum (R)
CGonyaulacysta sp. G (granutar) (R)
Sverdrupiclla usitata (V) reworked
Tanvasphacridium cf. T. variccalamum (V)

Remarks. TAl=23-25

FORAMINIFERA

Age. [Zarly Cretaceous
Possible Neocomian (Undiff.)

Environment.  Dista! (Starved Basin)

Forasns. Barren of Foraminifera.
Paper shale (A)
Mica (F)
Tar (R)
Washed lith. Dark brownish-gray to black paper shale.
Discussion. Based on lithology only.
PALYNOLOGY
Age. Early Cretaceous

Undifferentiated

Environment.  Marine

Palynomorphs. Densosporites spp. (R) reworked
Cyclonephcetium distinctum (V)

Qtignsphacridium complex (R)

Remarks. TAI=23-25
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16) 93-Mu-99

FORAMINIFERA

Agec.

Zone.
Environment.

Forams.

Washed lith,
PALYNOLOQY
Age.

Environment,

Palynomorphs.

Remarks.

17) 93-Mu-100

FORAMINIFERA
Age.
Environment.
Forams.
Washed lith.

PALYNOLOGY
Age.

Environment.

Palynomorphs.

Remarks,

Early Cretaceous
Probabie Hauterivian to Barremian

F-12 to F-13

Marine (Undiff.)

Bathysiphon granulococlia (X)
Haplophragmoides coronis (R)
Haplophragmoides duoflatis (R)
Fecat peliets? (F)

Dark gray to black slightly silly shale.

Indeterminate

Indeterminate

Undifferentiated gymnosperm potlen (F)

TAI=30-35

Indeterminate
Indeterminate
Barren of Foramintfera.

Dark gray to black slightly silty shalc.

thdeterminate
Indeterminate
Fssentially barren of palynomorphs.

Relatively sparse organics.
TAl =3.0?
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18) 93-Mu-101

FORAMINIFERA
Age. Indceterminate

Environment.  Indelerminate

Forams, Barren of Foraminifera.

Washed lith. Dark gray to black slightly silty shale,
PALYNOLOCQY

Age. Possible Earty Cretaccous

Passible Neacomian (Undiff,)
Environment.  Marine?

Palynomorphs, Undifferentiated gymnosperm pollen (R)
Oligosphaeridivum complex (thick-wall) (V)

Remarks. TAI =340
19) 93-Mu-101-1
FORAMINIFERA
Age. Indeterminate

Environment.  Indeterminate

Forams. Barren of Foraminifera.
Paper shale (F)

Washed lith. Dark gray to black shale.
PALYNOLOGY
Age. Indeterminate

Environment. Indcterminate
Palynomorphs. ?Densosporites spp. (R)

Remarks. TAl =357

)



20) 93-Mu-104
FORAMINIFERA

Age. Early Cretaceous
Probable Neocomian (Undiff.)

Environment.  Marine (Undiff.)

Forams. Glomospirclia arctica (R)
Paper shale (F)
Slickensides (C)

Washed lith. Dark gray to black slickensided shale.
PALYNOLOGY
Age. Passible Early Cretaccous

Pussible Neocomian (Undilt.)

Environment.  Marnine

Palynomorphs. Oligosphacridium complex (thick-wall) (V)
Remarks. Very sparse organics.
TAl =3.5?

21) 93-Mu-104-3

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate
Forams. Barren of Foraminifera.
Paper shale (C)
Washed Lith. Dark gray shalc.
PALYNOLOGY
Age. Indeterminate

Environment.  Marine

Palynomorphs. Classopotlis classoides (R)
Tacniacsporites spp. {(C) probably reworked
Micrhystridiom spp. (A)

Remarks. TAl=3.0-35.

The apparently reworked grains are Triassic-age striated
bisaccate forms.
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22) 93-Mu-104-5

FORAMINIFERA
Age. Early Crelaccous
Probable Hauterivian to Barremian
Zonc. 132 1o F-13

Environment.  Probable Outer Neritic to Bathval

Forams. Ammobaculites reophacoides (R)
Ammaediscus sp. (small, thin) (R)
Bathysiphon granulococlia (F)
Gravellina sp. (small) (X)
[Haplophragmoides coronis (R)
Haplophragmoides duoflatis (X)
Trochammina conjicominuta (X)
Fish debris (R)
Maper shate (F)
Rounded frosted quartz floaters (A)

Washed lith. Park red sandy hematitic? shale.
PALYNOLOGY
Age. Indeleeminate

Environmenl.  Naringe?

Palynomorphs. Micrhystridium spp. (R)
Remarks. \ery sparse organics.
TAl=3.0?
Interpreted by:
Michael B. Mickey T ‘“_T-{idcyo Haga o
Foraminifera Palynology

MICROPALEO CONSULTANTS, INC.  MICROPALEO CONSULTANTS, INC.

MBM:HH:be
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Dacember 2, 1%9¢

TO: G1il Mull

State of Alaska, Zepartment of Natural Resources
Division of Geological and Geophysical Survevs
794 University Avenue, Suits 200

Fairbanks, Ak 99709-3645

SUBJECT: Re-examination of some palynology preparations from
outcrop samples in January 21, 1994 report.

Introductory Summary

This report summarizas <hes f£indings from the rs-examination of
selected palynology slides from an earlier study conducted bv
Micropaleo Consultants, Inc. The pervious rzport was dated January
21, 1994 and included 22 outcrop samples.

Four(4) samples were re-
studied from the 93RKC series. These samples are plotted on Figure

3 in the D.G.G.S. Public Data File 95-31,

Results

The reported palynomorph abundances represent the following
quantities: V = very rare {(single specimen), R = rare (2-5
specimens), F = frequent (5-15 specimens), C = common (16-30
specimens) and A = abundant (greater than 30 specimens). An

asterisk (*) denotes reworked forms.

PALYNOLOGY

04) 93-RKC-22-43A

Age. Early Cretaceous
Valanginian

Zone. P-M20

Environment. Marine

Palynomorrhs. Undifferentiated gymnosperm pollen {(A)
Cicatricosisporites sp. {(R)
Classopollis classoides (F)
Deltoidospora spp. (R)
Densosporites sp. (V)x
Exesipollenites tumulus (R)
Gleicheniidites senonicus (F)
Hymenozonotriletes lepidophytus (V)*
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C1Y)

Lyccrcdiumsporitss sp
(R)

Osmundacidites sp.
Taxodiaczas (V)
Trilobcsporites cf. T. apiverrucatus :R)
?Gardodinium trabeculosum V)
Gochtecdinzia v:illosa (R)

Nelckinopsis kostreomiensis (R)

Oligosghaerilium complex (F)

Sirmiodinxum grossi (V)
Remarks. Rare reworked Paleozoic :spores.

TAI = 3.2 - 3.5

05) 23-RKC-22-71B

Age. Early Cretacsous
Valanginian

Zone. P-M20

Environment. Marine

Palynomorphs. Undifferentiated gymnosperm pollen (A)
Classopollis classoides (F)
Gleicheniidites senonicus (R)
Hymenozonotriletes lepidophytus (R)*
Lycopodiumsporites spp. (R)

Boreocysta butticula (V)
Clathroctenocystis elegans (V)
Cleistosphaeridium spp. (R)
Osmundacidites spp. (R)
Cleistosphaeridium sp. (V)
Gochteodinia villosa (V)
Gonyaulacysta sp. G (V)
Nannoceratopsis gracilis (V)x
Nannoceratopsis pellucida (V)¥*
?Nelchinopsis kostromiensis (R) poor
preservation

Oligosphaeridium complex (F)
0. complex (thick-wall) (R)
Sentusidinium rioultii (R)

Remarks. Some reworked Paleozoic spores and Jurassic
dinocysts.
TAI = 3.0+

06) 93-RKC-22-72A

Age. Early Cretaceous
Valanginian
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zone. P-M2C

Envircnment. Marins

Palvnomorphs. “Jndiffzrentiated gymnosperm pollen (A)
Classcpollis classoides (F)
Densosporites spp. ‘R)x*
Exesipollenites tumulus (R)
Lycopodiumsporites spp. (R)
Taxodiaceae (R)
Trilobosporites spp. (R)
Clathroctenocystis elegans (R)
Cleistosphaeridium spp. (F)
Discorsia nanna (V)
Cleistosphaeridium sp. (V)
Gochteodinia judilsntiniae (V)
Gonvaulacysta sp. 5 (V)
Nannoceratopsis gracilis (V)*
Nannocceratopsls rellucida (R)*
Nelchinopsis kostromiensis (F)
Cligosphaeridium complex (A)
Sirmiodinium grossi (R)
Tubotuberella apatela (R)

Remarks. Some reworked Paleozoic spores and Jurassic
dinocysts.
TAI = 3.0+

07) 93-RKC-22-138-17

Age. Early Cretaceous

Probable Hauterivian - Barremian
Zone . BProbable P-M19
Environment. Marine

Palynomorphs. Undifferentiated gymnosperm pollen (A)
Aequitriradites spinulosus (V)
Cicatricosisporites australiensis (R)
Cicatricosisporites spp. (F)
Classopollis classoides (F)
Contignisporites cooksonii (V)
Deltoidospora spp. (R)

Densosporites spp. (F)*
Exesipollenites tumulus (R)
Gleicheniidites senonicus (R)
Lycopodiumsporites spp. (R)
Osmundacidites spp. (R)
Trilobosporites spp. (R)
Chytroeisphaeridia pericompsa (R)}*
Clathroctenocystis elegans (R)
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Remarks.

,'/l

-

Hidevo Hag'

Cleistosphaeridium spp. (R)
Gardodinium trabeculcsum (%)
Hystrichodinium voigtii (V)
Micrrhystridium spp. (R)
Nannoceratopsis gracilis {(V)*
Nannoceratopsis pellucida (R)*
Nelchinopsis kostromiensis (R)*x?
Oligosphaeridium complex (A)
?Suessia swabigna (V)x

Some reworkegd Paleozoic spores and
Triassic(?), Jurassic, and possibly
Valanginian dinocysts.

Overall palynomorph assemblage appears to be
Berriasian-Valanginian, however, the fregquent
presence of G. trabeculosum suggests a
Hauterivian-Barremian age.

TAI = 3.0+

-
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STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF GEOLOGICAL AND GEOPRYSICAL SURVEYS
BIOSTRATIGRAPHIC REPORT

OF

12 OUTCROP SAMPLES FROM NORTH SLOPE, ALASKA

(D.O. 214873)

Job No. 93-101 April 11, 1994
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Aprit 11,1994

TO: State of Alaska, Department of Natural Resources
Division of Geological and Geophysical Surveys
794 University Avenue, Suite 200
Fairbanks, Alaska 997()9-3645

Attention: Gill Mull

SUBJECT: Biostratigraphic Report - Twelve (12) OQuterop Samples from Tingmerkpuk Area,
Alaska. (D.O. #214873)

Introductory Summary

A total of 12 outcrop sampies from the Tingmerkpuk Arca in the Western Brooks Range were
processed and analyzed for Foraminifcra or palynomorphs,

The rock material was crushed prior to processing for microfossil extraction.

The foraminiferal preparation was made with standard procedures. This process involved
boiling the material in Quaternary-O and washing over 20 and 200 mesh screens. A representative
fauna and washed lithology were then picked into slides for examination.

The palynotogy preparation was made using hydrochloric and hydrofluoric acid treatments.
The resultant organic residucs were further concentrated by a heavy liquid scparation, sonification and
a sieving/panning technique. Permanent slide mounts were made for cach sample.

Results

The interpretations for the age, zone and environment of deposition are given for each
disciptine. A tist of the recovered micrafossils is provided for each sample. The foraminiferal
analysis also includes the washed lithology description. The palynological analysis also includes the
thermal alteration index (T.A.L).

The foraminiferal abundances reported in this section represent the following quantities: X =
very rare (single specimen), R = rare (2-10 specimens), F = frequent (11 - 32 specimens), C = common (33-
99) specimens) and A = abundant (100+ specimens).

The reported palynomorph abundances represent the following quantities: V = very rare (single
specimen), R = rare (2-5 specimens), F = frequent (6-15 specimens), C = common (16-30 specimens) and A =
abundant (greater than 30 specimens).
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Miccopaieo 4/11/64 CSM

MCl &8 DGGSN?E:MPLE PALEONTOLOGIC AGE ENVIRONMENT LCCATION FORMATION CGUADRANGLE LAT LONG
1[93 Mu-88-1 Foraminifesa- Probable Barremian to Aptian Probable Bathyal (Slope) Tingmerkpuk River  [Kt Detong Min C1 £8.686 -162.258
2193 Mu-89 Foraminifera- Probabte Barremian lo Aplian Probable Bathyal {Stops) Tingmerkpuk River  (Kto Delong -Min Ci T 68.681 _-- ;;é;;

— B - S e e

3(93 Mu-95 Foraminifera- Indeterminate Indeterminale Eagle Creek K1 Delong Min Ct 68.685 -162 663
4/53 Mu-96 Foraminifera- Probable Barrenian to Aptian Probable Bathyal fSlop:}m_ :;'}';i’:f::p”";;e—’_ Klo_ o Debn; Mio C1 [ é;as - -;;2.;2
5/93 Mu-97 Foraminitera- Probable Saremian to Aplian Probable Bathyal {Slope) - ;L’;grme"‘p”" River KIc: o Delong Mir C1 ) o e;a_a_ 77 - A 1;2.363
€93 Mu-99-1 Foraminitera- Indeteminale Indelerminale Eagle Creek 1o Delong Min C1 BB.702 -162 486
7183 Mu-100-1 Foraminifera- Probable Barremian 1o Aptian ;r;;t;; Bathyal (S¥o_p;z}_- ] E;;;a -(;;kv K-tqol h ‘D;I-on; ;ln (_: ; 53-,5-34 -1 55_5;2
a ;;M 15-A Palynology- indeterminate Ind;l‘r_n'ln-;ale o o K;;\;uk_ﬂlvel ) '}o;ok ] E_)EI;ng M_In ;I; ' 65-3-5;_}' 162‘89
9|93 MM 15B Palynotogy- Early Cretaceous Undilterentizied Marine o __-—Kukpo;rrul; Ft;:- ) ‘_I';:)k ) “ E)-elo;l; M_m(;; i _ 68 507 - ‘152.8‘_3
10|93 MM 15-C Palynology- Earfy Crelaceous Uadillerentiated Marine i Kukpoweuk River \ 1T;'ok N ‘;e:n; h]'ilngg HSS_SO? 162‘ 8_'9
11(93 MM 15-D Patynology- (ndeterminale Indejerminate Kukpowruk River Torok M Oelong Min C2 - ;_3;;; ______ ;;;;;
12|93 MM 15-E Paiynology- indeterminarte Indeterminale Kukpowruk ;l'i\;e_rh To_;o; B o E_);;n; n;;-t:—z h ) 6; Sf;; -162.89

NOTE: Table compiled by C.GMull 12/97



01) 93Mu-88-1

FORAMINIFERA

Age.

Zone.

Environment.

Fauna.

Washed lith.

02) 93Mu-89

FORAMINIFERA

Age.

Zone.

Environment.

Fauna.

Washed lith.

03) 93Mu-95

FORAMINIFERA
Age.
Environment,
Fauna.

Washed lith.

Farly Cretaccous
PProbable Barremian to Aptian

F-11

Probable Bathyal
(Slope)

Ammanbaculites fragmentarius (R)
arcnaceous spp. (F)
Bathysiphon vitta (R)

Dark brownish-gray slightty silty shale.

Early Cretaccous
Probable Barremian to Aptian

F-11

Probable Bathyal
(Stope)

Ammobaculites fragmentarius (F)
arenaceous spp. (F)
Bathysiphon granulococlia (R)
Haplophragmoides topagorukensis (F)

Dark brownish-gray slightly silty shale.

tndeterminate
Indcterminate
Barren of Foraminifera.

Dark gray shalc.
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04) 93Mu-96

FORAMINIFERA

05) 93Mu-97

Age.

Zone.

Environment.

Fauna.

Washed Jith.

FORAMINIFERA

06) 93Mu-99-1

Age.

Zone.

Environment.

Fauna.

Washed lith,

FORAMINIFERA

Age.
Environment.

Fauna.

Washed lith.

Early Cretaccous
Probable Barremian to Aptian

F-11

Probable Bathyal
(Slope)

arcnaceous spp. (R)
Bathysiphon granulococlia (R)

Bathysiphon vitta (F)

Dark brownish-gray shale.

Early Cretaccous
Probable Barremian to Aptian

F-11

Probable Bathyal
(Slope)

arenaccous spp. (R)
Haplophragmoides excavata (X)

Dark brownish-gray shale.

Indcterminate
Indcterminate
Barren of Foraminifera,

Dark brownish-gray shate.

32



07) 93Mu-100-1

FORAMINIFERA
Age. Early Cretaccous
Probable Barremian to Aptian
Zone. F-11
Environment.  Probable Bathyal
(Slope)
Fauna. arcnaceous spp. (F)

Bathysiphon granulococlia (R)
Haptophragnmoides gigas (X)
Hippocrepina barksdalei (X)

Washed lith., Dark gray shalc.

Interpreted by:

Michael B. Mickey
Foraminifera
MICROPALEO CONSULTANTS, INC.

08) 93-MM-15-A

PALYNOLOGY
Age. Indeterminate
Environment.  Indelerminate
Patynomorphs. Undiffercntiated gymnosperm polien (F)
Densosporites spp. (R) reworked
Indcterminate spores (poor preservation) (F)
Remarks. Sparsc organics.

TAl=23-25
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09) 93-MM-15-B

PALYNOLOQGY

Age.

Environment,

Palynomorphs.

Remarks.

10) 93-MM-15-C

PALYNOLOGY

Age.

Environmont,

Palynomorphs,

Remarks.

11) 93-MM-15-D

PALYNOLOGY
Age.

Environment.

Palynomorphs.

Remarks.

Marine

Maringe

Early Cretaccous
Undifferentiated

Undifferentiated gymnosperm pollen (A)
Camarozonosparites insignis (V)
Densosporites spp. (R)

?Bourkidinium sp. (V)
Oligosphaeridium complex (V)
Tubotuberella apatela (V)

TAI=23-25

Early Crctaccous
Undifferentiated

Undifferentiated gymnosperm potien (R)
Densosporites spp. (F)

Cyclonephelium distinctum (V)
Cardodinium trabecitlosum (V)
Oligosphacridium comptex (V)

TAl=23-25

Indcterminate

Indeterminate

Barren of patynomorphs.

Sparsc organics.
TAlL=?

3y



12} 93-MM-15-E

PALYNOLOGY
Age. Indeterminate
Environment.  Indelerminate
Palynomorphs. Indeterminate spores (R)
Remarks. Thick fusinitic organics.

TAl=7?

[nterpreted by:

Hideyo Haga
Palynology
MICROPALEO CONSULTANTS, INC.

MBM:HH:be



STATE OF ALASKA
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OF
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May 24,1994

TC: Gill Mull
State of Alaska, Department of Natural Resources
Division of Geological and Geophysical Surveys
794 University Avenue, Suite 200
Fairbanks, Alaska 997()9-3645

SUBJECT: Biostratigraphic Report - Three (3) Outcrop Samples from Tingmerkpuk Area, Alaska.
(D.O. #214873)

Introductory Summary

Three (3) outcrop samples from the Tingmerkpuk Mountain arca in Alaska were processed and
analyzed for Foraminifera and palynomorphs,

The rock material was crushed prior to processing for microfossit extraction,

The foraminiferal preparation was made with standard proccdures. This process involved
boiling the material in Quaternary-O and washing over 20 and 200 mcsh screens, A representative
fauna and washed lithology were then picked into stides for examination.

The palynology preparation was made using hydrochloric and hydroftuoric acid trecatments.
The resultant organic residues were further concentrated by a heavy liquid separation, sonification and
a sieving/panning technique. Permanent slide mounts were made for cach sample.

Results

The interpretations for the age, zone and environment of deposition are given for each
discipline. A list of the recovered microfossils is provided for cach sample. The foraminiferal
analysis also includes the washed lithology description. The palynological analysis also includes the
thermal alteration index (T.A.L).

The foraminiferal abundances reported in this scction represent the following quantities: V =
very rare (single specimen), R = rare (2-10 specimens), F = frequent (11 - 32 specimens), C = common (33-
99) specimens) and A = abundant (100+ spccimens).

The reported palynomorph abundances represent the following quantities: V = very rare (single
specimen), R = rare (2-5 specimens), F = frequent (6-15 specimens), C = common (16-30 specimens) and A =
abundant (greater than 3() specimens).
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Micropaieo 5/24/94 CSM

2/21/88

MCl# | DGGS SAMPLE NO. PALEONTOLOGIC AGE ENVIRONMENT LOCATION FORMATION | QUADRANGLE
i 93 RKC 22.71A Eﬁ:ﬁg‘?gﬁiﬁ:ﬂg‘:ﬂman Feterminale Tingmerkpuk Mo Kl Delong ML C1
2]93 AKC 22-10 g::gﬁf};g‘;?;ﬂ;:;e :mﬁr::_:;f:fe Tingmerkpuk Mm““ Ijti ] Delong Mt C1_
a|sa RKC 221295 Eg:&?;impm‘:l‘emgﬁm‘;wm wndit pooterminaie Tingmerkpuk Min | K Defong Mi C1

LONG

-162.483

-162.483

-162.463

NOTE: Tabde compited by C.G.Mull 12/97




on 93RKC-22-71A

FORAMINIFERA
Age.
Environment.

Fauna.

Washed lith.
siltstone.

PALYNOLOGY

Age.

Zone.
Environment.

Palynomorphs.

Remarks.

02) 93RKC-22-10

FORAMINIFERA
Age.
Environment.

Fauna.

Washed lith.

Indeterminate

(ndelerminate

Barren of Foraminifera.

Marine

Dark brownish-gray very fine grained quartzitic sandstone or

Early Cretaccous
Hauterivian - Barremian

P-M19

Undilferentiated gymnosperm polien (A)
Cicatricosisporites sp. (V)

Classopollis ctassoides (R)

Densosporites sp. (V) reworked
Hymenozonotriletes lepidophytus (V) reworked
Trilobosporites sp. (V)

Clathroctenocystis clegans (V)
Gonyautacysta sp. G. (granular) (R) reworked
Mudcrongia cf. M. simplex (R) reworked
Nelchinopsis kostromicnsis (R) reworked
Oligosphacridium complex (C)
Oligosphacridium complex (thick-wall) (R)
Sentusidinium rioultii (F)

Frequent reworked Berriasian - Valanginian (P-M20) dinocysts.

TAl=27

Indeterminate

Indcterminate

Barrcn of Foraminifera,

Pyrite (R)

Dark maroon siticeous shale.
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PALYNOMORPHS
Age. Indeterminate

Environment. Indeterminate

Palynomorphs, Barren of identifiable palynomorphs.
Remarks. Organic matcerial is very poorly preserved.
TA1 =30

03) 93RKC-129.5
FORAMINIFERA
Age. Indeterminate

Environment.  Indeterminate

Fauna. Barren of Foraminifera.

Washed lith. Dark brownish-gray quartzitic siltstone or siliceous shate.
PALYNOLOCGY

Age. Earty Cretaccous

Probable Neocamian (Undiff.}
Zone. Probablc P-M19 or P-M20

Environment.  Marine

Palynomorphs. Oligosphacridium complex (R)
Sentusidinium rioultii {R)

Remarks. Poor preservation of organics.
TAl =25

Interpreted by:

Michael B. Mickey ~T-hdey0 H-a-g_a __________
Foraminifera Palynology
MICROPALEQO CONSULTANTS, INC. MICROPALEO CONSULTANTS, INC.
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NORTH SLOPE, ALASKA

Job No. 95-101Juty 12,1995
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July 12,1993

TO: Gil Mull
State of Alaska, Department of Natural Resources
Division of Geologicol and Geophysical Surveys
794 University Avenae, Suite 200
Fairbanks, Alaska 99709-3645

SUBJECT: Biostratigraphy Report - Tingmerkpuk Project Outerop Samples from North Slope,
Alaska.
Introductory Summary

A total of 16 outcrop samples from the Tingmerkpuk Project Arca were submitted for
biostratigraphic analysis. Of this total, 10 samples were prepared for Foraminifera and 16
samples were prepared Tor palynomorph analyscs.

The rock material was crushed prior to processing {or microfossil extraction,

The foraminiferal preparation was made with standard procedures.  This process
involved boiling the material in Quaternary-O and washing over 20 and 200 mesh screens. A
representative fayna and washed lithology were then picked into slides for examination.

The palynology preparation was made using hydrochloric and hydrofluoric acid
treatments. The resultant organic residues were further concentrated by a heavy liquid
separation, sonification and a sieving/panning technique. Permanent slide mounts were made for
each sample.

Results

The interpretations for the age, zone and environment of deposition are given for each
discipline. A list of the recovered microfossils is provided for each sample. The foraminiferal
analysis also includes a washed lithology description. The palynological analysis also includes
the thermal alteration index (T.A.l) cstimate.

The foraminiferal abundances represent the following quantities: X = very rare (single
specimen), R = rare (2 - 5 specimens), F = few (6 - 25 specimens), C = common (26 - 100) specimens), A
= abundant (101 - 999 spccimens) and P = prolific (1000+ specimens).

The reported palynomorph abundances represent the following quantities: V = very rare

(single specimen), R = rare (2 - 5 specimens), F = frequent (6 - 15 specimens), C = common (16 - 30
specimens) and A = abundant {greater than 30 specimens). An asterisk (*) denotes reworked forms.
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Micropaleo 7H2/95 CSM

2/21/98

. |
MCI & DGGSNSOAMH'E LOCATION FORMATION PALEONTOLOGIC AGE i ENVIRONMENT QUADRANGLE LAT LONG
—_ — 3 — . V——— e
1(94 Mu 48 W. of Kokolik River K? Patynology- Possible Aptian-Albian !Ma:ine Belong Min C1 68.576 -162.18
2(94 Mu 51 Spike Ck. Kmk Palynology- Indeterminale Indeterminate Misheguk Min C5 | 65.693 -181.76
. g e e I
3[94 Mu 55 Higlursk Ck. Kb Palynclogy- indeterminate Indetermninate Misheguk Min C5 1 68.678 -161.549
4|94 Mu 58 Spike Ch. Ko Palynology- Indeterminate indeterminate Misheguk Min 05‘[. £8.639 -161.775
P | S EE— o
) Foraminifera- Indetesminale Indeterminate !
ET . Detong Min CT -1 4
5|94 Mo 42 S.E. Tingmerkpuk Kol Palynotogy- Indeterminale indeterminate " ! 68 554[ 62 m19
e N e S e ? |
. Foraminitera- Indeterminaie 'tndeterminale ' :
Del Min C -
694 Mu 43 Tingmerkpuk Kol Palynology- Jurassic-Cretaceous Undilferentated Nonranne? elong Mio 68 562 162 376
794 My 431 Tengmetkpuk Kbl Forarninilera- Indelerminale -Ilndelelmlﬁale Delong Min C1 i 68 562| 162 376
Palynology- Indelernunaie ‘Indelerminate
. . T T R T ”
- Foraminifera- lndetetminate Indeierminate .
Kb Misheguk Min C5 -
8/94 Mu 50 ligluruk C. Palynalogy- indeterminate Indeterminale 1shegy 68.684 15_1 692
. Fosaminifera- Indeterminate Indeterminale
9194 Mu 60 Kukpawruk Tributary Kbl Paiynalogy- Possible Hauterivian-Barremian Marginal Marine Delong Min C1 68.454 -182.775
10|94 RR 67A 1 mi. E. Kukpowruk R, Kb Falyneology- Possible Hauterivian-Barremian Maring Delong Min C1 68.483 -162.786
t1{24 RR 68A 34 mi, £ Kukpowruk R |Kb Patynology- Probable Hauterivian-Barremian Marine Delong Min C1 68.48 -162 79
e S O
. . Foraminifera- Possible Neocomian Indetlerminate .
- heguk Min C5 .
1294 Mu 53-1 lingrorak Flidge Palynology- Indetecminate Nonmasine? Mishegu 68.71 161.503
e o s
.. . . Guler Neritic to
Foraminifera- Probable Haulerivian to Barremian
N. Tu . Delorg Min Ct . . 473
1394 Mu 64 ingmerkpuk Mn Kl Palynokogy- Neocomian (Undifferentiated) Egt:‘}::l " 62.566 162.4
. Forgmminifera- indeterminate Indeterminate
? N . . . - Del Min C1 . - .
14194 My 47 W. Kokaiik Tror Patynology- Jurassic-Cretaceous Undillecentiated Marginai Marine erond 68.58 162.122
— Forasninifera- indeterminate Indeterminate
. 1 .
15/94 Mu 47-1 | W. of Kokolik River Kkt Palynology- Possible Jurassic-Cretaceous Undif, Marginal Marine | eon® Mun © 68.58 162122
. . Foraminifera- Indeterminate Indeterminate o
. W, kolik 7 A X . Min C1 . - .
1694 Mu 47.2 of Kokoli Kjk Palynology- Indetesminate Marginal M Oelong Min £8.54 162.122

NOTE: Table compiled by C.G.Mull 12/7



01 94 Mu 48

PALYNOLOGY

Age. Probablc Early Cretaccous
Possible Aptian - Albian

Environment.  Marine

Palynomorphs, Undifferentiated gymnosperm polien (C)
Calmmospora sp. (V) *
Densosporites spp. (F) *
Endosporites spp. (R) *
Hymenozonotrileles lepidophytus (R) *
Lycospora sp. (V) *
Vitreisporites  pallidus (R)
Cyclonephelium distinctum (R)
Gonyaulacysta sp. G (V) *
Odontochitina vperculata (R)
Olig¢osphacridium complex (F)
Olig¢osphaeridinm complex (thick-wall) (C) *?
Sverdrupiella usitata (V) *

Remarks. TAL=25

The palynomorph assemblage represents a mixture of ages,
and most of the forms appear to be reworked.

By sclecting particular dinocyst forms as being indigenous,
a possible Hauterivian - Barremian may be assigned.
However, this assemblage would differ from the
typically diverse assemblages that are recovered from
Hauterivian - Barremian strata.

The mixture seen here is more commonly recovered from
the Torok Formation.

02) 94 Mu 51

PALYNOLOGY

Age. Indeterminate

Environment. Indcterminate

Palynomorphs. Essentiatly barren of palvnomorphs.
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03) 94 Mu 55

PALYNOLOGY

Age.

Environmoent.

Palvnomorphs,

Remarks.

04) 94 Mu 56

PALYNOLOGY

Age.

Environment.

Remarks.

05) 94 Mu 42

FORAMINIFERA
Age.
Environment.

Mostly thick, coalv organic fragments.

T.Al =252

Indcterminate

Indeterminate

Undifferentiated gymnosperm potlen (V)
Mostly thick, coaly organics.

TA.lL =257

Indcterminate

Indeterminate

Barren of palynomorphs.

Mostly thick, coaly organics.

T.A). =?

Indeterminate

Indeterminate

Barren of Foraminifera.

Dark brownish-gray ta black micaccous shale.
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PALYNOLOGY

Age. Indcterminate

Environment.  Indeterminate

Palynomorphs. fndeterminate spore fragment (V)

Remarks. Mostly thick, coaly organics,
TAL =3.07

06) 94 Mu 43

FORAMINIFERA
Age. Indeterminate

Environmoent.  Indelermimate

Fauna, Barren of Foraminifera.
Washed lith. Dark brownish-gray stightly micaccous shale,
PALYNOLOGY
Age. |urassic - Cretaccous
Undifferentiated

Environment.  Nonmarine?

Palynomorphs. Undifferentiated gymnosperm pollen (V)
Classopollis classoides (F)
Gleicheniidites senonicus (R)
Indeterminate psitate spore (R)

Remarks. Mostly thick, coaly arganics.

T.AL =25
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07 94 Mu 43-1

FORAMINIFERA

Age.

Environment.

Fauna.

Washed lith.

PALYNOLOGY

Age.

Environment.

Palvnomorphs.

Remarks.

08) 94 Mu 50

FORAMINIFERA

Age.

Environment.

Fauna.

PALYNOLOGY

Age.

Environment.

Indelerminate
Indueterminate

Barren of Foraminifera.
Slickensides (F)

Dark bLrownish-gray slightly micaccous slickensided
shale.

(ndeterminate
Indcterminate

Barren of palynomorphs.

Mostlv thick, coaly organics.

T.Al = 3.7

Indeterminate
Indeterminate
Barrcen of Foraminifera.

Dark brownish-gray to black slightly micaceous shale.

Indeterminate

Indeterminate
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Palvnomorphs.

Barren of patynomorphs.

Remarks. Mostly thick, coaly organics.
T.Al =257
09) 94 Mu 60
FORAMINIFERA
Agce. Indeterminate
Environment.  Indeterminate
Fauna. Barren of Foraminifera.

Slickensides (F)

Washed lilh. Dark brownish-gray to

slickensided shale.

black slightly micaccous

PALYNOLOGY
Age. Early Cretaccous
Possiblc Hauterivian - Barremian
Environment.  Marginal Marine

Unditferentiated gymmnosperm potten (A)
Densosporites spp. (F) *
Lycopodiumsporites sp. (V)
Rogalskaisporites cicatricosus (\/)
Tibotuberella apatela (V) *?
Tubotuberelln uncinatum (R) *?

Palynomarphs.

Remarks. Il the recorded dinocysts are reworked, then an Aptian -

Albian age would be probable.  The very sparse
asscmblage may be an indication that these dinocysts are
reworked.

Organics consist mainly of gymnosperm polten.

TAl =27
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10} 94 RR 67A

PALYNOLOGY

Age. Early Cretaceous
Possible Hauterivian - Barremian

Environment.  Marine

Palynomorphs, Undifferentiated gymnosperm pollen (A)
Classopollis classoides (R)
Densosporiles spp. (R) *
Hymenozonotriletes lepidophylus (V) *
Cyclonephelium distinctum (R)
Gardodinium trabeculosum (R}
Herendeenia alaskaensis (V)
Sentusidinium cuculliformis (R)
Sverdrupiella usitata (V) *

Remarks. The relatively sparse dinocyst assemblage is comprised of
species that suggest a Hauterivian -Barremian age, but
these species do not represent a complete assemblage. tis
possible that most of this assemblage consists of reworked
specics.

The organic recovery consists mainly of palynomorphs.

T.Al =24
11) 94 RR 68A
PALYNOLOGY
Age, Early Cretaccous

Probable Rauterivian - Barremian
Environmient.  Marine

Palynomaorphs. Undifferentiated gymmnosperm pollen (A)
Densosporites spp. (R) *
Osmundacidites spp. (F)
Gardodinium trabecilosum (A)
Herendeenia  alaskaensis (R)
Oligosphaceridium complex (R)

Remarks. The patynomorph recovery in this sample is similar to the

above sample. The species diversity is low, however, the
abundance of Gardodiniunt Irabeculosum and the presence
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of Herendeenin alaskaensis arc consistent with a
Hauterivian -Barremian age.  The abundance seems to
make the possibility of reworking less likely.

The organic recovery consists mainly of palynomorphs.

TA) =24
12) 94 Mu 53-1
FORAMINIFERA
Age. Probablce Early Cretaceous
Possible Neocomian
Zone. F-122 to F-14?

Environment.  Indcterminate

Fauna. Barren of Foraminifera,
Rounded frosted quartz floating sand grains (R)

Washed lith. Dark gray to black slightly silty shale.

PALYNOLOGY

Age. Indcterminate

Environment.  Nonmarine?

Palynomorphs. Uundifferentiated gymnosperm pollen (V)
Remarks. Mostly thick, coaly organics.
T.AL =25?
13) 94 Mu 64
FORAMINIFERA
Age. Early Cretaccous
Probable Hauterivian to Barremian
Zone. F-12 to F-13
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Environment.  Ouiter Nentic 10 Bathyal

Fauna. Gutndruina tailleuri (R)
Haplophragntoides  duoflatis (R)

Washed lith. Medium to dark gray shale.
PALYNOLOGY
Age. Early Cretaceous

Neocomian (undifferentiated)

Environment.  \tanne

Palyhomorphs. Olrgesphaeeridium complex (Lhick-wall) (R)
Remarks. \ostly thick, coaly organics.
T.AL = 3.0

14) 94 Mu 47

FORAMINIFERA
Age. (ndeterminate

Environmient.  [ndetermmate

Fauna. Barren of Foraminifera.
Pyrite (R)
Gypsum (F)
Washed lith. Dark brownish-gray to black shale.
PALYNOLOGY
Age. Jurassic - Cretaccous
Undifferentiatead

Environment.  Marginal Marine
Palynomorphs, Undifferentiated gymnospern paotlen (V)

Indeterminate spore(?) fragments (A)
Classopollis classaides (R)
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Densosporites spp. (V) *
Micrhystridiun spp. (F)

Remarks. Poorly preserved palynomorphs.

Abundant thick, coaly organics.

T.Al. =35
15) 94 Mu 47-1
FORAMINIFERA
Age. Indeterminate
Environment.  Indetermisnate
Fauna. Barren of Foraminifera.
Cypsum (F)
Washed_lith. Dark brownish-gray iron-stained shate.
PALYNOLOGY
Age. Possible Jurassic - Cretaccous

Undifferentiated

Environment.  Marginal Marine

Palvhomorphs. Indeterminate spore(?) fragments (A)
?Classopollis classoides (R)
Micrhystridium spp. (F)

Remarks. Poorly preserved palynomaorphs.

Abundant thick, coaly organics.

T.Al =3.0+
16) 94 Mu 47-2
FORAMINIFERA
Age. Indeterminate

S



Environment.  Indelerminate

Fauna. Barren of Foraminifera.

Washed lith. Dark brownish-gray iron-stained shale,
PALYNOLOGY

Age, Indeterminate

Environment.  Marginal Marine

Patynomorphs. Indcterminate spore(?) fragments (A)
Lycospora sp. (V) *
?Micrhystridivm spp. (R)

Remarks. Poorly preserved palynomorphs.

Mastly woody-fusinitic organics.

T.A.l. = 3.0+
Interpreted by:
KA:ZE;;e—I_E—i;‘I_nEl:e.v- ———————————————————— Hideyo Haga o
Foraminifera Palynology

MICROPALEQ CONSULTANTS, iINC.MICROPALEO CONSULTANTS, INC.
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March 21, 1995

TO: Gil Mull
State of Alaska, Department of Natural Resources
Division of Geological and Geophysical Surveys
794 University Avenuw, Suite 200
Fairbanks, Alaska Y9704.3645

SUBJECT: Biostratigraphic Report - Eleven (11) outerop samples from the western Arctic Slope
area, Alaska. (D.O. #214873)

[ntroductory Summary

A total of 11 outcrop samples from the Delong Mountain quadrangle of the western Arctic Slope
were processed and analyzed for Foraminifera and palynomorphs.

The rock material was crushed prior to processing for microfossil extraction.

The foraminiferal preparation swas made with standard procedures. This process involved
boiling the material in Quaternary-0 and washing over 20 and 200 mesh sereens. A representative
fauna and washed lithology were then preked into slides for examination.

The palynology preparation was made using hydrochioric and hydrofluoric acid trecatments.
The resultant organic residucs were further concentrated by a heavy liquid separation, sonification and
a sieving/panning technique. Peemanent slide mounts were made for cach sample.

Results

The interpretations for the age, zone and environment of deposition are given for each
discipline. A list of the recovered microfossils s pravided for cach sample. The foraminiferal
analysis also includes the washed tithology description. The palynologicat analysis also includes the
thermal alteration index (T.A.l).

The foraminiferal abundances represent the following quantities: X = very rare (single
specimen), R = rare (2 - 5 specimens), F = few (6 - 25 specimens), C = common (26 - 100) specimens), A =
abundant (101 - 999 specimens) and P = prolific (1000+ specimens).

The reported palynomorph abundances represent the following quantitics: V = very rare (single
specimen), R = rarc (2 - 5 specimens), F = frequent (6 - 15 specimens), C = common (16 - 30 specimens) and
A = abundant (greater than 30 specimens). An asterisk (*) denotes reworked forms. ‘



Micropaleo 321/95 (11) CSM

2/21798

MCl # DGGSH%M PALEONTOLOGIC AGE ENVIRONMENT FORMATION LOCATION | QUADRANGLE LAT LONG
1|04 mu 44 g:rwamn;;dgiras:::asba:: m;;o Valanginian S!::ie‘:ehlerilic to Balhyal Kl ﬁ‘ kﬂ T‘ ji‘_"i "m ka_’_nf imici | GE 485 . 62.?5?
2194 Mu 59 ;mﬁ!ge:-lmglémdm,} ﬁ:‘:{eﬁ:mew Bathyal Ke Upper Pilmegea  |Deleng Min C4 N ) B68.5 1_1_5 __T 53— . 34? _
3[94 Mu 591 Emgmnwh: ?mg;ﬁnfr&miaied} m::lii;]oh?aﬁf\{eg?mic Ke Upper Pilmegea  |Dzlong Min C4 '_HT_ 68 613 .153,3?
494 Mu 59-2 E:::ﬁ;:’f‘lam‘?nmm“m o Valanginian ?:‘f;':;?gfe“’ Bathyal i - Upper Pitmegea  {Delong Min C4 ) B ff'm o faa‘t?
5|94 Mu 64-1 i‘;ﬁﬁ:ﬁ:’lmz’témd*"" t‘;::‘; fn L::g:';i - Kik | ;i;"'g’“e”“p”" Delong Min caw Ef? _E_,f, 162 4?3
6loa Mu 72 i:,’:mi'a”:uﬁﬁ’:;“;’;mmm pndelerminate ik Aiver Delong Min C5 | emses  isaazs
7194 Mu 72-1 i:‘;;“;g’;?apmm”mﬂ:“cﬁ:ﬁ‘g paeterminate Pettio Snate lpowi River |Dalong hin C5 68.505  -164.425
8|94 RR 73-A ;;Tﬁ:’g?*mazfmﬁm (Unditt) ﬂ::;::;:‘:;:lﬂ‘; Kii | [Tngmenipui b |Dclong Min ©1 | 68569 162.455
9|e4 AR 73.C E::;’:‘j{‘::y’f’“l:;a:f:i?mf Hauterivian ﬁfﬁ:ﬂﬁ?ﬁ:ﬁ"‘ Bathyad Kt | |Tgmerkpok Mn Deoag Min C1 | eeseel 162455

10|24 RR73-E ';::ﬁ;’;‘:’f‘l:d‘i.‘f:ﬂ';mf Haulerivian Qurer Heric lo Batbyal K |Fingmerkpuk pia_|Deong e O3 68569 162 455
11|94 AR 73-G g:s"”mg;‘;’aplm"ﬂ‘;;; vian Saromian prdetemminate Kii wo omer®uk | pelong Min C1 68.568]  -162.455

NOTE: Table compliied by G.G Muli 12/97



01 94Mu 44

FORAMINIFERA

Age. Early Crelaceous
Probable Berriasian to Valanginian

Zone. Probable F-13 to F-14
Environment.  Outer Neritic To Bathyal

Fauna. Bathysiphon granulococtia (X)
Gaudryina milleri (X)
Haplophragmoides coronis (X)
Haplophragmoides duoflatis (X)

Washed lith. Dark brownish-gray to black shale.
PALYNOLOGY
Age. Early Cretaceous

Berriasian - Valanginian
Environment.  Marine

Palynomorphs.  Undifferentiated gymnosperm pollen (A)
Classopallis classoides (F)
Densosporites spp. (R} *
Gleicheniidites senonicus (F)
Kraecusclisporites sp. (V) *
Pilosisporites trichopapillosus (R)
Trilobosporites spp. (R)
Gochteodinia villosa (R)
Gonyaulacysta sp. G (F)
Micrhystridium spp. (F)
Otigosphacridium complex (F)
Sirmiodinium grossi (R)

Remarks. TAL=23-25
02) 94Mu 59
FORAMINIFERA
Age. Early Cretaccous

Neocomian (Undiff.)
Zone. F-12 0 F-14
Environment.  Outer Neritic To Bathyat

Fauna. Glomospira subarctica (X)
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Haplophragmoides coronis (R)
Haplophragmoides duoflatis (R)
Haplophragmoides inflatigrandis (X}
Fish debris (F)

Washed lith. Dark gray shalc.
PALYNOLOGY
Age. Indeterminate

Environmoent.  Indecterminate

Patynomorphs.  Gleicheniidites senonicus (V)

Remarks. Mostly (hick, coaly organic fragments.
T.AL =242
03) 94Mu 59-1
FORAMINIFERA
Age. Barly Cretaccous

Probable Valanginian
Zone. Probable F-13
Environment.  Middle to Outer Neritic

Fauna. Anmmodiscus cf. asperus (R)
Bathysiphon scintitlata (R)
Conorboides umiatensis (X)
Dentalina praccommunis (X)
Frondicularia ampulla (X)
Gaudryinella irrcgularis (X)
Cravcellina 1 (X)
Globulina canadensis (X)
Glomospira subarctica (F)
Clomospira arctica (R)
Haplophragmoides coronis (R)
Haplophragmoides duoflatis (R)
Lenticulina muensteri (F)
Lingulina loryi (X}
Nodosaria ¢f. concinna (X)
Ocolina apiculata (R)
Vaginulinopsis grata (R)
Inoceramus prisms (F)
Shell fragments (C)
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Washed lith. Dark brownish-gray shelly shale.

PALYNOLOGY

Age. Early Cretaceous
Necocomian (undifferentiated)

Environment.  Marginal Marme(?)
Palynomorphs.  Oligosphacridium complex (thick-wall) (F)
Remarks. Mosity Lhick, coaly organics.

TAL=24-27

04) 94Mu 59-2

FORAMINIFERA
Age. Early Cretaccous
M'robable Berriasian to Valanginian
Zone. Probable F-13 to F-14

Environment.  Middle Neritic to Bathyat

Fauna, Ammaodiscus cf. asperus (X)
Gaudryina milleri (X)
Glomospira subarctica (R)
Haplophragmoides coronis (F)
Haplophragmoides duoftatis (R)
Inoceramus prisms (R)
Shell fragments (R)

Washed lith. Dark gray shale.
PALYNOLOQGY
Age. Indctermimate

Environment.  Indeterminate
Palynomorphs.  Barren of palynomorphs.
Remarks. Very sparse organics.

T.Al =25?
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05)

06)

94 Mu 64-1
FORAMINIFERA
Age. Early Cretaccous
Neocomian (Undiff.)
Zone. F-12t0 F-14

Environment.  Marine (Undiff.)

Fauna. Bathysiphon scintillata (R)
Haplophragmoides coronis (R}
Haplophragmoides duoflatis (R)

Washed lith. Medium to dark gray shale.
PALYNOLOGY
Age. Indeterminate

Environment. Indcterminate

Palynomorphs.  Barren of palynomorphs

Remarks. Sparsc arganics.
T.Al. =252
94Mu 72
FORAMINIFERA
Age. Indeterminate

Environment.  Indeterminate

Fauna. Barren of Foraminifera.

Washed lith. Dark gray ta black shalc.
PALYNOLOCQCY

Age. Crctaceous

Hauterivian - Campanian
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Environment. Maring

Palynomarphs.  Odoentochitina operculata (F)

Remarks.
assignment.
07) 94Mu 721
FORAMINIFERA
Age.
Zone.

Abundant, mosty amarphous, organics.
TAlL=23

The limited assemblage provides cvidence for only a broad age

Probable Early Cretaceous
Probable Neocomian (Undiff.)

Probable F-12 to F-14

Environment.  Indeterminate

Fauna. Barren of Foraminifera.
Tar (F)
Rounded frosted quartz floating sand grains (F)
Washed lith. Black 0il? stained shale.
PALYNOLOGQY
Age. Crotaccous

Probable Hauterivian - Campanian

Environment. Marine

Patynomorphs.  Undifferentiated gymnosperm pollen (F)

Remarks.

?Cyclonephelium distinctum (V)
Odontochitina operculata (V)
Oligosphaeridium complex (R}

Abundant amorphous and coaly organics.

T.AL =23
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08) 94RR 73-A

FORAMINIFERA
Age. Probable Early Cretaccouns
Prabable Neocomian (Undiff.)
Zone. Probable F-12 1o F-14

Environment,  Manne (Undift.)

Fauna. Ammobaculites crectus (R)
Inoceramus prisms (R)
Rounded frosted quartz floating sand grains (R)

Washed Iith. Dark brownish-gray to black slightly silty shale.
PALYNOLOGY
Age. Early Cretaccous

Berriasian - Valanginian
Environment.  Marginal Marine
Palynomerphs.  Undifierentiated gymnosperm pollen (F)
Nelchinopsis kostromicnsis (R)

?Dingodinium cerviculum (R)

Remarks. T.ALL=28

09) 94RR 73-C

FORAMINIFERA
Age. Early Crctaccous
Valanginian to Hauterivian
Zone. Fa3

Environment.  Middle Neritic to Bathyal

Fauna. Ammaobaculites erectus (F)
Gaudryina cf. milieri (F)
Caudryina tailleuri (R)
Glomospirclla arctica (R)
Haptophragmoides coronis (F)
Haplophragmoides duofiatis (R)
Fish debris (R)
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Rounded frosted quartz floating sand grains (R)

Washed lith. Moedinm ta dark gray shale.
PALYNOLOGY
Age. Indeterminate

Environment.  (ndeterminate
Palynomorphs.  Stereisporites sp. (V)
Remarks. Sparse organics.

T.Al =28-301?

10) 94RR 73-E

FORAMINIFERA
Age. Early Cretaccous
Valanginian to Hauterivian
Zone. F-13

Environment.  Outer Neritie to Bathyal

Fauna. Amnmobaculites fragmentarius (R)
Bathysiphon scintillata (C)
Bathysiphon granulococlia (F)
Haplophragmoides coronis (R)
Haplophragmoides inflatigrandis (R)

Washed lith, Medium to dark gray shale.
PALYNOLOGY
Age. Indeterminate

Environment. Probable Marine
Palynomorphs.  Undifferentiated gymnosperm pollen (R)
Gleicheniidites senonicas (V)

?Gonyaulacysta sp. fragment (V)

Remarks. Sparse arganics.

£3



T.Al =3.0?

11} 94RR 73-G

FORAMINIFERA
Agc. Indcterminate
Environment.  indeterminate

Fauna. Barren of Foraminifera.
Shelt fragments (F)

Washed lith. Dark gray shale.
PALYNOLOGY
Age. Earty Cretaccous

Probable Hauterivian - Barremian
Environment.  Marine

Palynomorphs. Undifferentiated gymnasperm pollen (A)
Densosporites spp. (C) *
Gleicheniidites senonicus (R)
Lycopodiumsporites spp. (R)
Osmundacidites spp. (R)
Clcistosphacridium sp. (V)
Cyclonephetium distinctum (R)
Gardodinium trabeculosum (R)
Odontochitina aperculata (F)
Oligosphaeridium complex (R)
?Prionadinium alaskensc (V)

Remarks. TAL=24
Interpreted by:
Michael B. Mickey Hideyo Haga
Foraminifera Palynology
MICROPALEO CONSULTANTS, (NC. MICROPALEO CONSULTANTS, INC.

MBM:HH:be
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STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS

BIOSTRATIGRAPHY REPORT

109 OUTCROP SAMPLES

WESTERN DELONG MOUNTAINS FIELD PARTY

NORTH SLOPE, ALASKA

Job No. 96-118December 4, 1996
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December 4, 1996

TO: Gil Mull
State of Ataska, Department of Natural Resources
Division of Geological and Geophysical Surveys
794 University Avenue, Suite 200
Fairbanks, Alaska 997(9-3645

SUBJECT: Biostratigraphy Report - Western Delong Mountains Field Party Outcrop Samples
from North Slope, Alaska.

I D RY ARY

A total of 109 outcrop samples from the Western Delong Mountains Field Party was
submitted for biostratigraphic analysis of both Foraminifera and palynomorphs. In general,
recoveries were much better this yecar than in past years. We were able to date 99 of the 109
samples (91%) submitted for analysis. We were able to obtain specific dates on 82 (75%) of this
year's outcrop samples. Only 17 samples (16%) have "possible” ages or ages spread over more than
two stages.

The rock material was crushed prior to processing for microfossil extraction.

The foraminiferal preparation was made with standard procedures. This process
involved boiling the material in Quaternary-O and washing over 20 and 200 mesh screens. A
representative fauna and washed lithology were then picked into slides for examination.

The palynology preparation was made using hydrochloric and hydrofiuoric acid
treatments. The resultant organic residues werc further concentrated by a heavy liquid
separation, sonification and a sieving/panning technique. Permanent slide mounts were made for
each sample.

RESULTS

The interpretations for the age, zone and environment of deposition are given for each
discipline. A list of the recovered microfossils is provided for each sample. The foraminiferal
analysis also includes a washed lithology description.

The palynological analysis also includes the visual estimate of the thermal alteration
index (T.A.L). The relationship of organic alteration parameters to hydrocarbon generation is
shown in Figure 1.

The T.A.L estimations are usually tentative when examining surface sample material.
Past studies (Haga, H., unpublishcd report) have shown that weathered samples taken near the
ground surface can contain significantly different organic constituent percentages when compared to
unweathered samples taken from the same stratigraphic unit. The weathering can also alter
palynomorph coloration through chemical processes. Often the chemical alteration will darken
sporomorph walls.

Having stated the above caveats, it appears that most of the T.A.l. values seen in these

£é
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Mt s (OGS SAWLE |y ocamon FORMATION PALEONTOLOGIC AGE ENVIRONMENT QUADRANGLE  |LAT LONG
APTIAN-ALBIAN STRATA h
TOROK FORMATION, MY, KELLY GAAYWACKE, LOWER BROOKIAN |
69 | 96MuS [NWolPokoMin  |Kioss P i Nesaasmian Undil. ndeterinale Delong Min D1 66.883 _m:sz, 12
| s oo e s o) e I
2 56 Ha 6 g;mi;?;mh:;?a:ﬁgn ﬂ:’;’r‘: fndit.} Delong Min D2 68.877 _iz) 9_?6
3 9% Ha9 |W.of SupdseC. |Kio igm;i’ap’rﬁ:“ﬁ:; Atoian paaieminale Oelong Min 02 68 853|  -162.953
4 9 Ha 14 |W. ol Sumprise C. Kio 2?;?::;;:3;3” 23:-::3;;:? ‘;:: e:piian Palynology- ;:;snsinzle Bathyal-Turbid (Slcfiej ___:_—H Detong Mtngz— '.sjs_%; . E_E;f?
5 | 9%Hal8 |W.ofSupdseC.  |Kio g‘;’;’“ﬂ;{:::acif’gz:‘oﬁns oA ated Possible Batiyal Turbid (Slope) Delong Min D2 88.854)  -162.888
6 9 Ha21 |EagleCk Kio E;ﬂgf&?mz ‘Snﬁi’#:‘enu o :gz:’“ Bathyal-Turbid {Stope) Detong Mtn C2 66.798 -163.087
23 | ©06HaB6 |Spike Creek ot mﬁ'ﬂmﬁ& Abian m’“’""m Misheguk Min C5 68.62 B _.'1;:;_: ;;.;
70 | semurs |5 020k Driwood gme;i:'::&mg:n_ Asoian idateaninate Misheguk Mie D4 68.837|  -161.271
7| sshaze |3 ek Difweod g mmaémmm; i indeterminate Misheguk Mtn D4 66.84]  -161.255
10t | 96 TM 25 :mt:?niwm im";“;fp'rﬁimm; Abian L“:fn:“‘i"a'e Misheguk Min D4 £6.838 -161.263
89 | 96Mu38 |Lower ligluuk Ck  |Kto ;mﬁ;ﬁmmﬁe :“;’if;“;::;ear arine Misheguk Mtn C5 68.735  -164.822
50 | 96 Mu 381 |Lower lighiuk Ck  [Kto imaﬁflngéﬁgf :L‘:e;m::;e o marine Misheguk Mtn C5 68.735|  -161.822
91 | 96 Mu42 |Lower liguwuk Ck  |Kto ggyamn;"gflif&amfée L"’:“"‘e‘;’;’::ieo[ aine Detong Min G4 69.64 -164.04
96 | 96Mub4 |Upper Pimegaz  |Klo :ﬁfﬁﬁzﬁ%mw Aptian M”:’ﬂ"r: (Unditl.} Defong Min €2 68.681 -163.54
97 | 95 TM 208 £ Pty Cretacams Undierertitod Indetorminata Delong Min D2 68.784|  -163.117

NOTE: Table compiled by C.GMulf 12/97
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Probable Neritic {Undifl.)

Foraminilera- Probable Aptian !
. De Min D2 | . - .
98 96 TM 21B Paly ¥- Cretaceous Unditferentiated h&;?;abie Sheli) fong Min 68.786 163,128
Foraminitera- Indeterminale indeterminate
. . - QOelong Min D2 . .
99 9 TM 25C Palynotegy- Possibla Cretaceaus Undiferentiated  |Marine | 68.786 163 128
Foraminifera- indetermminate Indeleminala
Delong Min D2 -
100 | 96 TM 224 Palynology- Cretaceous Undiflerentiated Marine cleng Min 88.757 163.102
Foraminifera indeteminale Indeterminaie
Delong Min C2 . - 874
102 96 TM 284 | SW of gloo Min, Palynology- indeterminaie No evidence of marine g 68.739 162.87
Foraminilera- indeterminale Indeterminale
288 |sw . Delong Min £2 737 - 78
103 96 TM of {gloo Mtn, Palynology- kidelesminate Mo evidence of manne "8 68.73 1628
- . Cular Nertic to Upper Bathyal- Tusbid
Foraminilera- Vatanginian
" Del Min C5
104 o6 T 40A Palynology- Indelesninate {Ouler Shell 1o Upper Skope} elong Min 68 646 164 616
R — . |Indelerminzate . o . |
Foraminilera- Probable Oxlordian lo Valanginian Marine (Undill ) 0 ; i
glong Min C5 S164
105 o6 TM 41A Palynology- Oxfordian Manne _ __ong n i 68 639! 164 6
Y Foraminitera- Prob. Vatanginian lo Haulesivian indelerminale . |
106 9% TM Palynclogy- Indeterminate Manne B ] Def\ng Min C5 i 68.632 164 589
- Middle 10 Outer Nesitic-Turbid v
8 86 Ha 33 |Pitmegea tributary |KJk Foraminifera- Vaianginian {Middie 16 Outer Sheif} Delong Min C4 68.506 -163.835
Palynology- Vatanginian Mavine
. . Possible Mid ta Ouler Neritic-Turbid I T
- i i
9 06 Ha 36 |Piimegea tributary |KJ Foraminiéra- Possible Valanginian -{Possible Middle lo Outer Shel} Delong Min C4 68.611  -163.847
Falynclogy- Indeterminate . i
indeterminale _ l I D
. Fovarminilera- Indelerminate Dislal {Starved Basin) |
Dalong Min C4 . .
18 | 96Ha37 |Phmegea irbutary KK Palynology- Indeteminate No evidence of marine i | 65.608 163.857
Foraminitera- Possible Valanainian Possible Mid jo Outer Nertic-Turbid
19 96 Ha 38 Pimegea Inbulary Kk Palynoloay- Indeterminate ng -{Possible Middle 1o Qurter Shel) Delong Min C4 68.617 -163.849
Y e e indelerminale o
Foraminifera- indeterminale Indeterminate
Dedong Min C5 , -184.521
20 | 96 Hadb Palynclogy- Possible Hauterivian Marive fg M 66.697) 18
Foraminitera- Indeterminale Indelerminaie
. Detong Min C5 . R .
2 96 Ha 47 Palynology- Probable Aplian-Atian Mavine o 68.702 164.496
Foraminifera- indeterminale Indetesminate
. . . Delong Mtn CH . . .
22 96 Ha 60 Pelynology- Probabie Aplian-Albian Marine g Min 68.607 162.8
Foraminilera- Indeterminate Indeterminate .
ok bable Eart Und Misheguk #in C5 . - .
24 96 Ha 67 Paty ¥ Pr. @ Cre - Marine? egl 68.627 161.778
Foraminifera- indeterminate Indeterminate
. ” Delong Min C2 i . LART
25 06 Ha 75 |E. o Merk Kbl Palynology- Crefaceous Undifferentiated Marine [+] 68.555 162.80

MNOTE: Table compiled by C.G.Mull 12/97
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26 | 96Ha92 |Kukpownk River  |KbUTro g;?ﬂ“dgi*c’:::‘g“xa& sitfeconiatod m;‘mi"j‘_‘a ] JOsiong b €2 | | eeses 163268
38 | 96 MAW 224 i”e'zsufmmf':gbn Kingsk Shate i:?mmir&Pmﬁm:n Abian m:’rzmi“"'ej:; Detong Min D2 i ) aago:rﬁ M:;{afi
37 | 96 Maw 2154 |SUPTSe TR0k yGingak Shate E:::;";;‘;’_a‘l;:::mﬁ? B ingererminate B I e T s
36 | 96 MAW 21A ﬁgﬁg‘:ﬁbn Kingak Shale ';:J‘:r’::::’:;f*l:dﬁfsfmgw’dh“ to Valanginian iﬁﬁ&“ﬁéﬁf :ﬁ%::::ﬂ ;n:;m < Delong Mtn D2 68.907 -182.834

o No evidence of marine ~ ]
35 |96 MAW 20.54 mﬁf‘::;m Kingak Shale ;‘;;m;ﬂ;ndx&q::mmm ol?) mﬂz““‘“&'e Delong bin 0z g | 68907 -162.804
o | oommmann (SO opuonae  [[oamotes Ot o Gaair o ouaSreh  fooemnce | emoorl  rczeos
33 | o6 Maw 194 [SUPre LIRSk yinen shake :‘;‘;:‘;T;‘%‘;ﬁ?;“‘a‘e pJeserminate ) ) ] Deiongy Min 02 _ _“ gago? . g z%?a
32 | o6 MAW 18a [SuPfee Biesk oo Shale il iﬁ,ﬁﬁé‘?ﬂlﬁfﬁﬂﬁ"&“ﬁﬁ“w Dedong Min 02 68.907|  -152.834

4 anne — e e v — —te— e e e s - [,

31 | 96 MAw 17a |SUPI0 IOk ingax Shate oo o indeierminate ) DelongMnD2 | g8.%07  -162.834
30 | 96 MAW 16A f‘”e'g“:fa:‘::;bn Kingak Shale img?om Oxtordian Egc::gt:;‘: ﬁe:‘;:ﬁscnl:ne::lgy:p;m Delong Mtn 02 68.907|  -162.834
28 | 95 MAW 14 mr;g’::;m Kingak Shale ;:ﬂﬁ?oﬁme Oxlosdian E::E;E: Eﬂﬁe”éﬁﬁ '.2 85?32271 Detang Min D2 68.907 162 834
27 | somAw 1z | oo |k Formaton | ndoarmine ndtorminate DelngMnD2 | 66.007) 162 634
61 | 96 M1 2 :e"gz:"(‘preg:'pld) &“’f‘o‘;";“" Emg?vmﬂﬁm 'a:;’::mi“a'e Beiong wnct | ss.ss?-m '- -—'1;2;1-63
60 | 96 Mi122 :’;fg:mmpl a mﬁ"k :m’;iimvg:lg:;rme m{:”“mam Delong Min C1 68,567 -162.463
59 | o6 Mi1 21 :L"gg:’:‘p”k Min. } msmmk ;ml’:;?vmwfe E:‘::mi”a‘e Delong Min 68.567]  -162.463
s8 | 96 M1 20 :;’lgs:"f“m';:‘“pl " mm““ E?mwb:::?;gnme indeieaninate Defong Min C1 68.567|  -162.463

NOTE: Table compiled by C.G.Mult 12/97
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| 57 | Mt e fesonped) [Saisone.__|Panlony vaangnan e iDcnoMmct | eeser  -i62400
56 | o6 MM 18 L esampiod) Sandstons_|Patyolgy. Valanginan vame . [oekrgMinGi | esser 162463
o | o [ e anov, v e AR N
53 | 96 Mi-t 15 :ﬁﬂ:mmh ;:{?d";f;:’;”k g:;::’;‘;;?%:g‘:gﬁnmmmh" {Undilt.} ::;':ee (Undis.) Dalong Min G 68.567| 162463
TN o i et s g | ] o
o | seuire Tosmeod s [Toonetod [T, Pt ek 0nat) a0} Josoqunct | snser]  saae
o | oo o [Tometem it Tomreng | Fmie, bt e o) e ) s | o] e
47 | 96 Mi1e ::‘mg:::"{‘rs';::;‘e 9 rgmerkouk :m::;?b;";:'gm‘:a‘e (Adeteminate Octong Min C1 66.567  -162.463
46 | 96 M1 8 :e"gm';;?ed} Tingmerkpuk E:::;’:’gef;,z‘g:g;“ai‘m paceminale Delong Min €1 68.567|  -162.463
45 % Mi-1 7 :;Lgﬁ?n{(resampiedpua mpie ) Kingak Shate gzmr%:g:;bngnwanginm Ea?%n::;eﬁiﬂz I:’ (C)’L:‘: :eh::fTTum Delong Min C1 68.567 -162.463
44 | o6 MiB :ie'g;’m%) Kingak Shale g::ﬁg;?avgmf&:‘“ ;:::‘;’mi"a'e Delong Min C§ o 68.567 —-;62.453
I A | oo

43 | 96 Mi15 ::3;‘:“(";‘;‘;:“; 4 |Kingak Shaie ;:ﬁmi%ﬁmﬁam insetominate Selong Min G1 susorl 162409
42 | 96 M4 :;"gﬁ'?i”:m:“;ed) Kingak Shale i:mr:’::"l::ggf;‘;ﬂe zéz::;;‘:; 1:2 m gfiﬂlfi'“m Delong Mtn C1 68,567\_‘_-162.463
a1 | 96 M3 ;“gm‘:a:;m Kingak Shale i‘iﬂ.’iﬁ:ﬁﬁmw E%:d:::oogﬁre?giﬁmmid Delong Mia C1 68.567|  -162.463
40 | 9B M2 mg‘ne“{“’”" M’"I' y |Kingak Shale :m‘;’avmﬂgﬁn f{;gn;;e;g:‘; o ‘dx: gﬁ';’?"“"”d Delong Min C1 88.567|  -162.463
30 | o6 way |TROTOROU M oy i [Formintor: Probable Vaaginian (0050 St o pparSope [pobrmtinct | Goser  1ez.es

ndetermingate
NOTE: Table campiied by C.G.Mull 7297
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Foraminitera: Vainginian Middie 1o Ouler Neritic |
62 84 Mu 65 1A |Thetis Creek section [Kingak Shale . -(Middle 10 Outer Sheif) Delong Min €527 86.B51 164 751
Patynology- (ndeterminale Indalerminale
ingax Sh, limestone  |Fosaminitera- Valanginian Middle o Quter Nedlic N I
. . N - A Mi Detong Min C577 -
62 94 Mu 651 |Thetis Creek section wna Inerval Palynoiogy- Indetarminate |$$§fn:i?-.§;ﬂer Shelt) ofig 68.651 164.751
. S —_—
. . Middie lo Outer Mentic
. . |Kingak Snh, timasione  |Focaminiler- Vaianginian )
I " " - Oelong Min C527 .
64 94 My 852 |Thetis Creek sedclion ina e Palynology- e Valanginian N&l:f;:&e 1o Ouer Sheif) ! ng 68.851 164.751
. . |Kingak $h, imestons | Foraminilera- Probable Valanginian Probabie Nedtic (Probabie Shefl} a9
65 84 Mu 853 | Thelis Creek section coquina inferval Palynology- indeterminate Indeterminale Delong Min G577 68.651 -164.751
Kingak Bb, limasions  |Foraminiler- Valanginian Middie o Outer Nedlic-Turbid |
i ’ . i . -{Mi Delong Min C5?°?
66 94 Mu §5-4 |Thelis Creek section wina inerval Palynology- Valanginian hﬂi&fﬂi&e te Quier Shell) ong Min 88.851 164 751
N N Possible Middle 1o Outer Neritic-Turbid N
; . i i F - Probable Valan . ;
67 | 94 Mu 655 |Thetis Creek section | 6ok Sh. imesione | Foraminifera- Probable Valanginian {Possible Middie (o Outer Sheft) Delong Mtn C577 : 68 651 -164 751
coquina inierval Palyaclogy- Indelerminate (ndeterminale ;
. o o |Middie 10 Ouler Nertic I N
Upper Ipewik River  [Kingax Sn, limesiona | Foraminifer- Valanginian ) I t
73 95 My 28 section i interval Palynalogy- Valanginian -(M::Inzle 16 Qutaer Sheffy Delong Min 66.554 -163.696|
Upper lpewik River  |Kingak Sh, imesiona  |Foraménifera- Indeterminate Indeterminale - o
I &1l -
74 96 Mu 26-1 section coquina tnierval Palynology- Indeterminate indelerminale Delong Min 68.554 163.696
. Probable Middie to Outer Neridic-Turbid
Upper lpewik River  |Kingak Sh, imestona | Foraminitera- Probable Valanginian . Delong Min
75 96 My 28-2 tion uing interval Palynology- Indelerminate {:(mnl::c;dle lo Cuter Shel) g 68.554 -163.696;
o - . Inner to Middle Nerific T T -
Upper ipewik River  |Kingak Sh, imesione  |Foraminifera- Valanginian .
7 . i - Delong Min .
1 96 Mu 28-3 tion Gina il Patynology- indeterminate ]E]i;lzleel" :irh::fl:le Shelf) ng 66.554 163 696
. - " tnner to Middle Neritic T T
Upper lpewik River  |Kingak Sh, limesicne | Foraminifera- Valangiaian -
7 . tpe e N - Delong Mtn -
7 96 Mu 26-4 sechion cofuina renal Palynology- indelerminare I:'ul:i\:::r:'r:::\;?]e Sheff) 9 68.554 163.898
o _ - - Middle to Ouler Nestic-Turbid o
Upper fpewik River  |Kingak Sh, imesiona  |Foraminifera- Valanginian )
- - Dl LLH .
78 96 Mu 28-5 tion vina inervad Palynology- Indeleminaie Is]h;g:iremliﬁa?:!ef Sheif) elong Min 68.554 163.596
. _ N » Middie to Outer Neritic-Turbid ) TP T T
Upper ipewik Rivee  |Kingak Sh, limestona | Foraminifera- Valanginian N
T : . - Del Mt .
s 56 Mu 28-8 seclion coquina interval Palynoiogy- Neocomian Undifferentialed Aa:‘:;d;e to Outer Shefl °ne 68.554 163.696
N . . Probable Middle lo Owler Neritic-Turbid
Upper ipewik River  |Kingak Sh, limesione | Foraminilera- Probable Valanginian N Del Mt
8o 296 Mu 28-7 section wina Intarval Palynology- N tan Unditferentiated i:;::bb Midgle to Ouler Shet) elong Min 68.554 -163 698
. . Middle o Quler Nerilic
Pitmegea tribulary  |Kingak Sh, limestona  |Foraminifesa- Valanginian .
1 o8 . . - Delong Min C4 . - .
4] Ha 36-37 1 | ion dna b | Paty - Probable V: i (Mnid;ie to Quter Shelf) ng 68.611 163.847
. . N Middie to Cuter Neritic-Turbid
Pitmegea tribulary | Kingak 8h, kmestone  |Foraminidera- Vatanginian
- Min C4 . - .
11 | %6 Ha 3_6»37 2 I ; e | | Palynology- Indelemminate {Middie |_o Outer Shell} Celong 68.611 163.847
0¥ indeterminate
Pitmegea tributary  |Kingak Sh, Bmestone  |Foramindera- Indeterminate Indeterminate
12 | 96 Ha 36-37 3 measured ton na inta Indetermminate Datong Min C4 68.611 -163.847

Palynology- indeigm'ninalg

Y
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Pitmegea tributary  [Kingak Sh, limestone  |Foraminifera- Possible Valanginian Marine {Undifl.} Delong Min C4 i
13 | 96 Ha 36-37 4 measwed section coquing interval Palynology- Indeleminate Indeterminale ~ ? R 68.611 163.847
- . . . - Probabie Middle 1o Ouler Neritic-Turbid
Fumegea tributary  |Kingak Sh. imesiane | Foraminilesa- Probable Valanginian i . elong Min C4 X
14 | 98 Ha 36-37 & measused section vina intsrval Palynology- Neccomian Undilterentiated hf'mabte Middle to Outer Shelf) Detong Min 68.611 163 847
. .. . Midgdle 10 Quier Nenic T i o
Pimegea tributary  |Kingak Sh. #mestone  |Foraminitera- Valanginian .
. . -{ Midd Oed Min C4 . - 847
15 | 96 Ha 36-37 6 measured section coquina intérval Palyaology- Indelerminate IIM' le I,D Outer Shefl) on9 66.611 163
ndelerminale R e .
. L Probable Middle to Quler Nesitic- Turbid
Pilmegea tributary  |Kingak Sh, ¥mesiona  |Foraminifera~ Valanginian .
X . P Deiong Mip C4 81 -163.847
186 | 96 Ha 38-37 7 measured section coquina imerval Palynology- Indelerminale ;{ robablfa Middia 1o Quier Shell) ¢ 68.611 63
ndaterminate ; . I
, - . Middle fo Ouer Neritic |
Pamegea tributary | XMingak Sh, §mesione | Foraminifera- Valanginian ) long Mi
. na &1 - 847
$7 | 96 Ha 26-37 8 measwed ion winz inferval Palynology- V inian S;‘I;d{iielowerSheli) Delong 68 611 163.8
Fomminiors. Vamanian |Misde 10 Outer Neqc-Torbid o
71 96 Mu 27  |Upper lpewik River  |Kingak Shaje 9 -{Middle to Ouler Shell} Delong Min C3 68 558) -163 711
Palynology- indelerminate . : |
. .. |indelerminate ' _
Focaminitera- Valanginian Middle to Outer Nerine-Turbid
. . . (M 1 I
72 96 Mu 27-1  |Upper Ipewik River Kingak Shale Patynology- Indeterminate i\E&u‘hdﬁll@_lt—.‘ Quter Shell) Deleng Min C3 68.558 163.71
onmaring? . S R
o Foraminitera- Probable Neocomian (Undifl.) indeterminals
[ ] 94 Mu 72-1  |tpewik River Pobble Shale Palynology- Hawerivian- Al Maring Delong Min C5 £8.545| 154.425
. . Foraminifera- indelerminate Indetemminate
@ : i Del Min C4 634 -163.861
81 96 Mu 30 Pimegea tributary |KJk Palynology- Possibie A AL Marine ] ong ??__._ e
. ; Foraminilera- ndelerminale Indeterminate
. . ‘ Delong Min C4 634 . 86
az 56 Mu 30-1 |Piimegea tribulary |[Kdk Pal v- Possible Aptian-Albian Maiine ] 68.63 _163 i
- Foraminilera- Indelemsminate {ndeterminaie
. . . Datonig Min C4 . -163.
83 96 Mu 30-2 |Piimegea Irbutary |KJk Falynology- Probable Aptiaa-Albian Ma ] €8.634 63.861
- . Middle e Cuter Neritic-Turbid
84 | 96 Mu 30-3 |Pimegea iibutary |KJk Foraminifera- Vatanginian -{(Middle 1a Outer Shell) Detong Min C4 68.634 -163.861
Palynclogy- Indeterminale i
Indeterminate
. Foraminitera- Indeterminate Indeterminate
. . . Oal Min C5 . -164.7
85 96 Mu 33  |Thetis Creek otk pal . Cretaceous Undillerentiated Masina ong 68.667 164.768
i Faraminitera- Indeterminate indeterminale
. . De Min C5 . 164,
86 | 96 Mu 33-1 |Thelis Creek Kok Palynology- Indeterminate No evidence of marin long 68.667 64.768
. " Quter Neritic to Upper Bathyal- Turbid
. Foraminitera- Oxfordian lo Valanginlan
S . - Delong Min C5 867 -164.78
87 96 Mu 33-2 |Thetis Creek Kk Palynology- Kimmeridgian-Tkhonian{?) (Otftaf Shelf to Upper Siope) [ 68.66 & 8
MOTE: m
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Foraminiera- Oxterdian to Valanginian

Probahie Middle 1o Quier Neritic-Turbid
{Pcobabie Middle to Cuier Shell)

Deteng Min C5

68 672
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i
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. . Foraminifera- Barremian o Aplian .
92 96 Mu 43 |Pitmegea tébutary |Xto P logy- Probabe Cret Undif, iﬂ;? to Quier Shelf) Dedong Min C4 68.667 -164.055
g . Foraminilera- Probabie Barremian to Aptian Marine (Ukndid.} o
93 86 Mu 46-2 |Tingmeripuk River KMk Palynalogy- Probal mian Undid. Mafine Delong Min C1 _ 68.562 -162 376
. Foraminifera- Indetemminate Indglerminale
94 06 Mu 483 |Tingmerkpuk River 1K1 Patynology- Valanginian Marine Cetong Min CY 60,562 =162 376
L . . Probable MNerdic ((Jnditf )

95 96 Mu 52 |Horseshoe Bend  [Ku Foraminifera- Probable Oxlardian o Valanginian | o b ovie sher Delong Mtn C4 68613  -i64.178]

Patynology- Oxlordian .

Matne . ]

Foraminifera- idelerminate Indeierminate o ) o N
107 96 TM 468 | Thetls Creek Kmk Palynology- Possible Early Crelaceous Uindiff. Marine Defong Min C5 68.638 B 164 '?39

Foramiritera- Probable Aptian Marine {Undifl.)
108 96 T™M 48C | Thetis Crack Ik Palynology- Possible Eary Crela s Undifl. Madne Delong Mtn C5 £8.645 164,745

. Foraminifera- indeterminate Indeterminale
| _

109 | 95 TM 40A | Theris Creek K Palynology- Probable Cretaceous Undil. Marine Delang Mt G5 68.65 184 751
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samples are within the mature range for hydrocarbon generation.
A listing of integrated ages is presented below for the reader's convenience in Table 1.

The foraminiferal abundances represent the following quantities: V = very rare (single
specimen), R = rare (2 - 5 specimens), F = frequent (6 - 25 specimens), C = common (26 - 100)
specimens), A = abundant (101 - 999 specimens) and P = prolific (1000+ specimens).

The reported palynomorph abundances represent the following quantities: V = very rare
(single specimen), R = rare (2 - 5 specimens), F = frequent (6 - 15 specimens), C = common (16 - 30
specimens) and A = abundant (greater than 30 specimens). An asterisk (*) denotes reworked forms.

01 96HA 4
FORAMINIFERA
Age. Early Cretaceous
Barremian to Aptian
Zone. F-11 to F-12

Environment. Marine (Undiff.)
Fauna. Bathysiphon scintillata (R)

Washed Lithology.  Dark gray silty slightly micaceous shale.

PALYNOLOGY

Age. Early Cretaccous
Probable Aptian - Albian

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A}
Densosporites spp. (F) *
Osmundacidites spp. (F)
Polycingulatisporites reduncus (V)
Taeniaesporites spp. (R) *
Gardodinium cf. G. trabeculosum (V)
Odontochitina operculata (F)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (V) *
Veryhachium sp. (V)

T.A.L 2.6
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02) 96HA 6

FORAMINIFERA
Age. Early Crctaceous
Barremian to Aptian
Zone, F-11 to F-12

Environment. Marine (Undiff.)
Fauna. Bathysiphon scintillata (R)

Washed Lithology.  Dark gray slightly micaceous shaie.

PALYNOLOGY

Age. Early Cretaceous
Probable Aptian - Albian

Environment. Marine

Palynomarphs. Undifferentiated bisaccates (A)
Densosporites spp. (R) *
Lycopodiumsporites sp. (V)
Gardodinium deflandrei (R)
Imbatodinium jaegeri (R)
?Muderongia tetracantha (V)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall} (R) *
Palaeoperidinium cretaceum (V)

TA.L 25
03) 96HA 9
FORAMINIFERA
Age. Indeterminate

Environment. Indcterminate

Fauna. Barren of Foraminifera.
Pyrite (R)

Washed Lithology.  Dark gray slightly silty slightly micaceous shale.
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Discussion. Possibte Barremian to Aptian based on washed lithology

only.
PALYNOLOGY
Age. Early Cretaceous

Probable Aptian - Albian
Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites sp. (V)
Densosporites spp. (F) *
Gleicheniidites senonicus (R)
Osmundacidites spp. (R)
Vitreisporites pallidus (V)
Muderongia sp. 5 (V)
Odontochitina operculata (V)
Oligosphaeridium complex (R)
Palncoperidinium cretaceum (R)

TA.L 25
04) 96HA 14
FORAMINIFERA

Age. Early Crctaceous
Barremian to Aptian

Zone. F-11 to F-12

Environment. Possible Bathyal - Turbid
{Slope)

Fauna. Ammobaculites fragmentarius (R)

arenaceous spp. (large, coarse) (F)
Bathysiphon granulocoelia (F)

Washed Lithology.  Dark gray slightly micaceous shale.

PALYNOLOGY

Age. Cretaceous
Undifferentiated
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Environment. Marinc

Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (R) *
Osmundacidites spp. (F)
Ofigosphaeridium complex (R)

TA.L 2.6
05) 96HA 18
FORAMINIFERA
Age. Early Cretaccous
Barremian to Aptian
Zone, F-1t to F-12
Environment. Possible Bathyal - Turbid
(Slope)
Fauna. Bathysiphon scintillata (F)
Shell fragments? (C)
Washed Lithology.  Dark gray slightly micaceous shelly? shale.
PALYNOLOGY
Age. Cretaceous
Undifferentiated

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Taeniaesporites sp. (V) *
Odontochitina operculata (R)
Oligosphaeridium complex (R)

TA.L 2.6
06) 96HA 21
FORAMINIFERA
Age. Early Cretaceous
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Barremian to Aptian

Zone. F-11 to F-12

Environment. Possible Bathyal - Turbid
(Slope)

Fauna. arenaccous spp. (large, coarse)} (R)

Washed Lithology.  Dark gray slightly silty slightly micaceous shale.

PALYNOLOGY

Age. Cretaceous
Undifferentiated

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (R} *
Cyclonephelium distinctum (V)
Odontochitina operculata (R)
Oligosphaeridium complex (R)

T.A.l 2.6

07) 96HA 22

FORAMINIFERA
Age. [ndeterminate
Environment. Indeterminate
auna. Barren of Foraminifera.

Washed Lithology.  Dark gray slightly micaceous silty shale.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Early Cretaceous

Probabte Aptian - Albian

Environment. Marine
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Palynomorphs. Undifferentiated bisaccates (C)
Classopollis classoides (V)
Muderongia sp. 5 (V)
Oligosphaeridium complex (F)
Oligosphaeridium complex (thick-wall) (R) *
?Palacoperidinium cretaceum (V)

T.A.L 2.5
08) 96HA 33
FORAMINIFERA
Age. Early Cretaceous

Valanginian
Zone. F-13

Environment. Middle to Outer Neritic - Turbid
(Middle to Outer Shelf)

Fauna. Ammobaculites reophacoides (V)
Bathysiphon scintillata (R)
Fish debris (R)
Gaudryina milleri (V)
Glomospira subarctica (R)
Glomospirelln arctica (F)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (R)
Shelt fragments? (C)

Washed Lithology.  Light and dark gray shelly? shale.
PALYNOLOGY
Age. Early Cretaceous

Valanginian
Environment. Marine

Palynomorphs. ?Gonyaulacysta sp. G (F)
Nelchinopsis kostromiensis (R)
Oligosphaeridium complex (thick-wall) (F)
Sentusidinium rioultii (A)

T.A.L 28 -3.0
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09) 96HA 36

EORAMINIFERA
Age. Early Cretaceous
Possible Valanginian
Zone. Possible F-13

Environment. Possible Middle to Outer Neritic - Turbid
(Possible Middle to Outer Shelf)

Fauna. Haplophragmoides goodenoughensis (V)
Pyrite (R)
Rounded frosted quartz floaters (C)

Washed Lithology.  Dark gray sandy shale.

PALYNOLOGY
Age. Indeterminate
Environment,  Indeterminate
Palynomorphs. Barren of palynomorphs.
T.Al 2.8?
Remarks. Sparse organic recovery. Thick coaly fragments.

10) 96HA 36-37 1

FORAMINIFERA
Age. Early Cretaceous
Valanginian
Zone. F-13

Environment. Middle to Quier Neritic
(Middle to Quter Shelf)

Fauna. Astacolus incrassatus (V)
Astacolus sp. (R)
Bathysiphon scintillata (F)
Citharina acuminata (V)
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Dentalina sp. (R)
Gaudryinella irregularis (R)
Globulina canadensis (F)
Clomospirefla arctica (R)
Inoceramus prisms (F)
Lenticulina muensteri (F)
Lenticulina topagorukensis (R)
Lingulina loryi (R)
Lingulina rediviva (V)
Nodosaria sp. (R}

Oolina apiculata (F)
Saracenaria projectura (R)
Shell fragments (A)

Tristix alcima (V)

Washed Lithology.  Dark gray shelly shale.

PALYNOLOGY

Age. Early Cretaccous
Probable Valanginian

Environment,  Marine

Palynomorphs. Conynulacysta sp. G (V)
Oligosphaeridium complex (thick-wall) (C)
Sentusidinium rioultii (R)

T.A.L 3.0+
11) 96HA 36-37 2
FORAMINTFERA
Age. Early Cretaceous
Valanginian
Zone. F-13

Environment. Middic to Outer Neritic - Turbid
(Middte to Outer Shelf)

Fauna. Ammobaculites erectus (F)
Ammobaculites reophacoides (R)
Ammodiscus asperus (R)
arenaceous spp. (large, coarse) (F)
Bathysiphon granulococlia (F)
Bathysiphon scintillata (F)
Gaudryina milleri (F)

gl



Haplophragmoides coronis (F)
Haplophragmoides duoflatis (R)
Roundcd frosted quartz floaters (F)

Washed Lithology.  Dark gray sandy shale.
PALYNOLOGY
Age. Indeterminate

Environment. Indeterminate

Palynomorphs. Barren of palynomorphs.
T.A.L ?
Remarks. Sparse organic recovery. Mostly thick coaly fragments.

12) 96H A 36-37 3

FORAMINTFERA
Age. [ndeterminate
Environment. Indeterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray to black shale.

PALYNOLOGY
Age. Indeterminate

Environment. [ndcterminate

Palynomorphs. Barren of palynomorphs.
TA.L ?
Remarks. Extremely sparse organics. Essentially barren of organics.
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13)

14)

96HA 36-37 4

FORAMINIFERA

Age.

Zone.

Environment.

Fauna.

Washed Lithology.

PALYNOLOGY

Age.

Environment.

Palynomorphs.
T.A.L

Remarks.

96HA 36-37 5

FORAMINIFERA

Age.

Zone,

Environment,

Fauna.

Washed Litholopy.

Early Cretaceous
Possible Valanginian

Possible F-13

Marine (Undiff.)

Bathysiphon granulocoelia (V)

Dark gray to black shale.

[ndeterminate

Indeterminate

Barren of palynomorphs.
2.8?

Sparsc organics. Mainly thick coaly fragments.

Early Crctaceous
Probable Valanginian

Probable F-13

Probable Middle to Outer Neritic - Turbid

(Probable Middle to Outer Shelf)

Glomaospirella arctica (V)

Inoceramus prisms (F)
Shell fragments (A)

Dark gray shelly shale.
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PALYNOLOGY

Age, Neocomian
Undifferentiated

Environment. Marine

Palynomorphs. Cyclonephelium distinctum (R)
Oligosphaeridium complex (thick-wall) (F)

T.ALL 1.0

Remarks. Relatively sparse organic recovery.

15) 96HA 36-37 6

FORAMINIFERA
Age. Early Cretaceous
Valanginian
Zone. F-13

Environment. Middle to Outer Neritic
(Middle to Outer Shelf)

Fauna. Astacolits sp. (R)
Bathysiphon scintillata (F)
Epistomina cf. caracolln (V)
Gaudryinella irregularis (V)
Globulina canadensis (R)
Glomospirella arctica (R)
Haplophragmoides coronis (F)
Lenticulina muensteri (F)
Marginulinopsis phragmites (V)
Oolina apiculata (R)
Saracenaria projectura (R)
Shell fragments (A)
Trochammina kosyrevae (V)

Washed Lithology.  Dark gray shelly shale.

PALYNOLOGY
Age. Indeterminate

Environment. Indcterminate

Palynomorphs. Barren of palynomorphs.
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T.A.L 3.0?

Remarks. Very sparse organics. Few thick coaly fragments.

16) 96HA 36-37 7

FORAMINIFERA
Age. Early Cretaceous
Valanginian
Zone, F-13

Environment. TProbable Middle to Outer Neritic - Turbid
(Probable Middle to Outer Shelf)

Fauna. Gaudryina lailleuri (R)
Gaudryinella irregularis (V)
Glomospira subarctica (C)
Glomospirella arctica (R)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (R)
Tar (R)

Washed Lithology. Dark gray shale.

PALYNOLOGY

Age. Indcterminate

Environment. Indeterminate

Palynomorphs. Barren of palynomorphs.
TAL ?
Remarks. Very sparse organics. Few thick coaly fragments.

17) 96HA 36-37 8

FORAMINIFERA

Age. Early Cretaceous
Valanginian

Zone, F-13



Environment. Middle to QOuter Neritic
(Middle to Outer Shelf)

Fauna. Gaudryinclla irregularis (V)
Glomospira subarctica (R)
Haplophragmoides coronis (R)
[noceramus prisms (F)
Lenticulina muensteri (R)
Lingulina rediviva (V)
Oolina apiculata (R)
Shell fragments (P)

Washed Lithology.  Dark gray shell hash or shelly shale.
PALYNOLOGY
Age. Early Cretaccous

Valanginian

Environment. Marine

Palynomorphs. Cochteodinia villosa (V)
Gonyaulacysta sp. G (R)
Oligosphaeridium complex (thick-wall) (C)
Oligosphaeridium sp. (F)
Sentusidinium rioultii (R)
Undescribed P-M20 dinocyst (R)

T.A.L 3.0+

18) 96HA 37

FORAMINIFERA

Age, Indeterminate

Environment.  Distal
(Starved Basin)

Fauna. Barren of Foraminifera.
Paper shale (A)

Washed Lithology.  Dark gray to black paper shale.

PALYNOLOGY
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Age. Indeterminate

Environment.  No evidence of marine.

Palynomorphs, Undiffcrentiated bisaccates (R)
?Osmundacidites spp. (R)
[Indeterminate small spores (A)

T.A.L 3.0
19) 96HA 39
FORAMINIFERA
Age. Early Cretaceous

Possible Valanginian
Zone. Possible F-13

Environment. Possible Middle to Outer Neritic - Turbid
(Possible Middle to Outer Sheif)

Fauna. Glomospira subarctica (R)
Gypsum (F)
Oil Staining (C)
Rounded frosted quartz floaters (C)
Tar (F)

Washed Lithology.,  Black sandy shale.

PALYNOLOGY
Age. Indeterminate
Environment. (ndcterminate |
Palynomorphs. Barren of identifiable palynomorphs.
T.A.L 3.0
Remarks. Abundant degraded organics. Mostly sapropelitized.

20) 96HA 46

FORAMINIFERA

Age. Indeterminate

Environment. Indeterminate
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Fauna. Barren of Foraminifera.
Gypsum (R)

Washed Lithology,  Dark gray shale.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Early Cretaceous

Possible Hauterivian
Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Chytrocisphaeridia pericompsa (V) *
Cyclanephelium  distinctum (F)
Herendeenia alaskensis (V)
Odontochitina operculata (V)
Oligosphaeridium complex (R)
Oligosphaceridium complex (thick-wall) (R)
Palncoperidinium cretaceum (V)
Pareodinia ceratophora (V)
Sirmiodinium grossi (V) *

TA.L 26

21) 96HA 47

FORAMINIFERA
Age. Indeterminate
Environment. Indcterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray micaceous shale.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
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PALYNOLOGY

Age. Early Cretaceous
Probable Aptian - Albian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Lycospora sp. (V) *
Semiretisporis sp. (V) *
Cyclonephelium distinctum (F)
Gardodinium deflandrei (V)
Microdinium opacum (V)
Muderongia sp. 5 (R)
Odontochitina operculata (V)
Oligosphaeridium complex (R)
Palaeoperidinium cretaceum (R)

T.A.L 2.6

22) 96HA 60

FORAMINIFERA
Age. Indeterminate
Environment. Indcterminate

Fauna. Barren of Foraminifera.
Gypsum (F)

Washed Lithology.  Dark gray micaccous shale.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Early Cretaceous

Probable Aptian - Albian
Environment. Marine

Palynomorphs, Undifferentiated bisaccates (A)
Densosporites spp. (R) *
Taxodiaceae (R)
Cyclonephelium distinctum (R)
Gardodinium trabeculosum (R) *
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Muderongia sp. 5 (V)
Oligosphaeridium complex (A)

T.A.L 2.7

23) 96HA 66

FORAMINIFERA

Age. Indeterminate

Environment. Indeterminate

Fauna. Barren of Foraminifera.
Washed Lithology.  Dark gray micaceous shale.
Discussion, Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Early Cretaceous

Probable Aptian - Albian
Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Classopollis classoides (R)
Densosporites spp. (R) *
Gleicheniidites senonicus (V)
Taeniaesporites sp. (V) *
Vitreisporites pallidus (V)
Cyclonephelium distincium (R)
Gardodinium cf. deflandrei (R) *
Muderongia tetracantha (V)
Oligosphaeridium complex (F)
Odontochitina operculata (V)

TAL 2.7
24) 96HA 67
FORAMINIFERA
Age. indeterminate

20



Environment.  Indeterminate

Fauna. Barren of Foraminifera.
Pyrite (R)

Washed Lithology.  Dark gray micaceous shale.

Discussion, Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Probable Early Cretaceous

Undifferentiated
Environment.  Marine?

Patynomorphs. Undifferentiated bisaccates (R}
Classopollis classoides (V)
Densosporites spp. (R) *
Gleicheniidites senonicus (R)
Indcterminate spores and fragments highly corroded (A)
?Cardodinium sp. (R) poor preservation

T.A.L 3.0+
Remarks. All palynomorphs are poorly preserved.
25) 96HA 75
FORAMINITERA
Age. Indeterminate

Environment, [ndeterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray micaceous shale.

Discussion, Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Cretaceous

Undifferentiated

71



Environment,  Marine

Patlynomorphs. Undifferentiated bisaccates (A)
Deltoidospora spp. (R)
Oligosphaeridiunt complex (V)

T.A.L 2.7

26) 96HA 92

FORAMINIFERA
Age. [ndeterminate
Environment, Indeterminate
Fauna. Barren af Foraminifera.
Washed Litholopy. Dark gray to black micaceous shale.
Discussion. Possiblc Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Cretaceous

Undifferentiated

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites cf. hallei (V)
Cicatricosisporites sp. (V)
Densosporites spp. (F) *
Oligosphaeridium complex (R)
?Qdontochitina operculata (V)
T.AL 2.6

Remarks. All palynomorphs are poorly preserved.

27) 96MAW 12
FORAMINIFERA

Age. Late Triassic
Camian to Norian
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Zone. F-19

Environment.  Middle Neritic
(Middle Shelf)

Fauna. Astacolus connudatus (F)
Bathysiphon anomalocoelia (R)
Cenosphacra spp. (F)
Conodonts (R)

Cyrtocapsa sp. (R)

Echinoid spines (F)
Marginulina prisca (R)
Nodosaria larina (F)

Pyrite (R)

Spongodiscus spp. (F)
Trochammina contornata (R)
Trochammina helicta (R)
Trochamminoides vertens (R)
Vaginulinopsis acrulus (R)

Washed Lithologv. Buff tan siliccous shale.

PALYNOLOGY
Age. Indeterminate

Environment. Indeterminate

Palynomorphs, Barren of identifiable palynomorphs.

TAL 2.8

Remarks. Abundant degraded organics. Mostly thick red-red-brown
fragments.

28) 96MAW 14

FORAMINIFERA
Age. Probable Late Jurassic
Probable Oxfordian
Zone, Probable F-16

Environment.  Probable Middle Neritic to Bathyal
(Probable Middie Shelf to Slope)

Fauna. Bathysiphon anomalocoelia (R)
Cenosphaera spp. (pyritized) (R)
Gypsum (F)

Haplophragmoides spp. (F)
Nodosaria regularis (V)
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Spongodiscus sp. (pyritized) (R)
Thurammingides sp. (R)
Trochamminoides sp. (small, thin) (F)

Washed Lithology. Dark brownish-gray shale.

PALYNOLOGY
Age. Late Jurassic
Oxfordian
Environment. Marine
Palynomorphs. Undifferentiated bisaccates (F)

Classopollis classoides (F)
Densosporiles spp. (C) *
Chytroeisphaeridia pericompsa (R)
Endoscrinium galeritum (F)
Micrhystridium spp. (R)
Nannoceratopsis pellucida (F)
Pareodinia alaskensis (R)
Pareodinia osmingtonensis (V)

T.A.L 2.5?

Remarks. Very little woody organics. Abundant palynomorphs all
very poorly preserved.

29) 96MAW 15A

FORAMINIFERA
Age. [ndeterminate
Enyvironment. Indeterminate

Fauna, Barren of Foraminifera.
Tar (F)

Washed Lithology.  Dark gray to black shale.

PALYNOLOGY

Age. Late jurassic
Oxfordian

Environment. Marine



Palynomorphs.

-1
>

Remarks.

30) I6MAW 16A

FORAMINIFERA

3

B

ne.

Undifferentiated bisaccates (F)
Densosporites spp. (F) *
Hymenozonotriletes lepidophytus (V) *
?Acanthaulax senta (R)

Atopodinium prostatum (R)
Chytroeisphaeridia pericompsa (R)
Gonyaulacysta cladophora (R)
Gonyaulacysta jurassica (F)

Pareodinia osmingtonensis (F)
Sirmiodinium grossi (C)

2.7

Very little woody organics.

Probable Late Jurassic
Probable Oxfordian

Probable F-16

Environment. Probable Middle Neritic to Bathyal - Turbid

(Probable Middle Shelf to Stope)

Fauna. Bathysiphon anomalocoelia (V)

Washed Lithology.

PALYNOLOGY

Age,

Environment. Marine

Palynomorphs.

Haplophragmoides spp. (F)
Pyrite sticks (V)
Tar (V)

Dark gray to black shalc.

Late jurassic
Oxfordian

Undifferentiated bisaccates (F)
Densosporites spp. (F) *
Lycopodiumsporites spp. (R)
Taeniaesporites sp. (V) *
Gonyaulacysta jurassica (C)
Kalyptea diceras (F)
Nannoceratopsis pellucida (F)
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Owvoidinium waltonii (V)
Pareodinia osmingtonensis (F)
Sirmiodinium grossi (F)
Stephanelytron redcliffense (F)

T.A.L 2.6

Remarks. Very little woody organics.

n 96MAW 17A

FORAMINIFERA
Age. [ndeterminate
Environment. [ndeterminate
Fauna. Barren of Foraminifera.

Washed Lithology. Dark gray to black shale.

PALYNOLOGY

Age, Late Jurassic
Oxfordian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (F)
Densosporites spp. (R) *
Gleicheniidites senonicus (V)
Atopodinium prostatum (R)
Chytroeisphaeridia pericompsa (F)
Gonyaulacysta cladophora (R)
Gonyaulacysta jurassica (C)
Nannoceratopsis pellucida (R)
Ovoidinium waltonii (R)
Pareodinia osmingtonensis (F)
Stephanelytron redcliffense (F)

T.A.L 2.6

Remarks. Very little woody organics.

32) 96MAW 18A
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FORAMINIFERA

Age.

Zone.

Environment.

Fauna.

Late Jurassic
Oxfordian

F-16

Possible Inner to Middle Neritic - Turbid

(Possible Inner to Middle Shelf)

Ammodiscus asperus (R)

Washed Lithology.

PALYNOLOGY

Age.

Environment,

Palynomorphs.

Marine

Ammodiscus cheradospirus (V)
arenaccous spp. (large, coarse) (V)
Bathysiphon anomalocoelia (R)
Haplophragmoides spp. (R)
Rounded frosted quartz floaters (V)

Dark gray slightly paper shale.

Late Jurassic
Oxfordian

Undifferentiated bisaccates (R)
Calamospora sp. (V) *

Classapollis classoides (R)
Densosporites spp. (F) *
Kraeuselisporites spp. (R) *
Lycopodiumsporites spp. (R)
Punctatisporites sp. (F) *
Chytroeisphaeridia pericompsa (F)
Chytroeisphaeridia "granulosa” (C)
Gonyaulacysta cf. G. cladophora (V)
Gonyaulacysta jurassica (V)
Micrhystridium spp. (R)

Pareodinia osmingtonensis (R)

2.5

Increase in woody and coaly organics.

The dinocyst Chytrocisphaeridia "granulosa® was
recorded in the sample. This form represents a subsurface

datum that has been recognized within the Oxfordian
section in a number of wells in the North Slope region.
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33) 96MAW 19A

FORAMINIFERA
Age. [ndeterminate
Environment. Indeterminate

Fauna. Barren of Foraminifera.

Washed Lithology.  Dark brownish-gray shale.

PALYNOLOGY

Age. Late Jurassic
Oxfordian

Environnment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Convolutispora sp. (R) *
Densosporites spp. (F) *
Hymenozonotriletes lepidophytus (R) *
Lophozonotriletes rarituberculatus (V) *
Lycopodiumsporites spp. (R)
Punctatisporites sp. (F) *
Reticulatisporites sp. (V) *
Chytroeisphaeridia pericompsa (F)
Gonyaulacysta cladophora (R)
Gonyaulacysta jurassica (C)
Kalyptea diceras (R)
Micrhystridium spp. (R)
Ovoidinium waltonii (V)
Pareodinia osmingtonensis (A)
Sirmiodinium grossi (R)
Stephanelytron redcliffense (F)

T.A.l 2.6

34) 9%6MAW 20D

FORAMINIFERA
Age. Late Jurassic to Early Cretaceous
Oxfordian to Valanginian
Zone. F-13 to F-16
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Environment.  Middle to Outer Neritic - Turbid
(Middle to Outer Sheif)

Fauna. Ammobaculites erectus (R)
arenaccous spp. (large, coarse) (R)
Gaudryina leffingwelli (R)
Glomospira subarctica (F)
Clomospirella arctica (R)
Rounded frosted quartz floaters (F)

Washed Lithology.  Dark gray bentonitic? shale.

PALYNOLOGY

Age. Probable Late Jurassic
Probable Kimmeridgian - Tithonian(?)

Environment.  Marine

Palynomorphs. Pareodinia osmingtonensis (V)
T.A.L 2.6?
Remarks. Very sparsc organics. Mainly thick coaly fragments.

35) 96MAW 20.5A

FORAMINIFERA
Age. Indeterminate
Environment. Indcterminate
Fauna. Barren of Foraminifera.

Washed Lithotogy.  Dark gray to black shale.

PALYNOLOGY

Age. Late Jurassic
Kimmeridgian - Tithonian(?)

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (F) *
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Gleicheniidites senonicus (V)
Hynenozonotriletes  lepidophytus (V) *
Kraeuselisporites sp. (V) *
Lycopodiumsporites spp. (R)
Punctatisporites sp. (F) *
Tneniaesporites sp. (V) *
Gonyaulacysta cf. G. cladophora (R)
Gonyanlacysta jurassica (R)
?Leptodinium subtile (F)

Parcodinia ceratophora (R)
Pareodinia osmingtonensis (R)
Sirmiodinium grossi (F)

~3
>

2.6

36) 96MAW 21A

FORAMINIFERA
Age. Late Jurassic to Early Cretaceous
Possibie Oxfordian to Valanginian
Zone. Possible F-13 to F-16

Environment.  Mossible Middle to Outer Neritic - Turbid
(Possible Middle to Outer Shelf)

Fauna. Glomospira subarctica (V)
Rounded frosted quartz floaters (F)

Washed Lithology.  Dark gray shale.

PALYNOLOGY
Age. Indeterminate

Environment. No cvidence of marine.

Palynomorphs. ?Densosporites sp. (V)
Nondescript spore(?) (R)
TA.L 3.0+
Remarks. Mainly thick "coaly" organics. The single questionable

densospore specimen may be reworked.
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37)

38)

96M AW 21.5A

FORAMINIFERA

Age.

Environment.

Fauna.

[ndeterminate
Indcterminate

Barren of Foraminifera.

Washed Lithology.  Dark gray to black shale.

PALYNOLOGY

Age.

Environment.

Palynomorphs.
T.A.L

Remarks.

96MAW 22A

FORAMINIFERA

Age.

Environment.

Fauna.

Indcterminate
Indeterminate
Barren of palynomarphs.

3.0+

All organics are highly degraded. Most are
sapropelitized. Somc thick woody fragments
recognizable.

Indcterminate
Indeterminate

Barren of Foraminifera.
Pyrite (R)

Washed Lithology.  Dark gray slightly silty micaceous shale.

Discussion.

PALYNOLOGY

Age.

Possible Barremian to Aptian based on washed lithology
only.

Possible Early Cretaceous
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Possible Aptian - Albian
Environment, Marine

Palynomarphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
?Qdontochitina operculata (V)
?Muderongia sp. 5 (V)

TAL 24
Remarks. All palynomorphs are poorly preserved.
39) 96MI-11
FORAMINIFERA
Age. Earty Cretaceous

Probable Valanginian
Zone. Probable F-13

Environment. Middle Neritic to Upper Bathyal - Turbid
(Middle Shelf to Upper Siope)

Fauna. Haplophragmoides coronis (V)
Haplophragmoides duoflatis (V)
Rounded frosted quartz floaters (F)

Washed Lithology.  Light and dark gray speckied slightly sandy shale.

PALYNOLOGY
Age. Indeterminate

Environment. Indeterminate

Palynomorphs. Barren of palynomorphs.
TA.L ?
Remarks. Very sparse organics. Few coaly fragments.
40) 96MI-1 2
FORAMINIFERA
Age. Early Cretaceous

Valanginian

Zone. F-13
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41)

Environment.

Fauna.

Outer Neritic to Upper Bathyal - Turbid

(Outer Shelf to Upper Slope)

Antmabaculites ereclus (R)

Washed Lithology.

PALYNOLOGY

Age.

Environment.

Palynomorphs.

-1
>

Remarks,

96MI-1 3

FORAMINIFERA

Age.

Zone.

Environment.

Fauna.

Marinc

arenaceous spp. (large, coarse) (R)
Caudryina leffingwelli (F)

Gaudryina milleri (F)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (R)
Haplophragmoides goodenoughensis (R)
Rounded frosted quartz floaters (F)

Light and dark gray speckled slightly sandy shale.

Early Cretaceous
Valanginian

Cyclonephelium distinctum (A)
Conyaulacysta sp. G (F)
Oligosphaeridium complex (V)
3.0+

Dark red-brown to brown organics.

Early Cretaceous
Probable Valanginian

Probable F-13

Middie to Outer Neritic - Turbid

(Middle to Outer Shelf)

Ammobaculites erectus (R)

Bathysiphon granulococlia (F)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (F)
Rounded frosted quartz floaters (R)
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Washed Lithology.  Light and dark gray slightly sandy shale.

PALYNOLOGY

Age. Probable Early Cretaceous
Probable Valanginian

Environment. Marine

Palynomorphs. Cyclonephelium  distinctum (R)
Gonyaulacysta sp. C (R)
T.A.L 3.0+
Remarks. Sparsc organics. Mainly thick coaly fragments.

The sparsc recovery permits only a tentative age

assignment.
42} 96MI-1 4
FORAMINIFERA
Age. Early Crectaceous
Valanginian
Zone, F-13

Environment.  Outer Neritic to Upper Bathyal - Turbid
(Outer Shelf to Upper Slope)

Fauna. Ammobaculites erectus (R)
Fish debris (R)
Gaudryina milleri (R)
Clomospirella arctica (V)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (R)
Haplophragmoides goodenoughensis (R)
Haplophragmoides inflatigrandis (R)

Washed Lithology.  Light and dark gray shale.

PALYNOLOGY

Age. Indeterminate

Environment. Marine?
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Palynomorphs. Undifferentiated bisaccates (V)
Oligosphacridium complex (V)

T.A.lL 3.0?
Remarks. Sparse organics. Mainly thick coaly fragments.

The two palynomorph specimens recovered can easily be
derived from contamination.

43) 96MI-1 5

FORAMINIFERA
Age, indeterminate
Environment, Indcterminate

Fauna. Barren of Foraminifera.
Paper shale (F)

Washed Lithology.  Dark gray to black somewhat paper shale,

PALYNOLOGY

Age. Early Cretaceous
Valanginian

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites australiensis (R)
Cicatricosisporites spp. (F)
Classopollis classoides (F)
Delloidospora spp. (F)
Densosporites spp. (R) *
Gleicheniidites senonicus (R)
Lycopodiumsporites spp. (R)
Rogalskaisporites cicatricosus (V)
Cyclonephelium distinctum (R)
Gochteodinia villosa (V)
Gonyaulacysta sp. G (F)
Oligosphaeridium complex (F)
Oligosphaeridium complex (thick-wall) (V)
Sentusidinium rioultii (R)
Veryhachium spp. (R)
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44) 96MI-1 6

FORAMINIFERA

Ago. Indeterminate

Environment.  {ndcterminate

Fauna. Barren of Foraminifera,

Washed Lithology.  Dark brownish-gray micaceous? siltstone,
PALYNOLOGY

Age. Early Cretaccous

Valanginian

Environment,  Marine

Palynomorphs. Undifferentiated bisaccates (F)
Classopollis classoides (R)
Gonyaulacysta sp. G (F)
Oligosphaeridium complex (A)
Oligosphaeridium complex (thick-wall) (R)
Sentusidinium rioultii (V)

T.A.L 2.7

45) 96MI-1 7

PORAMINIFERA
Age. Early Cretaceous
Probable Valanginian
Zone. Probable F-13

Environment. Probable Middle to Outer Nentic - Turbid
(Probable Middle to Outer Shelf)

Fauna. Buthysiphon granulocoelin (R)
Gaudryina milleri (V)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (R)
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Washed Lithology.  Light and dark gray slightly sandy shale.

PALYNOLOGY

Age. Early Cretaceous
Valanginian

Environment. Marinc

Palynomorphs. Undifferentiated bisaccates (F)
Pilosisporites trichopapillosus (V)
Gochteodinia villosa (V)
Gonyaulacysta sp. G (R)
Oligosphaeridium complex (F)

T.AlL 3.0

46) 96MI-1 8

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate

Fauna. Barren of Foraminifera.
Paper shale (R)

Washed Lithology.  Dark brownish-gray micaceous? shale.

PALYNOLOGY

Age. Early Cretaccous
Valanginian

Environment. Martne

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Classopollis classoides (R)
Densosporites spp. (F) *
Reticulatisporites sp. (V) *
Trilobosporites spp. (R)
Vitreisporites pallidus (R)
Gonyaulacysta sp. G (R)
Oligosphaeridium complex (F)
Sentusidinium rioultii (V)

104



Parcodinin osmingtonensis (V) *
Tubotuberella apatela (V)

T.A.l 2.7

47) 96MI-1 9

FORAMINIFERA
Age. indeterminate
Environment. Indcterminate

Fauna. Barren of Foraminifera.
Paper shale (F)

Washed Lithology.  Dark gray to black somewhat paper shale.

PALYNOLOGY

Age. Early Cretaccous
Valanginian

Environment. Marince

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Classopollis classoides (F)
Densosporites sp. (V) *
Hymenozonotriletes lepidophytus (R) *
Lycopodiumsporites spp. (R)
Trilobosporites spp. (R)

Cochteodinia villosa (V)

Nelchinopsis kostromiensis (R)
Oligosphaeridium complex (F)
Oligosphaeridium complex (thick-wall) (R)

T.A.L 2.7
48) 96MI-1 10
FORAMINIFERA

Age. Early Cretaccous
Probable Neocomian (Undiff.)
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Zone.

Environment. Marine

Prabable F-12 to F-13

(Unditt.)

Fauna, Bathysiphon granulocoelia (V)

Washed Lithology.

PALYNOLOGY

Age.

Environment. Marine

Palynomorphs.

49) 96MI-1 11

FORAMINIFERA

Age.

Paper shale (F)
Pyrite sticks (F)

Dark gray to black silty slightly paper shale.

Early Cretaceous
Valanginian

Undifferentiated bisacecates (A)
Classopollis classoides (F)
Densosporites sp. (V) *
Hymenozonotriletes lepidophytus (R) *
Trilobosporites spp. (R)
Discorsia nanna (V)
Gochteodinia villosa (V)
Gonyaulacysta sp. G (R)
Nelchinopsis kostromiensis (F)
Oligosphaeridium complex (F)
Tubotuberella apatela (V)
Undescribed P-M20 dinocyst (V)

2.6

Indeterminate

Environment. Indeterminate

Fauna. Barren of Foraminifera.

Washed Lithology.

PALYNOLOGY

Paper shale (R)

Dark gray to black siltstone or silty shale.
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Age.

Environment.  Marine

Palynomorphs.

-3

50) 96M1-1 12

FORAMINIFERA

F

B

ne.

Environment. Marine

Fauna,

Washed Lithotogy,

PALYNOLOGY

Age.

Palynomorphs.

Marine

Early Crctaccous
Valanginian

Undifferentiated bisaccates (A)
Classopollis classoides (F)
Deltoidospora spp. (R)
Trilobosporites spp. (R)
Apteodinium spongiosunt (F)
Gochteodinia villosa (R)
Gonyaulacysta serrata (R)
Nelchinopsis kostromiensis (R)
Oligosphaeridium complex (C)

2.7

Early Cretaceous
Probable Neocomian (Undiff.)

Probable F-12 to F-13

(Undiff.)

Bathysiphon granulocoelia (V)

Paper shale (F)

Dark gray to black somewhat paper shale.

Early Cretaceous
Valanginian

Undifferentiated bisaccates (A)
Classopollis classoides (F)
Deltoidospora spp. (R)
Hymenozonotriletes lepidophytus (V) *
Lycopodiumsporites spp. (R)
Apteodinium spongiosum (F)
?Clathroclenocystis elegans (F}
Micrhystridium spp. (R)

Nelchinopsis kostromiensis (F)
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Oligasphaeridium complex (F)
Sentusidinium riondtii (R)
Undescribed P-M20 dinocyst (R)
Microforam test-lining (R)

T.A.L 27

51) 96M1-1 13

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate
Fauna. Barren of Foraminifera.
Paper shale (F)
Pyrite sticks (V)

Washed_Lithology.  Dark gray to black somcwhat paper shale.

PALYNOLOGY

Age. Early Crctaceous
Valanginian

Environment. Marine

Palynomorphs. Undiffcrentiated bisaccates (A)
Cicatricosisporites spp. (R)
Classopollis classoides (F)
Densosporites spp. (R) *
Kraeuselisporites sp. (V) ¥
Lophozanotriletes rarituberculatus (V) *
Lycopodiumsporites spp. (R)
Apteodinium spongiosum (F)
Cochteodinia villosa (R)
Gonyaulacysta sp. G (R)
Nelchinopsis kostromiensis (R)
Oligosphaeridium complex (F)
Oligosphaeridium complex (thick-wall) (R)
Parvocysta cracens (V) *
Sentusidinium rioultii (R)

T.A.L 27

52) 96M]-1 14
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FORAMINIFERA

Age. (ndeterminate
Environment.  Indeterminate
Fauna. Barren of Foraminifera.

Paper shale (F)
Pyrite sticks (R)

Washed Lithology.  Dark gray to black slightly micaceous shale.

PALYNOLOGY

Age. Early Cretaceous
Vialanginian

Environment.  Maring

Palynomorphs. Undifferentiated bisaccates (A)
Classopollis classoides (F)
Densgsporites spp. (F) *
Exesipollenites tunlus (F)
Kraeuselisporites sp. (V) *
Lycopodiumsporites spp. (R)
Trilobosporites spp. (R)
Apteodinium spongiosunt (F)
Bareocysta butticula (R)
Gonyaulacysta cladophora (R) *
Gonyaulacysta sp. G (R)
Gonyaulacysta jurassica (V) *
Nannaoceratopsis gracilis (R) *
Oligosphacridium complex (C)
Sentusidinium rigultii (F)
Sirmiodinium grossi (R)

T.A.L 2.7

53) 96MI-1 15

FORAMINIFERA
Age. Early Cretaccous
Probable Necocomian (Unaiff.)
Zone. Probable F-12 to F-13

Environment. Marine (Undiff.)
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Fauna. Haplophragmoides duoflatis (V)
Paper shale (F)
Pyrite sticks (R)

Washed Lithology.  Dark gray to black slightly micaceous shale.

PALYNOLOGY
Age. Early Cretaceous
Valanginian
Environment. Marine
Palynomorphs. Undifferentiated bisaccates (A)

Classopollis classoides (F)
Deltoidospora sp. (V)
Densosporites spp. (R) *
Exesipolienites tumulus (R)
Cleicheniidites senonicus (R)
Lycopodiumsporites spp. (F)
Muvrospora sp. (V) *
Taxodiaccae (R)
Trilobosporites spp. (V)
Apteodinium spongiosum (R)
Boreocysta butticula (V)
Gochteodinia villosa (V)
Nelchinopsis kostromiensis (F)
Nannaceratopsis gracilis (V) *
Nannoceratopsis pellucida (V) *
Oligosphaeridium complex (F)
Sentusidinium rioultii (R)
Sirmiodinium grossi (V)

T.Al 2.7

54) 96MI-1 16

FORAMINIFERA
Age. Indeterminate
Environment.  [ndeterminate

Fauna. Barren of Foraminifera.
Paper shale (R)

Washed Lithology.  Dark gray to black slightly micaceous shale.
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PALYNOLOGY

Age.

Environment,  Marine

Palynomorphs,

55) 96MI-1 17

FORAMINIFERA

Age.

Environment.

Fauna.

Washed Lithology.

PALYNOLOGY

Age,

Environment.

Palynomorphs.

Marinc

Early Crctaccous
Valanginian

Undifferentiated bisaccates (A)
Classopollis classoides (F)
Densosporites sp. (R} *
Exesipollenites tumulus (R)
Kraeuselisporites sp. (V) *
Trilobosporites sp. (V)
Apteodinium spongiosum (R)
Boreocysta butticula (R)
Gochteodinia wvillosa (R)
Muderongia simplex (V)
Nannocerntopsis gracilis (R) *
Nannoceratopsis pellucida (V) *
Oligosphacridium complex (F)
Sentusidintum rioultii (R)
Undescribed P-M20 dinocyst (R)

2.7

Indeterminate

[ndcterminate

Barren of Foraminifera.

Paper shale (F)

Dark gray to black slightly micaccous shale.

Early Cretaceous
Valanginian

Undifferentiated bisaccates (A)
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Cicatricosisporites spp. (R)
Classopollis classoides (F)
Densosporites spp. (R} *
Lycopodiumsparites spp. (R)
Tacniaesporites sp. (V) »
Boreocysta butticula (R)
Gochteodinia villosa (R)
Nannoccratopsis gracilis (V) *
Nannoceratopsis pellucida (V) *
Oligosphaeridium complex (F)
Parcodinia ceratophora (V)
Sirmiodinium grossi (R)

T.A.l 2.7

56) 96MI1-1 18

FORAMINIFERA
Age. Indeterminate
Environment. Indcterminate

Fauna. Barren of Foraminifera.
Paper shale (R)

Washed Lithoiogy.  Dark brownish-gray to black silty shale.
PALYNOLOGY
Age. Early Cretaceous

Va!anginian
Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Classapollis classpides (R)
Densosporites spp. (R} *
Gonyaulacysta sp. G (R)
Muderongia tetracantha (V)
Nannoceratopsis pellucida (V) *
Oligosphaeridium complex (F)
Sentusidinium rioultii (R)
Sirmiodinium grossi {(R)

T.AL 2.7

Remarks. Palynomorphs are very poorly preserved.
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57) 96MI-1 19

FORAMINIFERA
Age. [ndeterminate
Environment. Indcterminate
Fauna. Barren of Foraminifera.

Paper shale (F)

Washed Lithology.  Dark gray to black somewhat paper shale.

PALYNOLOGY

Age. Early Crctaccous
Valanginian

Environment. Marine

Palynomorphs, Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Classopollis classoides (F)
Deltoidospora spp. (R)
Densosporites spp. (F) *
Exesipollcnites tumulus (R)
Clathroclenocystis elegans (R)
Boreocysia butticula (R)
Gochteodinia villosa (R)
Microdinium opacum (R)
Nannoceratopsis gracilis (V) *
Nannoceratopsis pellucida (R) *
Nelchinopsis kostromiensis (R}
Oligosphacridium complex (C)
Sentusidinium rioultii (F)
Sirmiodinium grossi (R)

T.A.L 2.6
58) 96MI-1 20

FORAMINIFERA
Age. Indcterminate

Environment. Indeterminate
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Fauna. Barren of Foraminifera.
Paper shale (F)

Washed Lithology.  Dark gray to black somewhat paper shale.

PALYNOLOGY

Age. Earty Cretaccous
Valanginian

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Classopollis classoides (F)
Deltaidospora spp. (R)
Densasporites sp. (R) *
Kraeuselisporites sp. (V) *
Punctatisporiles spp. (R) *
Trilobosporites spp. (R)
Clathroctenocystis clegans (R)
Boreocysta butticula (R)
Gochteodinia villosa (R)
Gonyaulacysta sp. G (R)
Nannoceratopsis pellucida (R) *
Oligosphaeridium complex (F)
Parvocysta cracens (V) *
Sentusidinium rioultii (R)
Sirmiodinium grossi (R)
Undescribed P-M20 dinocyst (V)

T.A.lL 2.6

59) 96MI-1 21

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate

Fauna. Barren of Foraminifera.
Paper shale (R)

Washed Lithology.  Dark gray to black slightly micaceous shale.
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PALYNOLOGY

Agc. Early Cretaceous
Valanginian

Environmenl.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites naustraliensis (V)
Classopollis classvides (F)
Deltoidosporn spp. (R)
Densospaorites sp. (R) *
Gleicheniidites senonicus (R)
Trilobosporites spp. (R)
Clathroctenocystis clegans (R)
Cleistosphacridium sp. (F)
Cyclonephelium distinctum (R)
Boreocysta butticula (R)
Gonyaulacysta cladophora (V) *
Gonynulacysta sp. G (R)
Muderongin tetracantha (R)
Nannoceratopsis peflucida (R) *
Nelchinopsis kostromiensis (V)
Oligosphaeridium complex (F)
Sentusidinium rioultii (R)
Sirmiodinium grossi (R)

T.A.L 26

60) 96MI-1 22

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate

Fauna. Barren of Foraminifera.
Paper shale (F)

Washed Lithology.,  Dark gray to black somewhat paper shale.

PALYNOLOGY

Age. Early Cretaccous
Valanginian

Environment.  Marine
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Patynomorphs.

61) 96MJ-1 23

FORAMINIFERA

Age.
Environment,

Fauna.

Washed Lithology.

PALYNOLOGY

Age.

Environment, Maring

Palynomorphs.

Undifferentiated bisaccates (A)
Cicalricosisporites spp. (R)
Classopollis classoides (F)
Deltoidospora spp. (R)
Exesipollenites tumdus (R)
Cleicheniidites senonicus (R)
Trilabosporites spp. (R)
Apteodinium spongiosum (R)
Borcocysta butticula (R)
Clathroclenocystis elegans (V)
Hystrichodinium Ilanceatum (V) *
Nelchinopsis kostromiensis (R)
Oligosphaeridium complex (F)
Sentusidinium rionltii (F)
Sirmiodinium grossi (R)

Ternia cf. T. balmei (V) *
Undescribed P-M20 dinocyst (R)

2.6

Indeterminate

Indcterminate

Barren of Foraminifera,

Paper shale (F)

Dark gray to black somewhat paper shale.

Early Cretaccous
Valanginian

Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Densosporites spp. (R) *
Exesipollenites tumulus (R)
Trilobosporites spp. (R)
Clathroctenocystis elegans (R)
Gonyaulacysta cladophora (V) *
Micrhystridium spp. (F)
Muderongia simplex (V)
Nelchinopsis kostromiensis (C)
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Oligusphaeridium  complex (F)
sentusidinium rioultii (C)
Tubercufodinium apateln (V)
Undescribed P-M20 dinocyst (R)
Microforam test-lining (V)

T.A.L 2.6

62) 94MU 65-1A

FORAMINIFERA
Age. Farly Cretaceous
Valanginian
Zonc. F-13

Environment.  \iddle 1o Quter Neritic
(Middle to Outer Shelf)

Fauna. Astiucotus strombecki (V)
Dentalinn praecommunis (V)
Globulina canadensis (R)
Glonospira subarctica (R)
Lenticulina muensteri (F)
Shell fragments (A)
Tristix alcima (V)

Washed Lithology.  Dark gray speckied shell hash or shelly shale,

PALYNOLOGY
Age. lndeterminate

Environment, [Indeterminate

Palynomorphs. Barren of palynomorphs.
T.A.L ?
Remarks. Very poor recovery. Essentially barren of organics.

63) 94MU 65-1

FORAMINIFERA
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Age. Early Cretaceous
Valanginian

Zone., F-13

Environment.  Middle to Outer Neritie
(Middle to Outer Shelf)

Fauna. Dentalina sp. (V)
Clobulina canadensis (R)
Glomospira subarctica (R)
Lenticulina muensteri (C)
Lenticulina topagorukensis (V)
Oolina apiculata (R)
Shell fragments (P)

Washed Lithology.,  Gray shell hash or shetly shale.

PALYNOLOGY
Age. Indcterminate

Environment.  Indeterminate

Palynomorphs. Barren of palynomorphs.
TAL ?
Remarks, Very paor recovery. Essentially barren of organics.

64) 94MU 65-2

FORAMINIFERA
Age. Early Cretaccous
Vatanginian
Zonc. F-13

Environment,  Middle to Quter Neritic
{Middle to Outer Shelf)

Fauna. Bathysiphon scintillata (V)
Dentalina praccommunis (V)
Frondicularia cushmani (V)
Clobulina canadensis (R)
Glomospira subarctica (F)
Glomospirella arctica (F)
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tnoceramus prisms (R)
Lenticuline muensteri (R)
Saracenaria projectura (V)
Shell fragments (F)
Trochammina sguamata (R)
Vaginulina sp. (V)

Washed Lithology,  Dark red and gray shelly shale.

PALYNOLOGY

Age. Early Cretaceous
Probable Valanginian

Environment.  Marine

Palynomorphs. YCleistosphaeridivm sp. KE Mcintyre & Brideaux, 1980
(F)
?Cyclonephelium  distinctum (A)
Oligosphaeridium complex (thick-wall) (F)
Sentusidinium rioufti (R)

T.A. 2.8

65) 94MU 65-3

FORAMINIFERA
Age. Early Cretaceous
Probable Valanginian
Zone. Probable F-13

Environment. Probable Neritic
(Probable Shetf)

Fauna. Lenticulina erecta (V)
Lenticulina muensleri (R)
Shell fragments (P)

Washed Lithology.  Dark gray shell hash or shelly shale.

PALYNOLOGY

Age. {ndeterminate

Environment. Indeterminatce
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Palynomorphs. Essentially barren of palvnomorphs.

T.A.L 2.8?

Remarks. Sparsc organics. Mostly brown-black coaly fragments.

66) 94MU 65-4

FORAMINIFERA
Age. Early Cretaceous
Valanginian
Zone. F-13

Environment.  Middle to Qurer Neritic - Turbid
(Middie to Outer Shelf)

Fauna. Rathysiphon scintillata (R)
Fish debris (R)
Glomospira subarctica (C)
Glomospirella arctica (F)
Haplophragmoides coronis (V)
Trochammina squamata (R)

Washed Lithology.,  Dark gray shale.

PALYNOLOGY
Age. Early Cretaccous
Valanginian
Environment.  Marinc
Palynomorphs. ?Cleistosphaeridium sp. KE (F)

?Cyclonephelium distinctum (F)
Oligosphaeridium complex (thick-wall} (F)
Nelchinopsis kostromiensis (F)
Sentusidinium rioultii (C)

Pterospermopsis sp. (R)

T.A.L 2.8

Remarks. Sparsc organics.

67) 94MU 65-5

!



68)

FORAMINIFERA

Age.

Zone.

Larty Cretaccous
'robable Valanginian

Probable F-13

Environment.  DPossible Middle to Outer Neritic - Turbid

(Possible Middle to Outer Shelf)

Fauna. Haplophragmoides inflatigrandis (V)

Washed Lithology,

PALYNOLOGY

Age.

Dark gray shale.

Indeterminate

Environment.  Indeicrminaie

Palynomorphs.

94MU 72-1

FORAMINIFERA

Age.

Zone.

Barren of palynomorphs.

?

Very sparsc organics. Mostly coaly fragments.

Carly Crotaccous
Probable Necocomian (Undiff.)

Probable F-12 to F-13

Environment. Indcterminate

Fauna. Barron of Foraminifera.

Washed Litholoey.

PALYNOLOGY

Fish debris (R)

Paper shale (F)

Rounded frosted quartz floaters (F)
Tar (R)

Dark gray to black somewhat paper shale.
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Agc. Early Cretaceous
Haulcerivian - Albian

Environment.  Marine

Palynomorphs. Gleicheniidites senonicus (R)
Small indeterminale spore(?) (A)
Cleistosphaeridium sp. (F)
Cyclonephelium distinctum (V)
?Gardodinium deflandrei (V)
Gardodinium trabeculosum (V)
Gonyaulacysta sp. (V)
?Odontochitina operculata (fragment) (R)
Oligosphaeridium complex (R)
Pterospermopsis sp. (F)

T.A.l 2.3
Remarks. Abundant amorphous organics.
69) 96MU 5
FORAMINIFERA
Age. [ndcterminate

Environment. Indcoterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray to black micaccous shale.

Discussion. Possible Barremian to Aptiant based on washed lithology
only.
PALYNOLOGY
Age. Probable Neocomian
Undifferentiated

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (F) *
Oligosphaeridium complex (thick-wall) (R)

T.AlL 2.6
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70) 96MU 14

FORAMINIFERA
Age. Indcterminate
Environment.  [ndeterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray silty micaccous shale or siltstone,

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age, Earty Cretaccous

Possible Aptian - Albian
Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (Q)
Densosporites spp. (R} *
Gardodinium trabeculosum (V)
Odontochitina operculala (V)
Oligosphaeridium complex (F)
Palacoperidinium cretaceum (V)
Sentusidinium rioultii (V)

T.A.L 25

71) 96MU 27

FORAMINIFERA
Age. Early Cretaccous
Valanginian
Zone. F-13

Environment.  Middle to Outer Neritic - Turbid
(Middle to Outer Shelf)

Fauna. Ammobaculiles erectus (R)
Bathysiphon granulococlia (R)
Gaudryina milleri (R)
Haplophragmoides coronis (C)
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Haplophragmoides duoplatis (F)
Haplophragmoides goodenoughensis (R)
Haplophragmoides inflatigrandis (R)
Pyrite (F)

Pyrite sticks (F)

Thuramminoides sp. (F)

Washed Lithology.  Dark gray shale.

PALYNOLOGY
Age. [hdcterminate
Environment.  Indeterminate
Palynomorphs. Densosporites sp. (V) *
TAL 2.7?
Remarks. Sparsc organic recovery. Mainly thick coaly fragments.

72) 96MU 27-1

FORAMINIFERA
Age. Early Crectaccous
Valanginian
Zone. F-13

Environment.  Middle to Outer Neritic -~ Turbid
(Middic to Quter Shelf)

Fauna. Ammobaculites erectus (R)
Ammeodiscus asperns (R)
Gaudryina tuilleuri (R)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (F)
Pyrite (R)

Pyrite sticks (R)

Recurvoides turbinatus (V)
Shell fragments? (R)
Thuramminoides sp. (R}
Trochammina instowensis (V)

Washed Lithology.  Dark gray bentonitic? shale.
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PALYNOLOGY

Age. Indcterminate

Environment. Nonamarine?

Palynomorphs, ?Classopollis  classoides (V)
Oensosporites spp. (R) *
?Lycosporn sp. (V) *
Taeniaesporites sp. (V) *

T.A.L 27-30

Remarks. Sparse organics. Mainly coaly fragments.

73) 96MU 28

FORAMINIFERA
Age. Early Cretaceous
Vatanginian
Zone. F-13

Environment.  Middle to Outer Neritic
(Middle to Outer Shelf)

Fauna. Denlaliva praccommunis (V)
Gandryina leffingwelfi (V)
Cawdryina milleri (V)
Haplophragmoides duoflatis (R)
Lenticulina muensteri (R)
Shelt fragments (R)

Washed Litholoey,  Dark gray slightly shetly shale.

PALYNOLOGY
Apge. Early Cretaceous
Valanginian
Environment. Marine
Palynomorphs. Undiffercntiated bisaccates (A)

Cyclonephelium distinchion (A)
Gonyaulacysta sp. G (V)

Nelchinopsis kostromiensis (V)
Oligosphaeridium complex (thick-wall) (F)

TAL 27-3.0
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74) 96MU 28-1

FORAMINIFERA
Age. Indeterminate
Environment, [ndecterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Light and dark gray speckled shale.

Discussion. Possible Valanginian based on washed lithology only.
PALYNOLOGY
Age. Indeterminate

Envirotiment.  Indcterminate

Palynomorphs. Barren of palynomorphs.
T.A.L ?
Remarks. Extremely sparse organics. Essentially barren of organics.

75) 96M U 28-2

FORAMINIFERA
Age. Early Cretaceous
Probable Valanginian
Zone. Probabice F-13

Environment.  Prabable Middle to Quter Neritic - Turbid
(Probable Middle to Outer Shetf)

Fauna. Gandryina tailleuri (V)
Glomospira subarctica (F)

Haplophragmoides coronis (V)

Washed Lithology.  Light and dark gray speckled shale.
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PALYNOLOGY

Age. Indeterminate

Environment. Indcterminate

Patvnomorphs. Barrcn of palynomorphs.
T.A.L ?
Remarks. Essentially barren of organics.

76) 96MU 28-3

FORAMINIFERA
Age. Earty Crctaccous
Valanginian
Zone. F-13

Environment.  Inner to Middie Neritic
(lnner to Middle Shelf)

Fauna. Ammobaculites vetusta (V)
Astacolus strombecki (R)
Globulina canadensis (R)
Haplophragmoides coronis (V)
Inoceramus prisms (R)
Lenticulina muensteri (R)
Shell fragments (P)

Washed Lithology.  Dark gray shell hash or shelly shale.
PALYNOLOGY
Age. Indeterminate

Environment, Indeterminate

Palynomorphs. Barren of palynomorphs.
T.AL 3.0?
Remarks. Extremcly sparse organics. Mainly coaly fragments.
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77) 96MU 28-4

FORAMINIFERA
Age. Early Cretaccous
Valanginian
Zone, F-13

Environment. Inner 1o Middle Neritic
(Inner to Middle Shelf)

Fauna. Globulina canadensis (R)
Lenticulina muensteri (F)
Lingulina loryi (V)
Rectoglandulina Kirschneri (V)
Shell fragments (P}

Washed Lithology.  Dark gray shell hash or shelly shale.

PALYNOLOGY

Age. Indeterminate

Environment. [hdeterminate

Palynomorphs. Barren of patynomorphs.
TA.L ?
Remarks. Extremely sparse organics. Mainly coaly fragments.

78) 96MU 28-5

FORAMINIFERA
Age. Early Cretaceous
Valanginian
Zone. F-13

Environment. Middle to Outer Neritic - Turbid
{Middle to Outer Shelf)

Fauna. Bathysiphon scintillata (R)
Fish dcbris (R)
Gaudryina milleri (R)
Gaudryina taitlenri (R)
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Glomuospira subarctica (C)
Glomospirella arctica (R)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (R)
Shell fragments (R)
Thuramminoides sp. (R)

Washed Lithology.  Light and dark gray speckled shale.

PALYNOLOGY

Age. Indeterminate

Environment. Indeterminate

Palynomorphs. Barren of palynomorphs.
TAL ?
Remarks. Extremely sparse organics. Mainly coaly fragments.

79) 96MU 28-6

FORAMINIFERA
Age. Early Cretaceous
Valanginian
Zone. F-13

Environment.  Middle to Quter Nevitic - Turbid
{Middle to Outer Shelf)

Fauna. Ammobaculites erectus (C)
Gaudryina milleri (R)
Gaudryina failleuri (R)
Glomospira subarctica (R)
Glomaspirella arctica (F)
Haplaphragmoides coronis (F)
Haplophragmoides duoflatis (R)

Washed Lithology.  Dark gray slightly speckled shale.

PALYNOLOGY

Neocomian
Undifferentiated

B
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Environment.  Marine

Palynomorphs, Otigusphacridium complex (thick-wall) (F)
Sentusidinium rioultii (C)

T.AL 3.0

80) 96MU 28-7

FORAMINIFERA
Age. Early Cretaccous
Probable Valanginian
Zone. Probable F-13

Environment.  Probable Middle to Outer Neritic - Turbid
(Probable Middle to Outer Shelf)

Fauna. Antobacidites erectus (F)
Fish dcbris (F)
Glomospira subarctica (F)
Haplophragmoides coronis (R)
Haplophragmoides duoflatis (R)
Haplophragmoides goodenoughensis (R)

Washed Lithalopy,  Dark gray shalc.

PALYNOLOGY
Age. Neocomian
Undiffercntiated
Envitonment.  Marine
Palynomorphs. Oligosphaeridium complex (thick-wall) (F)
Sentusidinium rioultii (C)
T.A.L 3.0
81 96MU 30
FORAMINIFERA
Age. Indeterminate
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Environment,

Fauna,

Washed Lithology.

PALYNOLOGY

Age.

Environment.

Patynomorphs.

82) 96MU 30-1

FORAMINIFERA

Age.

Environment.

Fauna.

Washed Lithology.

PALYNOLOGY

Age.

Environment,

Palynomorphs.

Indeterminate

Barren of Foraminifera.

Dark gray sandy shale.

Early Cretaccous
Possible Aptian - Albian

Undifferentiated bisaccates (C)
Densosporites spp. (R) *
Lycopodiumsporites sp. (V)
Cyclonephelium distinctum (R)
Odontochiting operculata (V)
Oligusphaeridium complex (R)

25

Indeterminate

Indcterminate

Barren of Foraminifera.

Dark gray shale.

Early Cretaceous
Possible Aptian - Albian

Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Endosporites sp. (V) *
Osmundacidites spp. (R)
Taeniaesporites spp. (R) *

13



Cyclonephelium  distinctum (F)
Odontochitina opercitlata (V)
Oligosphaeridinm complex (R)
Oligosphaeridium complex (thick-wall) (V)

T.AL 2.3

83) 96MU 30-2

FORAMINIFERA
Age. Indcterminate
Environment. Indeterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray siltstone or silty shale.

PALYNOLOGY

Age. Early Cretaccous
Probabie Aptian - Albian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (F) *
Osmundacidites spp. (R)
Gardodinium trabeculosum (V)
Odontochitina ovperculata (R)
Oligosphacridium complex (R)
Oligosphacridium complex (thick-wall) (R)
Sverdrupiclla wusitata (V) *

.—)
S

2.3

84) 96MU 30-3

FORAMINIFERA
Age. Early Cretaceous
Valanginian
Zone. F-13

12



Environment.  Middle to Outer Neritice - Turbid
{Middle to Outer Shelf)

Fauna. Ammobaculites erectus (F)
Ammobaculites reophacoides (R)
Ammodiscus asperus (R)
arcnaccous spp. {large, coarse) (F)
Gaudryina leffingwelli (R)
Haplophragmoides duofiatis (R)
Pyritc (R)

Washed Lithology.  Medium to dark gray shale.

PALYNOLOGY
Age. Indcterminate
Environment.  Indeterminate
Palynomorphs. ?Tasmanaccae (A)
Unidentificd spore and fragments, poorly preserved (R)
T.A.L 2.6
Remarks. Relatively sparsce organic recovery.

85) 96MU 33

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray siltstone or silty shale.

PALYNOLOGY

Age. Cretaceous
Undifferentiated

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (C)
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Densosporites spp. (C) *

Exesipollenites tumulus (F)

Podocarpidites sp. (V)

Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (V) *

T.A.l 27

86) 96MU 33-1

FORAMINIFERA
Age. Indeterminate
Environment. Indcterminate

Fauna. Barren of Foraminifera.
Pvrite (R)

Washed Lithology,  Dark gray to black slickensided shale.

PALYNOLOGY
Age. indcterminate

Environment.  No cvidence of marine,

Palynomorphs. Undifferentiated bisaccates (R)
Densosporites spp. (V) *

TAL 2.3

Remarks. Abundant amorphous organics.

87) 96MU 33-2

FORAMINIFERA
Age. Late Jurassic to Early Crctaccous
Oxfordian to Valanginian
Zone. F-13 to F-16

Environment.  Ouler Neritic to Upper Bathyal - Turbid
{Outer Shetf to Upper Slope)
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Fauna. Gaudryina milleri (R)
Haplophragmaoides coronis (R)
Haplophragmoides duoflatis (F)
Haplophragmoides inflatigrandis (F)
Paper shale (R)
Pyrite sticks (F)

Washed Lithotogy.  Dark gray to black slightly paper shale.

PALYNOLOGY

Age. Late Jurassic
Kimmceridgian - Tithonian(?)

Environment. Marinc

Palynomorphs, Densosporites sp. (Fy *
Punctatisporites spp. (F) *
Conyaulacysia cladophora (V)
Parcodinia ccratophora (V)
Pareodinia osmingtonensis (A)

TAL 2.6
Remarks. The limited assemblage indicates a post-Oxfordian age.
88) 96MU 33-7
FORAMINIFERA
Age. Late Jurassic to Early Cretaccous
Oxfordian o Valanginian
Zone. F-13 to F-16

Environment, Probable Midadte to Outer Neritic - Turbid
(Probable Middle to Outer Shelf)

Fauna. Ammobaculites reophacoides (R)
Bathysiphon granulocoelia (R)
Cenosphaera spp. (pyritized) (F)
Haplophragmoides coronis (F)
Haplophragmoides duoflatis (F)
Haplophragmoides inflatigrandis (R}
Paper shale (R)
Pyrite sticks (C)
Trochammina instowensis (V)
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Washed Lithalogy.

PALYNOLOGY

Age.

gnvironment,  Marine

Palynomorphs.

89) 96MU 38

FORAMINIFERA

Age.
Environment.

Fauna.

Washed Lithology.

PALYNOLOGY

Age.

Environment.

Palynomorphs.

Dark grav to black slightly paper shale.

Late Jurassic
Oxfordian

Undifferentiated bisaccates (F)
Classopollis classoides (R)
Densosporites spp. (A) *
Indeterminate small spores (A)
Kraeuselisporites spp. (R) *
Lophozonotriletes rarituberculatus (F) *
Lundbladispora sp. (R) *
Lycopodinmsporites sp. (V)
Murospora varia (R) *
Punctatisporites spp. (R} *

? Acanthaulax senta (R)
Gonyaulacysta cladophora (F)
Nannoceratopsis pellucida (R)
?Sirmiodinium grossi (V)

26-27

Indeterminate

indeterminate

Barren of Foraminifera.

Dark gray shale.

Indeterminate

No evidence of marine.

?Classopollis classoides (V)
Densosporites spp. (R) *
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90) 96MU 38-1

FORAMINIFERA
Age. Indcterminate
Environment. Indererminate
Fauna. Barren of Foraminifera.,

Washed Lithology.  Dark gray slightly silty shale.

PALYNOLOGY
Age. (ndeterminate

Envirpnment. No evidence of marine.

Palynomorphs. Indcterminate spore fragments (F)
T.AL 2.87

51) 96MU 42

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate

Fauna, Barren of Foraminifera.

Washed Lithotogy.  Dark gray slightly silty shale.

PALYNOLOGY
Age. Indeterminate
Environment. No cvidence of marine.

Palynomorphs. Densosporites sp. (R) *
Indetcrminate spore fragments (F)
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92) 96MU 43

FORAMINIFERA
Age. Early Cretaccous
Barremian to Aptian
Zone. F-11 to F-12

Environment.  Middle to Outer Neritic
{(Middle to Outer Shelf)

Fauna. Cavelinella stictata (V)
Haplophragmoides coronis (V)
fnoceramus prisms (V)
Lenticulina macrodisca (V)
Valvulineria loctterlei (V)

Washed Lithology,  Dark brownish-gray slightly silty micaceous shale.

PALYNOLOGY

Age. Probable Cretaccous
Undifferentiated

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporiles sp. (R) *
QOligosphacridium complex (F)
Tasmanaceae (V)

T.A.L 23-25

93) 96MU 46-2

FORAMINIFERA
Age. Early Cretaceous
Probable Barremian to Aptian
Zone. Probable F-11 to F-12

nE



Environment.  Marine (Undift))
Fauna. Ammobaculites fragmentarius (V)

Washed Lithology, Light and dark gray slightly micaceous shale.

PALYNOLOGY

Age. Probable Neocomian
Undiffcrentiated

Environment.  Marine

Palynomorphs. ?Cycloncphelium distinctum (F)
Micrhystridium spp. (A)
Oligosphaeridium complex (thick-wall) (C)
TA.L 28-3.0

Remarks. Poor preservation.

94) 96MU 46-3

FORAMINIFERA
Age. Indcterminate
Environment. Indcterminate
Fauna. Barren of Foraminifera.

Limonite sticks (F)
Paper shale (R)

Washed Lithology.  Dark gray slightly micaccous shale.
Discussion. Possible Barremian to Aptian based on washeqd lithology
only.
PALYNOLOGY
Age. Early Cretaceous

Valanginian
Environment, Marinc

Palynomorphs. Undiffcrentiated bisaccates (A)
Classopollis classeides (C)
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Excesipollenites tumulus (R)

Gleicheniidites scnonicus (R)
Clathroctenocystis elegans (R)
?Gochteodinin villosa (V)

Gonyaulacysta sp. G (V)

Nelchinopsis kostromiensis (R)
Oligosphaeridium complex (thick-wall) (R)
Sentusidinium rioultii (V)

T.A.L 2.8
95) 96MU 52
FORAMINIFERA
Agc. Early Cretaceous

Probable Oxfordian to Valanginian
Zone. Probable F-13 to F-16

Environment.  Probable Neritic (Undiff.)
(Probable Shelf)

Fauna. Ammobaculites ercctus (V)
Haplophragmoides coronis (F)
Haplophragmoides duoflalis (F)

Washed Lithology.,  Dark gray shale.

PALYNOLOGY
Age. Late Jurassic
Oxfordian
Environment.  Marine
Palynomorphs. Undifferentiated bisaccates (A)

Classopollis classoides (F)
Densosporites spp. (F) *

Gleicheniidites senonicus (R)
Hymenozonotriletes lepidophytus (V) *
Kraeuselisporites sp. (V) ¥
Lophozonatriletes rarituberculatus (Ry *
Lycopodiumsporites sp. (F)
Punctatisporites spp. (R) *
Gonyaulacysta cladophora (R)
Gonyaulacysta jurassica {C)
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Kalyptea diceras (R)
Nannoceratopsis pellucida (R)
Pareodinia osmingtonensis (A)
Sirmiodinium grossi (R)
Tubotuberella apatela (V)

T.A.L 2.6

96) 96MU 54

FORAMINIFERA
Age. Early Cretaceous
Probable Barremian to Aptian
Zone. Probable F-11 to F-12

Enviropment.  Marine (Undiff.)
Fauna. Ammobaculites fragmentarius (V)

Washed Lithology.  Light and dark gray micaceous shalc.

PALYNOLOGY

Age. Probable Early Cretaccous
Possible Aptian - Albian

Environment. Marine

Palynomaorphs. Undifferentiated bisaccates (C)
Densosporites spp. (R) *
Lycopodiumsporites spp. (R)
?Muderongia sp. 5 (V)
Nannoccratopsis gracilis (V) *
?Odontochitina operculata (V)
Oligosphaeridium complex (R)
Sverdrupiella wusitata (V) *

T.A.L 28-3.0

97) 96TM 20A

FORAMINIFERA

Age. Indeterminate

Ju (



Environment.  Indeterminate
Fauna. Barcen of Foraminifera.

Washed Lithology.  Dark gray micaccous shale.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Cretaccous
Undifferentiated

Environment.  Marnne

Palynomorphs. Undifferentiated bisaccates (C)
Classopallis classoides (R)
Densosporites spp. (F)
fmbatodinivm jaegert (R)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (R) *

-
>

2.7

98) 96TM 21B

FORAMINIFERA
Age. Earlv Crotaccous
Probable Aptian
Zone, Probabic F-11

Environment.  Probable Neritic (Undiff.)
(Probable Shelf)

Fauna. Ammobaculites fragmentarius (F)
Haplophragmoides excavatus (F)
Haplophragmoides 1opagorickensis (R)
Textularia topagorukensis (R)

Washed Lithology.  Brownish-gray slightly sandy micaceous shale.

PALYNOLOGY

Age. Cretaccous
Undifferentiated

42



Environment,  Marine

Patynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Gleicheniidiles senonicus (R)
Lycopodiumsporites sp. (V)
Cyclonephelivim distinctum (R)
Pterospermopsis sp. (V)

T.A.l 3.0

99) 96TM 21C

FORAMINIFERA
Age. indeterminate

Environment,  Indeterminate

Fauna. Barren of Foraminifera.
Washed Lithology.  Dark gray slightly sandy micaccous shale.
Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Possible Cretaceous
Undifferentiated

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (F)
Densosporites spp. (R) *
?Klukisporites sp. (V)
?Cyclonephelium distinctum (R)

TA.L 3.0

Remarks. Poor prescrvation.

100)  96TM 22A
FORAMINIFERA

Age. Indeterminate

ju3



Environment. Indeierminate
Fauna. Barren of Foraminifera,

Washed Lithology.  Dark gray micaccous shale.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Cretaceous
Undifferentiated

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Odonlachitina operculata (V)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (R) *

T.AL 27-28
101) 96TM 25
FORAMINIFERA
Age. [ndcterminate

Environment.  Indeterminate

Fauna. Barrcn of Foraminifera.
Washed Lithology.  Dark brownish-gray micaceous shale.
Discussion, Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Early Cretaceous

Probable Aptian - Albian

Environment. Marine

qy



Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F)
Cyclonephelium distinctum (R)
Gardodinium trabecitlosum (V)
Muderongia sp. 5 (V)
Odontochitina operculata (V)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (V) ¥
Palacoperidinium cretaceum (R)

T.A.L 27

102)  96TM 28A

FORAMINIJIFERA
Age. Indeterminate
Environment.  Indeterminate
Fauna. Barren of Foraminifera.

Washed Lithology.  Dark brownish-gray micaccous shalc.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Indeterminate

Environment. No cvidence of marine.

Palynomorphs. Densosporites spp. (F) *
T.A.L 28-3.0
Remarks. Very poor prescrvation.,

103) 96TM 28B

FORAMINIFERA

Age. Indeterminate

Environment. [ndecterminate

148



Fauna. Barren ot Foraminifera.

Washed Lithology.  Dark gray micaccous shale.

Discussion, Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Age. Indeterminate

Environment.  No cvidence of marine.

Palynomaorphs. Undifferentiated bisaccates (R)
T.A.L 18

104)  96TM 40A

FORAMINIFERA
Age. Early Cretaccous
Valanginian
Zone, F-13

Environment,  Ouler Neritic to Upper Bathyat - Turbid
(Outer Sheif to Upper Slope)

Fauna. Annmobaculites erectus (F)
Gaudryina leffingwelli (R)
Caudryina milleri (F)
Glomospira subarctica (C)
Glomospirella arctica (R)
Haplophragmoides coronis (R)
Haplophragmoides duoflatis (R)
Haplophragmoides inflatigrandis (R)

Washed Lithology.  Dark gray bentonitic? shale.
PALYNOLOGY
Age, Indcterminate

Environment.  Indcterminate

76



Palynomorphs. Barren of palynomorphs.

T.AL 3.07

Remarks. Very sparse organics, Some coaly fragments.

105)  946TM 41A

FORAMINIFERA
Age. Early Cretaccous
Probable Oxfordian to Valanginian
Zone. Probable F-13 to F-16

Environment,  Marine (Undiff)
Fauna. Haplophragmoides duoflatis (R)

Washed Lithalogy.  Dark gray slickensided shalc.

PALYNOLOGY

Age. Late Jurassic
Oxfordian

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (R)
Densosporites spp. (F) *
Punctatisporites spp. (R) *
Atapodinium prostatum (R)
?Chylroeisphacridin  pericompsa (R)
Parcodinia osmingtoncnsis (C)

T.A.L 26-2.7
106) 96TM 42A
FORAMINIFERA
Age. Early Cretaccous
Probable Valanginian to Hauterivian
Zone. Probabte F-13

M7



Environment.  Indetcrminate

Fauna. Barren of Foraminifera.

Washed Lithology.

PALYNOLOGY

Age.

Environment, Marine

Palynomorphs.

Remarks.

107)  96TM 46B

FORAMINIFERA

Age.

Paper shale (F)
Rounded frosted quartz floaters (F)
Tar (R}

Dark gray to black somewhat paper shale.

Indeterminate

Undifferentiated bisaccates (R)
Small indeterminate spore(?) (A)
Baltisphaeridium sp. (R)
Micrhystridium spp. (R)
Pterospermopsis sp. (R)

23
Abundant amorphous organics.

This samplc appears to be from the same stratigraphic
interval as 94MU 72-1.

Both samples consist largely of amorphous organic
material and have an abundance of the same
indeterminate spore(?).

Indeterminate

Environment. [ndcterminate

Fauna. Barren of Foraminifera.

Washed Lithology.

Discussion.

PALYNOLOGY

Dark gray micaccous shale.

Possible Barremian to Aptian based on washed lithology
only.
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Age. Possible Early Cretaccous
Undifferentiated

Environiment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Lycopodiumsporites sp. (V)
Oligosphacridium complex (F)
?Sentusidinium rioultii (V)

T.AL 23-25

108)  96TM 48C

FORAMINIFERA
Age. Early Crctaccous
Probable Aptian
Zone, Probable F-11

Environment.  Marine (Undiff.)

Fauna. Bathysiphon scintillata (V)
Gypsum (R)
Washed Litholopy.  Dark gray micaccous shalc.
PALYNOLOGY
Age. Possible Early Cretaceous

Undifferentiated

Envirpnment. Marine

Palynomorphs. Undiffcrentiated bisaccates (A)
Densosporites spp. (F) *
Lycopodiumsporites sp. (V)
Odontochitina operculata (V)
Oligosphaeridium complex (V)
Sirmiodinium grossi (V)

T.A.L 23-25

109)  96TM 49A

47



FORAMINIFERA

Age, Indeterminate
Environmenl.  Indoterminale
Fauna. Barren of Foraminifera.

Washed Lithotogy.  Dark gray micaceous shale.

Discussion. Possible Barremian to Aptian based on washed lithology
only.
PALYNOLOGY
Agc. Probabte Cretaccous

Undifferentiated
Environment.  Mannoe

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Lycopodiumsporites sp. (R)
?Odontochitina operculata (V)
Oligosphaeridium complex (R)
Tasmanaceae (V)

TAL 23-25
Remarks. Paor preservation.
REFERENCE

Heroux, Y., Chagnou, A. and Bertrand, R,, 1979. Compilation and corretation of major  thermal
maturation indicators: Bull. Am. Assoc. Petr. Ceol., 63: pp. 2128-2144.

Interpreted by:

Michael B. Mickey Hideyo Haga
Foraminifera Palynology
MICROPALEO CONSULTANTS, INC.MICROPALEO CONSULTANTS, INC.
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March 20, 1997

TO: Gi) Mull
State of Alaska, Department of Natura) Resources
Division of Geological and Ceophysical Surveys
794 University Avenue, Suite 200
Fairbanks, Alaska 997(19-3645

SUBJECT: Biostratigraphic Report - Western Delong Mountains Field Party Outcrop
Samples from North Slope, Alaska

1 Y MARY

A second group of outcrop samples from the Western Delong Mountains Field Party was
submitted for biostratigraphic analysis. The samples, which totaled 74, were selectively
analyzed for Foraminifera and/or palynomorphs.

This report is a continuation of the 109 sample study that was completed on December 4,
1996.

RESULTS

The interpretations for the age, zone and environment of deposition are given for each
discipline. A list of the recovered microfossils is provided for each sample. The foraminiferal
analysis also includes a washed lithology description.

The foraminifcral abundances represent the following quantities: V = very rare (single
specimen), R = rare (2 - 5 specimens), F = frequent (6 - 25 specimens), C = common (26 - 100)
specimens), A = abundant (101 - 999 specimens) and P = protific 1000+ specimens).

The reported palynomorph abundances represent the following quantities: V = very rare
(single specimen), R = rare (2 - 5 specimens), F = frequent (6 - 15 specimens), C = common (16 - 30
specimens) and A = abundant (greater than 30 specimens). An asterisk (*) denotes reworked forms.

The palynological analysis also includes the visual estimate of the thermal alteration
index (T.A.L). The T.A.l. estimations arc usually tentative when examining surface sample
material. Past studies (Haga, H., unpublished report) have shown that weathered samples taken
near the ground surface can contain significantly different organic constituent percentages when
compared to unweathered sampics taken from the same stratigraphic unit. The weathering can
also alter palynomorph coloration through chemical processes. Often the chemical alteration
will darken sporomorph walls. Having stated the above caveats, it appcars that most of the
T.A.L values seen in these samples are within the mature range for hydrocarbon generation.



Micropaleo 3/20/97 CSM

Mt 8| DOGS SAMPLE PALEONTOLOGIC AGE ENVIRONMENT LOCATION FORMATION | QUADRANGLE | LAT | LONG
110 |96 Mu 4 Paiynology- Probable Aplian-Albian Marine NW of Poko Min  |i€1o ss Delong Mitn 68.872 | -162.42
11 (96 Mu b Palynology- Progable Aptian-Albian Marine NW of Poko. Min Kio 53 Defong Min 1 68 663 _‘1-;;;9
112 sx; Mu 12 ::E::::f‘é‘ﬁ:‘g:;‘:::ius Undifferentiatod pocieminale Kukpowruk River  |Kto Oclong Min | 68773 | -163.155
113 (96 Mu 13 Palynology- Early Cretaceous Undifferentiated Marine Eagle Creek Ko Delong Min C2 58,734 |-163.076
114 |96 Mu 16 Palynology- Probable Aplian-Albian Marine Adveniure Creek Kto Misheguk Min 68.837 |-1861 _1;6_
145 (06 Mu 18 gm&zmpm?;;fn Abian ] z:?n;"j”"_"’f“ L frumikna ;;n;ne Knc.:.: H ___;%;n; Et;tw_ - ;é:‘;ﬁ-l 162 5-_29
116 |$6 Mu 20 Palynology- Indeterminale No evidence of marite Eagle Cree Kto Delong Min C2 68 741 | -162 895
117 |96 Mu 20-1 Palynology- Indeieminate o l‘:c;_e-v;(;ei;:e ;ﬂ r_n;rme ) E;gle Cr;ek Ko N {;elo;\g Mln -CE‘- | g8 74 | -16;? B899
118 |96 Mu 21 §°'iam“| Hmpm:'ﬁ;n Alian ;‘:g;?‘"_i‘.‘;; - Up;( I_(_u_k;owruk Kb; o l:_ielc_mng 82 ‘;;4-64 -162,_9_33
119 |96 Mu 26 gﬁ&f‘&ﬁﬁm\;f@"m ::3'::{&;:::‘} Kukpowruk River |72 Delong Min G3 | 66.562 -163.43?
120 |96 Mu 335 zﬁﬁzﬁc:ﬁ?&mgdm@ t;:;ﬂn-:rmina!e Thetis Creek KB Deleng Min C5 68.672 | -164.78
121 (96 Mu 336 E?ﬁféﬁ?ﬁﬁaﬁmmwm ;:adinemmam Thetis Creek ft_______ B Dj’i“?“f_’ii o8 ;7; “5”—8
122 |06 Mu 34 E;Wmn;“;g':‘*o:;ﬁ Oxfordian fﬁg;;“{%ﬁ‘;"gﬁg; ”ﬁ;ﬂe Thetis Groek Kk Delong Min C5 | 68.679 | -164.746
123 |98 Mu 352 gm:m m"ﬁ"‘&r‘f Barremian L’:::."‘:"“i"a'e Thetis Ridge Kk Dolong MIn C5 | 68.681 -164,_60—9
124 |98 Mu353  |Palynology- Probable Aptian-Albian Marine Thetis Ridge Kk Delong Min G5 | 68.684 |-164.603
125 |96 Mu 354  {Palynotogy- Probable Aptian-Atbian Masine Thetis Ridge Kio Delong MIn €5 | 68.685 | -164.505
126 |96 Mu 355  |Palynology- Probable Aplian-Albian Madne Thetis Ridge Kto Delong Min C5 | 68.687 |-164 589
127 |96 Mu 39 Palynotogy- Probable Eary Crefaceous Undiff, Marine Lower ifiglurk CK  |Kio Misheguk Ma CS | 68.736 | -181.751
128 |96 Mu 40 Palynalogy- Indeterminate No evidence of marine Lower lighsruk Ck |Kio Misheguk Min C5 | £8.728 |-161.706

NOTE: Table compited by C.G.Mull 12097



Micropaleo 3/20/67 CSM

128 |96 Mu 53 Palynology- Probable Aptian-Afbian Marine | Pitmegea River Kic Delong Min Cé 68.697 |-163.867
130 |96 Mu 531 Palynclogy- Probable Aptian-Abian Marine B Pilmegea River Klo Delong erln’(:.; _ “68.597 ;;;_8_6?
121 (96 Mu 574 ;m%%sxmmﬁirm Unditl ndelerminate Kukpowruk River | KJk Delong MinC4 | 68,529 |-163 266
192 o a0 eesie Aptan-Abian e W.of Supise C. Ko Ocong Mn D2 | 63,853 | 162 944
132 |96 Ha 11 i:?;ﬁg%‘:ﬁg?&fl’fn sitterentiated m:fg'::;"m':m W. of Sumpdse €. |Kto Dolong Min D2 | 68.853 | -162.937
134 |96 Ha 15 i:ﬁ’“n;f:f‘cﬁ‘;‘maﬁn — 'ﬁ:f;‘;’l‘m W.of Suprise C.  |Kia Delong Min 02 | 68.833 |-162.783
135 |96 Ha 16 ::I’?nm;::gf“'é"g:*gﬂ::‘:}us Undifferentated m:;’;“i:f;;m Wool SupiseC. Ko Eiiin_g fnm Dz 68.85-4 162,902
136 |96 Ha 19 Palynology- Possible Barremian-Aplian Marne $. Fk. Tupikchak Ck. |Kto LDelong Min D1 68 904 | -162.59

137 |96 Ha 20 Palynclegy- Probable Aptian-Afbian Marine Eagle Ck. Kia Delong Min D2 68.76 [-163.124
i38 |66 Ha 27 Palynology- Cretaceous Undiflgrentizied Marine Spike/Higluruk Ck Kbl/Kmk Misheguk Min C5 | 68,708 1;_1 ;
139 |96 Ha 2¢ Palynology- Probable Eady Cretacecus Unditt, Marine Spike/lgluruk CTko Kb Kmk Misheguk Min C5 | 8.71 - -161 .?;
140 |96 Ha 45 Pafynology- Probable Aptian-Abian Marine NE of Thetis Ridge |Kio Delong Min C5 68.694 |-164.541

141 (96 Ha 49 Patynology- Probable Aptian-Abian Marine NE of Thetis Ridge |Kio Deiong Min C5 68.711 |-164.496
142 |96 Ha 50 Patynalogy- Probable Aptian-Albian Marine NE ol Thetis Ridge |Kio Detong Mia C5 68.72 .154,4;
143 |96 Ha 52 Palynofogy- indeterminate No evidence of marine Kokolik River Kt Delong Min Ct 68.723 |(-162.068
144 |96 Ha 56 Palynology- ndeterminale No evidence of marine Upper Pitmegea R. Llibl Delong er; Cc4 68.617 -163.801

145 |96 Ha 58 Pajynology- Indeterminate HNo evidence ol marine Upper Pimegea R.m Kbl H Delong Min C4 68 ,;22 . 1_6:; ;6
145 |06 Ma 62 Patynology- indeterminate No evidence of marine g"""e‘m"“""‘"”k Kmik Delong Min €3 | 68.566 | -163.432
147 |96 Ha 68 Palynology- Indetecminate No evidence ol marine Spike Creek Kbl Misheguk Min C5 | 68.839 |-161.772
148 |96 Ha 69 Palynolegy- Indelerminate No evidence of masine Spike Creek Kbt Misheguk MIn C5 | B68.643 !-161.775

NOTE: Tablke compiled by C.GMull 12/97
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Micropaleo J20/87 CSM

149 |96 Ha 70 Paiynology- indeteminate Mo evidence ol marine Spike Creek Kb Misheguk MIn C5 | B8 65 | -161.773
150 |96 TM 12A Palynology- Probabie Crelaceous Undiﬂer;nia;d —. Msm:e* NW of P;s: !\Imn K_I: - -'-Z\)ei;;QWMI;'n- 02 ) 68“_-8_6-1_ - 1 ;_2‘70;
151 |96 TM 16A Palynclogy- Probable Apifan-Adbian Macine E. ol Surprise ; ) Klo Dalong Min 02 -I 68.!;;— -162,;
152 |96 TM 29B Palynciogy- Indelerminale — N;:;i;e;n;: of marine Ilig;t-xmk Creek Kbl B Mishe;_k- N;'.n_CS 5;69;“ -_1;5_1-_;2-6
153 |96 TM 200 Palynology- lndeteminate No evidence of marine Highuruk Creek _ Kbi?7777 Mis;egj Min C5 | _r;?; 899 |.161.726
154 |96 TM 30C Palynology- Indeterminate Mo evidence of maring lligiuruk Creel;-- - K Misheguk Mta ;3_5 6; 6‘:; _'.'&_31 ?3_6
155 |96 TM 318 Palynology- ledeterminate MNo evidence ol marine Iliglun;s :r:ek ;b: o "h;i-s:e_guk Mlﬂ-é; 68695 1;_?3;
156 (86 TM azB Palynology- Indetemminate No evigence ol marine ligluruk ;; Kol Misheg;ﬁ Min C; 6:; ?:;i; —_-1;1 ?3_
157 |86 TM 33B Paiynology- Indelesminate No evidence of marine Spike Creek ;t;" Misheguk Min C5 _ ;; 6;_5-_ -TJ 7;‘6
158 |96 TM 43A ;mmﬁw&?;ﬁm Aptian L’;:?;"“i“a‘e Ipewik Rives N Kk Delong Min c§ 68.69 -_1 64.5_82
159 196 TM 44 ﬁmﬁﬁa'ciﬂﬁ Jlﬁ:i:fne:ﬁ;mm Mo e ipewi River Kok Delong MInCS | 62,623 | -164.562
160 [0 T asa  [[olamerm, Posstal Hadtervin 1o Baremian Sﬁfﬁ&%&?gg} Ipewik River Kk Oefong Min G5 | 68 604 | -164.545
161 |96 TM 458 g;’:ggef:m A"sfl:r‘:'"ré;;" Baremian ::::: (Unditf.) Ipewik River Kot Delong Mio CS 68604 |1 64.545
162 (96 TM 548 Palynology- Indeterminaie No evidence ol marine lligluruk Creek Kot Misheguk MIn C5 | 68 641 | -iB1.44

163 |96 TM 558 Palynology- Hauterivian Mayine liglurik Creek Kbl Misheguk Min C5 B_ﬁ.éSZ -161.492
164 |96 TM S6A Palysology- Indeterminate No evidence of marine ligiuruk Creek Kbl Misheguk Mtn C5 ;8_66 -161.512
165 |96 T™M 57A Pafynology- Indelesrminate No aevidence o maring ligluruk Cregk Kbi Mishaguk Min C5 6_1; B85 —161,524-
166 |96 TM 58A Palynology- Indeterminate Marina? ligiursk Creek Kbl Misheguk Mtn C5 — ;3657 1-6“1;
187 |96 TM G6C Palynology- Prebable Early Cretaceous Undiff, Marine Eagie Ck. nosa Kmk Delong Mtn D1 68.77 |-162.832
168 |08 Mu 43-1 | Palynology- Vatanginian Marioe ;";i”f':‘f";;gx‘ Kb Delong MINnC1 | 68.562 |-162.376

NOTE: Table complled by C.G.Mull 12/97
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Tingmerkpuk River FDe&ong Mtn C1 68.562 |-162.376

169 |94 Mu 43-2 Pafynology- Haulerivian Marine measured sedion Kii ) 1
. . . Tingmerkpuk River b
. . elong Min C1 . - .
179 |84 Mu 433 Palynolegy- Indeterminale No ewdence of maring measured seclion Kbl 9 68.562 162.376
- . Tingmerkpuk River D
- - elong Min C1 .
171 |94 Mu 43-4 Palynckagy- Hauterivian Masne ured section JKbl g _ 68 562 | -162.376
L . Tingmerkpuk River 0 Mn €1
172 |94 Mu 435 Palynology- Hauterivian Masina measured . Kbl eleng Min 66.562 |-162.376
. . Tingmerkpuk River
, D Min -
173 |94 Mu 43-6 Patynology- Probabie Haulesivian Marine measured o Kbl elong c1 68.562 t62.376
174 |94 Mu 427 |Patynology- Early Cretaceous Undifferentiated  |Masine Tingmerpuk River |, Delong Min G1 | 88.562 |-162.376
measured seclion . :
. . Tingmerkpuk River
" tn C1 .
175 (94 Mu 438 Patynology- Probable Hauterivian Marine measwied seciion Kbl Deleng Mtn 68.562 162.376
176 |94 Mu 43.9 Palynology- indelesminate Indelerminale Tingmerkpuk River ., Delong Min C1 68.562 | -162.376
measured sechon
. . Tingmerkpuk River Min C1
177 |94 Mu 43-10 Palynotogy- Probable Hautedvian Marine measured section Kbl | Delong Min 68.562 | -162.376
.. . Tingmerkpuk River
™ . - Deleng Min C1 -
X 178 |94 Mu 43-1% Palynology- Probable Haulervian Marine measured section Kbl g Min 68.562 162.376
~ Tingmerkpuk River
R . i Deleng Min C1 .
179 |54 Mu 43-12 Palynology- Probable Haulerivian Marine measured section Kbl g 68.582 162.376
180 |94 Mu 43-13  |Palynology- Probable Hauterivian Manne Tingmerkpuk Aives .., Delong Min Ct | 68.562 | -162.376
measured section ’ ’
£81 |04 Mu 43-14  |Palynology- Cretaceous Undillerentiaied Maring? Tingmerkpuk River tyq Delong MInC3 | 68,562 |-162.376
moaswed section ’ '
. . . . Tingmerkpuk River
. . Detong Min C1 -
182 |94 Mu 43-15 Patynology- Crelaceous Uindifferentialed No evidance of marine measured SClion Kbl g 68.562 $162.376

- : - Tingmerkpuk Hiv:ar_u:‘l Relapr Mg £t S EM ) HJE—-; I




110)  96MU 4

PALYNOLOGY

Age. Early Cretaccous
Probable Aptian - Albian

Environment.  Maring

Palynomorphs. Undifferentiated bisaccates (A)
Cicalricosisporites spp. (R)
Densosporites spp. (F) *
Lycopodiumsporites spp. (C)
Osmundacidites spp. (R)
Cyclonephelivm distinctum (F)
Gardodinium deflandrei (F)
Guridodinium trabeculosim (R)
Microdinium opacum (V)
Odontochitina operculata (R)
Oligosphacridium complex (A)
Palacoperidinium  crelaceum (R)

T.A.l 25-27
111)  96MU6
PALYNOLOGY
Age. Earty Cretaceous

Probable Aptian - Albian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (R) *
Endosporites sp. (V) *
Osmundacidites spp. (R)
Cyclonephelium distinctum (R)
Muderongia tetracantha (R)
Odontochitina operculata (R)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (R) *
Palacoperidinium cretaceum (R)
Spiniferites sp. (V)

T.A.L 23-25

Remarks. Poar preservation.

I5Y



112)  96MU 12

FORAMINIFERA
Age. [ndeterminate
Environment.  Indeterminate
Fauna. Barren of Foraminifcra.

Washed Lithology.  Dark gray slightly micaccous shale.

PALYNOLOGY

Age. Earty Cretaccous
Undifferentiated

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (F)
Deltoidospora sp. (V)
Densosporites spp. (R} *
Cyclonephelium distinctuni (R)
?Gardodinium trabeculosum (R)
Oligosphaeridium complex (R)

T.A.L 25-27

Remarks. Very poor preservation.

113)  96MU 13

PALYNOLOGY
Age. Early Cretaccous
Undifferentiated
Environment. Marine
Palynomorphs. Undifferentiated bisaccates (F)

Densosporites spp. (R) *
?Gleicheniidites senonicus (V)
?Gardodinium trabeculosum (V)

TA.L 2.8

X% 4



Remarks. Very poor preservation.

114)  96MU 16

PALYNOLOGY

Age. Early Cretaccous
Probable Aptian - Albian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Cleicheniidites senonicus (R)
Lycopodiumsporites spp. (R)
Cyclencphelium distinctum (R)
Gardadinium deflandrei (R)
Oligosphaeridium complex (F)
Oligosphaeridium complex (thick-wall) (V) *

T.A.L 23-25

115) 96MU 18

FORAMINIFERA
Age. Indeterminate
Environment.  indeterminate
Fauna. Barren of Foraminifera.

Washed Lithotogy.  Dark gray slightly micaceous shale.

PALYNOLOGY

Age. Early Cretaceous
Possible Aptian - Albian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Densasporites spp. (R) *
Lycopodiumsporites spp. (R)
Cyclonephelium distinctum (R)
Micrhystridium spp. (R)

¥4



116)  96MU 20

PALYNOLOGY

Age.

Environment.

Palynomorphs.

117)  96MU 20-1

PALYNOLOGY

Age.

Environment.

Palynomorphs.

TAL

Remarks.

118y  96MU 21

FORAMINIFERA

Age.

Environment.

Odontochitina operculata (V)
Olivosphaeridinm complex (R)
Palacoperidiniwim cretaceum (V)

23-25

Indetcrminate

No cvidence of marine.

Undifferentiated bisaccates (C)
Densosporites spp. (R} *
Gleicheniidiles senonicus (R)
Lycopodiumsporites spp. (R)

2.7

Indeterminate

No cvidence of marine.

Undifferentiated bisaccates (F)
Cicatricosisporites sp. (V)

2.7

Poor preservation.

Indeterminate

indcterminate

i



Fauna. Barren of Foraminifera.

Washed Litholagy.  Dark gray micaccous sittstone.
PALYNOLOGY
Age. Early Cretaccous

Probable Aptian - Albian

Environment.  Marine

Palynomorphs. Undilferentiated bisaccates (A)
Densosporites spp. (R) ¥
Cleicheniidites senonicus (R)
Taxodiaccae (R)
Cyclonephelium distinctum (R)
Floremiinia cooksaniae (V) *
Gurdodinium  deflandrei (R)
Muderongia fetracantha (R)
Oligosphaceridium complex (R)
Oligosphacridium complex (thick-wall) (R) *
Senfusidinium riowltii (V)

T.A.L 25
119)  96MU 26
FORAMINIFERA
Age. Early Cretaccous
Possible Valanginian
Zone. Possible F-13

Environment.  Marine (Undilf.)

Fauna. Barren of Foraminifera.
Buchia molds? (C)

Washed Lithology.  Medium to dark gray shelly shate.

PALYNOLOGY

Age. Indeterminate

Environment. Indceterminate

16 X



Patynomorphs. Barren of palynomorphs.
T.A.L ?

Remarks. Essentially barren of organics.

120)  96MU 33-5

FORAMINTFERA
Age. Possible Early Cretaceous
Possible Hauterivian to Barremian
Zone. Possibie F-12 to F-13

Envirosunent.  Indeternuinate
Fauna. Barren of Foraminifera.
Fish debris (R)
Rounded frosted quartz Roaters (F)

Washed Lithology. Black shale.

PALYNOLOGY
— Age. Crctaccous
Ungifferentiated
Environment.  Marine
Palynomorphs. Undifferentiated bisaccates (R)

Cicatricosisporites sp. (V)
Densosparites sp. (V) *
Lycopodiumsporites spp. (R)
Cyclonephelium distinctum (F)
Odontochitina operculata (V)
Oligosphacridium complex (R)
Pteraspermopsis sp. (R)

T.A.L 25-27

Remarks. The presence of Odontochitina operculata suggests a
Cretaccous age no older than Hauterivian.

/43



121)  96MU 33-6

FORAMINIFERA
Age. Indeterminate
Environment.  Indeterminate
Fauna, Barren of Foraminifera.

Washed Lithology.  Dark gray very fine grained sandstone or sandy shale.

PALYNOLOGY

Age. Cretaccous
Undifferentiated

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (R)
Densosporites sp. (R) *
Lycopediumsporites spp. (R}
Cyclonephelium distinctum (R)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (R) *
Palaeaperidinium cretaceum (V)

TA.L 25-27
122) 9sMU 34
FORAMINIFERA
Age. Probable Late Jurassic
Probable Oxfordian
Zone. Probable F-16

Environment. Middle to Cuter Neritic - Turbid
{Middle to Outer Shelf)

Fauna. Ammobaculites alaskensis (F)
Ammobaculites barrowensis (R)
Ammodiscus asperus (V)
Glomospirella arctica (R)
Haplaphragmoides spp. (C)
Haplophragmoides canui (R)

144



Washed Litholopy.

PALYNOLOGY

Age.

Environment,

Palynomorphs.

_}
>

;

123)  96MU 35-2

FORAMINIFERA

g

Zone.
Environment.

Fauna.

Washed Lithology.

PALYNOLOGY

Age.

Pyrite sticks (F)

Dark gray shate.

Late Jurassic
Oxfordian

Undifferentiated bisaccates (F)
Densosporites sp. (F) *
Lycopodiumsporites spp. (R)
Taeniaesporites sp. (V) *
Tripartites vetustus (V) *
Gonyaulacysta jurassica (A)
Nannoceratopsis pellucida (R)
Pareodinia osminglonensis (F)
Sirmiodinium grossi {F)

27

Possible Early Cretaccous

Possible Hauterivian to Barremian

Possibie F-12 to F-13

Indeterminate

Barren of Foraminifera.,

Paper shate (C)

Rounded frosted quartz floaters (C)

Dark gray to black paper shale,

Early Cretaccous
Probable Aptian - Albian

14§



Palvnomorphs. Undifferentiated bisaccates (R)
Cardodinium deflandrei (V)
Odoniochitina operculata (R)
Oligosphaeridinm complex (R)
Pteraspermopsis sp. (R)

T.A.L 23-25

Remarks. Abundant amorphous organics.

124)  96MU 35-3

PALYNOLOGY

Age. Early Cretaccous
Probable Aptian - Albian

Environment.  \Marine

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Deltoidospora spp. (R)
Densosporites spp. (R) *
Cleicheniidites senonicus (R)
Kracusclisporites sp. (V) *
Lycopodiumsporites spp. (R)
Cyclonepheliuwm  distinctum (R)
Gardodinitn  deflandrei (V)
Oligosphaeridium complex (F)
Oligosphaeridium complex (thick-wall) (V) *

T.AL 25

125)  96MU 35-4

PALYNOLOGY

Age. Early Cretaccous
Probable Aptian - Albian

Environnment.  Marine
Patynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R}

Cornutisporites scebergensis (R) *
Densosporites spp. (F) *

146



Gleicheniidites senonicus (R)

Cyclonephelium distinctum (R)

Muderongia tetracantha (V)

Odontochitina operculata (R)
Oligosphacridium complex (R}
Oligosphaeridinm complex (thick-watl) (V) *

T.A.l 25

126)  96MU 35-5

PALYNOLOGY

Age. Early Cretaccous
Probable Aptian - Albian

Environment.  Marine

Palvnomorphs. Undifierentiated bisaccates (A)
Densosporites spp. (F) *
Gleichemidites senonicus (R)
Kraeuselisporites sp. (V) *
Lycopodiwmsporites spp. (R)
Osmundacidites spp. (R)
Cyclonephelium distinctum (R)
Muderongia letracantha (V)
Oligosphaeridium complex (R)

T.A.L 25

127y  96MU 39

PALYNOLOGY
Age. Probable Early Cretaccous
Undifferentiated
Environment.  Marine
Palynomorphs. Undifferentiated bisaccates (F)

Densosporites sp. (R} *
Cleicheniidites senonicus (V)
Lycopodiumsporites spp. (R)
Zebrasporites sp. (V) *
Microdinium opacum (R)

T.A.L 25-27

Remarks. Very poor preservation,



128)  96MU 4D

PALYNOLOGY
Agc, Indeterminate
Environment.  No evidence of maring.

Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (R) *
Gleicheniidites senonicus (V)

T.AL 27

129)  96MU 53

PFALYNOLOGY

Age. Early Cretaccous
Probablc Aptian - Albian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Densosporites spp. (F) *
Lycopodiumsporiles spp. (R)
Osmundacidites spp. (R)
Trilobosporites sp. (V)
Cyclonephelium distinctum (R)
Odontochitina operculata (R)
Oligosphacridium complex (F)
Oligosphaeridium complex (thick-wall} (R) *
Palacoperidinium cretaceum (R)

T.AL 23-25

130)  96MU 53-1

PALYNOLOGY

Age. Early Cretaceous
Probable Aptian - Albian

Environment.  Marine

167



Palynomorphs. Undiffcrentiated bisaccates (A)
Densosporites spp. (F) *
Cleicheniidites senonicus (R)
Lycopodiumsporites spp. (R)
Osmundacidites spp. (R)
Taeniaesporites sp. (V) *
Cleistosphaeridium sp. (R)
Imbatodiniwn jaegeri (R)
Odontochitina operculata (R)
Oligosphaeridium complex (F)
Sverdrupiella usitata (V) *

TA.L 23-25

131)  96MU 57-4

FORAMINIFERA
Age. Indeterminate
Environmenl.  [ndeterminate

Fauna. Barren of Foraminifera.
Papcr shale (F)

Washed Lithology.  Dark gray slightly paper shale.

PALYNOLOGY
Age. Early - Middle Jurassic
Undifferentiated
Environment.  Marine
Palynomorphs. Undifferentiated bisaccates (A)

Densosporites spp. (R) *
Nannoceratopsis gracilis (F)
Tasmanaceae (F)

T.A.L 2.7
Remarks. Abundant amorphous organics.

132) 96HA 10

167



FORAMINIFERA
Age. Indeterminate

Environment.  Indeterminate

Fauna. Barren of Foraminifera.

Washed Lithology.  Dark gray slightly micaccous shale.
PALYNOLOGY

Age. Early Cretaccous

Possible Aptian - Albian

Environment.  Maring

Palynomorphs. Unditferentiated bisaccates (C)
Cicatricosisporites sp. (V)
Densosporites spp. (R) *
Cardodinium trabeculosum (V)
Oligosphaeridium complex (thick-wall) (V) *
Parcodinia cf. P. alaskensis (V) *

T.A.L 25

133)  96HA 11

FORAMINIFERA
Age. fndcterminate
Environment. Indeterminate
Fauna, Barren of Foraminifera.

Washed Lithology.,  Dark gray slightly micaccous shale.

PALYNOLOGY

Age. Crotaceous
Undifferentiated

Environment.  Marginal Marine
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Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (R) *
Lycopodiumspaorifes sp. (V)
Oligosphaeridium complex (R)
TA.L 27

Remarks. Poor preservation.

134) 96HA 15

FORAMINIFERA
Age. Indcterminate
Environment. Indeterminate

Fauna. Barren of Foraminifera,

Washed Lithology.  Dark gray slightly micaccous shale.

PALYNOLOGY

Age. Cretaccous
Undifferentiated

Environment.  Marginal Marine

Palynomorphs. Undifferentiated bisaccates (R)
Densosporites spp. (R} *
Cyclonephelium distinctum (R)
Oligosphaeridium complex (thick-wall} (R)

T.AL 27

135) 96HA 16

FORAMINIFERA
Age. hdceterminate
Environment. [ndeterminate

Fauna. Barren of Foraminifera.

121



136)

137)

Washed Lithology.  Dark gray slightly micaccous shale.

PALYNOLOGY

Age. Early Cretaccous
Undifferentiated

Environment.  Marginal Marine

Palynomorphs. Undifferentiated bisaccates (C)
Densosporites spp. (R) *
Trilobosporites sp. (V)
Cyclonephelium distinctum (R)

T.A.L 2.6
96HA 19
PALYNOLOGY
Age. Early Cretaccous

Possihle Barremian - Aptian
Environment,  Marine

Palynomarphs. Undifferentiated bisaccates (C)
Gardodiniyni deflandrea (V)
Microdinium opacum (V)
Odontochitina operculata (F)
Oligosphaeridium complex (A)

TAL 2.7

Remarks. Mainly amorphous organics.
96HA 20)
PALYNOLOGY

Age. Early Cretaccous

Probable Aptian - Albian
Enviropnment, Marinc

Palynomorphs. Undifferentiated bisaccates (A)

17



138) 96HA 27

PALYNOLOGY

Age.

Environment. Marine

Palynomorphs.

T.A.L

139) 96HA 29

PALYNOLOGY

Age.

Environment. Marine

Palynomorphs.

Remarks.

Cornutisporites seebergensis (V) *
Dcltoidospora spp. (R)
Densosporites spp. (F) *
Lycopodinmsporites spp. (R)
Gardodinium trabeculosum (V) *
Muderongia sp. 5 (R)
Odontochitina operculata (R)
QOligosphaeridium complex (F)

25

Cretaceous
Undifferentiated

Undifferentiated bisaccates (R)
Densosporites spp. (V) *
Gleicheniidites senonicus (R)
Odontochitina operculata (V)

2.5+

Probable Early Cretaccous
Undifferentiated

Undifferentiated bisaccates (R)
Densosporites sp. (V) *
Gleicheniidites senonicus (R)
Herendeenia alaskaensis (V)
Oligosphaeridium complex (V)

2.5+

Poor preservation. The palynomorph assemblage is very
sparsc. The incomplete assemblage suggests that the
Hauterivian age marker Herendeenin alaskensis is a
reworked specimen.

173



140) 96BA 45

PALYNOLOGY

Age. Carly Cretaccous
Probable Aptian - Albian

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Deltoidosporn spp. (R)
Densosporites spp. (F) *
Cyclonephelivon distinctum (V)
Odontochitina operculata (R)
Qligosphaeridivm complex (R)
Palacoperidinium  cretaceinm (R)

T.A 13-25

141)  96HA 4%

PALYNOLOGY

Age. Early Cretaccous
Probable Aptian - Albian

Environment.  Marine

Palynomorphs. Undificrentiated bisaccates (A)
Deltoidospora spp. (R)
Densosporites spp. (R) *
Lycopodiumsporites spp. (R}
Zebrasporites sp. (V) *
Gardodinium deflandrei (V)
Odontochitina operculata (R)
Oligosphaeridium complex (F)
Oligosphacridium complex (thick-wall) (V) *
Palacoperidinium cretaceum (R)

T.A.L 23-25

142)  96HA 50
PALYNOLOGY

Age. Early Cretaceous
Probable Aptian - Albian

174



Environment, Marine

Palynomorphs,

143)  96HA 52

PALYNOLOGY

Age.

Environmoent.

Palynomorphs.

T.A.L

144)  96HA 56

PALYNOLOGY
Age.

Palynomarphs.

T.A.L

145) 96HA 58

PALYNOLOGY

Age.

Undifferentiated bisaccates (A)
Densosporites spp. (R} *
Lycopodiumsporites sp. (V)
Osmundacidites spp. (F)
Cyclonephelium distinctum (V)
Gardodinium deflandrei (V)
Muderongia tetracantha (V)
Muderongia sp. 5 (V)
Oligosphaeridium complex (V)
Palacoperidinium cretaceum (R)

23-25

indecterminate

Na evidenee of marine.

Undifferentiated bisaccates (V)
Densosporites sp. (V) *

2.5+

Indeterminate

No cvidence of marine.

Undifferentiated bisaccates (V)
Densosporites spp. (R) *

25-27

Indcterminate
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Environment.  No evidence ol marine.

Palvnomorphs. Densosporites sp. (V) *
Gleicheniidites senunicus (V)
T.A.L 27

146)  96HA 62

PALYNOLOGY
Age. Indeterminate
Environment.  No evidenee of marine.
Palynomorphs. Undifferentiated bisaceates (R)

Cicatricosisporites sp. (V)
Gleicheniidites senonicus (V)

TA.L 2.7

147)  96HA 68

PALYNOLOGY
Age. Indeterminate

Environment. No evidenee of marine.

Palynomorphs. [Indeterminate spore(?) fragments (R)
TAL 25-27

148)  96HA 69

PALYNOLOGY
Age. Indeterminate

Environment.  No evidenee of marine.

Palynomorphs. Densosporifes spp. (R) *
Gleichenjidites senonicus (R)



149)  96HA 70

PALYNOLOGY

Age,

Environment.

Palynomorphs.

150y  96TM 12A

PALYNOLOGY

Age.

Environment.

Palynomorphs.

151}  96TM 16A

PALYNOLOGY

Age.

Indeterminate

Nao evidenee of marine.

Indeterminate spore fragments (F)
?Densosporites spp. (R) *
?Gleicheniidites senonicus (R)

23-25

Poor preservation.

Probable Cretaceous
Undifferentiated

Undifferentiated bisaccates (A)
Densosporites spp. (F) *
Micrhystridium sp. (V)
Oligosphacridium complex (R)
Tasmanacecae (V)

2.5

Probable Early Cretaceous
Probable Aptian - Albian

177



Palvnomorphs. Undifferentiated bisaccates (A)
Osmundacidites spp. (R)
Gachteodinia villosa (V) *
Oligosphacridium complex (R)
Oligosphacridium  complex (thick-wall) (R) *

T.A.l 25

Remarks. The single specimen of Gochleodinia wvillosa, a
Valanginian age dinocyst, is presumed to be reworked.

152)  96TM 29B

PALYNOLOGY
Age. (ndeterminate
Environment.  No evidence of marine.

Palynomorphs. Undifferentiated bisaceates (F)
Densosporites spp. (RY *

T.AL 2.5+

153)  96TM 29D

PALYNOLOGY
Age. Indeterminate

Environment.  No evidence of marine.

Palynomorphs. Undifferentiated bisaccates (F)
Densosporites spp. (R) *
T.A.L 2.5+
154)  96TM 30C
PALYNOLOGY
Age. (ndeterminate

Environment.  No evidence of marine.

180



Palynomorphs, Undifferentiated bisaccates (R)
Densosporites spp. (Ry *

T.A1, 2.5+

155)  96TM 31B

PALYNOLOGY
Age. Indeterminate

Environment.  No evidence of marine.

Palynomorphs, Indcterminate spores and spore fragments (R)
TAL 25-27

156) 96TM 32B

PALYNOLOGY
Age. [ndeterminate
Eavironment.  No ¢cvidence of marine.
Palynomorphs. Undifferentiated bisaccates (R)
Densosporites spp. (R} *
Osmundacidites spp. (R)

T.AL 2.5+

157y 96TM 33B

PALYNOLOGY
Age. Indeterminate

Environment. No cvidenee of marine.

Palynomorphs. Undifferentiated bisaccates (R)
T.A.LL 2.7

17



158)  96TM 43A

FORAMINIFERA

Age.

Environment.

Fauna.

Washed Lithology.

PALYNOLOGY

Age,

Environment.

Palynomorphs.

Remarks.

159)  96TM 44A

FORAMINIFERA

Age.

Zone.

Indeterminate
Indcterminate

Barren of Foraminifera.
Paper shale (R)

Black slightly paper shale.

Early Cretaceous
Possible Barremian - Aptian

Undiffcrentiated bisaccates (F)
Cleistosphaeridium spp. (R)
Cyclonephelium distinctum (A)
Gardodinium deflandrei (V)
Mudcrongia tetracantha (V)
Odontochitina operculata (C)
Oligosphacridium complex (F)
Oligosphaeridium complex (thick-wall) (R)
Palacoperidinium cretaceum (R)
Pterospermaopsis sp. (V)
Tasmanaccae (R)

23-25

Abundant amorphous organics.

Early Cretaccous
Possible Hauterivian to Barremian

Possible £-12 to F-13

132



Environment,  Marine (Undiff.)

Fauna. Buthysiphon granulacoclia (V)
Coal (F)
Haplophragmoides coronis (R)
Haplophragmoides duoflatis (V)

Washed Lithologv.  Dark gray very fine grained mica coaly sandstone or sandy
shale.

PALYNOLOGY

Age. Cretaccous
Undifferentiated

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Dcensosporites spp. (V) *
Cyclonephelium distinctum (V)
Odontochitina operculata (V)
Oligosphaeridium complex (F)
Pterospermopsis sp. (V)

TA.L 23-25

Remarks. The single specimen of Odontochitina operculata suggests
an age of Hauterivian or younger Cretaceous.

160y} 96TM45A

FORAMINIFERA
Age. Early Cretaceous
Possible Hauterivian to Barremian
Zone. Possible F-12 to F-13

Environment. Middle to Quter Neritic
(Middle to Outer Shelf)

Fauna. Conorboides umiatensis (F)
Caudryina tailleuri (V)
Haplophragmoides coronis (R)

Washed Lithology.  Dark gray silty shale.
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PALYNOLOGY

Age. Early Cretaccous
Hauterivian - Albian

Environment.  Marninge

Palynomorphs. Unditferentiated bisaccates (C)
Deltoidospora spp. (R)
Densosporites spp. (F) *
Cyclonephelium  distinctum (V)
Gardodinium deflandrei (V)
Muderongia tetracantha (V)
Oligosphaeridium complex (R)
Oligosphacridium complex (thick-wall) (V)
Palneoperidinium cretaceun (V)
?Parcodinia osmingtonensis {V) *
Ptervaspermopsis sp. (R)
Tasmanaceac (R)

TA.L 23-25

161) 96TM 45B

FORAMINIFERA
Age. Early Cretaceous
Possibie Hauterivian to Barremian
Zone. Posaible F-12 to F-13

Environmoent.  Marine (Undiff.)

Fauna. Ammobacilites erectus (F)
Haplophragmoides coronis (R)

Washed Lithology,  Dark gray slightly silty micaccous shale.

PALYNOLOGY

Age. Early Crotaceous
Probable Aptian - Albian

Environment. Marine
Palynomorphs. Undifferentiated bisaccates (A)
Densosporites spp. (F) *

Lycopodiumsporites spp. (R)
Vitreisporites pallidus (V)
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162)  96TM 54B

PALYNOLOGY

Age.

Environment.

Palvnomorphs.

T.A.l

163) 96TM 55B

PALYNOLOGY

Age.

Palynomorphs.

T.AL

164) 96TM 56A

PALYNOLOGY

Age.

Muderongia sp. 5 (V)
Muderongia letracantha (V)
Odontochitina operculata (R)
Oligosphneridium complex (R)
Palacoperidinium cretaceum (V)

23-25

Indeterminate

No cvidence of manne.

Deltoidospora spp. (R)
Densosporites spp. (R) *

2.5+

Early Cretaceous
Hautcerivian

Undifferentiated bisaccates (A)
Densosporites spp. (R) *
Gardodinium trabeculosum (F)
Imbatodinium jaegeri (V)
Odontochitina operculata (F)
Odontochitina sp. 1 (R)
Oligosphaeridium complex (R)
Tubotuberelln uncinatum (V)

23-25

fndeterminate

13745



165)

166)

167)

Environment.

Palynomorphs.

T.A.L

96TM 57A

PALYNOLOGY

Age.

Environment.

Palynomorphs.

T.AL

96TM 58A

PALYNOLOGY

Age.

Palynomorphs.

96TM 66C

PALYNOLOGY

Age.

Palynomorphs.

No evidence of marine.

Undifferentiated bisaccates (R)
Indcterminate spore fragments (R)

27

Indeterminate

No cvidence of marine.

Cleicheniidites senonicus (V)
Indeterminate spore fragments (R)

2.8

Indeterminate

Marine?

[ndeterminate spore fragments (R)
Gleicheniidites senonicus (V)
Oligosphaeridium complex (V)

25-28

Probable Earty Cretaceous
Undifferentiated

Marine

Undiffcreontiated bisaccates (R)

244



168)  94MU 43-1

PALYNOLOGY

Age.

Environment.

Palynomorphs.

169)  94MU 43-2

PALYNOLOGY

Age.

Environment.

Palynomorphs.

Densosporites spp. (R) *
Lycopodiumsporites spp. (R)
Osmundacidites spp. (R)
Cyclonephelium distinctum (V)
Oligosphaeridium complex (V)

25-27

Early Cretaccous
Valanginian

Undifferentiated bisaccates (F)
Gleicheniidites senonicus (R)
Lycopodiumsporites spp. (R)
Gonyaulacysta sp. G (F)
Nelchinopsis kostromiensis (R)
Oligosphaeridium complex (R)

25-27

Early Cretaccous
Hauterivian

Undifferentiated bisaccates (A)
Cicatricosisporites spp. (R)
Gleicheniidites senonicus (R)
Gardodinium trabecvilosum (F)
Herendeenia alaskensis (R)

2.7

7



170)  94MU 43-3

PALYNOLOGY

Age. Indeterminate

Environment. Na cvidenee of manine.

Palynomorphs. Undifferentiated bisaccates (R)
T.A.L 25

171)  94MU 434

PALYNOLOGY

Age. Early Cretacecous
Hauterivian

Environment.  Marine

Palynomorphs. Cleicheniidites scnonicus (R)
Clathroctenocystis elegans (R)
Cyclonephelium distinctum (R)
Cardadinium trabeculosum (F)
Herendecnia alaskensis (F)
Oligosphaeridium complex (R)
Tubotuberella apatela (V) *

T.A.L 2.5

172)  94MU 43-5

PALYNOLOGY

Age. Early Cretaccous
Hauterivian

Environment. Marine

Palynomorphs. Undifferentiated bisaccates (A)
Deltoidospora spp. (R)
Densasporites spp. (R} *
Gleicheniidites senonicus (R)
Gardodinium trabeculosum (F)
Herendceenin  alaskensis (F)

157



Prionodinium alaskense (R)

T.A.L 25-27

173)  94MU 43-6

PALYNOLOGY

Age. Early Cretaceous
Probabte Hauterivian

Environment.  Marine

Patynomorphs. Undifferentiated bisaccates (F)
Deltoidospora spp. (R}
Gardodinium trabeculosum (V)
Herenmideenin alaskensis (V)
Oligosphaeridium complex (R)
T.A.lL 25-27

Remarks. Poor prescrvation.

174)  94MU 43-7
PALYNOLOGY

Age. Early Cretaceous
Undifferentiated

Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (R)
Deltoidospora sp. (V)
Densosporiles spp. (R) *
Gleicheniidites senonicus (R)
Cyclonephelium distinctum (V)
Muderongia sp. (R}
Oligosphaeridium complex (V)

T.A.L 25-27

175)  94MU 43-8
PALYNOLOGY

Age. Early Cretaceous
Probable Hauterivian

157



Environment, Marine

Palynomorphs.

T.AL

Remarks.

176)  94MU 43-9

PALYNOLOGY

Age.

Palynomorphs.
T.A.L

Remarks,

177y 94MU 43-10

PALYNOLOGY

Age.

Environment.

Palynomorphs.

T.AL

Remarks.

Marine

Undifferentiated bisaccates (R)
Lycopediumsporites sp. (V)
Gardodinium trabeculosum (F)
?Herendeenia alaskensis (R)
Muderongia sp. (V)
Oligosphaeridium complex (R)

25-27

Poor preservation.

Indeterminate

Indeterminate

tndeterminate spore fragments (C)
25-27

Poor preservation.

Early Cretaccous
Probable Hauterivian

Undifferentiated bisaccates (R)
Gleicheniidites senonicus (R)
Gardodinium trabeculosum (R)
25-27

Poor preservation.

190



178)  94MU 43-11

PALYNOLOGY

Age. Early Cretaccous
Probable Hauterivian

Environment, Marine

Palynomorphs. Undifferentiated bisaccates (F)
Densosporites spp. (R) *
Gleicheniidites senonicus (V)
Rogalskaisporites cicatricosus (V)
Gardodinium trabeculosunt (R)
Oligosphaeridinm complex (R)

T.A L 25-27

Remarks. Poor preservation.

179)  94MU 43-12

PALYNOLOGY

Age. Early Cretaccous

Probable Hauterivian
Environment.  Marine
Palynomorphs. Undifforentiated bisaccates (F)
Classopollis classoides (R)
Densasporites spp- (R) *
Gardodinium trabeculosum (R)
Oligosphaeridium complex (R)
Oligosphaeridium complex (thick-wall) (V)
T.A.lL 25-2.7

Remarks, Poor preservation.

180) 94MU 43-13
PALYNOLOGY

Age. Early Cretaccous
Probable Hauterivian

171



Environment.  Marine

Palynomorphs. Undifferentiated bisaccates (A)
Deltoidospora spp. (R)
Densosporites spp. (R) *
Gleicheniidites senonicus (V)
Cyclonephelium  distinctum (V)
Gardodinium trabeculosum (R)

T.A.L 25

Remarks. Poor preservation.

181)  94MU 43-14

PALYNOLOGY

Age. Cretaceons
Undiffcrentiated

Environment. Marine?

Palynomorphs. Cleicheniidites senonmicus (R)
Cycloncephelium distinctum (V)

TA.L 25-27

Remarks. Poor prescrvation.

182)  94MU 43-15

PALYNOLOGY

Age. Cretaccous
Undifferentiated

Environment. No evidence of maring.

Palynomorphs. Undifécrentiated bisaccates (R)
Classopollis classoides (V)
Deltoidospora spp. (R)
Densosporites spp. (R} *
Gleicheniidites senonicus (V)

T.A.L 25-27

172



Remarks. Paor preservation.

183)  94MU 43-16

PALYNOLOGY

Age. Early Cretaceous
Hauterivian

Environment, Marine

Palynomorphs. Ungdifferentiated bisaccates (C)
Deltoidospora spp. (R)
Gardodinium trabeculosum (R)
Herendeenia alaskensis (R)
Oligosphaeridium complex (V)

TA.L 25-27
Remarks. Poor preservation,
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