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794 University Avcnuc, Sui tc 200 
Fairbanks, Alaska 99709-3645 

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

Introductory Summary 

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

The rock material was crushcd prior to proccssing for microfossil extraction. 

The foraminiferal prcparntioti wf,~s rnadc with standard procedures. This process involved 
boiling the material in Quaternary-0 ,lnd cvashing over 20 and 200 mesh screens. A representative 
fauna and washed lithology were then picked into slides for examination. 

The palynology prcparatlon c ~ ~ ~ i s  mddc using hydrochloric and hydrofluoric acid treatments. 
The resultant organic residues wcrc f~~r thc r  conccntmtcd by a heavy liquid separation, sonification and 
a sieving/panning technique. Pcrmaticnt slide mounts wcrc made for cach sample. 

Results 

The interpretations for the age, zone and environment of deposition arc given for each 
discipline. A list of the recovcrcd niicrofossils is yrovidcd for cach sample. The foraminiferal 
analysis also includes the washed lithology description. The palynological analysis also includes the 
thermal alteration index (T.A.1.). 

The foraminiferal abundanccs rcportcd in this section rcprcscnt the following quantities: V = 
very rare (single specimen), R = rarc (2-1 0 specimens), F = frequent (1 1-32 specimens), C = common (33- 
99) specimens) and A = abundant (100+ spccin~cns). 

The reported palynomorph abundanccs rcprcscnt the following quantities: V = very rarc (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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NOTE: Table compiled by C.G.MuII 12/97 

MCI # 

16  

1 7  

1 8  

1 9  

2 
~ 

DGGS SAMPLE NO. 

93 Mu 99 

93Mu100 

93Mu101 

93 Mu 101-1 

93 RKC 23 
- 

I 

FORMATION I  LOCATION^ PALEONTOLOGIC AGE .--- + I 
ENVIRONMENT 

APTIAN-ALBIAN STRATA 
- - - . . . . - -- . . I 

~ ~~ - - 

TOROK FORMATION. MT. KELLY GRAYWACKE. LOWER BROOKIAN 
.. 

Torok Fm. Upper Eagle Ck, 
Foraminifera- Probable 

-- 
Palynology- Indeterminate 

Upper Eagle Ck. 
Foraminifera- Indeterminate 

Torok Fm. Palynology- Indeterminate 
-- 

Eagle Creek 
Foraminifera- lndeterminate 

Torok Fm. 
-- Palynology- Possible Neocomian (Undiff.) . . - -. . .- - - 

Eagle Creek 
Foraminifera- Indeterminate Indeterminate 

Torok Fm. Delong Mtn C2 
-- 

Lower Brookian 
- - 

NEOCOMIAN STRATA i 
~ - 

'Foramin~lera- Possible Neocom~an (Und~lf ) D~sral (Siarvcd Bas~n) 
ML Kelly Grawxke Eagle 'leek JPalynology Hauier~v~an to krremian / Deiong Mln C 1 

I 
68 611 -162 599 

. . - - - - - . - . . - . . - - Marma -- - - .. - -. . f I 

Upper Eagle Ck, 
Foramln~fera- Poss~ble Neocom~an (Und~ff ) D~stal (Slarved Basin) 

Lower Brookian Palynology- Indeterm~nate No ev~dence ot marlne 

S side Tingmerkpuk Foraminifera- Poss~ble Neocom~an (Und~ff.) Lower Brookian 
Mtn. Palynology- Probable Berriasian-Valanginian 

~- ~ . 

Lower Brookian S side Tingmerkpuk Foraminifera- Possible Neocomian (Undiff.) Delong Mtn C1 
Mtn. 

TINGMERKPUK SANDSTONE 

Tingmerkpuk Ss. Delong Mtn C1 
section 

Tingmerkpuk Mtn Foraminifera- Possible Neocomian (Undiff.) 
Tingmerkpuk Ss. Delong Mtn C1 

section 

Tingmerkpuk Mtn Foraminifera- Possible Neocomian (Undiff.) Distal (Starved Basin) 
Tingmerkpuk Ss. Delong Mtn C1 

section Palynology- Valanginian Marine ~ - 

Tingmerkpuk Mtn Foraminifera- Indeterminate lndeterm~nate 
Tingmerkpuk Ss. Delong Mtn C1 

section Palynology- Valanginian 

Tingmerkpuk Mtn Foraminifera- Possible Neocornian (Undiff.) 
Tingmerkpuk Ss. Delong Mtn C 1 

section Palynology- Valanginian 

KINGAK SHALE 

Kingak Shale 

Kingak Shale 

Kingak Shale 

9 
. 

-p.-..-.---p....-.-.-.-- 

93 Ha 153 
- - - -- 

Tingrnerkpuk Mtn 
section 

Tingrnerkpuk Mtn 
section 

SW Tingmerkpuk 
Mtn. 

13  

1 4  

1 5  

B 

7 

6 

5 

4 

3 

1 

11 

Foraminifera- Possible Neocomian (Undiff.) 
Palynology- Probable Hauterivian to Barremian 

Foraminifera- Probable Hauterivian to Barremian 
Palynology- Indeterminate 

Foraminifera- Probable Berriasian to Valanginian 
Palynology- Berriasian-Valanginian 

93 Mu 87 

93 Mu 93 

93 Mu 93-1 

93 RKC 22-1 53-A 

93 RKC 22-138-A 

93 RKC 22-72A 

93 RKC 22-718 

93 RKC 22-43A 

93 RKC 22-36-A 

93 RKC 22-12-A 

9 3 M u 8 4  

D~stal (Starved Basin) 
Marine 

Distal (Starved Basin) 
Indeterminate 

Outer Neritic to Bathyal 
Marine 

Delong Mtn C1 

Delong Mm C1 

Delong Mtn C1 

68.567 

68.567 

68.559 

-162.463 

-162.463 

-162.468 
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I I I I I I I TRIASSIC STRATA 

lndeterrnlnate 
Mar~ne 

Delong Mtn C 1 
.- - - - - - - -- 
lndeterrn~nate 
Mar~ne 

Delong Mtn 0 2  
- -- - --- -- 

Marme (Und~ff ) 
Mar~ne 

-- -- -- - - - 

NOTE: Table compiled by C.G.MuII 12/97 

Foramln~fera- lndetermlnate 
Palynology- Neocorn~an (Undlff ) -- - - - 

Foram~ntfera- lndeterrn~nate 
Palynology- Possible Neocom~an (Und~ff ) - - . - - 
Foram~n~fera- Probable Neocom~an (Und~ff ) 
Palynology- Poss~ble Neocom~an (Und~ff ) -- 

- 

. -. 

2 1  

- 

Upper Eagle Creek 
.- 

Surprise Ck 
- -- 

Kukpowruk 'lver 

Klngak Shale 

Klngak Shale 

Klngak Shale 

1 2  

1 0  

20 

93 Mu 104-3 

- -- 

Probable Outer Ner~tlc to Bathyal 
Mar~ne? 
- .  _ - - _ -  - -- 

93Mu86-1 

9 3 M u 8 0  

9 3 M u 1 0 4  

Foramln~fera- Probable Hauter~v~an to Barrem~an 
Palynology lndetermlnate _--____-- 

Otuk Fm 

Kukpowruk 'Iver 

- 
Klngak Shale 

-- - 
22 

- 

Kukpowruk 'Iver 

93 Mu 104-5 

- . - -- - - - - . - - - -- - .- 

Forarn~n~fera- lndeterm~nate lndeterm~nate Delong Mtn C2 
Palynology- lndetermlnate Mar~ne 



FORAMINIFERA 

Early Cretaceous 
Probable Hauterivian to Barremian 

Zone. F-12 to F-I3 

Environment. Distal (Starved Basin) 

Forams. 

Washed lith 

Ammobaculitcs crectus (X) 
Arcnaccous spp. (R) 
Trochan~minoidcs sp. (R) 
Paper shale ( A )  
Rounded frosted quartz floaters (R) 

Dark reddish-gray hematitic? paper shale. 

PALYNOLOGY 

Age. Indetcrmina tc 

Environment. Indetc!rmina te 

Palynomorphs. Essentially barrcn of palynomorphs. 

Remarks. 

FORAMINIFERA 

Age. 

Esscntially barrcn of organics. 
TA1= ? 

Early Cretaceous 
Probablc Hautcrivian to Barrcmian 

Zone. F-12 to F-13 

Environment. Distal (Starved Basin) 

Forams. Bathysiyhon granulocoelia (X) 
Glomospirclla arctica ( X I  
Trochamminoidcs sp. (R) 
Paper shale (C) 

Washed lith. Dark gray silty paper shale. 



PALYNOLOGY 

Age. Earl!! Cretaceous 
Possiblc Ncocomian (Undiff.) 

Environment. Marinc 

Palynomorphs. Undifferentiated gymnosperm pollen (V)  
Oligosphaeridium complex (F) 
Scntusidinium rioultii (R) 

Remarks. TAI = 3.0 

FORAMINIFERA 

Age. E ,~r ly  Crctaccous 
Possible Ncocomian (Undiff.) 

Environment. Distal (Starved Basin) 

Forams. B'lrrcn of Foraminifera. 
Paper sllalc (F) 

Washed lith. D'lrk brownish-gray to black paper shale. 

Discussion. Rased o n  lithology only. 

PALYNOLOGY 

Age. Early Crctaccous 
Probable Hnutcrivian - Barremian 

Zone. Probabic P-MI9 

Environment. Marinc 

Palynomorphs. Undiffcrcn tinted gymnosperm pollen (A) 
Cicatricosisporitcs australicnsis (R) 
Classopollis classoidcs (C)  
Glcichcniiditcs scnonicus (F) 
Hymcnozonotrilctcs lcpidophytus (R) reworked 
Lycopodiunisporitcs sp. (R) 
Trilobosporitcs cf. T. c3pivcrrucat~~s (R) 
Cardodinium trabcculosum (V)  
Gochtcodinia villosa (F) prob,~bly reworked 



Remarks. 

FORAMINIFERA 

Age. 

\licrodinium o p c u m  ( V )  
Sclchir~opsis kostroniicnsis (R) probably reworked 
Oli~os~71iacridium complex (F )  
O l i g o ~ p h ~ ~ c r i d i u n ~  cori7plcu (thick-wall) ( V )  
Scntusidinium rioultii ( V )  
Tubotubcrclla npntcla ( V )  

I=reqi~cnt rcworkcd Bcrri,~sian - Valanginian 
(1'-M20) dinocysts. 
TAI = 3.0 - 3.5 

E'irlv Cretaceous 
Possible Ncocomian (Undiit.) 

Environment. Di.;t,ll (St,lr\rccl Basin) 

Forams. l3,lrrcn of Foraniini fcra. 
l1,1pc>r shale (F) 

Washed lith. 13,lrk brownish-gray to black paper shale. 

Discussion. l3asc.d o n  lithology only. 

PALY NOLOCY 

Age. E,lrly Crctaccous 
Protl,~blc Hautcrivinn - Barreniian 

Zone. Probablc P-MI9 

Palynomorphs. Und~ffcrcn tiatcd gymnosperm pollen (A) 
C~catricosisporitcs sp. (R)  
Classopollis cl~issoidcs (F) 
Dcltoidospora spp. (%!) 
Exes~pollcnitcs tumulus (R) 
Clcichcn~iditcs scnonicus (F) 
Hyn~cnozonotrilctes Icpidophytus (V) rcworkcd 
Osniundaciditcs sp. (R) 
Tdxodiaccac (V) 
Trilobosporitcs cf. T. npivcrrucntus (R) 
Cardodinium trabcculosum ( i f) 
Cochtcodinia villosa (V) probably rcworked 
Nclchinopsis kostroniicnsis (\I) probably reworked 
Oligosphacridium complcx (F) 
Sirniiodiniu~~~ grossi (V) 

Remarks. Somc rcworkcd Bcrriasian - Vitlanginian (P-M20) dinocysts. 



FORAMINIFERA 

Age. Indctcrmina tc 

Environment. I ndctclrmin,~ tc 

Forams. Barren of Foraminifera. 
Pyrite (R) 

Washed lith. Dark brownish-gray to gray well indurated sandstone. 

PALY NOLOGY 

Agc. Early Cretaceous 
Probablc H(~utcrivinn - Barremian 

Zone. Probable P-MI9 

Environment. Marine 

Palynomorphs. Undiffcrcntiatcd gymnosperm pollen (A) 
Classopnllis clnssoidcs (F) 
Glcichcniidi tcs scnonicus (I?) 
Hymcnozonotrilctcs Icpidophytus (R) reworked 
Lycopodiumsporitcs spy. (I?) 
Bnrcocysta butticula ( V )  
Cocli tcodinia villosa (\I) probably reworked 
Oligosphacridium complcx (F) 
Oligosphacridium complex (thick-wall) (R) 
Scntusidinium rioultii (R) 

Remarks. Minor amount of rclvorkcd Rcrriasian - Valanginian (P-M20) 
dinocysts. 

TAI = 3.0 - 3.5 

FORAMINIFERA 

Age. Early Crctaccous 
Pnssible Ncocominn (Undiff.) 

Environment. Distal (Starved Basin) 

Forams. Barrcri of Foraniini fcra. 



Washed lith. Dark brownish-gray to black paper shale. 

Discussion. Rnscd (111 lithology only. 

PALYNOLOGY 

Age. Early Cretaceous 
Probable Hautcrivian - Barrcniinn 

Zone. Probable P-MI9 

Environmcnt. Marinc 

Palynomorphs. Undiffcrcntiated gymnosperm pollen (A) 
Cl;lssopollis classoidcs (F) 
Excsipollcnitcs t~imulus (R) 
Lyco~x>diu~i~sporitcs spp. (I?)  
Tc~xodi'~ccac (R) 
Boreocysta butticula (R) 
Clcistosphacridi~im spy. (F) 
Discors~a nanna ( V )  
Cochtcodinia judilcntiniac (V)  probably rcworked 
Nannoccratopsis gracilis (V) rcworked 
Nannoccratopsis pcllucidn (R) rcworked 
Nclchinopsis kostromicnsis (F) probably reworked 
Oligosphacridi~im cnniplcs ( A )  
Sirmiodiiiium grossi ( R )  probably rcworked 
Tubot~rbcrclla apatcla ( R )  

Remarks. 

FORAMINIFERA 

Age. 

Freclucnt reworked Bcrriasinn - Valanginian 
(P-M20) and some Jurassic (P-M23 and P-M22) dinocysts. 
TAI = 3.0 - 3.5 

Early Crctaccous 
Possible Neocomian (Undiff.) 

Environment. Distal (Starvcd Basin) 

Forams. Barren of Foramini fcra. 
Papcr shale (F) 

Washed lith. Dark brownish-gray to black paper shale. 

Discussion. Bascd on lithology only. 



PALYNOLOGY 

Age. E,~rlv Crctaccous 
I'robnblc Hnutcrivinn - Barremian 

Zone. Proh;lblc P-MI 9 

Environment. Marine 

Paiynomorphs. Unitiffcrcntiatcd gymnosperm pollen (A)  
Acquitriraditcs spinulosus (V)  
Cicatricosisporitcs australicnsis (R) 
Cicatricosispori tcs spp. (R) 
Classopollis classoidcs (F) 
Dcnsosporitcs sp. (V) reworked 
Excsipollcnites tumulus (R) 
Clcichcniiditcs senonicus ( R )  
I,ycopodiumsporitcs spp. (I?) 
Osn~undacidi tcs spp. (R) 
C,~r~Iodinium trabcculosun~ (F) 
l-lystrichodinium voigtii (\I) 

Nannoccrntopsis gracilis (V) rc\vorkcd 
Nannoctrntopsis pcllucida (R) reworked 
Nclchinopsis kostron~icnsis (R) probably reworked 
Oligosphwridiuni complex (A) 

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

Some rc\vorkcd Bcrriasian - Valanginian (P-M20) and Jurassic 

TAI = 3.0 - 3.5 

FORAMINIFERA 

Age. Early Crctaccous 
Possible Ncocomian (Undi f f . )  

Environment. Dist'll (St;~rvcd Basin) 

Forams. Barrcn of Foraminifcra. 
Paper shalc (F) 

Washed lith. Dark brownish-gray to black paper shale. 

Discussion. Rased on lithology only. 

PALYNOLOGY 

Age. Early Cretaceous 
Probable Hautcrivian - Barremian 

Zone. Probable P-MI9 



Environment. 1'1 ri IIL, 

Palynomorplis. C n~liiicr~lntiatcd gymnosperm pollen (A) 
C1,lssopollis classoidcs (F) 
Contigiiisyoritcs cooksonii (R) 
Dclisosporitcs spp. (R) rcworkcd 
Lyco~70diumspori tcs spp. (R) 
'Trilobosporitcs cf. T. apiverrucatus (V) 
Horc~ocysta butticula (C) 
Ch\/trocisphacridia pcricoinpsa (F )  reworked 
~l~is tos~>l iacr id ium spp. (R)  
Cycloncphcli~im distinctum (C) 
Discorsii~ nanna (V) 
C,lrcIodinium trabcculosum (R) 
Hystrichodinium voigtii (F) 
hlicrh!~stridium spp. (F) 
I\ll~dcrongia tctracantha (R) 
\,lnnoccratopsis grncilis ( V )  rc~vorkcd 
Yc~l~httiopsis kostro~niensis (F) probably r~~cvorkccl 
Oli~ospl~acricliiii~~ complcs ( A )  
SCrit~lsidini~~ln rioultii ( V )  

Remarks. 

FORAM IN lFERA 

Age. 

Frcq~~ent reworked Berriasian - Valanginian 
(P-hl?O) L ~ n d  Jurassic (P-M23 and P-M22) dinocysts. 
TAI = 3.0 - 3.5 

E,irly Crctnccous 
r'oss~hlc Ncoconiian (Undiff.) 

Environment. Dist,~l (St'irvcd Basin) 

Forams. 

Washed lith. Dark brownish-gray to black yapcr shale. 

Discussion. Based on lithology only. 

PALYNOLOGY 

Early Cretaceous 
Hautcrivian - Barremian 

Zone. P-MI9 

Environment. hl,lrinct 



Pal ynoniorphs. 

Remarks. 

Uncliftercn tia tcd gymnosperm pnllcri (F) 
Classopollis classoidcs (I?) 
Taxodiaccae (R) 
Carclodinium trabcculosum (R) 
Oligos~~l iac r i i i~~n i  complex (F)  

TAI = 3.0 

FORAMINIFERA 

Age. Indctcrmina tc 

Environment. I ndctc*rmina tc 

Foranis. 

Washed lith. 

PALYNOLOCY 

Dark brownish-gray to black shale. 

Early Cretaceous 
Possiblc Ncocomian (Undiff.) 

Environment. Mnrinc 

Palynon~orphs. Uudiffcrcn tiatcd gyinriospcr~n pollen (A) 
Clnssopollis classoidcs ( V )  
Lycopocliumsporitcs sp. ( V )  
Cycloncphclium distinctuni ( V )  
Ol igo~ph~~er idium complex (R) 
Oligosphacridium complex (thick-wall) ( V )  

Remarks. 

FORAMINIFERA 

Age. 

TAI = 2.3 - 2.5 

Early Cretaceous 
Probablc Bcrriasinn to Valanginian 

Zone. F-13 to F-13 

Environment. Outer Ncritic to Ba thyal 



Forams. 

Washed lith. 

PALYNOLOGY 

Age. 

C;c i~~dr! i~~~a niilleri (R) 
I-lnplophraginoidcs coronis (R) 
Trochaniminoidcs sp. ( X )  

D'irk gray shale and dark rcd henintitic? shale. 

Early Crctaccous 
Bcrriasian - Valangininn 

Zone. P-M20 

Environment. Marinc 

Palynomorphs. Clc~chcniidi tcs scnonicus (R) 
Rourkirlinrum sp. (\.I) 
Cycloncyhclium distinctum ( A )  
Cony~i~il~~cystn sp. G (granular) ( A )  
Nclchinopsis kostroniicnsis (F) 
Oligosphacr~dium complex (thick-wall) (F)  
Svcrdrupiclla usitatn ( \ I )  rcworkcd 

Remarks. TAI = 2.5 - 3.0 

FORAMINIFERA 

Age. Indctcrn~ina tc 

Environment. I ndcti>rniina tc 

Forams. Barren of Foraminifera. 
Mcgnsporcs (R) 

Washcd lith. Dark rcd hematitic? shale. 

PALY NOLOGY 

Age. 

Environment. Marine 

Early Crctaccous 
Neocomian (Undiff.) 

Palynomorphs. Cyclo~iepheliun~ distinctuni (A) 
Oligosphacridium complcx (thick-wall) (A) 



Remarks. 

FORAMINIFERA 

Age. 

T ' i n \ / o sp l i nc r id i~~~~~  ct. T. \~ , l r~ccaIan~um (F)  

TAI = 3.0 

Early Crctaccous 
Possible Ncocomian ( U ~ i d i  i f .) 

Environment. Distal (Slar\rcd Basin) 

Forams. Barrcn of Foraminifera. 
Paper shale (F) 
Pvri tc (F )  

Washed lith. Dcirk brownish-gr'ly to black p iper  shale. 

Discussion. B‘iscd o n  lithology ollly. 

PALYNOLOGY 

Age. Indc tc rmi~~atc  

Environment. No c\~icicricc of ~narinc. 

Palynomorphs. Classopollis classoides ( V )  
Stcrcisyoritcs sp .  (\I) 

Rcniarks. 

FORAMINIFERA 

Age. 

Rclnti\lcly sparse organics. 
TAI = 3.0? 

Early Crctaccous 
Possible Ncc~coniian (Undiff.) 

Environment. Distal (Stilrvcd Basin) 

Forams. 

Washcd lith. 

Discussion. 

Barren of Foraminifcra. 
Papcr shale (A )  
Mica (F )  

Dark brownish-gray to black slightly silty paper shale. 

Bascd on  lithology only. 



PALYNOLOGY 

Age. I!,lrlv Cretaceous 
rri,t;,~blc Bcrrinsiari - Valanginian 

Zone. I'roh,lblc P-M20 

Environmcnt. Y , ~ , I ~ I I ~ L ~  

Palynomorphs. Unciiffcrcn tia tcd gymnospcrni pollen (F) 
Cvcloncphclium distinctum (R) 
~ ~ , n y ~ ~ ~ i l a c ~ s t a  sp. G (granular) (R) 
Svcrdrupiclla usitata (V)  rcwc\rkcd 
TCinyosphncridium cf. T. ~~~riccalarnurn (V) 

Age. E'lrly C r c t n c ~ o ~ ~ s  
Possible Ncoconiian (Unditf.) 

Environmcnt. Dist.11 (St,lr\,cd Basin) 

Forams. R,irrcn of Foraminifera 
Paper slialc ( A )  
Alicn (F )  
*l'dr (R) 

Washcd lith. D'lrk brownish-gray to black paper shnlc. 

Discussion. I3,lscd ori lithology only. 

PALY NOLOGY 

Age. Early Crctaccous 
Undiffcrcntiatcd 

Environmcnt. h,l,~ri~ic> 

Pal ynon~orplis. Dcnsosporitcs spp. (R) rcworkcd 
Cyclonephclium distinctum (V) 
Oligospphwridium complcc (R)  

Remarks. TAl = 2.3 - 2.5 



FORAM INIFERA 

Age. E'lrly Crctaccous 
Probable Hautcrivian to Barremian 

Zone. F-12 to F-13 

Environmcnt. Mariric (Undift.) 

Forams. Ba thysiphon granulncoclia ( X )  
Haplophragmoides coronis (I?) 
Haplophragmoiclcs duoflatis (R) 
Fcc'~l pellets? (F) 

Washed l i  th. D'irk ~ r . 1 ~  to black slightly sll ty shale. 

PALYNOLOGY 

Age. Indctcrmi~in tc 

Environmcnt. I~ idc t i~rmina  tc 

Palynoniorphs. Undiffcrcn tia tcd gymnosperm pollen (F) 

Remarks. TAI = 3.0 - 3.5 

FORAMINIFERA 

Age. Indctcrniina tc 

Environmcnt. Indct~~rmin ' i  tc 

Forams. Barrcn of Foraminifcril. 

Washed lith. Dark gray to black slightly silty shale. 

PALYNOLOCY 

Age. Indctcr~nina tc 

Remarks. Relativcl!~ spnrsc organics. 
TAI = 3.0? 



FORAMINIFERA 

Age. Ii~dctcrniina te 

Environment. Indc tc~rmi i~~i  tc 

Foranis. Barren of Foraminifcra. 

Washcd lith. Dark g ray  to black slightly silty shale. 

PALYNOLOCY 

Age. Possible Early Crctaccous 
Possible Ncocnmian (Undiff.) 

E n v i r o n n ~ ~ ~ t ,  hlarinc? 

Pal ynomorplis. Undifferentiated gymnospc!rm pollen (R) 
Oligosphacridium complex (thick-wall) ( V )  

Remarks. TAI = 3.0 
19) 93-MU-101-1 

FORAMINIFERA 

Age. Indeterminate 

Environment. Indctl~rminnte 

Fora 111s. Barren of Foraniini fcra. 
Paper shalc (F) 

Waslicd lith. Dark gray to black shale. 

PALYNOLOGY 

Age. Indetcrminatc 

Environment. Indctcrniina tc 

Palynomorphs. ?Dcnsosporitcs spp.  (R) 

Rcniarks. TAI = 3.5? 



FORAMINIFERA 

Age. E'irly Crctnccous 
Prob'ibll~ Ncocorn~~~n (Undift.) 

Environment. Mnrinc ( U ~ i c l i f f . )  

Forams. Glomospirclla arcticn (R) 
Paper shale (F)  
Slicke~isidcs (C) 

Washed lith. D'irk gray to black slickensided shale. 

PALYNOLOGY 

Possiblc~ Early Crctnccous 
Possihlc Ncocominn (Undiif.) 

Environment. hliir111~. 

Remarks. \'cry sparse organics. 
TAI = 3.5? 

FORAMINIFERA 

Age. I ndctcrmina tc 

Environment. I ~idc\tcbr~ninnlc 

Forams. R,lrrcti of Foraminifera 
Popcr shalc (C) 

Washcd l i t l i .  Dark gray shale. 

PALY NOLOGY 

Age. I ndctcrmina tt 

Environment. Mnrirlc 

Pal ynomorphs. Clnssopollis classoidcs ( R )  
Tacniacsporitcs spp. (C) probnbly rcworkcd 
Micrhystridi~rm spp. ( A )  

Rcrna rks. TAI = 3.0 - 3.5. 
The ,ipp1irently rcworkcd grains arc Triassic-age striated 

bisaccate forms. 



FORAMINIFERA 

Agc. 

Environment. Proh,lt>lc~ O~ttc'r Ncritic to Bat11y;il 

.r\n~mo\~nculitcs rcophncoidcs (R) 

.Ammocliscus sp. (smilll, thin) ( R )  
R,ithysiphon gran~ilococlin (F) 
C;r~~vcllinn sp. (small) ( X )  
I-fiiplophragmoidcs coronis (R) 
Ha~>lopl~ragn~oidcs  duoflatis ( X )  
~~rocliammina conicominutil ( X I  
l'isl~ ci~lbris (I?) 
I1,~pcsr s l ~ i ~ l c  (F) 
l<t)r~llclcxi trostccl quartz floatcrs ( A )  

Washed lith. I1,irk rcd s;lndy hematitic? s11,ilc. 

PALYNOLOGY 

Age. I ~~clc*tcbrminatc 

Palynomorphs. \Iicrhystridiun~ spp. ( R )  

Remarks. 

Interpreted by: 

.................................... 
Michael B. Mickey Hidcyo Haga 
Foraminifera Palynology 
MICROPALEO CONSULTANTS, IN('. MICROPALEO CONSULTANTS, INC. 



December 2 ,  1996 

TO: Gil Mull 
State of Alaska, Zzpartment a f  Natural 2esources 
Division of Gaologlcal and Geophysical ~ u r v s ~ s  
794 University .Ivenue, Zuits 200 
Fairbanks, hk 99709-3645 

SUBJECT: Re-examination of some palynology >reparations from 
outcrop samples in January 21, 1394 raport. 

Introductor~r Summary 

This report summarizas t k e  f lndings fron t k e  re-exarnlnation of 
selected palynology slides from an earli~r study conducted b.7 
Micropaleo Consultan~s, Inc. The pervious r c g z r t  :Jas dated Januar:~ 
21, 1994 and included 22 outcrog samples. Four: 4) samples were re- 
studied from the 93RKC aerles. These samples are plotted 2n 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 i5-15 specimens), C = common (16-30 
specimens) and A = abundant (greater than 30 specimens). An 
asterisk ( * )  denotss reworked forms. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Zone. P-M20 

Environment. Marine 

Palvnomorchs. Undifferentiated gymncsperm pollen ( A )  
Cica tricosispori tss sp . ( R ) 
  lasso poll is- classoides (F j 
Del toidospora spp . ( R 1 
Densosporites sp. (V)* 
Exes~pollenites tumulus ( R )  
Glelchenlidites senonlcus ( F )  
Hymenozonotriletes lepidophytus (V)* 



Remarks. 

Zone. 

Environment 

Lycc;ediumspor~ t e s  s p .  ( ' 7 )  
Osmundac~di t e s  s p .  ( R )  
m Laxadiacsaa (?I 
T l l o b ~ ~ ~ o r l  tes cf . T. q ~ i i ~ e r r  
? Gardodir,zum trsbeculosum : V )  
Gochteodinia i-~llosa ( R )  
Nel c.tinopsis kos trcmiens is  ( R  ) 
Oligos~,"lserl2,Ji-;71 zcmplez ( F )  
Sirmiodinlum gross i  ( V )  

Rare reworked Paleozoic spores. 

TAI 

Early Cret~ceous 
Valanglnian 

Marine 

Palvnomor~hs. Undifferentiated gymnosperm pollen ( A )  
C l a s s o p o l l i s  c lasso ides  ( F ) 
G l e i c h e n i i d i t e s  senonicus ( R )  
Hymenozonotril e t e s  1 epidophytus (R ) * 
Lycopodi umspori t e s  spp . (R) 
Boreocysta b u t t i c u l a  (V) 
Cla throc tenocys t i s  e l  egans ( V )  
Cleis tosphaeridium spp. (R) 
Osmundacldites spp. (R) 
Cleis tosphaeridium sp. ( V )  
Gochteodinia v i l l o s a  ( V )  
Gonyaulacysta sp. G ( V )  
Nannoceratopsis g r a c i l i s  (V)* 
Nannoceratopsis pel lucida (V) * 
? Nel ch inops i s  kos tromlensis  (R) poor 
preservation 
01 igosphaeridium complex ( F ) 
0. complex (thick-wall) ( R )  
Sentusidinium r i o u l t i i  (R) 

Remarks. Some reworked Paleozoic spores and Jurassic 
dinocysts. 

TAI = 3.0+ 

Early Cretaceous 
Valanginian 



Zone. P-M2C: 

Envirsnment. 

Palvnomor~hs. r J n d i f f e r e n r i a t e d  gymnosperm p s l l e n  ( A )  
Class~pollis classoides ( F )  
Densospori tes spp . ( R  ) * 
Exeslpollenites tumuius ( R  ) 
Lycopodiumsporites spp. ( R )  
Taxodiaceae ( R )  
Trilobosporites spp . ( R )  
Cla throctenocystis elegans ( R )  
Cleistosphaeridium spp. ( F )  
Discorsia nanna ( V )  
Cleistosphaerldium sp. ( V )  
Gochteodinia judilentiniae ( V )  
Gonyaulacysta sp. ,S ( V )  
Nannoceratopsis grszilis ( V ) *  
Nannzcerat~psiz ~ellucida ( R ) *  
Nel chlnopsis kostromiensis ( F ) 
Oligosphaeridium complex (A) 
Sirmiodinium grossi ( R  ) 
Tubotuberella apatela ( R )  

Remarks. Some reworked Paleozoic spores and Jurassic 
dinocysts. 

TAI = 3.0+ 

Early Cretaceous 
Probable Hauterivian - Barremlan 

Zone. Probable P-MI9 

Environment. Marine 

Palunomor~hs. Undifferentiatad gymnosperm pollen ( A )  
Aegui triradi tes spinul osus ( V ) 
~iEatricosisporites australieisis ( R )  
Cicatricosisporites spp. ( F )  
Classopollis classoides ( F )  
Contignispori tes cooksonii (V) 
Del toidospora spp . ( R  ) 
Densosporites spp. (F)* 
Exesipollenites tumulus ( R )  
Gleicheniidites senonicus ( R )  
Lycopodiumspori tes spp . ( R  ) 
Osmundacidites spp . ( R )  
Trilobosporites spp. ( R )  
Chytroeisphaeridia pericompsa ( R  ) * 
Clathroctenocystis 21 egans ( R )  



Remarks. 

Cleis tosphaeridiun s2p .  I R )  
Gardodinium trabeculcsum ( F ) 
Hystr~chodinium v o i g t i i  ( V )  
Micrhystridium spp . ( R ) 
:?annoceratopsis gracills ( ? I ) *  
1Vannoceratopsis pe l luc ida  ( R ) *  
Nelchlnopsis kos tromlens is  ( R  ) * ?  
Oligosphaeridium complex ( A )  
? Suessia swabiana ( V )  * 
Some reworked Paleozoic spores and 
Triassic ( ?  ) , Jurassic, and possibly 
Valanginian dinocysts. 

Overall palynomorph assemblage appears to be 
Berrlasian-Valanglnian, however, the frequent 
presence of G. trabeculosum suggests a 
Hauterlvian-Barremlan age. 

T A I  = 3.9t 



STATE OF ALASKA 

DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 

BIOSTRATIGRAPHIC REPORT 

OF 

12 OUTCROP SAMPLES FROM ATORTH SLOPE, ALASKA 

Job No. 93-101 April 11, 1994 



April 1.1, I994 

TO: State of Alaska, Dcpartn~cnt of Natural Resources 
Division of Ccologic~il (i~nd Geophysical Surveys 
794 University Avcnuc, Sui tc 700 
Fairbanks, Alask(3 00709-3645 

Attention: Gill Mull 

SUBJECT: Biostratigraphic Report - T\.\~clvc (12) Outcrop Samples from Tingmerkpuk Area, 
Alaska. (D.O. #214873) 

Introductory Summary 

A total of 12 outcrop samplcs tram the Ti~igrncrkpuk Area in the Western Brooks Range were 
processed and analyzed for F o r a n ~ ~ n ~ t c r , ~  or palynomorphs. 

The rock material w ~ ~ s  c r u s l i ~ ~ ~ l  prior to processing tor nnicroiossil extraction. 

The foraminiferal preparation was m;ldc with standard procedures. This process involved 
boiling the material in Quaternary-0 'ind washing over 20 and 200 mcsh screens. A representative 
fauna and washed lithology were then picked into slidcs for exan~in~ltion. 

The palynology prcparation was madc using hydrochloric and hydrofluoric acid treatments. 
The resultant organic residues were f ~ ~ r t h c r  concentrated by a heavy liquid separation, sonification and 
a sieving/panning technique, Permanent slidc mounts wcrc madc for cnch sample. 

Results 

The interpretations for the age, zone and environment of deposition are given for each 
discipline. A list of the recovered rn~crofossils is provided for each sample. The foraminiferal 
analysis also includes the washed lithology clcscription. Thc palynological analysis also includes the 
thermal alteration index (T.A.I.). 

The foraminiferal abundanccs reported in this section rcprcscnt the following quantities: X = 
very rare (single specimen), R = rare (2-10 specimens), F = frequent (1 1 - 32 specimens), C = common (33- 
99) specimens) and A = abundant (1 00+ specimens). 

The reported palynomorph abundanccs rcprcscnt the following quantities: V = very rare (single 
specimen), R = rare (2-5 specimens), F = frqucnt (6-15 spccime~~s), C = common (16-30 specimens) and A = 
abundant (greater than 30 specin~cns). 



Micropaleo 411 1194 CSM 

NOTE: Table compiled by CGMull12/97 

ENVIRONMENT LOCATION FORMATION QUADRANGLE 
-- - -- -. - -. - . . - 

Delong Mtn C1 

LAT 

Probable Bathyal (Slope) Tlngmerkpuk Rlver 68 686 162 258 
-- - - - - - - - - - - - 

Probable Bathyal (Slope) Tlngmerkpuk Rlver Delong Mtn C1 68 681 162 332 
- - -.- -- - 

lndeterm~nate Eagle Creek Delong Mtn C1 

MCI # 

1 

2 

3 
- - - -  - -  - --- 

- 68:;j 162 - 663 

DGGS SAMPLE 
NO. 

93 Mu-88-1 

93 Mu-89 

93 Mu-95 

PALEONTOLOGIC AGE 

Foramlnlfera- Probable Barrem~an to Apt~an 

Foram~n~fera- Probable Barrem~an to Apt~an 

Foram~n~fera- lndeterm~nate 
- 

Probable Bathyal (Slope) Delong Mtn C 1 68 688 162 42 
tr~butary 

-- - -- - -- -- -- - - -  - - 

Probable Bathyal (Slope) Delong Mtn C1 68 677 162 363 
Tlngmerkpuk Rlver 

Klo 

4 

5 

6 

7 

8 

9 

10 

11 

12 

93 Mu-96 

93 Mu-97 

Foram~n~fera- Probable Barrem~an to Aptlan 

Foram~n~fera- Probable Barrern~an to Apt~an 

93 Mu 99-1 

93 Mu-100 1 

93 MM 15-A 
- - - 

93 MM 15-8 

93 MM 15-C 

93 MM 15-D 

93 MM 15-E 

_ - g u l l y  
Foram~nrfera- lndeterm~nate lndeterm~nale 

- -- 

Foram~n~lera- Probable Barrem~an to Apt~an Probable Bathyal (Slope) 

_ _.- -. 

Eagle Creek 
- - - - . 

- 

Palynology- lndeterm~nate 

- -- - - - 

lndeterrn~nate 
-- 

.__-- - _- - -  

Kto t Delong Mtn C1 
- .  -1 I 

162 89 

162 89 
- - - - - -- 

-162 89 

-162 89 

- - - -- 

68 702 162 486 

Eagle Creek 
lKtO . --- 

Torok 
. - - - - 

Torok 
-- - - -- 

Torok 
- - - 

Palynology- Early Cretaceous Undrflerent~ated 
- 

Palynology- Early Cretaceous Und~flerent~ated 

Palynology- Indeterminate 
- 

Delong Mtn C2 68 507 
-- - - t 

Delong Mtn C 1 
- -- 

68 684 

Delong Mtn C2 
- 

Delong Mtn C2 
- - - - -- - 

68 507 

Palynology- lndeterm~nate 

Manne 

68 507 
-- A -- - . 

68 507 
- -  . 

162 89 

Kukpowruk R~ver 

Delong Mln C2 
- - -- - -- 

K~kpowruk Rlver 'Torok 

lndeterm~nale 68 507 Torok 

- - 

Kukpowruk Rlver 

- pp - - -- 

Manne 

lndelermrnate 
- 

Delong Mtn C2 

- 

- . 

Kukpowruk River 
- 

Kukpowruk Rlver 
- 



FORAMINIFERA 

Age. E'irlv Cretaceous 
['rob,it>lc Rnrrcmian to Aptian 

Zone. F-1 1 

Environmcnt. Prob,it~lc~ Dn thyal 
(Slope) 

Fauna. An1rnot7,1culltes iragmcntarius (R) 
,Ircnaccous spy. (F) 
B'lthysiphon vitta (I?) 

Washcd lith. 

FORAMINIFERA 

Age. 

Zone. 

D,irk brownish-gray slightly silty shale. 

E,trly Crctaccoiis 
Probablc Rarrcmian to Aptian 

Environmcnt. Pro\wblc R'i thyal 
(Slnpc)  

Fauna. Ammot~,iculitcs fragmcntarius (F) 
,lrcnacc~ous spp. (F) 
B,itliysiphon grnnulococlia ( R )  
H;1plophragmoidcs toyagorukcnsis (F) 

Washcd lith. D'irk brownish-gray slightly silty shale. 

FORAMINIFERA 

Age. Indetcr~ninatc 

Environment. 1ndct~~rni in '~ tc  

Fauna. Barrc.11 ot Forami~iifcra. 

Washed lith. Dark gray shale. 



FORAMINIFERA 

Age. Early Crctaccous 
Probable Barrcmian to Aptian 

Zone. F-1 1 

Environment. Probablc Bnthynl 
(Slopc) 

Fauna. arcnaceous spp. (R) 
Ra thysiphon grnnulocoelin ( R )  
B,jthys~phon vitta (F) 

Washed lith 

FORAMINIFERA 

Age. Early Cretaceous 
Probable Bnrrcmian to Aptian 

Zone. F-1 1 

Environmcnt. Probable Bn thyal 
(Slope) 

Fauna. arcnaccous spp. (R) 
Haplophragtnoidcs cxcavata ( X I  

Washed lith. Dark brownish-gray shnlc. 

06) 93Mu-99-1 

FORAMINIFERA 

Agc. Indetcrminn tc 

Environment. Indcterminn tc 

Fauna. Barrcn of Foraminifera. 

Washed lith. Dark brownish-gray shale. 



FORAMINIFERA 

Age. Early Cretaceous 
Probable Barrcmian to Aptian 

Zone. F-I 1 

Environment. Proba blrl Ba thyal 
(Slopc) 

Fauna. arena[-cous spp. (F) 
Bathysiphon granulococlia (R) 
Haplophragnioidcs gigas (X)  
Hippocrcpina barksdnlei ( X )  

Washed l i t l i .  

Interpreted by: 

Dark gray shalc. 

Michael B. Mickey 
Foraminifera 
MICROPALEO CONSULTANTS, INC. 

PALY NOLOGY 

Agc. Indctcrmina tc 

Environment. I lidctormina tc 

Palynomnrphs. Undiffercn tia ted gymnosperm pollen (F) 
Densosporitcs spp. (R) reworked 
Indctcrminate spores (poor preservation) (F) 

Remarks. Sparsc organics. 
TAI = 2.3 - 2.5 



PALY NOLOCY 

Age. 

Environmcnt, hlarinc 

Palynomor 

Remarks. 

PALYNOLOCY 

Age. 

E,~rly Cretaceous 
L'ndiffcrcn tia tcd 

phs. Undifferentiated gymnosperm pollen (A)  
C,~marozonosporitcs insignis ( V )  
Dcnsospori tcs spp. (R) 
?Bourkidinium sp. (V) 
Oligosphacridium complex (V) 
Tubot~~bcrclla apatcla (V)  

Early Cretaceous 
Undi ffcrc~~tiatcd 

Environmcnt. hlarinc 

Palynomorphs. Undiffcrcntiatcd gymnosycrnl pollen (R) 
Dcnsosporitcs spy. (F) 
Cycloncpliclium distinctum ( V )  
C, \ rdodi~~iun~ trabcculosum (V) 
Oligosphacridium cnmy~lcs (V) 

Remarks. TAI = 2.3 - 2.5 

PALYNOLOGY 

Age. I ndctcrminatc 

Environmcnt. Indcttlrminatc 

Palynomnrphs. Barren of palynomorphs. 

Remarks. Sparse organics. 
TAI = ? 



PALYNOLOGY 

Age. Indctcrmino tc 

Environment. Inilc.t(-rnj~ 11,) ti.  

Palynomorphs. Indctcrn~inatc sporcs (R) 

Remarks. Thick fusinitic organics. 
T A I  = ? 

Interpreted by: 

Hideyo Haga 
Pal ynology 
MICROPALEO CONSULTANTS, I Kc'. 
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May 24,1994 

TO: Gill Mull 
State of Alaska, Dcpartn~cn t of Natural Resources 
Division of Geological and Geophysical Surveys 
794 Univcrsity Avenue, Suite 200 
Fairbanks, Alaska 99709-3645 

SUBJECT: Biostratigraphic Report - Tl~rec (3) Outcrop Samples from Tingmcrkpuk Area, Alaska. 
(D.O. #214873) 

Introductory Summary 

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

The rock material was crusheci prior to processing for niicrofossil cxtraction. 

The foraminiferal preparation WCIS made with standard procedures. This process involved 
boiling the material in Quaternary-0 ,ind washing over 20 and 200 mesh screens. A representative 
fauna and washed lithology were then p~ckcd into slides for examination. 

The palynology preparation was made using hydrochloric and hydrofluoric acid treatments. 
The resultant organic residues were f ~ ~ r t h c r  concentrated by a heavy liquid separation, sonification and 
a sieving/panning technique. Permanent slide mounts wcre madc for cach sample. 

Results 

The interprctations for the asc, zone and environment of dcpos~tion are given for each 
discipline. A list of thc rccovcrcd n71crofossils is provided for cach sample. The foraminiferal 
analysis also includes thc washed l i  tl~ology description. Thc palynological analysis also includes the 
thermal alteration indcx (T.A.I.). 

The foraminiferal abundanccs rcportcd in this section rcprcsent the following quantities: V = 
very rare (single specimen), R = rare (2-10 specimcns), F = frcqucnt (1 1 - 32 spccimcns), C = common (33- 
99) specimens) and A = abundant (100+ s p ~ ~ i m c n s ) .  

The reported palynomorph cjbundanccs rcprcsent the following quantities: V = very rare (single 
specimen), R = rare (2-5 s p ~ ~ i m c n s ) ,  F = frequent (6-15 specimens), C = common (16-30 specimens) and A = 
abundant (greater than 30 specimcns). 



Micropaleo 5/24/94 CSM 

NOTE: Table compiled by C.G.MuI1 12/97 

QUADRANGLE 
-~ 

Delong Mt C1 
- 

Delong Mt C1 

Delong Mt C l  

PALEONTOLOGIC AGE 

Foraminifera- Indeterminate 
Palynology- Hauterivian-Barremian 

Foraminifera- Indeterminate 
Palynology- lndeterminate 

Foraminifera- Indeterminate 
Palynology- Probable Neocomian (Undiff.) 

MCI # ENVIRONMENT I LOCATION FORMATION 1 LAT 
. . . 

68.567 
---- ~ 

68.567 
~ ~ .. .-- -~ 

68.567 

DGGS SAMPLE NO. 

93 22-71 A 

93 ''-I0 

93 22-129S 

lndetermina te 
Marine 

Indeterminate 
lndeterminate 

Indeterminate 
Marine 

LONG 
~ - ... 

-162.463 

-162.463 
- 

-162.463 

-- - - - - - - 

Tingmerkpuk Mtn Kti 
- -. - I Tingmerkpuk Mtn Kti 

Tingmerkpuk Mtn 

... 

Kti 



FORAMINIFERA 

Age. I ndctcrminatc 

Environment. I ndctc,rnii na  tc 

Fauna. Barrc~l o t  Foraminifera. 

Washed lith. P),lrk brownish-gray vcry fine grained quartzitic sandstone or 
siltstone. 

PALYNOLOGY 

Age. Early Cretaceous 
Hnu tcrivian - Barremian 

Zone. 1'-hll9 

Palynomorphs. Undiifcrentiatcd gymnosperm pollen (A) 
Cicatricosispori tcs sp. ( V )  
Classopollis clnssoidcs (R) 
Densosporites sp. (V) reworked 
Hymcnozonotrilctcs lcpidophytus (V) reworked 
Trilobospori tes sp. (V) 
Clnthroctenocystis elegans (V) 
Conyaulacysta sp. G. (granular) (R) reworkcd 
Mudcrongia cf. M. simplex (R)  rcworked 
Nclchinoysis kostro~nicnsis (R) reworked 
Oligosphacridiuni complex (C) 
Olignsphacridium complcx (thick-wall) (R) 
Scntusidinium rioultii (F) 

Remarks. Frequent reworked Bcrriasian - Valanginian (P-M20) dinocysts. 

TAI = 2.7 

FORAMINIFERA 

Age. Indctcrmina tc 

Fauna. Barren oi Foraminifcm. 
Pyrite (R) 

Washed lith. Dark m'lroon siliceous shale. 



PALYNOMORPHS 

Age. Iiidctcrm~na tc 

Environmcnt, Indctcrm~n~i te 

Palynomorphs. B'lrrcn of identifiable palynomorphs. 

Remarks. Orgnnlc material is very poorly preserved. 

TAI = 3.0 

03) 93RKC-129.5 

FORAMINIFERA 

Age. Indctcrmiiia tc 

Environmcnt. Indctcrmina tc 

Fauna. Barren of Foraminifera. 

Washed lith. Dark brownish-gray quartzitic siltstone or siliceous shale. 

PALYNOLOGY 

Age. Early Crctnccous 
Probnblc Ncocnmian (Undiff.) 

Zone. Probable P-MI9 or P-M20 

Environmcnt. Marine 

Palynomorphs. Oligosphncridiuin complex ( R )  
Scntusidinium rioultii (R)  

Remarks. Poor prcscrvntion of organics. 

TAI = 2.5 

Interpreted by: 

----------------------------------- .................................... 
Michael B. Mickey Hidcyo H a p  
Foraminifera Palynology 
MICROPALEO CONSULTANTS, INC. MICROPALEO CONSULTANTS, LNC. 
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TO: Cil Mull 
State of AInsk~, Dc~p'~rtmcnt of Natural Rcsourccs 
Divislon of Ccolog~ cell dnd Ccophysical Surveys 
794 Univcrsi ty A ~ f c n i ~ c ,  Sui tc 700 
Fairbanks, Alaska 00709-3645 

SUBJECT: Biostratigraphp Rctport - Ti~~gmcrkpuk Project Outcrop Sanlples from North Slope, 
Alaska. 

Introductory Summary 

A total of 16 nu tcrop s,ln~plc.s t rom the Tingmcrkpuk Project Area were submitted for 
biostratigraphic analysis. Of thlh total, 1 0  sG~mplcs \\,ere prepared for Foraminifera and 16 
samples wcrc prepared for p ~ l y  ~lon~orph ;~nal yscs. 

The rock material \vas cr~ishccl prior to processing for microfossil extraction. 

The foran~inifcr,~l p r c p , i r , i t ~ ( ~ ~  IV'IS made with standard procedures. This process 
involved boiling the niatcr~al In Quaternary-0 and washing over 20 and 200 mesh screens. A 
representative fauna and washccl l i  tl~ology were thcn picked into slides for examination. 

The palynology prcyari~tion was made using hydrochloric and hydrofluoric acid 
treatments. The resultant organic rcsiducs were further concentrated by a heavy liquid 
separation, sonification and ;1 sicvin~/p;l~~ningi technique. Permanent slide mounts were made for 
each sample. 

Results 

The interpretations for t11c age, zone and environment of cieposition are given for each 
discipline. A list of the rcco\lcrcd microfossils is provided for cach sample. The foraminifera1 
analysis also incluclcs a washed lithology description. The palynological analysis also includes 
the thermal alteration indcx (T.A.I.) estimate. 

The foratl~inifcral abundnnccs represent the following quantities: X = very rare (single 
specimen), R = rare (2 - 5 specimens), F = few (6 - 25 specimens), C = co~i~nion (26 - 1(X)) specimens), A 
= abundant (101 - 999 spccin~cns) and  P = prolific (Io()O+ specimens). 

The reported palynomorph abundnnccs represent the follo~ling quantities: V = very rare 
(single specimen), R = rare ( 2  - 5 ~pcc~rncns),  F = frequent (6 - 15 spccimcns), C = common (16 - 30 
specimens) and A = abundant (grcatcr than 30 spccimcns). An asterisk (*) denotes reworked forms. 



Micropaleo 711 2/95 CSM 

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

# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1 

1 2 

13  

1 4 

1 5 

1 6 

DGGS SAMPLE I I 

NO. 
LOCATION FORMATKIN PALEONTOLOGIC AGE / ENVIRONMENT QUADRANGLE 1 LAT ! LONG 

-- - ..-~ _ _ _ _ _  1 1- -- -- 

94 Mu 48 W. of Kokolik River K? Palynology- Possible Aptian-Albian -162.18 
-- - - 

94 Mu 51 Spike Ck. Km k Palynology- Indeterminate -161.76 
. . - 

94 Mu 55 lligluruk Ck. Kb Palynology- Indeterminate 
. - -- - ~ -- 

94 Mu 56 Spike Ck. Kb Palynology- Indeterminate 

S.E. Tingrnerkpuk 
Foraminifera- lndeterminate 

94 Mu 42 Palynology- lndeterminate - . . . -- - - -. . . - - . - - - - . . . . - 

Foramin~fera- Indeterminate 'Indeterminate 94 Mu 43 Tingmerkpuk Delong Mtn C1 68 5621 - 162 376 
Palynology- Jurasslc.Cretaceous Undtlferentlated Nonmarlrie? 

. . ... ~.- -~ -. .. . . -. i 
Foram~n~fera- lndeterm~nate , Indelerm~nate Delong Mtri C1 

t 
94 Mu 43-1 Tingmerkpuk Kbl 68 5621 -162 376 

Palynology- Indeterminate : Indeterm~nate 
{ . . . - - . -- -- - - . . . . . .. . - - -. . . . . ~- t 

- - - 1  
lligluruk Ck. Kb 

Foraminifera- lndeterminate 
94 Mu 50 

I Indeterminate Misheguk Mtn C5 / Indeterminate Palynology- lndeterminate - -- - - - - - - - i . - .______ . -. _ - 

Kbl Foraminifera- Indeterminate 1 Indeterminate Delong Mtn C1 94 Mu 60 Kukpowruk Tributary Marginal Marine -1 62.775 Palynology- Possible Hauterivian-Barremian 
- . -. -. 

94 RR 67A 1 mi. E. Kukpowruk R. Kb Palynolcgy- Possible Hauterivian-Barremian Marine Delong Mtn C1 -162.786 

94 RR 68A 314 mi. E. Kukpowruk R. Kb Palynolcgy- Probable Hauterivian-Barremian Marine Delong Mtn C1 68.48 -162.79 

94 MU 53-1 

94 Mu 64 

94 Mu 47 

94 MU 47-1 

94 MU 47-2 

llingnorak Ridge 

N. Tingmerkpuk Mtn. 

W. Kokolik 

W. of Kokolik River 

W. of Kokolik 

KJk 

Tr or J? 

Klk? 

Kj k? 

I -- .- .... -. - - T - * - ~ - -  - - -  ~. .- 

Foraminifera- Possible Neocomian ' indeterminate Misheguk Mtn C5 
Palynology- Indeterminate 

. . ~ 

Nonmarine? 
68.71 

.. ... 

-162.473 

~ 

-161.503 

~- . 

Foraminifera- Probable Hauterivian to Barremian 
Outer Neritic to 

Delong Mtn C1 
Palynology- Neocomian (Undifferentiated) 

68.566 

! 
Foraminifera- Indeterminate !Indeterminate Delong Mtn C1 

Delong Mtn C1 

,,elong Mtn C1 

Palynology- Jurassic-Cretaceous Undifferentiated 

Foraminifera- Indeterminate 
Palynology- Possible Jurassic-Cretaceous Undiff. 

Foraminifera- Indeterminate 
Palynology- Indeterminate 

Marginal Marine 

Indeterminate 
Marginal Marine 

Indeterminate 
Marginal Marine 

68.58 -162.122 

- -. - . . -- 

68.58 

68.58 

-162.122 

-162.122 



PALYNOLOGY 

Probable Early Crctaceo~~s 
Possible Aptian - Albian 

Environnicnt. hlarinc 

Palvnomorphs. Undifferentiated gymnosperm pollen (C) 
Cnlntilosporn sp. (V)  * 
Dcnsc~sporites spp. (F) * 
Endosporitcs spp. (R) * 
H~yrnotoaonotrilctcs lcpidophytus (R) * 
L!/cosporn sp. (V) * 
Vit  rclsporltcs /~tllliiilrs ( R )  
C!/~.loncyhclirrr,r ilistinctlln/ ( R )  
Conii(zr~lncystn sp. G (\I) * 
C?donto~-hititliz oy~or~rlnt iz  (R) 
Oligosphc~cridilrlw complcx (F) 
Oligosphncridilirrr cotnp1c.x (thick-wall) (C) * ?  
Sz~crrlrlrpiellii ~rsitiztn ( \ I)  * 

Remarks. T.A.I. = 2.5 

The palynomorph assc.mblagc rcprcscilts a mixture of ages, 
, ~ n d  most of the forms appc~lr to bc reworked. 

By selecting particular d~nocyst forms a s  being indigenous, 
a possible Hautcrivian - Barremian may be ass~gncd.  
However,  this asscmblagc would differ from the 
typically divcrsc ,isscmblagcs that arc recovered from 
Hautcr~vian - Barren-11an str~lta. 

The mixture sccn hcrc is more commonly recovered from 
the Torok Formation. 

PALYNOLOGY 

& Indctcrminatc 

Environment. Inclctcrniina tc 

Palvnomorphs. Esscn tially barrcn of pnlynonlorphs. 



Remarks. hlostly thick, coalv organic tragments. 

T.A.I. = 2.5? 

PALYNOLOGY 

Ant. Indeterminate 

Environment. Indctcrminntc 

Palvnomorphs. Undiffcrcntintcd gytnnospcrrn pollen (V) 

Remarks. Rlostlv thick, coaly orga~iics. 

'T.A.I. = 7.5? 

PALYNOLOGY 

& Indctcrminatc 

Environment. Indctcrminatc 

Palvnomorphs. Barrcn ot palynomnrphs. 

Remarks. Mostly thick, coaly organics. 

T.A.I. = ? 

FORAMINIFERA 

& Indctcrminntc 

Environmcnt. Il~dctcrminatc 

Fauna. Barren of Foramini fcra. 

Washed lith. Dark brownish-gray to black micaceous shale. 



PALYNOLOGY 

& I ~rdctcrminatc 

Environment. Indctcrm~natc 

Pa lvnomnr~~hs .  Iirdctcrminntc sporc fragment (V)  

Remarks. hlostly thick, conly organics. 

T.A.I. = 3.0? 

FORAMINIFERA 

& Indctcrminatc 

Environment. InJctcrmincltc 

Fauna. Bnrrcn ~i Foraminifera. 

Washcci lith. Dark brownish-gray slightly n7icaccous shale. 

PALYNOLOGY 

lurassic - Crctaccous 
Undi t f c r c~~ t i a t cd  

Pa lvnomor~~hs .  Undiffcrcntiatcd gymnospc.r~n pollen (V)  
Clnssopollis clnssnides (F)  
Clcicheniirlitcs senonicrrs (I?) 
Indeterminate psilntc sporc ( R )  

Rcniarks. Mostly thick, coaly organics. 

T.A.I. = 2.5 



FORAMINIFERA 

I ndctcrminntc 

Environment. I ~ici~*tc.rminiitc 

Fauna. R,lrrcn oi  Foraminifera. 
Slickcnsidcs (F) 

Washed lith. Dark brownish-gray slightly micaceous slickensided 
slialc.  

PALYNOLOGY 

& Indctc.rm~ncltu 

Environmc~it I ~ ~ ~ i c ~ t c ~ r r n ~ n a  tc 

Palvnonior~~ll t .  B'irrcn of palynomorphs. 

Remarks. hlostlv thick, coaly orgn~iics. 

T.A.I. = 3.0? 

FORAMINIFERA 

& Inclctcrn~inate 

Environmcnt. I~i~ic~tcrmin, i t t~ 

Fauna. R , ~ r r ~ n  o i  F~rnniinifer~i.  

Washcd l i t l i .  D,lrk brownish-gray to black slightly micaccous shale. 

PALYNOLOGY 

& Indetcrniinatc 

Environmcnt. Indctc~rminatc 



Palvnoniort,hs. R,lrrcn of pilynoniorphs. 

Rcmarks. Rlostly thick, c o ~ l y  org'1nlcs. 

T.A.I. = 2.5? 

FORAMINIFERA 

& Iiidctcriiiinatc 

Washed l i t l i .  D,jrk brownish-gray to black slightly micaceous 
slickci~sidcd shalc. 

Early Cretaceous 
Possihlc Hautcrivian - Rarrcniian 

Palvnoiiior~hs. Undiffcrcntiatcd gymnospcrln pollen (A) 
Do7sosporitcs spp. (F) * 
l_!lcopl~rii trmspovitcs sp. ( V )  
Rc~~qnlsknispnritcs cicntvicosits ( \ I )  

Tlrbotlrbcrclliz npntcln (\I) * ?  
Tltbotl~berelln ~rncit?nturn (R) *? 

Remarks. I f  thc recorded dinocysts arc rcworked, then an Aptian - 
Albiaii age would bc probable. The very sparse 
assemblage niay bc a n  indication that these dinocysts are 
reworked. 

Organics consist mainly of gymnosperm pollen. 

T.A.I. = 2.7 



PALYNOLOGY 

Early Cretaceous 
Possible Hautcri\rian - Barremian 

Environment. hlarinc 

Palvnomorvhs. Undi ffcrcntia tcd gymnosperm pollen ( A )  
Clnssopollis ~ Ias so idcs  ( R )  
Dcnsosporitcs spp. (R)  * 
Hymetlozonotrilctcs lcpidophytus (V)  * 
Cyclon~yhcl i icm distincturn (R)  
Cnrdodinilrrn trnbecillosirnl (R) 
tlcr.cndecnia nlaskncnsi .~ (\I) 

S ~ l n t ~ r s i i i i n i ~ r t ~ ~  cl~clr11ifortili.s (R) 
Si.~cr.dr.lrr?iclln lrsitntc~ ( V )  * 

Thc rclntivcly sparse dinocyst assemblagc is comprised of 
species that suggest a Hautcrivian -Barremian agc, but 
these spccics do not rcprcscnt ,I complctc assemblage. I t  is 
possible t h ~ t  most of this nsscmbl'igc consists of rcworkcd 
species. 

The organic rccovcry consists mainly of palynomorphs. 

T.A.I. = 2.4 

PALYNOLOGY 

Early Cretaceous 
Probablc Hautcrivian - Barremian 

Environment. h4arinc 

Palvno~iior~~hs.  Unditfermtiatcd gymnosperm pollen (A)  
Dcnsosporitcs spp. (R) * 
Osnrirndncidifcs spp. (F) 
Gnrdodi t i i~ tn  trnbecrrlosum ( A )  
Hcre)~ileenirz nlnsknctisis ( R )  
O l i ~ o s p h m r i l i i t i m  complex (R)  

Remarks. The palynomorph recovery in this sample is similar to the 
above samplc. The spccics diversity is low, however, the 
abundance oi Gndodinil inl  frnbeculosum and the presence 



ot H c r c ~ i l c c n i i z  i z l a s k n c n s i s  a rc  consistent with a 
t lnutc.rivi,~n -B,irrcmian 'igc. The abundance seems to 
makc the possibility of reworking less likely. 

'The organic rccoIVcry consists mainly of palynomorphs. 

T.A.I. = 2.4 

FORAMINIFERA 

Probablc Early Cretaccot~s 
Possible Ncocomian 

Fauna. B,irrc.n oi  Foraminifera. 
Rounded frosted quartz tloating sand grains (R) 

Washed litli. Dark gray to black slightly silty shale. 

PALYNOLOGY 

& Indctcrmin'i tc 

Environment. Nonmar~nc? 

Palvnoniorplis. Undifferentiated gymnosperm pollen (V) 

Remarks. Mostly thick, coaly organics. 

T.A.I. = 2.5? 

Early Cretaceous 
Probnblc Hnuterivian to Riirrcmian 



Environnicnt. Ott tc'r Yc'ri tic to Bntliynl 

Fauna. L ; ~ ~ I ~ , / I ~ I / ~ / I , ~  t~zillct{ri (R) 
l - ~ i l y ~ l o ~ ~ i ~ r t ~ g n ~ o i d c s  if l,ofliztis (R) 

Washcd lith.  Alc~clium to diirk gray shalc. 

PALYNOLOGY 

E'lrly Cretaceous 
Ycocomian (undi f fc rcn t i ,~ t~d)  

Environnicnt. ! l ~ i r ~ ~ i t ~  

Palynonior~~lis .  O l ~ , ~ o ~ ~ ~ ~ ~ ~ ~ c r i d i ~ ~ t ~ i  ~ ~ o ~ ~ ~ p / c . x  ( ~ l i i c k - i ~ ~ ~ ~ l l )  (R) 

Remarks. \lastly thick, coaly orgn~iics. 

l ' .A.I. = 3.0 

FORAMINIFERA 

Environmcnt. I ~ ~ ~ l ~ t t c r r n ~ n ' j t c  

Fauna. R,irrr~i o i  Fornniinifcra. 
Pyritc (R) 
Gyps11111 (F) 

Wnshcd lith. D,irk brownish-gray to black shale. 

PALYNOLOGY 

j~~rass ic  - Crctaccous 
U ndi ffcrcntia tcd 

Environmcnt. M'lrgin,il hlaririe 

Palvnnmc~rr~hs.  Undiffcrcntiatcd gyninospcrni pol lc~i  (V) 
I~idctcrminatc spore(?) fragments ( A )  
C/,~ssopollis clnssoir ics (R)  



Dctlsos~~oritcs spp.  (\I) * 
Micrhystridi~rn~ spp. tF) 

Poorly prcser\vxi pnlynoniorphs. 

Abundant thick, co;lly organics. 

T.A.I. = 3.5 

FORAMINIFERA 

Fauna. Barrcn of Foramir~ifera 
Gypsum (F) 

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

PALYNOLOCY 

Possible Jurassic - Crctaccous 
Undiffercntiatcd 

Environment. Marginal Mnrine 

Pal\fnomorphs. Indctcrn>inatc spore(?) fragments ( A )  
?Clnssopollis clnssoilics (I?) 
Micrhystridirrm syp. (F) 

Remarks. Poorly prcscrved paly~~omorphs.  

Abundant thick, cnaly organics. 

T.A.I. = 3.0+ 

FORAMINIFERA 

& 



Environment. I~~cj t~tcrrn~n '~tc  

Fauna. Bcirrcn of Foraminifera. 

Washed lith. Dark brownish-gray iron-stciined shale. 

PALYNOLOGY 

& Indcten~~ina  te 

Environment. Marginal Marine 

Palvnomor~hs.  Indctern~inatc spore(?) fragments (A) 
Lycosyorn sp. (V) * 
?Micrh! / s  triiiitrnr spp. (R)  

Remarks. Poorlv prcser\.cd pal ynomorphs. 

Mostly {voody-fusi~iitic organics. 

T.A.I. = 3.0+ 

Interpreted by: 

................................... .................................... 
Michael B. Mickey Hidcyo Hags 
Forarninifcra Palynology 

M ICROPALEO CONSULTANTS, 1NC.M ICROPALEO CONSULTANTS, INC. 
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March 31,1095 

TO: Gil Mull 
State of Alask'3, Dcp'lrtnic~n t oi Natural Resources 
Division of Gcolo~ic,ll , ~ n t l  C;coph!/sical Surveys 
794 University A\ .c l i \~~\ ,  S t ~ i t c  300 
Fairbanks, Alaska 9')70')-3(>15 

SUBJECT: Biostratigrapliic Report - Flc\:cn (1 1) outcrop samples from the western Arctic Slope 
area, Alaska. (D.O. #214873) 

Introductory Summary 

A total of 11 outcrop saniplc.b Irom thc  DclLong Mount'lin quadrangle of the western Arctic Slope 
were processed and analyzed tor For,i r n l ~ ~ ~  tclr;l and palync>niorphs. 

The rock matcri'il \zf,ls c r t ~ ~ h c ~ ~ i  prior to processing for microfossil cxtr,~ction. 

The foraminifera1 prcp;IrcItloli \ \ , I \  I I ~ ~ I C I C  \v~th standard procedures. This process involved 
boiling the material in Quntcrnnr! -0 ,111ti \ \ , ' i s h ~ ~ i ~  over 20 and 200 mesh screens. A rcprcsentativc 
fauna and washcd lithology \vcrc tI1e.11 p~ckcd ~ n t o  slides for cx,imination. 

The palynology prcp'ir~ition \Ifas rn'idc using hydrochloric and hydrofluoric acid treatments. 
The resultant organic residues \vcxrc t~~r t l icr  conccntratcd by a heavy liquid separation, sonification and 
a sieving/panning technique. Pcrm,inc~nt slidc mounts were made for each sample. 

Results 

The interpretations for the asc, zone 'ind environment of deposition arc given for each 
discipline. A list of the rccovcrcd niicrr~tossils is provided for each sample. The foraminifera1 
analysis also includes the washed l i t  l io lo~y description. The palynological analysis also includes the 
thermal alteration index (T.A.I.). 

The foraminiferal abund;lncc~s rcprcscnt the following quantities: X = very rare (single 
specimen), R = rare (2 - 5 spc~imcns), F = t'c>\\1 (6 - 25 specimens), C = common (26 - 100) specimens), A = 
abundant (101 - 999 specinicns) slid I' = prolific ( 1000+ specimens). 

The reported palynomorph ,~buncI,inccs rcprcscnt the following quantities: V = very rare (single 
specimen), R = rare (2 - 5 s p c c i ~ i i ~ ~ ~ s ) ,  F = trcq~~clit (6 - 15 spccimcns), C = common (16 - 30 specimens) and 
A = abundant (greater thari 30 spcc~mi~ns). An 'asterisk (*) clcnotcs rcworkcd forms. 
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PALEONTOLOGK: AGE 

Foraminifera- Probable Berriasian to Valanginian 
Palynology- Berriasian-Valanginian 

Foraminifera- Neocomian (Undiff .) 
Palynology- Indeterminate 

Foraminifera- Probable Valanginian 
Palynology- Neocomian (Undifferentiated) 

Foraminifera- Probable Berriasian to Valanginian 
Palynology- lndeterminate 

Foraminifera- Neocomian (Unditf.) 
Palynology- Indeterminate 

Foraminilera- Indeterminate 
Palynology- Hauterivian-Campanian 

Foraminifera- Probable Neocomian (Undilf.) 
Palynology- Probable Hauterivian-Campanian 

Foraminifera- Probable Neocomian (Undiff.) 
Palynology- Beniasian-Valanginian 

Foraminifera- Valanginian to Hauterivian 
Palynology- Indeterminate 

Foraminifera- Valanginian to Hauterivian 
Palynology- Indeterminate 

Foraminifera- Indeterminate 
Palynology- Probable Hauterivian-Barremian 

MC' 

' 

' O 

' 

ENVIRONMENT FORMATION 
. ~- 

Outer Neritic to Bathyal Kti 
Marine - ~ -. - .~ 

Outer Neritic to Bathyal Kc 
Indeterminate 

Middle to Outer Neritic Kc Upper Pitmegea Delong Mtn C4 68.61 1 -163.84 
Marginal Marine(?) . - - 

Middle Neritic to Bathyal 
Indeterminate 

.~ --.-- - -  

Marine (Undiff.) Kjk Fingmerrpuk Delong Mtn C1 68.566 -1 62 47 
Indeterminate 

Indeterminate Delong Mtn C5 68.595 I lpewik River -164 4'2 
Marine -. - . I  -. 

DGGS SAMPLE 
NO. 

94 Mu 44 

94 Mu 59 

94 Mu 59-1 

94 Mu 59-2 

94 Mu 64-1 

94 Mu '* 
94 Mu 72-1 

94 73-A 

94 RR 73-C 

94 73-E 

94 73-G 

Indeterminate 
Marine 

-. . - - -. - --- - 
Marine (Undilf.) 
Marginal Marine 

Middle Neritic to Bathyal 
Indeterminate 

Outer Neritic to Bathyal 
Probable Marine 

Indeterminate 
Marine 

Pebble Shale 
-- - -. - -. . 

lpewik River 
. -- - . . .- . . . 

Kti 1 ~ i n ~ r n e r k ~ u k  Mtn 
. . . - - - - -  

Kti Tingmerkpuk Mtn 
-- . .- . -. . 

Kti Mtn 
~ 

Kti N. Tingmerkpuk 

-164.42 Delong Mtn C5 
- - - - -. - -. - 

-1 62 45 
-. 

-1 62 45 
. -- . . . 

-162.45 
- .- . - . - . - 

-162.45 

68.595 
- . 

Delong Mtn C1 68.569 
~ I Delong Mtn C1 68.569 
- .- . -~ .  . 

Delong Mtn C1 68.569 
- ~ .- - -. 

~~l~~~ ~1~ ~1 68.569 



FORAMINIFERA 

Age. Early CrcL~ccous 
Probablc Berrinsinn to Vnlnnginian 

Zone. Prob'~blc F-13 to F-14 

Environment. Outcr Ncritic To Bathyal 

Fauna. Bathysiphon gr'~nulococlia (X) 
C'ludryina millcri (X) 
Haplophragmoidcs coronis (X)  
Hnplophragmoidcs duoflatis (XI 

Washed lith. D'irk hrow~~iisli-pray to black shale. 

PALY NOLOCY 

Age. Early Cretaceous 
Bcrriasian - Valanginian 

Environnicn t. Mnrincl 

Pnlynoniorphs. Unditfcrcntiatcd gymnosperm pollen (A) 
Classopollis classoides (F) 
Dcnsosporitcs spp.  (R) * 
Clcichcniidi tcs scnonicus (F) 
Kracusclisporitcs sp .  (V) * 
Pilosisporitcs t r i chopapi l los~~s  (R) 
Trilohosporitcs spp .  (R) 
Cochtcodinia villosa (R) 
Gonyaulacysta sp. G (F) 
Micrliystridiuni spp.  (F) 
Oligosphacridium complex (F) 
Sirmiodinium grossi (R) 

Remarks. 
02) 94Mu 59 

T.A.I. = 2.3 - 2.5 

FORAMINIFERA 

Age. Early Cretaceous 
Ncocclniian (Undiff.) 

Environment. Outcr Ncritic To Bathyal 

Fauna. Clomospira subarctica (XI 



Haploplir,~gnioidcs soronis ( R )  
Haploplirngnioidcs duoflatis ( R )  
Ii,1~>lo1>hr,igniclidcs inflatigrandis ( X )  
Fish debris (F) 

Washed lith. D,~rk gray shale. 

PALYNOLOGY 

Age. I~idctc~r~ni nn tc 

Environment. Indetcrmina tc 

Palynomorphs. Glciclicniiditcs scnonicus (\I) 

Remarks. Mostly thick, co,3ly organic fragments. 

T.A.I. = 2.4? 

FORAMINlFERA 

Age. Early Crctaceo~rs 
Probable Valanginian 

Zone. Probahlc F-13 

Environment. Middlc to Outer Ncritic 

Fauna. Ammndiscus cf. aspcrus (R) 
Bathysiyhon scintillatn (R)  
Conorboidcs umiatcnsis (X) 
Dcntalina praccommunis (X) 
Frondicularia ampulla (X)  
Gaudryinclla irrcgul'3ris (X) 
Gravc l l i~~a  1 (XI 
Globulins canadcnsis (X) 
Gloniosyirn subarctica (F) 
Glomospira arctica (R)  
Haployhrngmoidcs coronis (R) 
Haplophragmoidcs duoflatis (R) 
Lcnticuli~ia mucnstcri (F) 
Lingulina loryi (X) 
Nodosaria cf. concinnn (X) 
Oolina apiculata (R) 
Vaginulinopsis grata (R)  
Inoccram~~s prisms (F) 
Shell frngmcnts (C) 



Washed lith. L7,lrl; bro\z,nish-gray shelly shale. 

PALY NOLOGY 

Age. Early Cr.<>t , icc~~~s 
Ncoco117ian (undifferentiated) 

Environmcnt. Marp  n,il hl;lrinc(?) 

Palynomorphs. Oligc)sph,icrid~um complcx (thick-wall) (F) 

Remarks. Mmtly thick, coaly organics. 

-. I .A.I. = 2.3 - 2.7 

Age. Early Crctncco~ls 
I'rnhnblc Berriasian to Valanginian 

Zone. Proh,iblc F-13 to F-14 

Environn~e~it .  Middle\ Ncritic to Bathynl 

Fauna. Amniodisc\~s ct. 'ispcrus (X) 
C'li~dryina n~illcri (X) 
Clomospira subarctica tR)  
Haplophragmoidcs coronis (F) 
Hnplophragmoidcs duoflatis (R) 
Inoceramus prisms (R) 
Shell fragmcn ts (R) 

Washed lith. D,irk gray shalc. 

P ALY NOLOCY 

Environmcnt. Indctc~rmi~iatc 

Palynoniorphs. Barren ot palynomorphs. 

Rcmorks. Vcry sp'lrsc organics. 

T.A.I. = 2.5? 



Age. Early Crctaccwus 
Ncocominn (Undiff.) 

Zone. F-12 to F-14 

Environmcnt. Marine (Undiff.) 

Fauna. Bathysiphon scintillata (R)  
Haplophragmoidcs cnronis (R) 
Haplophragnx~idcs duoflatis (R) 

Washed lith. Mcdiuni to dark gray shale. 

PALYNOLOGY 

Age. l~~dctcr~nina tc  

Environment. Indctcrminatc 

Palynomorphs. Rnrrcn of pnlynomorphs 

Remarks. S p r s c  orgclnics. 

T.A.I. = 2.5? 

FORAMINIFERA 

Age. Indctcrmina tc 

Environmc~i t. Inrlctcrn~i~ia tc 

Fauna. Barren of Foraminifera. 

Washed l i  th. Dark gray to black shale. 

PALYNOLOCY 



Environmc~~t. hlarinc. 

Palynomnrphs. Odol~tochitina opcrct~lata tF) 

Remarks. Abuncl;lnt, mostl!~ amorphous, organics. 

T.A.I. = 3.3 

The limited assemblage providcs cvidcncc for only a broad age 
assignment. 

FORAMINIFERA 

Zone. Probablc F-12 to F-14 

Fauna. Barren oi Foraminifera. 
Tar (F) 
Rounded frosted quartz floating s m d  grains (F) 

Washcd li  th. Black oil? stained shale. 

PALY NOLOGY 

Age. Crctaccu~iis 
Probable Hautcrivian - Campaninn 

Environment. Marinc 

Palynon~orpl~s.  Undiffcrcntiatcd gymnosperm pollen (F) 
?Cycloncphclium distinctum (V)  
Odontochitina operculatn ( V )  
Oligos~.liacridiun~ complex (R)  

Remarks. Abundant amorphous and coaly organics. 

T.A.I. = 2.3 



FORAMINIFERA 

Age* Prob'i tdc E'i rly Cretaceous 
Probable Ncoconiinn ( UndiCf.) 

Zone. Probnhlc F-12 to F-14 

Environment. Marine (Undiif.) 

Fauna. Amniobaculitcs erectus (R) 
Inoccranius prisms (R) 
Roundcd frosted quartz floating sand grains (R) 

Washed lith. 1);lrk brownish-gray to bl,>ck slightly silty shalc. 

PALYNOLOGY 

Age. Early Crct;lccous 
Rcrrinsi;ln - Valanginian 

Environment. Marginal Mnrinc 

Palynon~orphs. Undiffcrcntiatcd gymnosperm pollen (F) 
Nclchinopsis kostromicnsis (R) 
?Dingodiniurn cerviculuni (R) 

Remarks. T.A.I. = 2.8 

FORAMINIFERA 

Agc. Early Crct'iccous 
V,>lnnginian to Hautcrivion 

Zonc. F-13 

Environmcn t. Middle Ncritic to Bnthyal 

Fauna. Ammob,iculi tcs crectus (F) 
Caudryina cf, rnillcri (F) 
Gaudryir~a tailleuri (R) 
Clomospirella arctica (R) 
Ha~~lophragmoidcs coronis (F) 
Haplopliragmoidcs duoflatis ( R )  
Fish debris (R) 



12oundcd frostccl clu~irtz ilooting s'lnd grair~s (R) 

Washed lith. \ l < ~ ~ i i u ~ n  to dark gray slialc. 

PALY NOLOGY 

Ago. Indc. t~,r~n~n~i  tc\ 

Environmcnt. Incictc'rrn~n~itc 

Palynomorphs. Stcrc~~spor~tcs  sp. (\I) 

Rcn~arks. Sp,i rw org,lnics. 

T A . 1 .  = 2.8 - 3.0? 

FORAM INIFERA 

Age. Early Crc~tciccous 
\Ialnnginian to Hautcrivian 

Zone. F-13 

Environmcnt. 011 tc,r Nclri tic to Ba thyal 

Fauna. Amniob,icul~tcs frogmcntnrius (R) 
Bathys~phon scintillat'~ (C) 
R J  t h y s ~  yhon granulocoelia (F) 
l~nplophragmnidcs coronis (R) 
H,~plopl i r~~gmoidcs  ~nflatigranclis (R) 

Washed lith. hlcdi t~m to dark g r i3~  shale. 

PALYNOLOGY 

Environmcnt. Prohcitllc. Marine 

Palynomorphs. Unciitfcrcntiatcd gymnosperm pollen ( R )  
Glcichcniiditcs scnonicus ( V )  
?Cony aulacysta sp. fragmcnt ( V )  

Rcmarks. Spnrsc organics. 



T.A.I. = 3.0? 

Age. Indctcrmina tc 

Environment. Indcterminatc 

Fauna. Barren ot Foraminifera. 
Shell fragmcrl ts (F) 

Washed lith. Dark gray shnlc. 

PALY NOLOGY 

Age. Early Crctaccous 
Probable Hautcrivian - Barremian 

Palynomorphs. U~.rcliffcrcnti~~tcd gylnnospcrm pollen (A) 
Densospori tcs spp. (C) * 
Glcichcniidi tcs scnonicus (R) 
Lycopocliun~sporitcs spp. (R) 
Osmundnciclitcs spp. (R) 
Clc is tospl~acr id i~~~n sy. ( V )  
Cycloncphclium distincturn (R) 
Cardodiniuni trabcculosum (R) 
Odontochitina opcrcu1,jtn (F) 
Oligosphacridiuni complex (R) 
?Prionndinium alaskc~~sc (V)  

Remarks. T.A.I. = 2.4 

Interpreted by: 

............................ ---- --- 
Michael B. Mickey Hidcyo Hnga 
Foraminifera Pal ynology 
MICROPALEO CONSULTANTS, I NC. M ICROPALEO CONSULTANTS, INC. 
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TO: Gil Mull 
State of Alaska, Dcpartmcnt of Natural Resources 
Division of Geological and Geophysical Surveys 
794 University Avcnuc, Suite 200 
Fairbanks, Alaska 99709-3645 

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

INTRODUCTORY SUMMARY 

A total of 109 outcrop samplcs from the Westcrn Delong Mountains Field Party was 
submitted for biostratigraphic analysis of both Foraminifera and palynomorphs. In general, 
recoveries were much better this year than in past years. We were able to date 99 of the 109 
samples (91%) submitted for analysis. We were ablc 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 foraminifcral preparation was made with standard procedures. This process 
involved boiling the material in Quaternary-0 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 hydrofluoric acid 
treatments. The resultant organic residues werc further concentrated by a heavy liquid 
separation, sonification and a sieving/panning technique. Pcrmanent 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 foraminifera1 
analysis also includes a washed lithology description. 

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

The T.A.I. 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, i t  appears that most of the T.A.I. values seen in these 
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-SAMPLE LOCATnN MC'= NO. 
FORMATION PALEONTOLOGIC AGE ENVIRONMENT QUADRANGLE LAT LONG 

- -- - 

APTlAKALBlAN STRATA 

TOROK FORMATION, MT. KELLY GRAYWACKE. LOWER BROOKIAN 

Foraminifera- lndeterminate lndeterminate 
69 96 Mu 5 NW d Poko Mtn Kto ss Delong Mtn D l  Marine Palynology- Probable Neocomian Undid 

-- - - - 
Foraminifera- Barremian to Aptian Mar~ne (Undiff ) 

1 96Ha4 Delong Mtn D2 Palynology- Probable Aptian-Albian Manne 

Foraminifera- Barremian to Aptian Marine (Undiff ) 
2 96 Ha 6 Delong Mtn D2 Palynology- Probable Apt~an-Albian Manne 

162 976 

Foraminifera- Indeterminate lndetermlnate 
3 96 Ha 9 W. of Surpnse C. Kto Delong Mtn D2 

Manne Palynology- Probable Aptlan-Alb~an -- 

Foram~nifera- Barrem~an to AptIan Palynology- Possible Bathyal-Tuh~d (Slope) 
4 96Ha14 W.ofSurpr~seC. Kto Delong Mtn D2 Cretaceous Undilferentiated Manne - - - - -- - -- - - -- 

Foraminifera- Barremian to Aptian Possible Bathyal-Turbid (Slope) 
5 96Ha18 W.ofSucpriseC. Kto Delong Mtn D2 Palyndogy- Cretaceous Undifferentiated Manne 

6 
Foramin~fera- Barremian to Aptian Poss~ble Bathyal-Tuhid (Slope) 

96 Ha 21 Eagle Ck. Kto Palynology- Cretaceous Undiflerentiated Manne - 

Kbl 
Foraminifera- Indeterminate Indeterminate 

23 96 Ha 66 Spike Creek Palyndogy- Probable Aptian-Albian Marine 

S. flank Driftwood 
Kto 

Foraminifera- Indeterminate Indeterminate 
70 96 Mu l4 

anticline Palynology- Possible Aptian-Albian Marine 

7 
S. flank Driftwood Foraminifera- Indeterminate Indeterminate 

96 Ha anticline Palynology- Probable Aptian-Albian Marine 

S. flank Driftwood Foraminifera- lndeterm~nate Indeterminate 
I 'I 96 TM 25 

anticline Palynology- Probable Aptian-Albian Marine 

Foraminifera- Indeterminate Indeterminate 
89 96 Mu 38 Lower lligluruk Ck Kto No evidence of marine Palynology- lndeterminate 

Foraminifera- Indeterminate lndeterm~nate 
90 96 Mu 38-1 Lower lligluruk Ck Kto No evidence of manne Palynology- Indeterminate 

Foraminifera- Indeterminate Indeterminate 
91 96 Mu 42 Lower lligluruk Ck Kto Palynolcgy- Indeterminate No evidence of marine 

Foraminifera- Probable Barremian to Aptian Marine (Und~fl.) 
96 96 Mu 54 Upper Piimegea Kt0 Palynology- Possible Aptian-Albian Marine 

97 96 TM 2OA 
Foraminifera- Indelemimate Indeterminate 
Palyndogy- Cretaceous Undiierenliated Marine 

Delong Mtn C2 

M~sheguk Mtn C5 

Misheguk Mtn D4 

Misheguk Mtn D4 

Misheguk Mtn D4 

Misheguk Mtn C5 

M~sheguk Mtn C5 

Delong Mtn C4 

Delong Mtn C3 

Delong Mtn 02  

68 738 -163 087 

68 62 

- . - - - - - - 

-161.799 
-- 

68837 

68 84 

68838 

68735 

68735 

68.64 

68 681 

68.784 

-161271 

-161 255 
- 

-161263 
-. 

-161822 

-161.822 

-1 64 04 

-163.54 

-163.117 
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KJk 

KJk 

KJk 

KJk 

-- -- 

Kbl 

SW of Igloo Mtn, 

SW of Igloo Mtn, 

Pitmegea tributary 

Pitmegea tributary 

Pitmegea tributary 

Pitmegea tributary 

- 

E.dMerk 

98 

99 

100 

102 

103 

104 

105 

106 

8 

9 

18  

19  

20 

21 

22 

24 

25  

96TM21B 

96TM21C 

96TM22A 

96 TM 28A 

96 TM 288 

96TM40A 

96TM 41A 

96TM42A 

96 Ha 33 

96 Ha 36 

96 Ha 37 

96 Ha 39 

96Ha46 
- 

96 Ha 47 

96Ha60 

96 Ha 67 

96 Ha75 

Probable Neritic (Undiff.) 
Foraminifera- Probable Aptian -(Probable Shelf) Delong Mtn 02 -163.128 
Palynology- Cretaceous Undifferentiated 

Marine - .. 
Foraminifera- Indeterminate Indeterminate Delong Mtn D2 -163.128 
Palynology- Possible Cretaceous Undifferentiated Marine 

-.- 

Foraminifera- Indeterminate Indeterminate 
Delong Mtn D2 

Palynology- Cretaceous Undifferentiated Marine - - 

-- 

Foraminifera- Indeterminate Indeterminate 
Delong Mtn C2 

Palynology- lndeterminate - No evidence of marine 

Foraminifera- Indeterminate Indeterminate 
Delong Mtn C2 

Palynology- Indeterminate No evidence of marine 

Outer Neritic to Upper Bathyal-Turbid 
Foraminifera- Valanginian 

-(Outer Shell to Upper Slope) Delong Mtn C5 
Palynology- Indeterminate lndeterm~nate 

. .- -. -- ~. 1 
Foraminifera- Probable Oxfordian to Valanginian Marine (Und~lf ) 

Delong Mtn C5 I - 1 6 4  6 
Palynology- Oxfordian Manne 

. -- . -- - .-- . i 
Foraminifera- Prob. Valanginian to Hauterivian lndeterminale 
Palynology- Indeterminate Marine 

-- 

- - - 

Middle to Outer Neritic-Turbid 
Foraminifera- Valanginian -(Middle to Outer Shelf) Delong Mtn C4 
Palynology- Valanginian 

-- . . ? n ! -  - 

Possible Mid to Outer Neritic-Tucbid 
Foraminifera- Possible Valanginian 

-(Possible Middle to Outer Shelf) 
Palynology- lndeterminate 

Foraminifera- Indeterminate Distal (Starved Basin) 
Paly nology - Indeterminate No evidence of marine - - - - 

Possible Mid to Outer Neritic-Turbid 
Foraminifera- Possible Valanginian 

-(Possible Middle to Outer Shelf) Delong Mtn C4 
Palynology- lndeterminate 

lndeterminate 

Foraminifera- Indeterminate 
Palynology- Possible Hauterivian 

Foraminifera- Indeterminate 
Palynology- Probable Aptian-Albian 

Foraminifera- Indeterminate 
Palynology- Probable Aptian-Albian 

Foraminifera- Indeterminate 
Palynology- Probable Early Cretaceous Undiff. 

Foraminifera- Indeterminate 
Palynology- Cretaceous Undifferentiated 

Indeterminate 
Marine 

Indeterminate 
Marine 

Indeterminate 
Marine 

Indeterminate 
Marine? 

Indeterminate 
Marine 

Delong Mtn C5 

Delong Mtn C5 

Delong Mtn C1 

Misheguk Mtn C5 

Delong Mtn C2 

68.697 

68.702 

68.607 

68.627 

68.555 

-164.521 

-1 64.496 

-162.6 

-161.776 

-162.807 
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KblITro 

Kingak Shale 

Kingak Shale 

Kingak Shale 

Shale 

Kingak Shale 

Kingak Shale 

Kingak Shale 

Kingak Shale 

Kingak Shale 

Kingak Shale 
-.-.--..p-----..-----.....-.-- 

Kingak Shale 

'Iuk Formation 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Foraminifera- Indeterminate Indeterminate Delong Mtn C3 ! 68.529 -163.266 
Palynology- Cretaceous Undifferentiated -- --- Marine 

.~ .. - ~ 

- . -. - - ~ ~ 

Foraminifera- Indeterminate Indeterminate 

Palynology- Possible Aptian-Albian Marine - - .. 

-- 

Foraminifera- Indeterminate Indeterminate 
Palynology- Indeterminate - Indeterminate 

Possible Mid to Outer Neritic-Turbid 
Foraminifera- Possible Oxfordian to Valanginian 

-(Possible Middle to Outer Delong Mtn D2 
Palynology- Indeterminate No evidence of marine 

Foraminifera- Indeterminate Indeterminate 
Palynology- Kimmeridgian-Tithonian?) Marine -. -- -- - 

Middle to Outer Neritic-Turbid 
Foraminilera- Oxlordin to Valanginian -(Middle to Outer Shelf) Delong Mtn D2 
Palynology- Prob. Kimmeridgian-Tithonian(?) 

-- 
Foraminifera- Indeterminate Indeterminate Delong Mtn D2 68.907 -162 834 
Palynology - Oxfordian - Marine 

Possible Inner to Middle Neritic-Turbid 
-(Possible Inner to Middle Shelf) Delong Mtn D2 68.907 -162.834 Foraminifera- Oxfordian 

Palynology-Oxlordian 
- 

Foraminifera- Indeterminate Indeterminate Delong Mtn D2 
Palynology- Oxfordian Marine ------- 

Prob. Middle Neritic to Bathyal-Turbid 
Foraminifera- Probable Oxfordian -(Probable Middle Shelf to Slope) Delong Mtn 02 
Palynology- Oxfordian Marine 

Foraminifera- Indeterminate Indeterminate Delong Mtn D2 
Palynology- Oxtordian Marine 

. . .... - .. - . . . -. - . . . 
Probable Middle Neritic to Bathyal 

Foraminifera- Probable Oxfordian -(Probable Middle Shelf to Slope) 
Palynology- Oxfordian 

Marine 

Foraminifera- Carnian to Norian Middle Neritic (Middle Shel) 
Palynology- Indeterminate Indeterminate -- - 

- .  ~ 
. . - .~ 

Kukpowruk River 

Creek 
measured section 

Surprise 'Ieek 
measured section 

Surprise 'Ieek 
measured section 

Surprise Creek 
measured sedion 

Creek 
measured section 

Creek 
measured section 

Creek 
measured sedion 

SuWise Creek 
measured section 

Surprise Creek 
measured section 

Creek 
measured section 
-- 

Creek 
measured section 

Creek 
measured section 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

26 

3 8 

37 

36 

35 

4 

32 

3 1 

3 0 

29 
-~ - 

28 

27 

61 

60 

59 

Foraminifera- Indeterminate 
Palynology- Valanginian 

Foraminifera- Indeterminate 
Palynology- Valanginian 

Foraminifera- Indeterminate 
Palynology- Valanginian 

Foraminifera- Indeterminate 
Palynology- Valanginian 

96 Ha 92 

96 MAW 22A 

96 MAW 21.5A 

96 MAW 21A 

96 MAW 20'5A 

96 MAW a D  

96 MAW 19A 

96 MAW 18A 

96 MAW 17A 

96 MAW 16A 

96 MAW 15A 
. 

96 MAW 14 

96 MAW 12 

96 Mi-1 23 

96 Mi-1 22 

96 21 

96 Mi-1 

Indeterminate 
Marine 

Indeterminate 
Marine 

Indeterminate 
Marine 

Indeterminate 
Marine 

... - - . -- - 

68.567 

68.567 

68.567 

68.567 

- . . - 

Delong Mtn C 1 

Delong Mtn C1 

Delong Mtn C1 

Delong Mtn C l  

- - - . . . - - - . 

-162.463 

-162.463 

-162.463 

-162.463 



Micropaleo 12/4/96 CSMIGM 

I 

Indeterminate i~e long Mtn C1 1 
Marine 

' 68,567: -162.463 Foraminifera- Indeterminate 
Palynology- Valanginian 57 96 Mi-1 l9 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk 
Sandstone 

56 

55 

54 

- - . - -. . - - - -. - - -- - . i I . _  _ . < - ~  

Foraminilera- Indeterminate Indeterminate 68.567: -162.463 
Palynology- - Valanginian - Marine ~ . - -  1 . .. .. 

Foraminifera- Indeterminate Indeterminate I  elo on^ Mtn C1 1 / 68.567/ -162.463 
Palynology- Valanginian Marine 

-- -- - - - - - 
Foraminifera- Indeterminate Indeterminate 
Palynology- Valanginian Marine _ _  

Foraminifera- Probable Neocomian (Undiff.) Marine (Undiff.) 
Palynology- Valanginian 

Foraminilera- Indeterminate 
Palynology- Valanginian - 

Foraminifera- Indeterminate Indeterminate 
Palynology- Valanginian Marine 

Foraminifera- Probable Neocomian (Undiff.) Marine (Undiff.) 
Palynology- Valanginian Marine -- 
Foraminifera- Indeterminate Indeterminate Delong Mtn C1 
Palynology- Valanginian Marine ~ 

Foraminifera- Probable Neocomian (Undilf.) Marine (Undiff.) Delong Mtn C1 
Palynology- Valanginian Marine -- - . - - . -. .. . . ~ 

Foraminifera- Indeterminate Indeterminate Delong Mtn C1 
Palynology- Valanginian Marine - 

Foraminifera- Indeterminate Indeterminate Delong Mtn C1 
Palynology- Valanginian Marine 

Probable Middle to Outer Neritic-Turbid - 
Foraminifera- Probable Valanginian (Probable Middle to Outer Shell) Delong Mtn C1 
Palynology- Valanginian Marine 

Foraminifera- Indeterminate Indeterminate Delong Mtn C 1 
Palynology- Valanginian Marine ~ 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampledl 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resarnpled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

Tingmerkpuk Mtn. 
section (resampled) 

96 Mi-1 l8 

96 Mi-1 l7 

96 l6 

Foraminifera- Indeterminate 
Palynology- Valanginian 

Foraminifera- Valanginian 
Palynology- lndeterminate 

Foraminifera- Probable Valanginian 
Palynology- Probable Valanginian 

Foraminifera- Valanginian 
Palynology- Valanginian 

Foraminifera- Probable Valanginian 
Palynology- Indeterminate 

*m/ 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Tingmerkpuk 
Sandstone 

Kingak Shale 

Shale 

King& Shale 

Kingak Shale 

Kingak Shale 

Kingak Shale 

Kingak Shale 

53 

52 

51 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

. 

Indeterminate 
Marine 

Outer Neritic to Upper Bathyal-Turbid 
-(Outer SheH to Upper Slope) 
Marine? - 
Middle to Outer Neritic-Turbid 
-(Middle to Outer Shell) 
Marine 

Outer Neritic to Upper Bathyal-Turbid 
-(Outer Shelf to Upper Slope) 
Marine 

Middle Neritic to Upper Bathyal-Turbid 
-(Middle Shell to Upper Slope) 
lndeterminate 

/ 96 
l5 

96 Mi-l 14 

96 Mi-1 l3  

96 Mi-1 l2 

96 

96 Mi-1 lo 

96 Mi-1 

96 Mi-1 

96 Mi-l 

96 

96 Mi-' 

96 

96 

96 Mi-1-1 

Delong Mtn C1 

Delong Mtn C1 

I 
68.5671 -162.463 

_.-....__I 

68.567 

Delong Mtn C1 

Delong Mtn C1 

Delong Mtn C1 

-162.463 

- ..~ -. 

68.567 

68.567 

68.567 

-162.463 

-162.463 

-162.463 



Micropaleo 12/4/96 CSMlGM 

Foraminifera- Valanginian 
6 2  94 Mu 65-1A Thelis Creek section Kingak Shale -(Middle to Outer Shelf) 68.651 -164.751 Palynology- lndeterminate 

-- Indeterminate 

Middle to Outer Neritic 
63 94 Mu 651 Theti* Creek sedion 

Kingak Sh, limestone Foraminifera- Valanginian -(Middle to Outer Shelf) 
coquina interval Palynology- Indeterminate 68.651 -164 751 

- Indeterminate 

Middle lo Outer Neritic 
64 94 Mu 65-2 Thetis Creek sedion 

Kingak Sh, limestone Foraminifer- Valanginian -(Middle to Outer Shelf) Delong Mtn CS?? 
coqulna tnterval Palynology- Probable Valanginian 68.651 -164.751 

Marine 

65 94 Mu 65-3 Creek sedion 
Kingak Sh, limestone Foraminilera- Probable Valanginian Probable Neritic (Probable Shelf) 
coqulna tnterval Palynology- Indeterminate Indeterminate 68.651 -164.751 

. -- - 

Middle to Outer Neritic-Turbid 
66 94 Mu 614 Creek sedion 

Kingak Sh. limestone Foraminifer- Valanginian 
coquina ~ntewal Palynology- Valanginian 68.651 -164.751 

67 94 Mu 655 Thetis Creek section 
Kingak Sh. limestone Foraminifera- Probable Valanginian 

68.554 -1 63 696 

68.554 -163.696 
-- 

coquina interval Palynology- Indeterminate 

Middle to Outer Neritic 
73 96 Mu 28 

Upper lpewik Rwer Kingak Sh. limestone Foraminifer- Valanginian 
section coquina interval 

-(Middle to Outer Shelf) 
Palynology- Valanginian 

74 96 Mu 28-1 
Upper lpewik River Kingak Sh. limestone Foraminifera- Indeterminate Indeterminate 
section coquina interval Palynology- Indeterminate Indeterminate 

, 96 Mu 2&2 
Upper lpewik River Kingak Sh, limestone Foraminifera- Probable Valanginian 

Probable Middle to Outer Neritic-Turbid . 

76 

77 

78  

79 

80 

, , 

96 Mu 2&3 

96 Mu 2&4 

96 MU 28-5 

96 Mu 2&6 

96 Mu 287 

96 Ha 36-37 , 
96 Ha 3637 

96 Ha 36-37 

section 

Upper lpewik River 
section 

Upper lpewik River 
section 

Upper lpewik River 
section 

Upper lpewik River 
section 

Upper lpewik River 
section 

Pitmegea tributary 
measured sedion 

Pimegea tributary 
msasuredsedkn 

Pimegea tributary 
measured sedion 

coquina Interval 

Kingak Sh. limestone 
coquina interval 

Kingak Sh, limestone 
coquina interval 

Kingak Sh. limestone 
coquina interval 

Kingak Sh, limestone 
coquina interval 

Kingak Sh. limestone 
coquina interval 

Kingak Sh, limestone 
coquina interval 

Kingak Sh. limestone 
mquinabnervsl 

Kingak Sh. llrnestone 
coquina interval 

Palyndogy- Indeterminate 

Foraminifera- Valanginian 
Palynology- Indeterminate 

Foraminifera- Valanginian 
Palynology- lndeterminate 

-- 

Foraminifera- Valanginian 
Palynology- Indeterminate 

Foraminilera- Valanginian 
Palynology- Neocomian Undifferentiated 

Foraminifera- Probable Valanginian 
Palynology- Newmian Undifferentiated 

Foraminifera- Valanginian 
Palynology- Probable Valanginian 

Foraminifera- Valanginian 
Palyndogy- Indeterminate 

Foraminifera- Indeterminate 
Palynology- Indeterminate 

(Probable Middle lo Outer Shelf) Delong Mtn 68.554 -1 63.696 

Indet?rminaE - - . . . -. 

68.554 
lnner to Middle Neritic 
-(Inner to Middle Shelf) 

... ~ . . . .. 

-163.696 Delong Mtn 
lndeterminate ~- 

lnner to Middle Neritic 
-(Inner to Middle Shelf) 
Indeterminate 

Middle to Outer Neritic-Turbid 
-(Middle to Outer Shelf) 
lndeterminate ---- - - - 
Middle to Outer Neritic-Turbid 
-(Middle to Outer Shell) 
Marine 

1 ~. . . - -- - - -- . -- -- . . .- - . . . 

Probable Middle to Outer Neritic-Turbid . 
(Probable Middle to Outer Shetl) 
Marine 

Middle to Outer Neritic 
-(Middle to Outer Shelf) 
Marine 

Middle to Outer Neritic-Turbid 
-(Middle to Outer Shell) 
Indeterminate 

Indeterminate 
Indeterminate 

Delong Mtn 

Delong Mtn C4 

Delong Mtn C4 

Delong Mtn C4 

68.554 

68.61 1 

68.61 1 

68.61 1 

-163.696 

-. 

-163.847 

-163.847 

-163.847 

-163.696 

-- -- 

-163.696 

. . - - - . - . . -. 

-163.696 

Delong Mtn 68.554 

-- - 

Delong Mtn 

-- -- - - - -. -. - . 

Delong Mtn 

. 

- - - 

68.554 

- . .- - - . 

68.554 

~ 
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96 Ha 36-37 
--  

96 Ha 36-37 

96 Ha 36-37 

96 Ha 36-37 

96 Ha 36-37 

Foraminifera- Possible Valanginian Marine (Undiff.) Delong Mtn C4 ; I 68.61 1 -163.847 
Palynology- Indeterminate Indeterminate 

Pitmegea tributary 
measured section 

Pitmegea tributary 
measured section 

Pitmegea tributary 
measured section 

Pitmegea tributary 
measured sedion 

Pitmegea tribulary 
measured section 

.. . 

Foraminifera- Probable Valanginian 
Palynology- Neocomian Undifferentiated 

-- 

Foraminifera- Valanginian 
Palynology- lndeterminate 

Foraminifera- Valanginian 
Palynology- lndeterminate 

- 

Foraminifera- Valanginian 
Palynology- Valanginian 
-- - . .- - . - . --. . - - -- 

Kingak Sh. limestone 
coquina interval 

.. 

Kingak Sh. limestone 
coquina interval 

Kingak Sh, limestone 
coquina interval 

Kingak Sh. limestone 
coquina interval 

Kingak Sh. limestone 
coquina interval 

- - 

7 1 

72 

68 

81 

82 

83 

84 

85 

86 

87 

- .. - - .. . .-.I. .. . . - - 

Probable Middle to Outer Neritic-Turbid 
-(Probable Middle to Outer Shelf) Delong Mtn C4 1 68.61 1 -163.847 

bfarine - - . _ _ _ _ .  

Middle to Outer Neritic 
-(Middle to Outer Shelf) 68.611 -163.847 
lndeterminate 

Probable Middle to Outer Neritic-Turbid 
-(Probable Middle to Outer Shelf) Delong Mtn C4 
Indeterminale-- .- 

Middle to Outer Neritic 
-(Middle lo Outer Shell) Delong Mtn C4 
Marine . - - . . . . . . - - - - - . . 

I 
i 
I 

~ 
- ~ - - . - - - . 

Upper lpewik River 

Upper lpewik River 

lpewik River 

Piimegea tributary 

Pitmegea tributary 

Pitmegea tributary 

Pitmegea tributary 

Thetis Creek 

Thelis Creek 

Thetis Creek 

96 Mu 27 

96 Mu 27-1 

94 Mu 72-1 

96 Mu 30 

96 Mu 30-1 

96 Mu 30-2 

96 Mu 30-3 

96 Mu 33 

96 Mu 33-1 

96 Mu 33-2 

Kingak Shale 

Kingak Shale 

Pebble Shale 

KJk 

KJk 

KJk 

KJk 

KJk 

KJk 

KJk 

Foraminifera- Valanginian 
Palynology- Indeterminate 
- - . . . -. - - - - - . . . - . - 

Foraminifera- Valanginian 
Palynology- Indeterminate 

Foraminifera- Probable Neocomian (Undiff .) 
Palynology- Hauterivian-Albian 

Fwaminifera- Indeterminate 
Palyndogy- Possible Avian-Albian 

Foraminifera- Indeterminate 
Palynology- Possible Aptian-Albian 

Foraminifera- Indeterminate 
Palynology- Probable Aptian-Albian 

Foraminifera- Valanginian 
Palynology- lndeterminate 

Foraminifera- Indeterminate 
Palynology- Cretaceous Undifferentiated 

Foraminifera- Indeterminate 
Palyndogy- Indeterminate 

Foraminifera- Oxfordim to V ~ i i a n  

Middle to Outer Nerilic-Turbid i 
-(M~ddle to Outer Shell) i~elong Mtn C3 ' 68 558) -163 71 1 

- Indeterminate . - .  - + - .. -. * . . 
Middle to Outer Nerit~c-Turbid 
-(Middle to Outer Shelf) I Delong Mtn C3 ' 68.558 -163.71 
Nonmarine? -- - . - - - - 
Indeterminate Delong Mtn C5 
Marine 

Indeterminate Delong Mtn C4 68.634 -163.861 
Marine 

Indeterminate 
Marine 

Indeterminate 
Marine 

Middle to Outer Neritic-Turbid 
-(Middle to Outer Shelf) 
lndeterrninate 

Indeterminate 
Marine 

Indeterminate 
No evidence of marine 

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

Delong Mtn C4 
-- 

Delong Mtn C4 

Delong Mtn C4 

Delong Mtn C5 

Delong Mtn C5 

Delong Mtn C5 

~ . -- 

68.634 
-- - -- 

68.634 

68.634 

- - 

68.667 

68.667 

68.667 

- - ~  

-163.861 
- - -- . 

-163.861 

-163.861 

-- 

-164.768 

-164.768 

-164.768 



NOTE: Table compiled by C.G.MuII 12/97 

1 I 

Delong Mtn C5 68.6721 -1 64.78 
..----.....-.. . . . . . .  

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

--- .. 

Foraminifera- Oxlordian to Valanginian 
Palynology- Oxfordian KJk 88 

Kto 

KJk 

Kti 

KJk 

Kmk 

KJk 

KJk 

96 Mu 33-7 IThetis Creek 

92 

93  

9 4  

95  

107 

108 

109 

M a r 5  1.. i -- 
! 
I 

. . . . . .  

Middle to Outer Neritic 
Foraminifera- Barremian to Aptian -(Middle to Outer Shelf) Delong Mtn C4 68.667 -164.055 
Palynology- Probable Cretaceous Undiff. 

Marine_.-___.. .. .-......-....-- 

Foraminifera- Probable Barremian to Aptian Marine (Undill.) 
Delong Mtn C 1 68.562 -1 62 376 

Palynology- Probable Neocomian Undiif. Marine .... ~ .............. 

Foraminifera- Indeterminate ~;~ki;rninate 
Delong Mtn C1 68.562 -162.376 

Palynology- Valanginian .. -- 

Probable Neritic (Undiff.) 
Foraminifera- Probable Oxfordian to Valanginian -(Probable Shelf, Delong Mtn C4 68.613 -164 178 
Palynology- Oxlordian 

............................ ----- M a n !  -. - .. - .. - - -. . 

96 Mu 43 

96 Mu 46-2 

96 Mu 46-3 

96 Mu 52 

96 TM 468 

96 TM 48C 

96 TM 49A 

. . . . . . . . .  ...... 

Piimegea tributary 

Tingmerkpuk River 

Tingmerkpuk River 

Horseshoe. Bend 

Thetis Creek 

Thetis Creek 

Thetis Creek 

. 

Foraminifera- Indeterminate 
Palynology- Possible Early Cretaceous Undii. 

..... ....... 

Indeterminate 
Marine --- ............ 

Foraminifera- Probable Aptian Marine (Undiff.) 

Foraminifera- lndeterminate 

. . - - 

- ....... ......-.. 

-164.746 Delong Mtn C5 

-. 

68.645 

-164.739 
- - - . - . . - 

Delong Mtn C5 

Delong Mtn C5 

-~~ 

68.639 

~ - - 

-~ . - 

. .... .......... - ... 

68.65 

- 

-. 

.- 

-164.751 
.. - ..... 

~ - . 

. -- .- -- - - 

............ 



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 foraminifera1 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 (1000-1- 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 (*I denotes reworked forms. 

FORAMINIFERA 

& Early Cretaceous 
Barremian to Aptian 

Zone. F-11 to F-12 

Environment. Marine (Undiff.) 

Fauna. Bathysiphon scintillata (R) 

Washed Litholo~v. - - Dark gray silty slightly micaceous shale. 

PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albian 

Environment. Marine 

Palvnomorphs. 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) 
Oligosphaeridiurn complex (thick-wall) (V) * 
Veryhachium sp. (V) 

T.A.I. 



FORAMINIFERA 

Early Crctaceous 
Barremian to Aptian 

Zone. F-11 to F-12 

Environment. Marine (Undiff.) 

Fauna. Bathysiphon scintillata (R)  

Washed L i t h o l o g ~  Dark gray slightly micaceous shale. 

PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albian 

Environment. Marinc 

Palvnomorphs. Undifferentiated bisaccatcs (A)  
Densosporites spp. (R) * 
Lycopodiumsporites sp. (V) 
Gardodiniurn deflandrei (R) 
lmbatodinium jnegeri (R) 
?Muderongia tetracanthn (V) 
Oligosphaeridium complex (R) 
Oligosphaeridium complex (thick-wall) (R) * 
Palaeoperidinium cretaceum (V) 

T.A.I. 

FORAMINIFERA 

& Indeterminate 

Environment. Indeterminate 

Fauna. Barren of Foraminifera. 
Pyrite (R) 

Washed Litholonv. Dark gray slightly silty slightly micaceous shale. 



Discussion. 

PALYNOLOGY 

Possible Barremian to Aptian based on washed lithology 
only. 

Early Cretaceous 
Probable Aptian - Albian 

Environment. Ma rinc 

Palvnomor~hs.  Undiffcrcntiated bisaccates (A) 
Cica tricosisporifes sp. (V) 
Densosporites spp. (F) * 
Gleicheniidites senonicus (R) 
Osrnlcndacidi tes spp. (R) 
l'itrcisporites pallidus (V) 
M~rderongia sp. 5 (V)  
Odontochitina operculata (V) 
Oligosphaeridium complex (R)  
Pnlncnperidiniurn cretaceum tR) 

T.A.I. 

FORAMINIFERA 

Zone. 

Early Cretaceous 
Barrcmian to Aptian 

Environment. Possible Bathyal - Turbid 
(Slope) 

Fauna. Ammobaculites fragrnen farius (R) 
arenaceous spp. (large, coarse) (F) 
Bathysiphon granulocoelia (F) 

Washed Litholorv. Dark gray slightly micaceous shale. 

PALYNOLOGY 

Cretaceous 
Undifferentiated 



Environment. Marine 

Palvnomorphs. Undifferentiated bisaccates (C) 
Densosporites spp. (R) * 
Osrnl~ndacidites spp. (F) 
Oligosphaeridium complex (R) 

T.A.I. 

FORAMINIFERA 

Early Cretaccous 
Barrcmian to Aptian 

Zone. F-1 1 to F-12 

Environment. Possible Bathyal - Turbid 
(Slope) 

Fauna. Bathysiphon scintillatn (F) 
Shell fragments? (C) 

. Washed Litholorv. Dark gray slightly micaceous shelly? shale. 

PALYNOLOGY 

Cretaceous 
Undifferentiated 

Environment. Marine 

Palvnomorvhs. Undifferentiated bisaccates (A) 
Densosporites spp. (F) * 
Taeniaesporites sp. (V) * 
Odon tochitina operculata (R) 
Oligosphaeridium complex (R) 

06) 96HA 21 

FORAMINIFERA 

Early Crctaceous 

77 



Barremian to Aptian 

Zone. F-11 to F-12 

Environment. Possible Bathyal - Turbid 
(Slope) 

Fauna. arenaceous spp. (large, coarse) (R) 

Washed L i t h o l o ~ v ~  Dark gray slightly silty slightly micaceous shale. 

PALYNOLOGY 

Cretaceous 
Undifferentiated 

Environment. Ma rinc 

Palvnomorvhs. Undifferentiated bisaccates (C) 
Densosporites spp. (R) * 
Cyclonepheliltrn distinctrim (V) 
Odontochitina operculata (R) 
Oligosphaeridium complex ( R )  

T.A.I. 

FORAMINIFERA 

& Indeterminate 

Environment. I~~dcterminate 

Fauna. Barren of Foraminifera. 

Washed Litholorrv. Dark gray slightly micaceous silty shale. 

Discussion. Possible Barrcmian to Aptian based on washed lithology 
only. 

PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albian 

Environment. Marine 



Palvnomorvhs. Undifferentiated bisaccates (C) 
CIassopollis classoides (V)  
Muderongia sp. 5 (V) 
Oligosphaeridiunt cornrlcx (F) 
Oligosphaeridium complex (thick-wall) (R) * 
?Pnlneoperidiniurn cretaceu?n (V) 

T.A.I. 

FORAMINIFERA 

Zone. 

Early Cretaceous 
Valanginian 

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

Fauna. Ammobaculites reophacoides (V) 
Bathysiphon scintilla ta (R) 
Fish debris (R) 
Gaudryina milleri (V) 
Glornospira subarctica (R) 
Glomospirelln arctica (F) 
Haplophragmoides coronis (F) 
Haplophragmoides duoflatis (R) 
Shell fragments? (C) 

Washed L i t h o l o u  Light and dark gray shelly? shale. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. Marine 

Palynomorvhs. ?Gonyaulacysta sp. G (F) 
Nelchinopsis kostromiensis (R) 
Oligosphaeridium complex (thick-wall) (F) 
Sen tusidinium rioultii (A) 

T.A.I. 



FORAMINIFERA 

Early Crctaceous 
Possible Valanginian 

Zone. Possible F-13 

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

Fauna. Ha~ilophrn~rnoides goodenoughensis (V) 
Pyritc ( R )  
Roundcd frosted quartz floaters (C) 

Washed Lithnln\/ :  Dark gray sandy shale. 

PALYNOLOGY 

& lndctcrminatc 

Environment. Indctcrminatc 

Palvnomorphs. Barrcn of palynomorphs. 

T.A.I. 2.8? 

Remarks. Sparse organic recovery. Thick coaly fragments. 

FORAMINIFERA 

Early Cretaceous 
Valanginian 

Zone. F-13 

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

Fauna. Astnco[us incrassatus (V) 
Astacolus sp. (R) 
Ba thysiphon scintilla ta (F) 
Citharina acuminata (V) 



Dentnlina sp. (R) 
Gaudryinella irregularis (R)  
Globulina canadensis (F) 
Glomospirclla arctica (I?) 
lnocernnztls prisms (F) 
Lenticulina muensteri (F) 
Lenticulina topagorlikensis (R) 
Lingulina loryi (R)  
Lingulina rediviva (V) 
Nodosaria sp. (R) 
Oolina apiculafa (F) 
Saracenaria projcctlira (R) 
Shell fragments (A)  
Tristix alcima (V) 

Washed Litholorv. Dark gray shelly shale. 

PALYNOLOGY 

Early Crctaccous 
Probnblc Valnnginian 

Environment. Marinc 

Palvnomorvhs. Gonyaulacysta sp. G (V) 
Oligosphaeridium complex (thick-wall) (C) 
Sentlrsidinium rioultii (R) 

T.A.I. 

FORAMINIFERA 

Early Cretaceous 
Valarlginian 

Zone. F-13 

Environment. Middlc to Outer Neritic - Turbid 
(Middlc to Outcr Shelf) 

Fauna. Ammobnculites erectus (F) 
Ammobaculites reophacoides (R) 
Ammodiscus asperus (R) 
arenaceous spp. (large, coarse) (F) 
Bathysiphon granulocoelia (F) 
Bathysiphon scintillafa (F) 
Gaudryina milleri (F) 



Haplophragmoides coronis (F) 
Haplophragrnoides duoflatis (R) 
Rounded frosted quartz floaters (F) 

Washed Litholo~v. Dark gray sandy shale. 

PALYNOLOGY 

& Indeterminate 

Environment. Indcterrninate 

Palvnomorvhs. Barren of palynomorphs. 

T.A.I. ? 

Remarks. Sparse organic recovery. Mostly thick coaly fragments. 

FORAMINIFERA 

& Indeterminate 

Environment. lndeterminatc 

Fauna. Barrcn of Foraminifera. 

Washed Lithologv. Dark gray to black shalc. 

PALYNOLOGY 

& Indeterminate 

Environment. I ndcterminate 

Palvnomorvhs. Barren of palynomorphs. 

T.A.I. ? 

Remarks. Extremely sparse organics. Essentially barren of organics. 



FORAMINIFERA 

Early Cretaceous 
Possible Valanginian 

Zone. Possible F-13 

Environment. Marine (Undiff.) 

Fauna. Bathysiphon granulocoelia (V) 

Washed Lithologv. Dark gray to black shale. 

PALYNOLOGY 

& Indeterminate 

Environment. Indctermina tc 

Palvnomoruhs. Barrcn of palynomorphs. 

T.A.I. 2.8? 

Remarks. Sparsc organics. Mainly thick coaly fragments. 

FORAMINIFERA 

Early Crctaceous 
Probable Valanginian 

Zone. Probable F-13 

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

Fauna. Glomospirella arctica (V) 
lnoceramus prisms (F) 
Shell fragments (A)  

Washed Litholorv. Dark gray shelly shale. 



PALYNOLOGY 

Ncocomian 
Uncliffcrcntiated 

Environment. Xla rinc 

Palvnomorphs. Cyclonepheliurn distincturn (R) 
Oligosphaeridiurn complex (thick-wall) (F) 

T.A.I. 

Remarks. Rclativcly sparse organic recovery. 

FORAMINIFERA 

Early Crctaccous 
Valanginian 

Zone. F-13 

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

Fauna. Astncol~rs sp. (R) 
fiathysiphon scint i l lata (F) 
Epistorninn cf. caracolla (V) 
G ~ u d r y i n e l l a  irregularis (V) 
GIobulina canadensis (R) 
Clornospirella arctica (R)  
Haplophragmoides coronis (F) 
Lcnticulina rnuensteri (F) 
Marginulinopsis phragmites (V) 
Oolina apiculata (R) 
Saracenaria project ura (R) 
Shell fragments (A) 
Trochnrnmina kosyrevae (V) 

Washed Litholozv, Dark gray shelly shale. 

PALYNOLOGY 

& Indeterminate 

Environmcnt. lndctcrminate 

Palvnomorphs. Barren of palynomorphs. 



T.A.I. 

Remarks. 

FORAMINIFERA 

Zone. 

3.0? 

Vcry sparsc organics. Fcw thick coaly fragments. 

Early Cretaceous 
Valanginian 

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

Fauna. Gatidryina tnilleuri (R) 
Gnudryinelln irregulnris ( V )  
Glornospira subarctica (C) 
Glomospirella arctica (R) 
Haplophrngrnoides coronis (F) 
Haplophrngmoides duoflatis (Ti) 
Tar (R) 

Washed Litholorv. Dark gray shale. 

PALYNOLOGY 

& Indcterminate 

Environn~ent. lndcterminatc 

Palvnomorphs. Barren of palynomorphs. 

T.A.I. ? 

Remarks. Very sparsc organics. Few thick coaly fragments. 

FORAMINIFERA 

& Early Cretaceous 
Valanginian 

Zone. 



Environment. Middlc to Outcr Neritic 
(Middlc to Outcr Shclf) 

Fauna. Ca~.rdryinella irregularis (V) 
Glomospira sttbarctica (R) 
Haplophragrnoides coronis (R) 
lnoceramus prisms (F) 
Lenticulina muensteri (R) 
Lingulina rediviva (V) 
Oolitla apiculata (R) 
Shcll fragments (P) 

Washed Litholorv. Dark gray shell hash or shelly shale. 

PALYNOLOGY 

Early Crctaccous 
Valanginian 

Environment. Marine 

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

T.A.I. 

FORAMINIFERA 

& Indeterminate 

Environmcn t. Di st a l 
(Starved Basin) 

Fauna. Barren of Foraminifera. 
Paper shale (A) 

Washed L i t h o l o a  Dark gray to black paper shale. 

PALYNOLOGY 



Environmcnt. No cvidcnce of marine. 

Palvnnmorphs. Undifferentiated bisaccatcs (R) 
?Osrnundacidites spp. (R)  
Indeterminate small spores ( A )  

T.A.I. 

FORAMINIFERA 

Zone. 

Early Cretaceous 
Possiblc Valanginian 

Possiblc F-13 

Environmcnt. Possible Middle to Outer Neritic - Turbid 
(Possiblc Middle to Outer Shelf) 

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

Washed Litholnjxv. Black sandy shale. 

PALY hTOLO G Y 

& Indcterminate 

Environmcnt. Indctcrminate 

Palvnomorphs. Barren of identifiable palynomorphs. 

T.A.I. 

Remarks. 

3 .O 

Abundant degraded organics. Mostly sapropelitized. 

FORAMINIFERA 

& Indeterminate 

Environment. Indeterminate 



Fauna. B,lrrc>n o t Foraminifera. 
Gypsum (R) 

Washed Lithnloqy: Dark gray shale. 

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

PALYNOLOGY 

Early Cretaceous 
Possible Hnutcrivian 

Environmcnt. hlarinc 

Palvnnmorphs. U~~diffcren tiatcd bisaccatcs (A )  
Dcnsosporites spp. (F) * 
Chytroeisphaeridia pericon~psa (V)  * 
Cyc!oneyhciiurn distincturn (F) 
Herenlieenia alaskensis ( V )  
Otiontochitina opcrculnta ( V )  
Oligosphaeridiurn complex (R)  
Ol i~osphaer id ium complex (thick-wall) (R) 
Palaeoperidinium cretaceum (V) 
Parendinia ceratophora (V) 
Sirmiodiniurn grossi (V) * 

T.A.I. 

FORAMINIFERA 

& I ndetcrminatc 

Environment. ll~dctcr~ninatc 

Fauna. Barren of Foraminifera. 

Washed Litholorv, Dark gray micaceous shale. 

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



PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albian 

Environment. Mariric 

Palvnomorvhs. Undiffcrcntiatcd bisaccatcs (A) 
Densosporites spp. (F) * 
Lycospora sp. (V) * 
Serniretisporis sp. (V) * 
Cyclonephelium dist inctum (F)  
Gardodinium deflandrei (V)  
Micron'inium opacum (V) 
Muderongia sp. 5 (R)  
Odontochit ina operculata (V)  
Oligosphaeridium complex (R) 
Palaeoperidinium crctaceum (R) 

T.A.I. 

FORAMINIFERA 

& Indetcrniiiiatc 

Environment. lndctcrniina tc 

Fauna. Barren of Foraminifera. 
Gypsum (F) 

Washed Lit holorzv. Dark gray micaccous shale. 

Discussion. Possible Barrcmiaii to Aptian based on washed lithology 
only. 

PALYNOLOGY 

Environment. Marinc 

Early Cretaceous 
Probable Aptian - Albian 

Palvnomorphs. Undiffcrcntiatcd bisaccatcs (A) 
Densosporites spp. (R) * 
Taxodiaccae (R)  
Cyclonepheliurn distincturn (R) 
Gnrdodinirlrn trabeculosum (R) * 



T.A.I. 

Muderongia sp. 5 (V) 
0ligo.sphaeridit~rn complex (A)  

FORAMINIFERA 

Environment. Tndctcrminatc 

Fauna. Barrcn of Foraminifera. 

Washcd Lithology, Dark gray niicaccous shcilc. 

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

PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albian 

Environment. Marine 

Palvnomorvhs. Undifferentiated bisaccntes (A) 
Classopollis classoides (R) 
Densosporites spp. (R) " 
Gleicheniidites senonicus (V) 
Taeninesporites sp. (V) * 
Vitreisporites pallidus (V) 
Cyclonephelium distinctum (R) 
Gardodinium cf. deflandrei (R) * 
Muderongia tetracantha (V) 
Oligosphaeridium complex (F) 
Odontochitina operculata (V) 

T.A.I. 

24) 96HA 67 

FORAMINIFERA 

lndetermina te 



Envirnnmcnt. Indctcrminatc 

Fauna. B,~rrcn of Foraminifcm. 
Pyrite (R) 

Washed Litholoe\~, Dark gray micaceous shale. 

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

PALYNOLOGY 

Probable Early Crctaccous 
Undi ffercntiatcd 

Palvnnmorphs. Undifferentiated bisaccntcs (R)  
Clnsso~ol l is  classoidcs (V) 
Densnsporites spp. (R) " 
Glcicheniidites scnonicus (R) 
lndctcrminate spores and fragn~ents highly corroded (A) 
?Gardodiniurn sp. (R) poor preservation 

T.A.I. 

Remarks. 

25) 96HA 75 

FORAMINIFERA 

All palynomorphs arc poorly preserved. 

& lndctcrminate 

Environment. Indeterminate 

Fauna. Barren of Foraminifera. 

Washed Lithologv. Dark gray micaccous shale. 

Discussion. Possiblc Barrcmian to Aptian based on washed lithology 
only. 

PALYNOLOGY 

Crc taceous 
Undifferentiated 



Envirorinient. h1,lrinc 

Palvnomorphs. Undiffcrcntiated bisaccntes (A)  
Dcltoidospora spy. (R) 
Oligosphaeriditlm complex ( V )  

T.A.I. 

FORAMINIFERA 

& Indeterminate 

Environment. Indetcrminate 

Fauna. B'lrrcn of Foraminifera. 

Washed L i t h o i o ~  Dark gray to black micaceous shale. 

Discussion. Possiblc Barremian to Aptian bascd on washed lithology 
only. 

PALYNOLOGY 

Crc taceous 
Undifferentia tcd 

Environment. hla ri tic 

Palvnomorphs. Undiffcrentiatcd bisaccates (A )  
Ciclztricosisporites cf. hallei ( V )  
Cicafricosisporites sp. (V)  
Densosporifes spp. (F) * 
Oligosphneridium complex (R) 
?Odontochitina operculnta (V) 

T.A.I. 

Remarks. 

27) 96MAW 12 

FORAMINIFERA 

AJ& 

All palynomorphs are poorly preserved. 

Late Triassic 
Carnian to Norian 



Zone. 

Environment. Middle Ncritic 
(Middle Shelf) 

Fauna. Ast(zco1irs connirdntus (F) 
Bathysiphon nnornalocoelia (R) 
Cenosphaera spp. (F) 
Conodouts (R) 
Cyrtocapsa sp. (R) 
Echinoid spines (F) 
Marginulina prisca (R) 
Nodosaria larina (F) 
Pyrite (R)  
Spongodiscus spp. (F) 
Trocharnmina contornata (R) 
Trocharnrnina helicta (R) 
Trochnmminoides vcrtens (R) 
Va~intr l inops is  acrulus (R) 

Washcd Lithologv. Buff tan siliceous shale. 

PALYNOLOGY 

& Indeterminate 

Environment. Indcterminate 

Palvnoniorphs. Barren of identifiable palynomorphs. 

T.A.I. 

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

28) 96MAW 14 

FORAMINIFERA 

Probable Late Jurassic 
Probable Oxfordian 

Zone. Probable F-16 

Environment. Probable Middle Ncritic to Bathyal 
(Probable Middle Shelf to Slope) 

Fauna. Bathys iphon anomalocoelia (R) 
Cenosphaera spp. (pyritized) (R) 
Gypsum (F) 
Haplophragrnoides spp. (F) 
Nodosaria regularis (V)  



Spon~odiscus  sp. (pyritizcd) (R)  
Thuramminoides sp. (R)  
Trochamminoides sp. (small, thin) (F) 

Washcd Litholoev. Dark brownish-gray shale. 

PALYNOLOGY 

Late Jurassic 
Oxfordian 

Environment. Marine 

Palvnomorvhs. Undifferentiated bisacca tes (F) 
Classopollis classoides (F) 
Densosporites spp. (C) * 
Chytroeisphaeridia pericompsa (R) 
Endoscriniuni galeritum (F) 
Micrhystridium spp. (R) 
Nannoceratopsis pcllucida (F) 
Pareodinia alaskensis (R) 
Pareodinia osmingtonensis (V)  

T.A.I. 

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

FORAMINIFERA 

& Indeterminate 

Environment. Indeterminate 

Fauna. Barren of Foraminifera. 
Tar (F) 

Washed Litholonv. Dark gray to black shale. 

PALYNOLOGY 

Late Jurassic 
Oxfordian 

Environment. Ma rinc 



Palvnomor~hs. Undiffcrentiatcd bisaccatcs (F) 
Detlsosrorites spp. (F) " 
Hymenozonotri letes lepidophytus (V) * 
?Acnnthnulax sentn (R) 
Atopodinium prostatum (R) 
Chytroeisphaeridin pcricornpsu (R) 
Conyntllncystn clndophorn ( R )  
Gonynulncysta jtlrassica (F) 
Pareodinia osmingtonensis  (F) 
Sirmiodinium grossi (C) 

T.A.I. 

Remarks. 

FORAMINIFERA 

Vcry little woody organics. 

Probable Late Jurassic 
Probable Oxfordian 

Zone. Probable F-16 

Environment. Probable Middle Neritic to Bathyal - Turbid 
(Probable Middle Shelf to Slope) 

Fauna. But h ysiphon nnomnlocoelia (V) 
Haplophragmoides spp. (F) 
Pyrite sticks (V)  
Tar (V) 

Washcd Litholorrv. Dark gray to black shale. 

PALYNOLOGY 

Environment. Marine 

Late Jurassic 
Ox fordian 

Palvnomorvhs. Undifferentiated bisacca tes (F) 
Densosporites spp. (F) * 
Lycopodiumsporites spp. (R) 
Taeniaesporites sp. (V) * 
Conynulncys ta jtrrnssicn (C) 
Kalyptea diceras (F) 
Nannocera topsis pellucida (F) 



T.A.I. 

Remarks. 

O~loiriinilrm waltonii ( V )  
Parendinin osrningtonensis (F) 
Sirmiodinirrni grossi (F) 
Stephanclytron redcliffense (F) 

\/cry little woody organics. 

FORAMINIFERA 

& Indeterminate 

Environment. Indctcrminrrtc 

Fauna. I3,lrrcn o i  Foraminifera. 

Washed Litholoq\~. Dark gray to black shale. 

PALYNOLOGY 

Late Jurassic 
Ox fordian 

Environment. Ma rinc 

Palvnomorphs. Undifferentiated bisaccatcs (F) 
Dcnsnsporitcs spp. (R) * 
Gleicheniidites scnonicus (V)  
Atorodiniurn prostaturn (R) 
Chytroeisphaeridia pericompsn (F) 
Gonynulacysta cladophora (R)  
Gonyaz~lacysta jurassica (C) 
Nannoceratopsis pellucida (R) 
Ovoidin ium waltonii  (R) 
Pareodinia osmingtonensis (F) 
Stephanelytron rcdcliffense (F) 

T.A.I. 

Remarks. Very little woody organics. 



FORAMINIFERA 

Zone. 

Late Jurassic 
Oxfordinn 

Environment. Possiblc Inncr to Middle Ncritic - Turbid 
(Possiblc Inner to Middlc Shelf) 

Fauna. Ammodiscus (isperus (R) 
Amrnodisczls chcrndospirus (V) 
arenaccous spp. (large, coarse) (V) 
Bathysiphon anomnlocoelia (R) 
Haplophragmoides spp. (R) 
Roundcd frosted quartz floatcrs (V) 

Washcd Litholov!l. Dark gray slightly paper shale. 

PALYNOLOGY 

Late Jurassic 
Oxfc>rdian 

Environment. Marine 

Palvnomor~hs. Undifferentia tcd bisaccntes (R) 
Cnlarnospora sp. (V) * 
Classopollis classoidcs (R) 
Densosporites spp. (F) * 
Kraeuselisporites spp. (R) * 
Lycopoiiiumsporites spp. (I)\) 
Punctatisporites sp. (F) * 
C h  y troeisphaevidin pericornpsa (F) 
Chytroeisphaeridirz "granulosa" (C)  
Gonyaulacys ta  cf. C. cladophora (V) 
Gonyntilacysta jurassica (V) 
Micrhystridiur?~ spp. (R) 
Pareorlinia osmingtortensis (R) 

T.A.I. 

Remarks. Increase in woody and coaly organics. 

The dinocyst C h  y t r o e i s p h a e r i d i a  "granulosa" was 
recorded in the sample. This form represents a subsurface 
datum that has been recognized within the Oxfordian 
scctioi~ in a number of wells in the North Slope region. 



FORAMINIFERA 

& Indeterminate 

Environment. Indctcrminatc 

Fauna. B'irrcn of Foraminifera. 

Washed Litholo~v. Dark brownish-gray shale. 

PALYNOLOGY 

Late Jurassic 
Ox fordial1 

Environment. Marine 

Palv~~omorphs. Undifferentiated bisaccntcs (A)  
Convolzctispora sp. (R) * 
Densosporites spp. (F) * 
HyrnenozonotriIetes lepidophytus (R) * 
Lophozonotriletes rarituberculatus (V) * 
Lycopodiurnsporites spp. (R) 
Punctntisporites sp. (F) * 
Reticulntisporites sp. ( V )  * 
Chytrocisphaeridin pericompsa (F) 
Gonyaulacysta cladophorn (R) 
Conyaulacysta jurassica (C) 
Kalyptea diceras (R) 
Micrhystridiurn spp. (R) 
Ovoidiniurn waltonii (V) 
Pareodinia osmingtonensis (A)  
Sirmiodinium grossi (R) 
Stephanelytron redcliffense (F) 

T.A.I. 

FORAMINIFERA 

AJg& Late Jurassic to Early Cretaceous 
Oxfordian to Valanginian 

Zone. 



Environment. Middlc to Outcr Ncritic - Turbid 
(Middle to Outer Shclf) 

Fauna. Arnrnoh~culites erectus (R) 
arenaceous spp. (large, conrsc) (R) 
Gnudryinn leffingwelli (R) 
Clornospira slibarctica (F) 
Clornospirelln arctica (R) 
Rounded frosted quartz floatcrs (F) 

Washed Lithologv. Dark gray bentonitic? shale. 

PALYNOLOGY 

Probable La te Jurassic 
Probable Kimmeridgiari - Tithonian(?) 

Environnicnt. Marine 

Palvnomorvhs. Pnreodinin osmingto~lens is  ( V )  

T.A.I. 2.6? 

Remarks. Very sparse organics. Mainly thick coaly fragments. 

FORAMINIFERA 

Indctcrminate 

Environnicnt. Indeterminate 

Fauna. Bnrrcn of Foraminifera. 

Washcd Litholo~v. Dark gray to black shalc. 

PALYNOLOGY 

Environment. Marine 

Late Jurassic 
Kimmeridgian - Tithoniati(?) 

Palvnomorvhs. Undifferentiated bisaccates (C) 
Densosporites spp. (F) * 



T.A.I. 

FORAMINIFERA 

h 

Clcichciiiiiiites senonicus ( V )  
Hyrttcnozonotriletes lcpidophytus ( V )  * 
Kracfrselisporites sp. (V) * 
Lycopodiumsporites spp. (R)  
~;ozc tn f i spor i tes  sp. (F) " 
Tacninesporites sp. ( V )  " 
C;onynulacysta cf. G, clndophara (R) 
Conyau lacystn jzirassicn (R)  
?Lcptodiniurn subtile (F) 
Pareodinia ceratophora (R) 
Pareodinia osrningtonensis (R) 
Sirmiodiniurn grossi (F) 

L,~tc Jurassic to Early Cretnccous 
Possiblc Oxfordian to Valanginian 

Zone. Possiblc F-13 to F-16 

Environment. Possiblc Middlc to Outcr Neritic - Turbid 
(Possiblc Middlc to Outcr Shclf) 

Fauna. Clornospira slibarctica (V) 
Roundcd frostcd quartz floaters (F) 

Washcd Lithology: Dark gray shale. 

PALYNOLOGY 

Environment. No cvidcncc of marine. 

Palvnomor~hs.  ?Densosporites sp. (V) 
Nondescript sport(?) (R) 

T.A.I. 

Remarks. Mainly thick "coaly" organics. The single questionable 
densosporc specimen may bc reworked. 



FORAMINIFERA 

&& Indctcrminatc 

Environment. Indctcrminatc 

Fauna. Barrcn of Foraminifera. 

Washed Litholorv. Dark gray to black shale. 

PALYNOLOGY 

Environment. Indctcr~iiinntc 

Palvnomorvhs. Barren of pnlynomorphs. 

T.A.I. 

Remarks. All organics a r c  highly d e g r a d e d .  Most a r e  
snpropeli  t izcd.  Some thick w o o d y  f ragments  
recognizable. 

FORAMINIFERA 

& lndctcrminatc 

Environnicnt. Indetcrniinatc 

Fauna. Barren of Foraminifera. 
Pyrite (R)  

Washed Litholorrv. Dark gray slightly silty micaceous shale. 

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

Possible Early Cretaceous 



Possible Aptian - Albian 

Environment. Marinc 

Palyr~omorvhs. Undiffcrcntiatcd bisaccatcs (A) 
Dcnsosporites spp. (F) * 
?Odontochit ina operculntn ( V )  
?Muderongicr sp. 5 (V) 

T.A.I. 2.4 

Remarks. All palynon~orphs are poorly preserved. 

FORAMINIFERA 

Early Crctaccous 
Probable Valanginian 

Zone. Probable F-13 

Environ~nent. Middle Neritic to Uppcr Bathyal - Turbid 
(Middle Shelf to Upper Slope) 

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

Washed Litholow Light and dark gray spccklcd slightly sandy shale. 

PALYNOLOGY 

@ Indeterminate 

Environment. lndctcrn~inatc 

Palvnomorvhs. Barrcn of pnlynon~orphs. 

T.A.1. ? 

Remarks. Vcry sparse organics. Fcw coaly fragments. 

FORAMINIFERA 

Early Crctaceous 
Valanginian 

Zone. 



Environment. Outcr Ncritic to Uppcr Bathyal - Turbid 
(Outcr Shclf to Upper Slopc) 

Fauna. Ai7rnrob1xclrlitcs erectus (R)  
arcnaccous spp. (large, coarse) (R) 
Gaudryina lcffingwelli (F) 
Ca~sdryina milleri (F) 
Haplophrngmoides coronis (F) 
Haplophrngmoides duoflatis (R) 
Haplophragmoides goodenoiighensis (R) 
Rounded frosted quartz floaters (F) 

Washcd Litholonv. Light and dark gray spcckled slightly sandy shale. 

PALYNOLOGY 

Early Crctaccous 
Valanginian 

Environment. Mariric 

Palvnomorphs. Cyclonephclitirn distinctum ( A )  
Conyaulncystn sp. G (F) 
Oligosphaeridiurn complex (V) 

T.A.I. 3.0+ 

Remarks. Dark rcd-brown to brown organics. 

FORAMINIFERA 

Early Cretaccous 
Probablc Valanginian 

Zone. Probable F-13 

Environment. Middlc to Outer Ncritic - Turbid 
(Middle to Outer Shelf) 

Fauna. Ammobaculites erectus (R) 
Bnthysiphon granttlococlia (F) 
Haplophragrnoidcs coronis (F) 
Haplophragmoides duoflntis (F) 
Roundcd frosted quartz tloatcrs (R) 



Washed Lithology. Light and dark gray slightly sandy shale. 

PALYNOLOGY 

Prob,~blc Early Crctaceous 
Probable Valanginian 

Environment. Marine 

Pa lvnon~or~hs .  Cycloncphelium distincturn (R)  
Conyczulncysta sp. G (R) 

T.A.I. 

Remarks. Spnrsc organics. Mainly thick coaly fragments. 

7'hc sparse recovery permits only a tentative age 
assignmen t. 

FORAMINIFERA 

Early Cretaceous 
Valanginian 

Zone. F-13 

Environment. Outer Ncritic to Upper Bathyal - Turbid 
(Ou tcr Shelf to Upper Slope) 

Fauna. A17ltnoDlzc1.ilitcs erectus (R) 
Fish dcbris (R) 
Caudryina milleri (R)  
GlomnspirelIa arctica (\I) 
Haplophragmoides corottis (F) 
Haplophrngmoides duoflatis (R) 
Haplophragmoides goodenoughensis (R) 
Haplophrngrnoides inflatigrandis (R) 

Washed Lithnlorrv. Light and dark gray shale. 

PALYNOLOGY 

& lndctcrniina tc 

Environment. Ma tine? 



Palvnomorvhs. Undifferentiated bisaccntcs (V) 
Oligosphaeridilun complex (V)  

T.A.I. 

Remarks. Sparse organics. Mainly thick coaly fragments. 

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

FORAMINIFERA 

,&& Indetcrminntc 

Enviror~mcnt. Indeterminate 

Fauna. Rarrcn of Foraminifera. 
Papcr shale (F) 

Washed Litholoev. Dark gray to black somewhat paper shale. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. Marine 

Palvnomorvhs. Undiffcrentiatcd bisaccatcs (A )  
Cicatricosisporites nustrnIiensis (R) 
Cicatricosisporites spp. (F) 
Classopollis clnssoides (F) 
Deltoidospora spp. (F) 
Densosporites spp. (R) * 
Gleicheniidites senonicus (R) 
Lycopodiumsporites spp. (R) 
Rogalskaisporites cicatricosus (V) 
Cyclonephelium distinctum (R) 
Gochteodirlia villosn (V) 
Gonynulncysta sp. C (F) 
Oligosphnevidium complex (F) 
Oligosphaeridium complex (thick-wall) (V) 
Sentusidiniurn rioultii (R) 
Veryhnchiltm spp. (R) 

T.A.I. 



FORAMINIFERA 

& Indetcrniinatc 

Environment, Indeterminate 

Fauna. Barren of Foraminifera. 

Washed Litholonv, Dark brownish-gray micaceous? siltstone. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. Marine 

Palvnomorvhs. Undi fferentia tcd bisacca tes (F) 
Classopollis classoides (R) 
Gonyaulacysta sp. G (F) 
Oligosphaeridium complex (A )  
Oligosphaeridium complex (thick-wall) (R) 
Scntusidiniurn rioultii (V)  

T.A.I. 

FORAMINIFERA 

Early Cretaceous 
Probable Valanginian 

Zone. Probable F-13 

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

Fauna. BIZ thysiphon ~rnnulocoel in  (R) 
Gaudryina milleri (V) 
Haplophrngmoides coronis (F) 
Haplophrngmoides duoflatis (R) 



Washed Lithol(;qyL Light and dark gray slightly sandy shale. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. Marine 

Palvnomorphs. Undifferentiated bisaccntes (F) 
Pilosisporites trichopapillosus (V)  
Gochteodinia villosa (V)  
Gonyaulacysta sp. G (R) 
OIigosphaeridium complex (F) 

T.A.I. 

FORAMINIFERA 

Environment. Indeterminate 

Fauna. Bnrrcn of Foraminifera. 
Paper shale (R) 

Washed Litholorv. Dark brownish-gray micaccous? shale. 

PALYNOLOGY 

Early Crctaccous 
Valanginian 

Environment. Marine 

Palvnomorphs. Undifferentiated bisaccates (A) 
Cicatricosisporites spp. (R) 
Classopollis classoides (R) 
Densosporites spp. (F) * 
Reticulatisporites sp. (V) ' 
Trilobosporites spp. (R) 
Vitreisporites pallidus (R)  
Gonyaulacysta sp. C; (R) 
Oligosphaeridium complex (F) 
Sentusidinium rioctltii (V) 



T.A.I. 

FORAMINIFERA 

& Indctcrminate 

Environment. Indctcrminatc 

Fauna. Barrcn of Foraminifera. 
Pnpcr shale (F) 

Washed Litholoe\rl Dark gray to black sotncwhat paper shale. 

PALYNOLOGY 

Early Crctaceous 
Valanginian 

Palvnomorvhs. Undiffcrcntiated bisaccates (A)  
Cicatricosisporites spp. (R) 
Classopoilis classoides (F) 
Densosporites sp. (V) * 
Hyrnenozonotriletes lcpidophytus (R) * 
Lycopodiiirnsporites spp. (R) 
Trilobosporites spp. (R) 
Cochteodinia viliosa (V) 
Nelchinopsis kostromiensis (R) 
Oligosphaeridium complex (F) 
Oligosphaeridium c o ~ n p i e x  (thick-wall) (R) 

T.A.I. 

FORAMINIFERA 

& Early Crctaccous 
Probable Neocomian (Undiff.) 



Zone. Probable F-12 to F-13 

Environment. Marine (Undiff.) 

Fauna. Batht/siphon granulococlia (V) 
Papcr shale (F) 
Pyrite sticks (F) 

Washcd Litholovy. Dark gray to black silty slightly paper shale. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. Marine 

Palvnomorphs. Undiffcrcntiatcd bisaccatcs (A )  
Clnssopollis classoirics (F) 
Densosporites sp. (V) * 
Hymenozonotriletes lepidophytus (R) " 
Trilobosporitcs spp. (R) 
Discorsia nanna (V) 
Gochfeodinia villosa (V) 
Gonyaulacysta sp. C (R) 
Nelchinnpsis kostromiensis (F) 
Oligosphueridium complex (F) 
Tubn tttberella apa tcla (V) 
Undcscribcd P-M20 dinocyst (V) 

T.A.I .  

FORAMINIFERA 

& Indetcrminatc 

Environment. Indetcrinina tc 

Fauna. Barren of Foraminifera. 
Papcr shalc (R) 

Washed Li tholo~v.  Dark gray to black siltstonc or  silty shale. 

PALYNOLOGY 



Early Crctaccous 
Valanginian 

Environmcnt. Marinc 

Palvnomoruhs. Undiffcrcntintcd bisaccntcs (A)  
Classopollis clnssoides (F) 
Del toidosporn spp. (R) 
Trilobosporites spp. (R) 
Apteodinium spongiosum (F) 
Gochteodinin villosa (R)  
Gonyaulacysta serrata (R) 
Nelchinopsis kostromiensis (R) 
Oligosphaeridium complex (C) 

T.A.I. 

FORAMINIFERA 

Early Cretaceous 
Probable Ncocomian (Undiff.) 

Zone. Probable F-12 to F-13 

Environmcnt. Marinc (Undiff.) 

Fauna. Bnthysiphon grantilocoelia (V) 
Paper shalc (F) 

Washed Litholoev. Dark gray to black sonicwhat paper shalc. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. Marine 

Palvnomorphs. Undifferentiated bisaccates (A) 
Classopollis classoides (F) 
Del toidospora spp. (R) 
Hynzenozonotriletes lepidophytus (V) " 
Lycopodiurnsporites spp. (R)  
Apteodinium spongiosum (F) 
?Clathroctenocystis elegans (F) 
Micrhystridium spp. (R) 
Nelchinopsis kostromiensis (F) 



T.A.I.  

Oligosphneriditrrn complex (F) 
Sentusidinium rioltltii (R) 
Undescribcd P-M20 dinocyst (R) 
Microforam test-lining (R) 

FORAMINIFERA 

& Jndctcrminate 

Environn~cnt. Indctcrniinnte 

Fauna. Barrcn of Foraminifera. 
Papcr shale (F) 
Pyritc sticks (\I) 

Washed Lithologk Dark gray to black somcwhat paper shale. 

PALYNOLOGY 

Environment. Marine 

Early Cretaceous 
Va lang in i a~~  

Palvnomorphs. Ur~diffcrcntiatcd bisaccatcs (A )  
Cicat ricosisporites spp. (R)  
Classopollis classoides (F) 
Densosporites spp. (R) * 
Kraeuselisporites sp. (V) * 
Lophozonotriletes mrituberculatus (V) * 
Lycopodiumsporites spp. (R)  
Apteodinitm spongiosum (F) 
Cochteodinia villosa (R) 
Gonyaulacysta sp. G (R) 
Nelchinopsis kostromiensis (R) 
Oligosphaeridium complex (F) 
Oligosphaeridium complex (thick-wall) (R) 
Parvocysta cracens (V)  * 
Senttisidinium rioilltii (R) 

T.A.I. 



FORAMINIFERA 

Environment. Inclctcrminntc 

Fauna. Barren of Foraminifera. 
Papcr shale (F) 
Pyrite sticks (R) 

Washed L i tho lnn~ .  Dark gray to black slightly micaceous shale. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environmcnt. Xlari nc 

Palvnon~oruhs. Undiffcrentiatcd bisaccatcs ( A )  
Clnssopollis classoides (F) 
Densosporites spp. (F) * 
Exesipollenites t umu lus  (F) 
Kraeuselisporites sp. (V) * 
Lycopodiurnsporites spp. (R) 
Trilobosporites spp. (R) 
Apteodiniun~ spongiosunz (F) 
Boreocystn butticula (R) 
Gonynulacysta cladophorn (R)  * 
Gonynulacysta sp. G (R) 
Gonynulncysta jlirassica (V)  * 
Nnnnocerntopsis gracilis (R) * 
Oligosphaeridium complex (C) 
Sentusidinium rioultii  (F) 
Sirmiodinium grossi (R) 

T.A.I. 

FORAMINIFERA 

& Early Cretaceous 
Probable Ncoconiian (Undi ff . )  

Zone. - Probable F-12 to F-13 

Environmcnt. Marinc (Undiff.) 



Fauna. Hizplophrn~rnoidcs d t tof laf is  ( V )  
Paper shalc (F) 
Pyrite sticks (R) 

Washcd Litholorv. Dark gray to black slightly inicaccous shale. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. Marine 

Palvnomorvhs. Undi ffcrentia ted bisaccatcs (A)  
Classopollis clnssoides (F) 
Deltoidosporn sp. ( V )  
Densosporites spp. (R)  * 
Exesiyollenifcs ticmulus ( R )  
Gleicheniidites senonicus ( R )  
Lycopodiumsporites spp. (F) 
Murospora sp. (V) * 
Taxodiaccac (R) 
Trilobosporites spp. (V) 
Apteodin i lm spongiosurn (R) 
Boreocys ta b u t  ticula (V) 
Goch teodinin villosa ( V )  
Nelchinopsis kostromiensis (F) 
Nannocerntopsis grncilis (V) * 
Nannocerntopsis pellucidn (V) * 
Oligosphneridiurn complex (F) 
Scntusidiniunz rioultii (R) 
Sirrniodinitun grossi (V) 

T.A.I. 

FORAMINIFERA 

& Indctermina te 

Environmalt. Indetcrminatc 

Fauna. Bnrrcn of Foraminifera. 
Paper shalc (R) 

Washed Litholorv. Dark gray to black slightly micaceous shale. 



PALYNOLOGY 

Early Cretaceous 
Vala~iginian 

Environment. Marinc 

Palvnonior~hs. Undifferentiated bisaccntcs (A)  
Classopollis clnssoidcs (F) 
Densosporites sp. (R) * 
Exesipollenites turnrtlus (R) 
Krneuselisporites sp. (V) * 
Trilobosporites sp. (V) 
Apteodinium spongiosum (R)  
Borcocysta butticula (R) 
Gochteodinia villosa (R) 
Muderon'qin simplex (V)  
Nannocerntopsis ,yrncilis (R)  * 
Nnnnoccratoysis pcllucidn ( V )  * 
Oligosphaeridium complex (F) 
Sentlrsidinium rioultii (R) 
Undescribcd P-M20 dinocyst (R) 

T.A.I. 

FORAMINIFERA 

& Indeterminate 

Environment. Indcterminatc 

Fauna. Bnrrcn of Foraminifera. 
Paper shale (F) 

Washcd Litholo~v. Dark gray to black slightly lnicaccous shale. 

PALYNOLOGY 

Environment. Marinc 

Early Cretaceous 
Valanginian 

Palvnomor~hs. Undifferentiated bisaccatcs (A)  



T.A.I. 

Cicntricosisporites spp. (R) 
Classopollis clnssoides (F) 
Dcnsnsporitcs spp. (R) * 
L~jcopodiumsporites spp. (R) 
Tneniaesporites sp. tV)  * 
Boreocysta blltticlrla (R)  
Gochtcmdinia villosn (R) 
Nnnnoceratopsis gracilis (V)  * 
Nannoceratopsis pellucida ( V )  * 
Oligosphaeridium complex (F) 
Pureodinia ceratophora (V)  
Sirmiodinium grossi (R) 

FORAMINIFERA 

& Indctcrmina tc 

Environmcnt. Indctcrminatc 

Fauna. Borrcn of Foraminifera. 
Papcr shalt (R) 

Washed Litholorv. Dark brownish-gray to black silty shale. 

PALYNOLOGY 

Environ~ncnt. Ma rinc 

Early Cretaceous 
Valanginian 

Palvnoniorphs. Undifferentiated bisaccatcs (A)  
Classopollis classoides (R)  
Densosporites spp. (R) * 
Gonyaulacysta sp. G (R) 
Muderongia tetracantha (V)  
Nannoceratopsis pellucida (V) * 
Oligosphaeridium complex (F) 
Sentusidinium rioultii  (R) 
Sirmiodinium grossi (R) 

T.A.I. 

Remarks. Palynomorphs are very poorly preserved. 



FORAMINIFERA 

* Indeterminate 

Environment. Indctcrminate 

Fauna. Barren of Foraminifera. 
Paper shale (F) 

Washed Lithologv: Dark gray to black somewhat paper shale. 

PALYNOLOGY 

Early Cretaceous 
Valanginian 

Environment. hlnr~nc 

Palvnomorphs. Undiffcrcntiatcd bisaccntes (A)  
Cicatricosisporites spp. (R) 
Classopollis classoides (F) 
Deltoidospora spp. (R) 
Densosporitcs spp. (F) * 
Exesipollcnifes f u m u l u s  (R) 
Clathroctenocystis elegans (R) 
Boreocysta butticula (R) 
Gochteodinia villosa (R) 
Microdinitin1 opncu?n (R) 
Nnnnoceratopsis gracilis (V) * 
Nannoceratopsis pcllucida (R) * 
Nelchinopsis kostromiensis (R)  
Oligosphaeridium complex (C) 
Sentusidinium rioultii  (F) 
Sirrniodinilr~n grossi (R) 

T.A.I. 

FORAMINIFERA 

A&& Indctcrmina tc 

Environmcnl. Indctcrminatc 



Fauna. Barren of Foraminifera. 
Pnpcr shale (F) 

Washed Litholo-i, Dark gray to black sonien~hat paper shalc. 

PALYNOLOGY 

Early Cretaceous 
Valanginiau 

Environment. Marine 

Palvnomorphs. U~idiffcrcntiatcd bisaccatcs (A) 
Cicntricosisporitcs spp. (R) 
Clnssopollis clnssoides (F) 
Dcltoiriosporn spp. (R) 
Dcnsosporitcs sp. (R) * 
Kr~c~i.sc/ispo?'ifes sp. (V) * 
Punctntisporitcs syp. (R)  * 
Tri/obosyorites spp. (R) 
Clnthroctcnocystis clcgn ns (R) 
Borcocystn hut ticirln (R) 
Gochtcodinia villosn ( R )  
Gonynulncystn sp. C (R) 
Nnnnocerafopsis pcllucida (R) * 
Oligosphacriiiiurn cornplcx (F) 
P n r ~ o c y s f a  craccns (V) * 
Sentusidinilrt~r rioirltii (R)  
Sirmiodiniurn grossi (R) 
Undcscribed P-M20 dinocyst (V)  

T.A.I. 

FORAMINIFERA 

Environment. Indeterminate 

Fauna. Barren of Foraminifera. 
Paper shalc ( R )  

Washccl Lithoiorrv. Dark gray to black slightly ~nicaccous shale. 



PALYNOLOGY 

E'lrly Crctaccous 
Valanginian 

Environment. k1<1 r~ I IV  

Palvnoniorpl~s. Undi ttcrentiatcd bis,~ccntes ( A )  
Cicntricosisporitcs ~zustrnliensis (V)  
Clnssopollis clnssoides (F) 
Dcltoirinsporn spp.  (R)  
Densosyoritcs sp. ( R )  * 
Gleichcniiditcs senoizictts ( R )  
Trilobosporitcs spp. (R)  
Clathroctenncystis clcgnns ( R )  
Clcistosphncriditrrn sp. (F) 
Cycloncyhelium r i i s t i nc t l~n~  ( R )  
Rnrcocystn btrt tictrln ( R )  
C;on!lnulncystcz c1ndophor.n ( V )  * 
C ~ ~ ~ ~ ~ / i ~ r t l ~ z c y s t n  sp. G ( R )  
Murtcrongirz tctrrzcnnthn ( R )  
Nnnnnccrntopsis pcllucid~i (R) * 
Nelchinopsis kostrorniensis ( V )  
Oligosph~cr id iurn  co~np lcx  (F)  
Sentusidinitrm riollltii ( R )  
Sirnzindiniut?i grossi ( R )  

T.A.I.  

FORAMINIFERA 

Environment. Ilidctcrminate 

Fauna. Barren of  Foraminifera. 
Paper shale (F) 

Washcd Li tholo~v.  Dark gray to black s o n i c ~ ~ l ~ a t  paper shale. 

PALYNOLOGY 

Early Crctaccous 
Valanginian 

Environment. Marine 



Palvnomorplis. Undifferentiated bisnccatcs ( A )  
Cicntricosisyoritcs spp. ( R )  
Cl(zssopc~1lis ~.l~zssoilles (F)  
Dcltoillospor(z spp. (R)  
E.rcsi~?ollcnitcs ttrtn~rlus ( R )  
C;lcichcniidifcs scnonic~is  ( R )  
Trilobosyoritcs spp. (R)  
Aptcodirrilon spongiosurrr ( R )  
Boreocysfa blr t ticuln (R)  
Clnthroctenocystis clcgnns ( V )  
Hystrichodiniirrr~ Irznccaturn (V)  * 
Nelchitlopsis kostrorrriensis (R)  
Oli,qosyhacriiiilr?n cornplcx (F) 
Setit~siditzitlln riozil tii  (F) 
Sirrniodiniutn grossi (R)  
Tcrtlin cf. T. baln~ei  (V) * 
Undcscribcd P-M20 dinocyst (R)  

T.A.I. 

FORAMINIFERA 

Environment. Incietcrniinntc 

Fauna. B,irrcn o f  Foraminifera. 
Paper shalc (F) 

Washed L i t h o l o q ~  Dark gray to black somcwhat paper shale. 

PALYNOLOGY 

Early Crctaccous 
Valnnginian 

Environment. Marine 

Palvnomorphs. Undifferentiated bisaccntes ( A )  
Cicntricosisporites spp. (R)  
Dcnsosporitcs spy. (R)  * 
Exesipollenites tlrrnrillis (R) 
Trilobosporites spp. (R)  
Clathroctenocystis elegnns (R)  
Gonynulacysta cladophorn (V) * 
Micrhystridi~rrn spp. (F) 
Muderongin sinrplex (V) 
Nelchinopsis kostromiensis (C) 



T.A.I. 

FORAMINIFERA 

O l ~ y o s ~ ~ h ~ ~ c r i d i i ~ t ~ ~  cotrfr~l('v ( F )  
Scntrrsiriitzitrtlr riorrltii (C) 
T~/bcrc~rlol i iniurn npntelrz (V) 
Ur~dcscribcd P-M20 dinocyst ( R )  
Microtoram test-lining (V) 

Early Cretaceous 
\lal ,~ngininn 

Zone. F-13 

Environnicnt. \I icl~ilc. to Oil tcr Neritic 
(Middlc to Outer Shclf) 

Fauna. A~t, lcol lrs  strnmbecki ( V )  
Dcn talinn prnecornt71rinis (V )  
CloOrrlina canadensis (R)  
Glotnospira subarctica (R) 
Lcn t icillinn n~ uensteri (F) 
Shell fragmcrits (A) 
Trist ix  alcirtin (V) 

Washed L i t h o l o ~ ~  Dark gray speckled shell hash or  shelly shale. 

PALYNOLOGY 

& Indctcrmina tc 

Environment. I ndctcrminntc 

Palvnoniorr~hs. Barrcr~ of palynoniorphs. 

T.A.I. ? 

Remarks. Very poor recovery. Essentially barren of organics. 

FORAMINIFERA 



Early Cretaceous 
Val;lnginian 

Zone. F-13 

Environment. hliddle to Outer Ncritic 
(hliddle to Outer Shelf) 

Fauna. D ~ t ~ t r l l i n n  sp. (17) 
Clobrllina canariensis (R) 
C / o ? ~ ~ o s y i r n  subarcticn (R) 
Lenticlllinn rriucnstcri (C) 
Letiticiilinn fopagorlrkcnsis (V)  
Oolinn apic i~ la  ta (R) 
Shcll fragments (PI 

Washed L i t h o l o ~  Crny shell hash or shelly shale. 

PALYNOLOGY 

& I~~de tc rn~ ina tc  

Environment. Indetcrniinatc 

Palvnomorphs. Barren ~i palynomorphs. 

T.A.I. ? 

Remarks. Very poor recovery. Essentially barren of organics 

FORAMINIFERA 

Early Cretaceous 
Valanginian 

Environment. Middle to Outcr Neritic 
(Middlc to Outcr Shelf) 

Fauna. Btlth!/siphon scintillnta ( V )  
Dentnlinn prueconzrnrinis ( V )  
Frondicularia cushmr~ni (V)  
Clobulinn cnnadcnsis (R) 
Glon~ospiru subirrctica (F) 
Glonrospirelln nrctica (F) 



Innccrat?~us prisms (R) 
Lcnticlllinn ~nucns  tcri ( R )  
Srlrnccnrzrilz projcctrtrlz (V)  
Shell fragments (F) 
Trochrzmminn sqtrlzmntn (R)  
V l z ~ i n ~ r l i n n  sp. ( V )  

Washed L i t h o l o ~ :  Dark red and gray shelly shale. 

PALYNOLOGY 

Early Crctaccous 
Probable Valangir~ian 

Palvnomorphs. ?Clcistosphncrillirrni sp. K E  Mclntyrc & Brideaux, 1980 
( F )  
?C~jcloncpheliu~~r ilistinctl-l,rr ( A )  
OliCqosphncridirrn~ complex (thick-wall) (F) 
Scnt l~sidiniun~ riolrltii (R)  

T.A.I.  

FORAMINIFERA 

Early Crctaccous 
Probable Valanginian 

Zone. Probablc F-13 

Envirnnmmt. Probablc Neritic 
(Probable Shelf) 

Fauna. Lcntictrlinn erectn (V) 
Lcnticulinn rntiens teri (R) 
Shell fragments (P) 

Washccl Litholo~v. Dark gray shell hash or shelly shale. 

PALYNOLOGY 

lr~dctermina te 

Environment. Indctcrmir~atc 



P a l v ~ i o m o r ~ h s .  Essc~ltially barren of  palyriomorphs. 

T.A.I. 2.8? 

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

FORAMINIFERA 

Early Cretaceous 
Valanginian 

Zone. F-13 

Environment. hlidcllc to Outcr Neritic - Turbid 
(Midcllc to Outcr Shelf) 

Fauna. Bnth!lsiphon scin tillatn (R)  
Fish debris (R) 
Clornospira subnrctica (C) 
Glo?nnspirella nrctica (F) 
Haplophragmoides coronis ( V )  
Trochnmminn squnmntn (R) 

Washed Litholoc\l.. Dark gray shale. 

PALYNOLOGY 

Early Crctaccous 
Valanginian 

Envirnnn~cnt. Marinc 

Palynomorvhs. ?Cleistosphneridium sp. K E  (F) 
?Cyclnnephelium distincticnz (F) 
Oligosphaeridiu?n complex (thick-wall) (F) 
Nelchinopsis kostromiensis (F) 
Scntusidiniurn rioultii (C) 
Pterospermopsis sp. (R) 

T.A.I. 

Remarks. Sparsc organics. 



FORAMINIFERA 

17'1 rly Cretaceous 
I'robnblc Valanginian 

Zone. Probnblc F-13 

Environment. Pos.;~l~lc h4iddlc to Ou tcr Ncritic - Turbid 
(Possible Middle to Outer Shelf) 

Fauna. Hn~~lr~ylhrczg~troidcs inflnti,qrandis (V) 

Washed Lithology, Dark gray shale. 

PALYNOLOGY 

Environment. Ir id~*tcr~n~n;l tc  

Palynonioryhs. Rcirrcn of palynoniorphs. 

T.A.I. ? 

Remarks. Very sparse organics. Mostly coaly fragments. 

FORAMINIFERA 

E ~ r l y  Crctnccous 
Probable Ncocomian (Undiff.) 

Zone. Probable F-12 to F-13 

Environnicnt. I~idctc-rminntc 

Fauna. B'lrren ot' Foraminifera. 
Fish debris (R) 
Paper shalc (F) 
Rounded frosted quartz floatcrs (F) 
Tar ( R )  

Washed L i t h n l o , ~ ,  Dark gray to black somewhat paper shale. 

PALYNOLOGY 



Early Crctaccous 
H;iutcrivian - Albian 

Environmcnt. h l a r i ~ ~ c  

Palvnomorphs. Cleicheniiliitcs senoniclrs (R) 
Small indctcrminatc syorc(?) ( A )  
Cleistosphaeriri i14t~~ sp. (F)  
Cycloneyhcliul~i  riistinctuitr (V) 
?Gardoliiniurtl ricflnr~lirci (\I) 
G(~rdoli inium trabecrrlos~ci~l tV) 
Gonynulncystlz sp. ( V )  
?Odontochitina operculatn (fragment) (R) 
Oligosphncriliium complex (R) 
Pterospcr?nopsis sp. (F) 

T.A.I. 

Remarks. 

69) 96MU 5 

FORAMINIFERA 

Environmcnt. Indctcrminatc 

Fauna. Barren of Foraminifera. 

Washed Litholocw Dark gray to black n~icaccous shale. 

Discussion. Possible Barremian to Aptinn based on washed lithology 
only. 

PALYNOLOGY 

Probable Ncocomian 
Undi ffcren tiated 

Environmcn t. Marine 

Palvnomorphs. Undiffcrcntiotcd bisaccntcs (C) 
Dc?rsosporitcs spp. (F) * 
Oli,qosphacridium complex (thick-wall) (R) 

T.A.I. 2.4 



FORAMINIFERA 

& Indctcrniinatc 

Environmcnt. Indctcrminatc. 

Fauna. Barrcii of Foraminifera. 

Washed Lithologv. Dark %ray silty micaccous shale or  siltstone. 

Discussion. Possible Barremiall to Aptian based on washed lithology 
only. 

PALYNOLOGY 

Early Cretaceous 
Possible Aptiaii - Albian 

Environment. Marine 

Pa lvnomor~hs .  Undifferentiated bisaccatcs (C) 
Densosporites spp. (R) * 
Gnrdoditiiiln~ trabeculosum (V) 
Odontochit ina operc~rlatn (\I) 
Oligosphneridium complex (F) 
Pnlneoyeridin iurn cretacetim (V) 
Sentrrsidinizrrn rioirltii (V) 

T.A.I. 

FORAMINIFERA 

Early Crctaceous 
Valanginian 

Zone. F-13 

Environment. hliddlc to Outcr Neritic - Turbid 
(Middle to Outcr Shelf) 

Fauna. At1rrnobnculites ercct~rs (R)  
Bnthysiphnn ~ra?i~.rlococlin ( R )  
Gnudryinn  i?rilleri ( R )  
Haplophrngrnoidcs coronis (C) 



Ii(2plophr.ngltloirics i f  r l c ~ t l ~ t i s  ( F )  
H a p / ~ ~ ~ ~ h r a ~ ~ l ~ r o i r i c s  goodcnor,$hensis ( R )  
N(zplor~hragrrroidi~ infl(ztigvnndis (R) 
Pyritc (F) 
Pyritc sticks (F) 
Th~rrartrminoides sp. (F) 

Washed Litliologk Dark gray shnlc. 

PALYNOLOGY 

& Indctcrminatc 

Palvnomorphs. Dcnsosporitcs sp. (V)  * 

T.A.I. 2.7? 

Remarks. S~7arsc organic recovery. hlainly thick coaly fragments. 

FORAMINIFERA 

Early Crctaccous 
Valanginian 

Environmmt. Middlc to Outcr Ncritic - Turbid 
(Middle to Outer  Shclf) 

Fauna. Atnrnob(zct~1ites crcctirs (R) 
Arnrnodiscus aspcrirs (R) 
Gnirdryinn tnille~rri (R) 
Haplophrngmoides corolzis tF) 
Haplophragmoities d~rof ln  t is  (F) 
Pyritc (R) 
Pyritc sticks (R) 
Reclirvnidcs tlrrbinat~is (\I) 
Shcll fragments? (R)  
Thttrnnlminoides sp. (R) 
Trochnmminn instowensis ( \ / I  

Washed Lithology. Dark gray bcntonitic? shale. 



PALYNOLOGY 

I ndctcrminatc 

Environmcnt. S!)~~ni,irtnc? 

Palvnomorr~hs. ?(llnssnyollis classoidcs (V)  
Dcnsosporitcs spp. (R) * 
?Lycosyorn sp. (V) * 
Tncnilzcsporites sp. ( V )  * 

T.A.I. 

Remarks. 

7 3 )  96MU 28 

FORAMINIFERA 

Sparsc organics. Mainly coaly fragments. 

Early Crctaccous 
V alanginian 

Zone. F-13 

Environmcnt. M iclcllc to OLI tcr Ncritic 
(Middle to Outer Shclf) 

Fauna. Dcrr t l ~ l i ~ r z  yr(zcco?nmnnis (V) 
G~z~idry inr i  Ieffingzuelli (V)  
Clzuriryina lnilleri (V) 
Hnylophragmoidcs duoflnt is  (R) 
Lcnticulinn tnucnstcri (R) 
Shell fr,~gmcnts ( R )  

Washed Litholoc\.,: Dark gray slightly shelly shalc. 

PALYNOLOGY 

Early Cretaceous 
Valangininn 

Environmcnt. M n ri nc 

Palvnomorphs. Undifferentiated bisaccatcs (A)  
Cyc lonqhe l ium  d i s t i nc t~rm  ( A )  
Cotiynulncysta sp. G (V) 
~ c l c h i n o p s i s  kostromicnsis  ( V )  
Olignsphneridium comp1e.u (thick-wall) (F) 

T.A.I. 



FORAMINIFERA 

& Indctcrminatc 

Environment. Iiidctcrminntc 

Fauna. Barrcri ot Foramini fcra. 

Washcd Litholog~l. Light and dark gray spccklcd shale. 

Discussion. Possible Valanginiari based on washed lithology only. 

PALYNOLOGY 

Indctcrmina tc 

Environriicnt. Ir~dctcrminatc 

Palvnornor~hs. Barrcn of palynomorphs. 

T.A.I. ? 

Rcmarks. Extrcmcly sparse organics. Essentially barren of organics. 

FORAMINIFERA 

Early Cretaceous 
Probablc Valanginian 

Probablc F-13 

Environment, Probablc Middlc to Outer Ncritic - Turbid 
(Probablc Middlc to Outer Shelf) 

Fauna. Cnlrdryinn fnilleuri ( V )  
Glomospirn subnrcticn (F) 
H~plaphrngrnoidcs coronis (V )  

Washcd Litliolo~v. Light arid dark gray spccklcd shale. 



PALYNOLOGY 

& Indeterminate 

Environment. Indctcrminntc 

Palvno~iioruhs. Barren ot yalynoniorphs. 

T.A.I. ? 

Remarks. Essentially barren of organics. 

FORAMINIFERA 

Zone. 

Early Cretaceous 
Valanginiau 

Environment. liiiier to Middle Ncritic 
(Inner to Middle Shelf) 

Fauna. An~rnobnculites vetustn (V) 
Astncollls strombecki (R) 
Clobwlinn cnnadensis (R)  
Haplophrngmoidcs coronis (V)  
lnocerrtrnus prisms (R) 
Len ticulinn niuens teri (R)  
Shell fragmcnts (P) 

Washed Lithologv. Dark gray shell hash or shelly shale. 

PALYNOLOGY 

& Indctcrminnte 

Environmcnt. Indctcrminatc 

Palvnomorphs. Barren of palynomorphs. 

T.A.I. 3.0? 

Remarks. Extrcnicly sparse organics. Mainly coaly fragments. 



FORAMINIFERA 

Early Cretaceous 
Valarigininn 

Zone. F-13 

Environnicnt. Inncr to Middlc Ncritic 
(Inncr to Middle Shelf) 

Fauna. Glob~rlinn cnnndensis (R)  
Lcnticulinn n~uens t e r i  (F) 
Li?z~ulina loryi (V) 
RectogIandirlinn ki~.schncri ( V )  
Shell fragmcnts (P) 

Washcd Litlioloev. Dark gray shcll has11 or shelly shale. 

PALYNOLOGY 

& Indeterminate 

Environmmt. Indctcrn~inatc 

Palvnoniorvhs. Bnrrcn of palynomorphs. 

T.A.I. ? 

Remarks. Extrcrncly sparse organics. Mainly coaly fragments. 

FORAMINIFERA 

Zonc. 

Early Crctaccous 
Valanginian 

Environment. Middlc to Outcr Ncritic - Turbid 
(Middle to Outcr Shelf) 

Fauna. Bathysiphon scint i l lnta ( R )  
Fish debris (R) 
Gaudryina milleri (R) 
Gaudryinn taillerrri (R) 



Cloinospirn sl,bnrctica (C) 
Glomospirelln nrctica (R)  
Haployhrngtt~oidcs coronis (F)  
Hnplophrng?noides duof1nti.s (R) 
Shcll tragmcnts (R)  
Thurarnrninoides sp. (I?) 

Washed Li tholo~v.  Light and dark gray spccklcd shale. 

PALYNOLOGY 

Environment. Indctcrminntc 

Palynomoryhs. Barren of palynoniorphs. 

T.A.I. ? 

Remarks. Extrcmcly sparse organics. Mainly coaly fragments. 

FORAMINIFERA 

Early Crctaccous 
Valanginian 

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

Fauna. Arnrnobacnlites erectus (C) 
Gnudryinn milleri (R) 
Gnudryina tailleuri (R) 
Glomospira subarcticn (I?) 
Glornospirelln nrctica (F) 
Haplophragmoides coronis (F) 
Haplophragmoides duoflatis (R) 

Washed Lithnlogv. Dark gray slightly spccklcd shale. 

PALYNOLOGY 

Neocomian 
Undifferentiated 



P a l v n o m o r p ~  ~Jligosphncridiurn complex (thick-wall) (F) 
Scrltr~sidinizrm riotlltii (C) 

T.A.I. -- 7.0 

FORAMINIFERA 

Zone. 

Early Cretaceous 
Probable Valanginian 

Probable F-13 

Environment. I '~-otx~hl~\  FLIiddlc to Outer Ncritic - Turbid 
(Probable Middle to Outer Shelf) 

Fauna. A t ~ ~ r t r ~ r l ~ ~ ~ ~ r r l i t c s  c ~ c c t u s  (F) 
Fish debris (F) 
Glonlospira stibarctica (F) 
Hnplophragmoides coronis (R)  
Iiayloyl.~rngnioiries ~ iuo f ln t i s  (R) 
H~iployhrngrnoides gooricnotlghensis (R)  

Washed Litholo,qvL Dark gray shale. 

PALYNOLOGY 

Environment. Marinc 

Palvnomorvhs. Ol i~osphner id ium complex (thick-wall) (F) 
Sen tilsidiniurrr rioultii  (C) 

T.A.I. 

FORAMINIFERA 

& Indeterminate 



Fauna. Bnrrcn of Foraminifera. 

Washed Litholy= Dark gray sandy shalc. 

PALYNOLOGY 

Early Cretaceous 
Possiblc Aptian - Albian 

Environment. hlnrinc 

Palvnomorphs. Undifferentiated bisacca tes (C) 
Densosporites spp. (R) * 
L~/coyodirrmsporitcs sp. ( V )  
Cyclonepheli~lm riistinctum (l?) 
Odontochitina c~percllluta ( V )  
Oli,qosphncridin.m rornplex (R) 

T.A.I. 

FORAMINIFERA 

& Indetcrminatc 

Environment. lndetcrminntc 

Fauna. Barren of Foraminifera. 

Washed Litholo~v. Dark gray shalc. 

PALYNOLOGY 

Environment. hlarinc 

Early Cretaceous 
Possible Aptian - Albian 

Palvnomorphs. Undifferentiated bisaccates (A) 
Densosporites spp. (F) * 
Endosporites sp. (V) " 
Osmundaciditcs spp. (R)  
Taenilresporites spp. (R) * 



T.A.I. 

Cycloncphclium distincturn (F) 
ddontockit ina opcrclrlata ( V )  
Oligosphacridilrm complex (R) 
Oligosphaeridiun~ complex (thick-wall) (V) 

FORAMINIFERA 

AJ~. Indctcrminatc 

Environment. Indeterminate 

Fauna. Barren of Foraminifera. 

Washed L i t h o l o q ~  Dark gray siltstone or silty shale. 

PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albian 

Environment. Marinc 

Palvnon~orvhs. Undifferentiated bisaccatcs (C) 
Detlsosporites spp. (F) * 
Osmundacidites spp. (R) 
Gnrdodiniurn trabcculosum (V )  
Odontochitina operculata (R)  
Oligosphacridium complex (R)  
Oligosphacridizlm complex (thick-wall) (R) 
Sz~erdrupiella 14sitatn (V) * 

T.A.I. 

FORAMINIFERA 

& 

Zone. 

Early Cretaceous 
Valanginian 



Environment. Middlc to Outer Ncritic - Turbid 
(Middlc to Outer Shelf) 

Fauna. A~rr~?lr~~~ncz i / i tcs  crectils (F) 
Ammo bnculites rcophncoidcs (R) 
Arnrr~odisclis nsperus (R) 
arcnaceous spy. (large, coarse) (F) 
Gaudryina leffingwelli (R) 
H~plophragmoides  dtioflatis (R) 
Pyrite (R) 

Washed Litholngv. Mcdiuin to dark gray shale. 

PALYNOLOGY 

f&& Indctcrminatc 

Environmcnt. Indctcrniiiiatc 

Palvi~omorphs. ?Tasmanaceac ( A )  
Unidentified spore and fragments, poorly preserved (R) 

T.A.I. 2.6 

Remarks. Relatively sparse organic recovery. 

FORAMINIFERA 

& Indctcrminatc 

Environmcnt. Indctcrminatc 

Fauna. Barren of Forarninifcra. 

Washed Litholo~v. Dark gray siltstone or silty shale. 

PALYNOLOGY 

Cretaceous 
Undi ffcrentia tcd 

Environment. Mnriiic 

Palvnomnrvhs. Undifferentiated bisaccates (C) 



T.A.I .  

17onsor;yorifrs spp. (C) " 
Eucsiyollcnitcs t l ~ m r t l ~ r s  (F) 
Poiiocnrpiditcs sp. ( \ .I)  

O l i ~ o s p h n e r i d i u ~ n  c o l n p l e s  ( R )  
~ 3 l i p s p h a e r i d i u r n  co inp lex  (thick-wall) ( V )  * 

FORAMINIFERA 

& Indeterminate 

Environment. Indctcrniinatc 

Fauna. R'1rrc.n o t  Foraminifera. 
I'vr~tc ( R )  

Washed L i tho lo~)~ :  D,~rk gray to black slickensidcd shale. 

PALYNOLOGY 

Environment. No c'\.idcncc of marine. 

Palvnomor~hs.  Undiffcrcntiatcd bisaccatcs (R)  
Dcnrosporitcs spy. (\I) * 

T.A.I .  3.3 

Remarks. Abundant amorphous organics. 

FORAMINIFERA 

Late Jurassic to Early Crctaccous 
Oxfordiau to Valanginian 

Zone. F-13 to F-16 

Environn~mt. Outer Ncritic to Uppcr Bathyal - Turbid 
(Outer Shelf to Upper Slope) 



Fauna. Gnudryinn r,ri/lcri ( R )  
Hiz~1lophragrr7oidcs  oron on is (R) 
Hnplophrngrnoides d~io f la t i s  (F) 
H a p I o ~ h r n ~ i ? ~ o i d e s  inf lnt igrnndis (F) 
Paper shalc ( R )  
Pyritc sticks (F) 

Washed Litholngv. Dark gray to black slightly paper shale. 

PALYNOLOGY 

Late Jurassic 
Kimn~cridgian - Ti thonian(?) 

Environment. Marine 

Palvnomoryhs. Densosporites sp. (F) * 
Punctntisporitcs spp. (F) * 
Con ynr~lncysta cl/zdopharn ( V )  
Pnrcodinia ccratophorn ( V )  
Parendinin osmingtoncnsis (A )  

T.A.I. 

Remarks. 

FORAMINIFERA 

The liniitcd asscniblagc indicates a post-Oxfordian age. 

Latc Jurassic to Early Crctaccous 
Oxfordian to Valanginian 

Zone. F-13 to F-16 

Environment. Probable Middlc to Outer Ncritic - Turbid 
(Probable Middlc to Outer Shelf) 

Fauna. Atnmohnculites rcophacoides (R) 
Bnthysiphon granulococlin (R) 
Ccnosphnera spp. (pyritizcd) (F) 
Hnplophrngmoides coronis (F) 
Haplophragmoides duoflat is  (F) 
Haplophrngmoidcs inflizfigrtlndis (R)  
Papcr shale (R) 
Pyritc sticks (C) 
Trochnrnniina instowensis (V)  



Washcd Li thnlo~v.  Dark gray to black slightly paper shale. 

PALYNOLOGY 

Late Jurassic 
Oxfordinn 

Environment. Marinc 

Palynomorphs. Undifferentiated bisacca tcs (F) 
Classopollis clnssoides (R) 
Densosporites spp. (A)  * 
Illdeterminate small sporcs ( A )  
Kraeuselisporites syp. (R) * 
Lophozonotriletes rnrituberculntus (F)  " 
Ll.rndbladispora sp. (R) * 
Lycoporfi~rmsporitcs sp. (V)  
Murosporn varia (R) * 
Prrnctntisporitcs spp. (R)  * 
?Acanthaiilnx sentn (R)  
C o ~ l y m ~ l a c y s t a  cladophorn (F)  
Nannnceratopsis pellucidu (R) 
?Sirrniodinium grossi (V)  

T.A.I .  

FORAMINIFERA 

;A_sr, lndetcrminatc 

Environmcnt. Indetcrminntc 

Fauna. Bnrrcn of Foraminifera. 

Washcd Litholorzv. Dark gray shalc. 

PALYNOLOGY 

& lndctcrminatc 

Environment. No cvidcnce of marinc. 

Talvnomorphs. ?Classopollis classoides ( V )  
Densosporites spp. (R) * 



T.A.I. 

FORAMINIFERA 

@ Indeterminate 

Environment. Indctcrniinatc 

Fauna. Barrcn of Foraminifera. 

Washed Li tho log^ Dark gray slightly silty shale. 

PALYNOLOGY 

Environine~it. N o  cvidcncc of marine. 

Palynomorphs. Indeterminate spore fragments (F) 

T.A.I. 2.8? 

FORAMINIFERA 

& lndetcrminatc 

Environment. Iiidctcrniiiin tc 

Fauna. Barren of Foraminifera. 

Washed Lithology: Dark gray slightly silty shale. 

PALYNOLOGY 

&& Indeterminate 

Environment. No cvidencc of marine. 

Palvnoinor~hs. Densosporites sp. (R) * 
lndetcrminatc spore fragments (F) 



T.A.I. 

FORAMINIFERA 

Early Crctaccous 
Rarrcn~ian to Aptian 

Zone. F-1 1 to F-12 

Environment. hl iddlc to Ou tcr Ncritic 
(Middlc to Outer Shelf) 

Fauna. G I I ~ ~ C ~ I I I I L ~ I I [ I  s t i c ta ta  ( V )  
H(1p/ophra,~moiiies cnro~ i i s  ( V )  
It~i~ccrczmus prisms (\I) 

Len ticlrlinn macrodisca ( V )  
\ 'rllv~r/i~lcrin loetterlei (\I) 

Washed Litholog!:. Dark brownish-gray slightly silty micaceous shale. 

PALYNOLOGY 

Prohablc Cretaceous 
Undiffcrcntiatcd 

Palvnnmnrphs. Undiftcren tiatcd bisaccatcs (A) 
Dcnsosporifes sp. (R) * 
01 igosphacridilrrn complex  (F) 
Tasmanaceac (V) 

T.A.I. 3.3 - 2.5 

FORAMINIFERA 

Early Cretaceous 
Probable Barremian to Aptian 

Probable F-1 1 to F-12 



Fauna. Amnrob(~crt/itr.s f 'r(i~mentnrills (\I) 

Washed Li tholog\?. Light and  dark gray slightly micaccous shale. 

PALYNOLOGY 

Probable Ncocomian 
Undifferentiated 

Environmcn t. M ari I \ C  

Palvnomorphs. ?Cycloncphelium dis t inct t~m (F) 
?Micrhystridium spp. ( A )  
Oligosyhncridium complex (thick-wall) (C) 

T.A.I. 

Remarks. Poor prcscrvn tion. 

FORAMINIFERA 

& Indeterminate 

Environment. Tndctcrminatc 

Fauna. Barren of Foraminifera. 
Limonite sticks (F) 
Paper shale (R) 

Washed Litholorv. Dark gray slightly micaccous shale. 

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

PALYNOLOCY 

Environment. Marine 

Early Crctaccous 
Valanginian 

Palvnomorphs. Undiffcrcntiated bisaccatcs (A)  
Classopollis cIassoidcs (C) 



T.A.I. 

FORAMINIFERA 

Excsi~~ollcnites t~rmult ls  ( R )  
Cleichcniiditcs scnonicus ( R )  
Clathroctcnncystis clegnns (R) 
?Gnc/~teodinin  z~i/ lnsn ( V )  
Gonyaulacystn sp. C (V) 
Nclchinopsis kostron~iensis  (R)  
Oligosphneridium complex (thick-wall) (R) 
Sentt tsidiniun~ rioultii (V)  

Early Crctaccous 
Probable Oxfordian to Valanginian 

Zone. Probablc F-13 to F-16 

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

Fauna. Arnrnobaculifes erectus (V)  
Hnplophragn~oidcs coronis (F) 
H~lplophrngrnoides iiuoflr~tis (F) 

Washcd Lithology- Dark gray shalc. 

PALYNOLOGY 

Late Jurassic 
Ox fordian 

Environrncnt. Marine 

Palvnomorphs. Undiffcrcn tiatcd bisaccatcs (A)  
Clnssopollis clnssoid es (F) 
Densosporites spp. (F) * 
Gieicheniidites senonicus ( R )  
Hymenozonotri letes lepidophy tus  (V) * 
Krneuselisporites sp. (V) * 
Lophozonotriletes rnritubcrculattls (R) * 
Lycopodiurnsporitcs sp. (F) 
P~mctutisporites spp. (R)  * 
Gonynulncysta cladophorn ( R )  
Gonynulacys tn jlrrassicn (C) 



T.A.I. 

FORAMINIFERA 

Early Cretaceous 
Probnblc Barremian to Aptian 

Zonc. Prohablc F-I 1 to F-I 2 

Fauna. A~~rnroi~ncul i tes  fmgrnenttlriils (V) 

Washed Lithologp, Light and dark gray micaceous shalc. 

PALYNOLOGY 

Probable Early Cretaceous 
Possiblc Aptian - Albian 

Palynomoryhs. Undiffcrcntiated bisaccatcs (C) 
Dcnsosporites spp. (R) * 
Lycopodiumsporitcs spp. (R) 
?Muderongin sp. 5 (V) 
Nnnnoccrntopsis grrlciiis (V)  * 
?Odontochitina operculalu (V)  
Oligosphaeridi~cm complex (R) 
Sverdrupielln ~ t s i ta ta  (V)  * 

T.A.I. 

FORAMINIFERA 

& 



Fauna. B,lrrr11\ cli Fornr-ninitcra. 

Washed Litholox\/. Dark gray n~icaccous shdlc. 

Discussion. Possible Barrcniia~i to Aptiari based on washed lithology 
only.  

PALYNOLOGY 

Crc taccous 
Undiffcrcntiated 

Environment. \ l a  ri nv 

Palvnonior& C:ndiffcrcntiatcd bisaccatcs (C) 
Classo~~ollis  clnssoidcs (R) 
Drt~sosporitcs spp. (F) * 
Itirhntndinium jnegcri (R) 
Oli~.osphncririium complex (R) 
Oli~osphneririium complcx (thick-wall) (R) * 

FORAMINIFERA 

Zone. 

Early Cretaceous 
Probable Aptian 

Probable F-11 

Environment. Probnhlc Ncritic (Undiff.) 
(Probable Shelf) 

Fauna. Attrrrrt~baculites frugmcntaritls (F) 
Haplophrngmoides excava tus  (F) 
Hnplophragrnoides topagor~t kensis (R) 
Textulurin tnpagortikensis (R) 

Washed Lithnloav. Brownish-gray slightly sandy micaccous shale. 

PALYNOLOGY 

Crctaccou s 
Undiffcrcn tia tcd 



Environmcn t. F\l a ri nc 

Palvnomorphs. Undiffcrcntiatcd bisnccatcs (A)  
Dozsosporitcs spp. (F) * 
Cleic/rcniidites senonicus (I?) 
Lycopodiunrsporitcs sp. (V) 
Cyclonephcliurn riistinctunr (I?) 
Ptcrospcrrnopsis sp. ( V )  

T.A.I.  

FORAMINIFERA 

& Indctcrminntc 

Environment. Indctcrminatc 

Fauna. Barren of Fommi~~ifcra. 

Washed Litholo~\r. Dark gray slightly sandy n~icaceous shale. 

Discussion. Possible Barrcmian to Aytian based on washed lithology 
only. 

PALYNOLOGY 

Possible Cretaceous 
Undifferentiated 

Environment. Marine 

Palvnomor~hs. Undiffcrcntiatcd bisaccntcs (F) 
Densosporites spp. (R)  * 
?Klukisporites sp. ( V )  
?Cycloncphelitlm distinctllm (R) 

T.A.I. 

Remarks. 

100) 96TM22A 

FORAMINIFERA 

Poor prcscrvatiol~. 

Indctcrminatc 



Environmcnt. Indetcrminatc 

Fauna. Barren of Foraminifera. 

Washed Litholotw: Dark gray micaccous shale. 

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

PALYNOLOGY 

Cretaceous 
Undifferentiated 

Environmcnt. Marinc 

Palvnoniorphs. Undiffcrcntiatcd bisaccatcs (A) 
Dcnsosporites spp. (F) * 
Orion tochitina c~perculnta ( V  
Oligosphneridiurn complex ( R )  
Oligosphneridiurn complex (thick-wall) (R) * 

T.A.I. 

FORAMINIFERA 

Indetcrmina tc 

Environma~t. lndctcrminatc 

Fauna. Barren of Foraminifera. 

Washcd Lithologs Dark brownish-gray micaceous shale. 

Discussion. Possible Barrcmian to Aptian bascd on washed lithology 
only. 

PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albian 

Environmcnt. Marinc 



Palvno~nnrphs Undifferentiated bisaccatcs ( A )  
Densosporites spp. (F) * 
Cyclonephelium dis tinctuni (l?) 
(;;zrdodini~,m t r a h e c t ~ l o s t ~ ~ n  ( V )  
Mlr~ierotzsia sp. 5 ( V )  
Odontochitirtn operculatn ( V )  
Oligosphneririium complex ( R )  
Oligosphaeridiuni complex (thick-wall) ( V )  " 
Palaeoperidinium cretacei4rn (R) 

T.A.I.  

FORAMINIFERA 

& Indetcrniinatc 

Environment. Indetcrniina tc 

Fauna. Barren of Foraminifera. 

Washed Litholoqv. Dark brownish-gray micaccous shale. 

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

PALYNOLOGY 

& Indetcrminatc 

Environment. No cvidcncc of marine. 

Pa lvnomor~hs .  Densosporites spp. (F) * 

T.A.I. 2.8 - 3.0 

Remarks. Very poor preservation. 

FORAMINIFERA 

& Indeterminate 

Environmcn t. Indctcrmina te 



Fauna. B ‘ I ~ ~ ~ I I  o t Foraminifera. 

Washed Litlioltiqy. Dark gray micaccous shalc. 

Discussion. Possible Barrcmian to Aptian based on washcd lithology 
only.  

PALYNOLOGY 

& Inclctcrminatc 

E~~vironmen t. N o  c\.idcncc of marine. 

Palvnomor~hs.  Undi ffcrcntiatcd bisaccatcs (R) 

T.A.I. ? .8 

FORAMINIFERA 

Early Crctaccous 
Valanginian 

Zone. F-13 

Environmcnt. Outcr Ncritic to Uppcr Bathyal - Turbid 
(Outcr Shelf to Uppcr Slopc) 

Fauna. A ~ ~ ~ ~ i r c ~ i ~ ~ ~ c l { l i t c s  erectus (F) 
Crzirdryina Icffingwelli ( R )  
Cnztrlryinn rnilleri (F) 
Clomosyirrz strbnrctica (C)  
Glon~ospirelln arcticn (R) 
Haplophraymoides coronis (8 )  
Hnplophragnzoides duoflatis (R) 
Haployhrnginoides inflatigrnndis (R)  

Washed Lit holog\(, Dark gray bentoni tic? shale. 

PALYNOLOGY 

& Indeterminate 

Environmcnt. Il~dctcrminatc 



Pa lvnomor~hs .  Barren of pnlynoniorphs. 

T.A.I. 3 .O? 

Remarks. Vcry sparse organics. Somc coaly fragments. 

FORAMINIFERA 

Early Cretaceous 
Probablc Oxfordian to Valanginian 

Zone. Probablc F-13 to F-16 

Environment. Marine (Undiff.) 

Fauna. Hnr~lophr(~gt~roi ( ics  rlrrofl(rtis (R) 

Washed Litholncv. Dark gray slickcnsidcd shale. 

PALYNOLOGY 

Late Jurassic 
Oxfordian 

Environment. Marine 

Palvnomorphs. Undiffcrci~tintcd bisaccntcs (R) 
Dcnsosporites spy. (F) * 
Punctatisyorites spp. (R) * 
Atopodinium prostcltrlrn (R) 
?Chytroeisphacridin pericompsa (R) 
Pnreodinin osrningtoncnsis (C)  

T.A.I. 

FORAMINIFERA 

& 

Zone. 

Early Crctaccous 
Probablc Valanginian to Hautcrivian 

Probablc F-13 



Fauna. B,irrcn of Foraminifera. 
Paper shale (F)  
Rounded frosted quartz flo,~tcrs (F) 
Tar (R) 

Washcd Lithnlo~v, Dark gray to black somcwhat papcr shale. 

PALYNOLOGY 

Environment. Marine 

Palvnon~orphs. Undiffcrcntiatcd bisaccatcs (I?) 
Small indctcrmina tc spore(?) ( A )  
Balt isr f iaeridi lrrn sp. (R) 
Micrhys t r i d i i l n~  spp. (R) 
~ t e r o s ~ e r m o ~ s i s  sp. ( R )  

T.A. I .  

Remarks. Abundant amorphous organics. 

This sample appears to bc from the same stratigraphic 
interval as 94MU 72-1. 

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

FORAMINIFERA 

Environmcnt. Tndctcrminatc 

Fauna. Barren of Foraminifera. 

Washcd Litholonv. Dark gray micaccous shale. 

Discussion. Possible Barrcmian to Aptian based on washed lithology 
only. 

PALYNOLOGY 



Possible Early Crctaccous 
Undiffcrcntiated 

Environment. M '1 ri nr 

Palvnomorphs. Undi tfcrcntia tcd bisaccntcs ( A )  
Densosporitcs spp. (F) * 
Lycopodiu?7~sporites sp. (V)  
OIi~osphacridiuln complex (F) 
?Sen tusidinium rinultii (V) 

T.A.I. 

FORAMINIFERA 

Zone. 

Early Crctaccous 
Probable Aptian 

Probable F-I 1 

Environment. Marinc (Undiff.) 

Fauna. Rnth!/sijlhon scintilla ta (\I) 

Gypsun1 (R) 

Washed Li tholo= Dark gra y micaceous shale. 

PALYNOLOGY 

Possible Early Cretaceous 
Undifferentiated 

Environmcn t. M nrinc 

Palvnomorvhs. Undiffercutiatcd bisaccatcs (A) 
Dcnsosporitcs spp. (F) * 
Lycopodiumsporites sp. (V) 
Odontochitina opcrculata (V) 
Olignsphaeridium complex (V) 
Sirmiodinilrm grossi (V) 

T.A.I. 

109) 96TM49A 



FORAMINIFERA 

Environnicnt. I~~dctc,rminatc 

Fauna. B'irrrn ot Foraminifera 

Washed L i t h o l o q ~  Dark gray inicaceous shale. 

Discussion. Possiblc Barrcniian to Aptian based on washed lithology 
only.  

PALYNOLOGY 

Probable Cretaceous 
Li ndi tfcrcntiatcd 

Environnimt. "\l;lr~nc' 

Palvnoniorphs. Undi tfercntiatcri bisaccntcs (A) 
Dc~~sosyoritcs spp. (F) * 
Lycopiuiiumspnrifcs sp. ( R )  
?Odontochitinn operculata (V)  
Oli~~osyhneridium comp1c.x (R) 
Tasmanaceae (V)  

T.A.I. 

Remarks. Poor prcscrvation. 
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March 30, 1097 

TO: Gil Mull 
State of Alaska, Department of Natural Rcsourccs 
Division of Geologic,~l and C;cophysical Su rvcys 
794 University Avenue, Suitc 300 
Fairbanks, Alaska 99709-3645 

SUBJECT: Biostratigraphic Report - Wcstcrn Dclong Mountains Ficld Party Outcrop 
Samplcs from North Slopc, Alaska 

INTRODUCTORY SUMMARY 

A second group of  outcrop s;rmplcs from thc Wcstcrn Dclong Mountains Field Party was 
submittcd for biostratigrnphic an;tlysis. Thc samplcs, which totaled 74, were selectively 
analyzed for Foraminifera and/or palynomorphs. 

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

RESULTS 

The interpretations for thc agc, zonc and environment of dcposition are given for each 
discipline. A list of thc rccovcrcd microfossils is providcd for each sample. The foraminifera1 
analysis also includes a washcd lithology dcscription. 

The foraminifcral abundanccs rcprcscnt thc following quantities: V = very rare (single 
specimen), R = rare (2 - 5 spccimcns), F = frcquent (6 - 25 spccimcns), C = common (26 - 100) 
specimens), A = abundant (I01 - 999 spccimms) and P = prolific (1000c specimens). 

The reported pnlynoiiiorph abundanccs represent the following quantities: V = very rare 
(single specimen), R = rarc (2 - 5 spccimcns), F = frequcnt (6 - 15 specimens), C = common (16 - 30 
specimens) and A = abundant (grca tcr than 30 specinicns). An astcrisk (*I denotcs rcworked forms. 

The palynological analysis also includes the visual estimate of thc thermal alteration 
index (T.A.I.). The T.A.1, estimations arc usually tcntative when examining surface sample 
material. Past studies (Haga, H., unpublished report) havc shown that weathered samples taken 
near the ground surface can contain significantly diffcrcnt organic constituent percentages when 
compared to unweathered saniples tnkcn from thc samc stratigraphic unit. The weathering can 
also alter palynomorph coloration through chcmical proccsses. Often the chemical a1 teration 
will darken sporomorph walls. Having strrtcd thc abovc cavcats, i t  appcars that most of the 
T.A.I. values seen in thcse samples '1rc within thc maturc range for hydrocarbon generation. 
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MC' 

110 

111 

113 

114 

, 
116 

1 17 

' 
20 

21 

22 

23 

124 

125 

126 

127 

128 

DGGS SAMPLE 
NO. 

% M u 4  

96Mu6 

96 Mu l2 
--- - 

96Mu13 

96Mu16 

96 Mu 18 

96Mu20 

96 Mu 20-1 

96 Mu 21 

96 Mu 26 

96 Mu 33-5 

96 Mu 33-6 

96 Mu 34 

96 Mu 35-2 

96 Mu 353 

96 Mu 354  

96 Mu 35-5 

96 Mu 39 

96 Mu 40 

PALEONTOLOGIC AGE ENVIRONMENT LOCATION 
. ---A- - 

Palynology- Probable Aptian-Albian Marine NW of Poko Mtn Kto ss Delong Mtn 68.872 -162.42 
- -- .- -. . . - - . - 

Palynology- Probable Aptian-Albian Marine NW of Poko Mtn Kto ss Delong Mtn 68.663 -162.629 
.- 

Foraminifera- Indeterminate Indeterminate Kukpowruk River Kto Delong Mln 68.773 -163.155 
Palynobgy- Early Cretaceous Undifferentiated Marine 

- - - - - -- - 

Palynology- Early Cretaceous Undifferentiated Marine 

Palynology- Probable Aptian-Albian Marine Adventure Creek 

i 

- 

Foraminifera- Indeterminate Indeterminate 
Palynology- Possible Aptian-Albian 

Palynology- Indeterminate [Eagle Creek 
. .. ~ ~ 

Palynology- Indeterminate Eagle Creeh jDelong Mln C2 68 74 1 1 6 2  899 

Foraminifera- Indeterminate 
Palynology- Probable Aptian-Albian 

Foraminifera- Possible Valanginian 
Palynology- lndeterminate 

Foraminifera- Possible Hauterivian to Barremian 
Palynology- Cretaceous Undiiferentiated 

Foraminifera- Indeterminate 
Palynology- Cretaceous Undifferentiated 

Indeterminate 
Marine 

Marine (Undiff.) 
lndeterminate 

lndeterminate 
Marine 

Indeterminate 
Marine 

Upper Kukpowruk 

Kukpowruk River 

Thetis Creek 

. - .- . 

Thetis Creek 
- - .. - 

Thetis Creek 

Thetis Ridge 
- 

Thetis Ridge 

Thetis Ridge 

Thetis Ridge 

Lower lligluruk Ck 

Lower lligluruk Ck 

Foraminifera- Probable Oxfordian 
Palynology- Oxfordian 

Foraminifera- Possible Hauterivian to Banemian 
Palyndogy- Probable Aptian-Aibian 

Palynology- Probable Aptian-Albian 

Palynology- Probable Aptian-Albian 

Palynology- Probable Aptian-Albian 

Palynology- Probable Early Cretaceous Undiff. 

Palynology- Indeterminate 

-~ -. . . - .. .. - - - .  

KJk 

KJk 

Middle to Outer Neritic-Turbid 
-(Middle to Outer Shelf) Marine 

lndeterminate 
Marine 

Marine 

Marine 

Marine 

Marine 

No evidence of marine 

Kbl 

68.679 

-. - 

Delong Mtn C5 

Delong Mtn C5 

-164.746 

- 

KJk 

Kto 

Kto 

Kto 

Kto 

DelongMtnB2 68.464 -162.932 
~ 

68.681 

Delong Mtn C5 

Delong Mtn C5 

Delong Mtn C5 

MishegukMtnC5 

Misheguk Mtn C5 

?? 

KJk 

- 

KJk 
-- -. 

-164.609 

68.562 

68.672 

- - -. . 

68.672 
-- 

Delong Mtn C3 

Delong Mtn C5 

- 

Delong Mtn C5 

68.684 

68.685 

68.687 

68.739 

68.728 

-163.498 

-164.78 

-- - 

-1 64.78 
~ .. 

-164.603 

-164.595 

-1 64.589 

-161.751 

-161.706 
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129 

130 

132 

133 

134 

35 
.- 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

96Mu53  

96 Mu 53-1 

96 Mu 57-4 

96 Ha lo 

9 6 H a 1 1  

96 Ha l5 

96 Ha l6 

96 Ha 19 

96 Ha 20 

96Ha27  

96Ha29  

96 Ha 45 

96Ha49  

96 Ha50 

96 Ha 52 

96 Ha 56 

96 Ha58 

96 Ha 62 

96Ha68  

96 Ha 69 

I 
Palynology- Probable Aptian-Albian Marine 1 Pitmegea River Kto 

I 
-- _pi_ 

Palynology- Probable Aptian-Albian Marine Pitrnegea River Kto 
- 

Foraminifera- Indeterminate Indeterminate 
Marine Palynobgy- Early-Middle Jurassic Undifl. --- 

Foraminifera- Indeterminate Indeterminate 
Palynology- Possible Aptian-Albian Marine 

-. - - .- -- - 

Foraminifera- Indeterminate Indeterminate W. of Surprise C. Kto 
Marginal Marine 

- -. 

Palynology- Cretaceous Undifferentiated 

Foraminifera- Indeterminate Indeterminate 
Palynology- Cretaceous Undifferentiated 

W. of Surprise C. Kto 
Marginal Marine 

Foraminifera- Indeterminate Indeterminate 
Palynology- Early Cretaceous Undifferentiated Marginal Marine 

W.ofSurpriseC. Kto 
- - . -- . - - ~~ ~ -- . -. . - .- ..-.. .. . . - 

Palynology- Possible Barremian-Aptian Marine S. Fk. Tupikchak Ck. Kto 
-- - 

--- 
Palynology- Probable Aptian-Albian Marine Eagle C k. 

Palynology- Cretaceous Undifferentiated Marine 
-- 

Palynology- Probable Early Cretaceous Undiff. Marine 

Palynology- Probable Aptian-Albian Marine NE of Thetis Ridge Kto 
-- 

Palynology- Probable Aptian-Albian Marine NE of Thetis Ridge Kto 

Palynology- Probable Aptian-Albian Marine NE of Thetis Ridge Kto 

Palynology- Indeterminate 

Palynology- Indeterminate 

Palynology- Indeterminate 

Palynology- Indeterminate 

Palynology- Indeterminate 

Palynology- Indeterminate 

No evidence of marine 

No evidence of marine 

No evidence of marine 

No evidence of marine 

No evidence of marine 

No evidence of marine 

Kokolik River 
- 

Upper Pitrnegea R. 
. -. . 

Upper Pitmegea R. 
.. 

SoonerlKukpowruk 
R 

Spike Creek 

Spike Creek 

Kto 

Kbl 
-- - - 

Delong Mtn C1 
- - -- 

Delong Mtn C4 
- -- 

-1 63.836 

68.723 
- - -. 

68.617 
-. - .- -- 

-1 62.068 
-- - . 

-163.801 
- - . -- -. . 

68.622 
.- 

Kbl Delong Mtn C4 

Kmk 

Kbl 

Kbl 

Delong Mtn C3 

Misheguk Mtn C5 

Misheguk Mtn C5 

68.566 

68.639 

-1 63.432 

-161.772 

68.643 -1 61.775 
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149 

150 

151 

1 52 

153 

1 54 

155 

156 

157 

58 

59 

60 

161 1 

96Ha70 

96 TM 12A 

96 TM 16A 

96 TM 298 

96 TM 29D 

96 TM 30C 

96 TM 318 

96 TM 328 

96 TM 33B 

96 TM 43A 

96 TM 44A 

96 TM 45A 

96 TM 45B 

Palynology- Indeterminate No evidence of marine i Kbl 
-- - -- - - - . . . 

Palynology- Probable Cretaceous Undifferentiated Marine 

Palynology- Probable Aptian-Albian Marine 

Palynology- Indeterminate No evidence ol marine lligluruk Creek 

Palynology- Indeterminate No evidence of marine llgluruk Creek 
-- - - - -. - - - - - -. - - - 

Palynology- Indeterminate No evidence of marine 

Palynology- Indeterminate No evidence of marine lligluruk Creek 

Palynology- Indeterminate No evidence of marine lligluruk Creek 

Palynology- Indeterminate No evidence of marine Spike Creek Kbl 
.. . . -- - . 

Foraminifera- Indeterminate Indeterminate 
lpewik River KJk Delong Mtn C5 

Palynology- Possible Barremian-Aptian Marine 
. . - - . . -. - - - . - .- - - - - - - - -- --- . . - 

Foraminifera- Possible Hauterivian to Barremian Marine (Undiff.) 
lpewik River KJk 

Palyndogy- Cretaceous Undifferentiated Marine 

Middle to Outer Neritic 
Foraminifera- Possible Hauterivian to Barremian 

-(Middle to Outer She,,, lpewik River KJk 
Palyndogy- Hauterivian - Albian 

Marine 

Foraminifera- Possible Hauterivian to Barremian Marine (Undiff.) 
lpewik River Kbl 

Palynology- Probable Aptian-Albian I ~ a r i n e  -- - .... - .. - 

Palynology- Indeterminate No evidence of marine lligluruk Creek Kbl Misheguk Mtn C5 68.641 -161.44 

Palynology- Hauterivian 

Paiynology- Indeterminate 

Palynology- Indeterminate 

Palynology- Indeterminate 

Patynology- Probable Early Cretaceous Undifl. 

Palynology- Valanginian 

162 

1 63 

164 

165 

166 

1 67 

168 

96 TM 548 

96 TM 55B 

96 TM 56A 

96 TM 57A 

96 TM 58A 

96 TM 66C 

94 Mu 43-1 

Marine 
- 

No evidence of marine 
- 

No evidence of marine 

Marine? 

Marine 

Marine 

. .- . .- - - 

llgluruk Creek 
--- 

lliluruk Creek 

Kbl 

Kbl 

Misheguk Mtn C5 68.652 

lligluruk Creek 
.- 

llgluruk Creek 

Eagle Ck. nose 

Tingrnerkpuk River 
measured section 

-161.492 

Kbl 

Kbl 

Kmk 

Kbl 

-161.524 
. - - - - 

Misheguk Mtn C5 
- 

-- ~ 

Misheguk Mtn C5 68.66 

68.665 
. -. -. . . 

-161.512 

Misheguk Mtn C5 

Delong Mtn D l  

Delong Mtn C1 

-2. I - - 

68.667 -161.531 

68.77 

68.562 

-1 62.632 

-162.376 
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-162.376 
- -- -~ -- 

-162.376 
- - - -  .- 

68.562 

68.562 
- - - -- 

Kbl 
I 
l ~e long  Mtn C1 

- 

Tingmerkpuk River 
measured section 

1 7 1 

172 

173 

174 

175 

176 

177 

1 78 

179 

180 

181 

Marine 

Kbl 182 94 Mu 43-15 Palynology- Cretaceous Undifferentiated No evidence of marine measured section Delong Mtn C1 68.562 -1 62.376 

. -- - U a:,-$' 

94 Mu 43-4 

94 Mu 43-5 

94 Mu 43-6 

94 Mu 43-7 

94 Mu 43-8 

94 Mu 43-9 

94 Mu 43-10 

94 Mu 43-1 1 

94 Mu 43-12 

94 Mu 43-13 

94 Mu 43-14 

Palynology- Hauterivian 

Palynology- Hauterivian 

Palynology- Probable Hauterivian 

Palynology- Hauterivian 169 

Tingmerkpuk River Kbl Marine measured section iDeIongMtnC1 68.562 -162.376 

Tingmerkpuk River Kbl Marine measured section Delong Mtn C1 68.562 -162.376 

Tingmerkpuk River Kbl Marine measured section 
-- A - . . - - - 

94 Mu 43-2 

170 
Tingmerkpuk River 

94 Mu 43-3 Kbl 

----- 
Tingmerkpuk River Kbl Palynology- Early Cretaceous Undifferentiated i ~ a r i n e  measured section 

Tingmerkpuk River Kbl Palynology- Probable Hauterivian Marine 

measured section L-G 
.. 

Palynology- Indeterminate 

. -- . - 

Palynology- lndeterminate 

No evidence of marine 

- - . .. . -. . - - - .- . . .. - - . - 

Indeterminate Kbl measured section 

Palynology- Probable Hauterivian 

Palyndogy- Probable Hauterivian 

Palynology- Probable Hauterivian 

Palynology- Probable Hauterivian 

Tingrnerkpuk River 
Marine measured section Kbl 

Marine 

Marine 

Marine 

Palynology- Cretaceous Undifferentiated Marine? 
~ingmerkpuk River ! Kbl 

Tingrnerkpuk River 
measured section 

Tingmerkpuk River 
measured section 

Tingmerkpuk River 
measured section 

-- 

C measured section 

Kbl 

Kbl 
- 

Kbl 
- . 

Tingmerkpuk River 

Delong Mtn C1 
-- 

DelongMtnC1 
. - - -. - .- . 

68.562 
- - 

68.562 
-. . . . 

-162.376 
--- 

-162.376 
- - . - . - - - 

-1 62.376 
- .. . - -- 

-162.376 
-. - - - - 

Delong Mtn C1 
- -- - - . - 

Delong Mtn C1 
. -. - -. -- 

68.562 
.- - . 

68.562 
- - 



PALYNOLOGY 

Early Crctaccous 
Probable Aptinn - Albian 

Environmcn t. h l ~  ri np 

Palvnomorphs. Undifferentiated bisaccatcs ( A )  
Cicntricosisyori tcs spp. (R)  
Dcnsosyorites spp. (F) * 
L!~copoditlmsporitcs spp. (C) 
Osinrrt~daciiiites spp. (R)  
Cy~.loncphelirr~rr d is t inc tum (F) 
C;~lrdodiniutn deflandrei (F) 
Grriioriiniurn t r~bccu losu~ i r  ( R )  
Microdiniuin oynclrrn ( V )  
Oric~ntochitiizn operculnta (I?) 
Oli,yosphncriditl?n complcx (A) 
P~/nc0yeriditii14?n cretncet~rn (R) 

T.A.I .  
111) 96MU6 

PALYNOLOGY 

Early Crctaccous 
Probablc Aptian - Albian 

Environment. Mil rint. 

Palvnomorphs. Undifferentiated bisaccatcs (A)  
Densosporites spp. (R) * 
Endosporitcs sp. (V) * 
Osmundacidites spp. (R) 
Cyclonepheliuin d is t inc tum (R) 
Muderongia tetracnnthn (R) 
Odontochititzn operculntn (R) 
O l i ~ o s p h a e r i d i ~ ~ r n  complex (R)  
Oligosphneridium complex (thick-wall) (R)  * 
Palneopcridini~cm cretncellm (R)  
Spinifcri tes sp. (V) 

T.A.I. 

Remarks. Poor prcscrvation. 



FORAMINIFERA 

& Indctcrmina tc 

Environment. Indctcrmi~~atc 

Fauna. Barren of Foraminifera. 

Washed Litholoev. Dark gray slightly micaccous shale. 

PALYNOLOGY 

Early Crctaccous 
Undiffcrcntintcd 

Palvnomorphs. Uridiffcrcntiatcd bisaccatcs (F) 
Deltoidosporn sp. ( V )  
Densosporites spp. (R) * 
Cyclonqhelit4nz distinctu71t (R) 
?G(~rdodinium trnbecrilosurn (R) 
Oligosphmriint~rn cornplcs (R) 

T.A.I. 

Remarks. 

PALYNOLOGY 

Very poor prcsc?r17a tion. 

Early Cretaceous 
Undiffcrcntiatcd 

Environment. Marine 

Palvnomorphs. Undiffcrcntiatcd bisaccatcs (F) 
Dcnsosporites spp. (R) * 
?Gleicheniidites senoniczis (V) 
?Gardodiniunz trnbectllosurn (V) 

T.A.I. 



Remarks. Very poor prcserva tion. 

PALYNOLOGY 

Early Cretaceous 
Probable Aptian - Albiat~ 

Environmmt. Marine 

Palynomorphs. Undiffcrentiatcd bisaccntcs (A) 
Densosporites spp. (F) * 
Glcicheniidites scnonictis (R) 
Lycc~p'dirrmsyoritcs spp. (I?) 
Cyclorr~.phelillni distinctilm (R) 
Curdodiniurn rieflanduei (I?) 
Oligosphneridiunz c.ornplex (F) 
Oligosphncririitrm cnrizylex (thick-wall) ( V )  " 

T.A.I.  

FORAMINIFERA 

Indctcrminatc 

Environment. Indctcrminatc 

Fauna. Barren of Foraminifera. 

Washcd Lithologb Dark gray slightly micaccous shale. 

PALYNOLOGY 

Environment. Marine 

Early Cretaceous 
Possible Aptian - Albian 

Palvnomor~hs. Undiffcrcntiatcd bisaccatcs (A) 
Densosporites spp. (R) * 
Lycopodiurnsporites spp. (R) 
Cyclonephelit4m dis tinctrrnz (R)  
Micrhystridium spp. (R) 



T.A.I. 

Odon tochitinn operculata (\I) 

Oligosphneridi~r tn co~np lcx  (R)  
P~~lneoper id i~t i tun  i r c tnccun~  ( V )  

PALYNOLOGY 

& Indeterminate 

Environnicnt. No cvidcncc of marine. 

Palvnomor~~hs.  Undiffcrcntiatcd bisaccntcs (C) 
Dcnsosporites spp. (R)  * 
Glcicheniiditcs senoriictrs (Ti) 
Lycoyodiurnsporitcs spp. (R) 

T.A.I. 

PALYNOLOGY 

Environmcnt. N o  evidence of marine. 

Palvnomorphs. Undifferentiated bisaccntes (F) 
Cicatricosisporites sp. (V)  

T.A.I. 2.7 

Remarks. Poor prcscrva tion. 

FORAMINIFERA 

& I~idctcrmina tc 

Environment. l~ idctcrmi~~atc  



Fauna. Bcirrt.n ot F~r~i~nini fcra .  

Washed Litliolo~\. Dark gray niicaccous siltstonc. 

PALYNOLOGY 

Early Crctaccous 
Probable Aptinn - Albinn 

Environmcnt. hl'lrinc 

Palvnomorplis. U~idiifercntiatcd bisaccn tcs ( A )  
Dcnsosporitcs spp. (R) * 
Clcichcniiditcs scnoniczrs (R) 
T,ixodiaccac (R) 
C~/~~lor i t~phcl i i i r r  riisti?ict~rrtr (I?) 
Floren titiin cooksc~~iinc ( V )  * 
C,l~rdo,iitii~l tn iiefll~tidrci ( R )  
M~rdcrongia tetracantha (R) 
Oli~osyhacr id iurn  cotnplcx (R) 
Oligosphaeridium c n ~ n p l e x  (thick-wall) (R)  * 
Scn!us id in iu~n riotiltii (V)  

T.A.I. 

FORAMINIFERA 

Zone. 

Early Cretaceous 
Possible Valanginian 

Possi blc F-13 

Environment. hl,>rinc (Uncliff.) 

Fauna. B'lrrcn oi Foraminifera. 
Buchia molds? (C) 

Washed Lithology- Medium to dark gray shelly shale. 

PALYNOLOGY 

& I ndetcrminatc 

Environment. Indctcrminatc 



Palvnonioruhs. Bnrrcn of palynomorplis. 

T.A.I .  ? 

Remarks. Esscntinlly bnrrcn of organics. 

FORAMINIFERA 

Possible Early Crctaccous 
Possible Hautcrivian to Barremian 

Zone. Possible F-12 to F-13 

Fauna. Bnrrcn of Fornminifcra. 
Fish dcbris (R) 
Roundcd Crostcd quartz floaters (F) 

Washed Litholonv. Black shale. 

PALYNOLOGY 

Age. Crctaccous 
Undiffcrcntiated 

Environment. Marine 

Pa lvnomor~~hs .  Undiffcrcntiatcd bisnccatcs (R) 
Cicat ricnsisporites sp. (V) 
Densnsporites sp. (V) * 
Lycopodit~msporites spp. (I?) 
Cycloncphel i~~m distincturn (F) 
Odontochitinn opcrculata (V) 
Oligosphaeridium complex (R) 
Pterosperniopsis sp. (R) 

T.A.I. 

Remarks. The prcscncc of Oriontochitina operculata suggests a 
Crctaccous age n o  older than Hautcrivian. 



FORAMINIFERA 

& Indctcrminntc 

Environmcnt. Ii~dctcrnii~intc 

Fauna. Bnrrcn of Foraminifera. 

Washed Litholocv. Dark gray very finc grained sandstone or sandy shale. 

PALYNOLOGY 

Cretaceous 
Undi ffcrcntiatcd 

Environmcnt. Marinc 

Palvnomor~hs. Unditfcrcntiatcd bisnccntcs (R) 
Densosporitcs sp. (R) * 
Lycopodi~imsporitcs spp. (R) 
Cyclonephelium dis tincturn (R) 
Oligosyhflcridium complcx (R) 
Oli,qosphneririium complex ( t h i c k - ~ ~ ~ 1 1 )  (R)  * 
Pnlncnpcridiniurn crctaceurn (V)  

T.A. I .  

FORAMINIFERA 

Probable Late Jurassic 
Probable Oxfordian 

Zone. Probablc F-16 

Environment. Middlc t o  Outer Ncritic - Turbid 
(Middle to Outer Shelf) 

Fauna. Amrnobnc~ilitcs ~ laskens i s  (F) 
Am~nobaculites bnrrowensis (R) 
Arnnrodiscus aspertis (V) 
Glor~rospirclla ~ r c t i c n  (R)  
H~plophragmoides  spp. (C) 
Hnplophrn~moidcs ctlnlri (R)  



Pyritc sticks (F) 

Washcd Litholorv. Dark gray shalc. 

PALYNOLOGY 

Late Jurassic 
Ox fordian 

Environment. Marinp 

Palvnoniorphs. Undiffcrcntiatcd bisaccatcs (F) 
Densosporitcs sp. (F) * 
Lyco~odirrrnsporitcs spp. (R)  
T(~cniaespori!cs sp. (V)  * 
Triprrtitcs actustl,s ( i f )  * 
Conynl,/ncystn j~rrnssicrz (A) 
N(~rinoccrntopsis pcllrrcilirz (R) 
Pnreoriinirz osnzingtonensis (F )  
Sirmioiiit~iz~rn ~ r o s s i  (F) 

T.A.I. 

FORAMINIFERA 

Possiblc Early Crctaccous 
Possiblc Hautcrivian to Barrcmian 

Possiblc F-12 to F-13 

Environment. Inclctcrminatc 

Fauna. B'lrrcn of Foraminifera. 
Paper shalc (C) 
Rounded frosted cluartz floaters (C) 

Washcd Litliolo~v, Dark gray to black paper shalc. 

PALYNOLOGY 

Early Crctaccous 
Probable Aptian - Albian 

Environment. Marinc 



Palvnomorphs. Lncliit'crcntiatcd bisaccntcs (R) 
( ;~~r i io l f i n i~{ rn  ricflnnrfrci (\I) 

Cl~ln~itochit inn operclllnfn ( R )  
Oli~c~syhner. idi~rnz complex (R) 
P/c~rosycrm~psis  sp. (R) 

T.A.I. 

Remarks. 

PALYNOLOGY 

Abundant amorphous organics. 

E'lrlv Cretaceous 
13rot;ablc Aptinn - Albian 

Environment. I 1  ,i rltics 

Palvnomorr3hs. Und~tfcrcntiatcd bisaccntcs (A) 
Cicatricosis~oritcs spp. (R) 
D~*ltoldosporn spp. (R)  
Dcr~sosporitcs spp. (R) * 
(;lcichcniiditcs senonic14s (R) 
Krncusclisyorites sp. (V) * 
Lycopodiurnsyoritc..~ spp. (R) 
C ~ / i l o n q h c l i u ~ ~ ~  distinctrrtqr ( R )  
Cardodilrircnr (icflandrei ( V )  
Oli~qosphneriiiium complcs  (F) 
(?[i,qosyhncridilrni complcv (thick-wall) (V)  * 

T.A.I. 

PALYNOLOGY 

Early Cretaceous 
Probablc Aptian - Albian 

Environnicn t. hl'i ri nc 

Palvnomorvhs. Undiffcrcntiatcd bisaccatcs (A) 
Cici~fricosisyori tes spp. ( R )  
Cornrr tisporites seebergensis (R) * 
Dctzsosporitcs spp. (F) * 



T.A.I. 

PALYNOLOGY 

Clcichcniiriifcs senoniclrs (R) 
C!~c loncphc l i~r~n  distinctrr,lr (R) 
Mlrric~ongin tctvncnn thn ( V ) 
Ortontochitinn oycrcirlnfa (R) 
Oligosphucridilrrrr complex (R) 
Oli,~osyhncvidiutn c-c~mplcu (thick-~vnll) (V) " 

Early Crctaccous 
Probablc Aptian - Alhian 

Pa lvnomorphs. Undiftcrcn tlatcd bisacc'l tcs ( A )  
Dcnsosporitcs spp. (F) * 
Cleichcniiiiitcs sctzonicus (R) 
Krrreusclisporitcs sp. (V) * 
L!/copodiulnsyorites spp. (R) 
Osmrrndncidites spp. (R) 
Cyclorrcyhelium distiizctlrm (R) 
Mudcrongin tc'trncnntha ( V )  
Oli,qosphneridium co~np lcx  (R) 

T.A.I. 

PALYNOLOGY 

Probablc Early Cretaceous 
Uiidi ffcrcn tiatcd 

Environmcn t. M a  rinc 

Palvnomorphs. Undiffcrcntia tcd bisacca tcs (F) 
Dcnsosporitcs sp. (R) " 
Cleichcniiditcs senoniclts (V) 
Lycopodiumsporitcs spp. (R)  
Zcbraspovitcs sp. (V) * 
Microdiniilrn apncutn (R) 

T.A.I. 

Remarks. Very poor preservation. 



PALYNOLOGY 

Environment. No cvidcncc oi marine. 

Palvnomorphs. Undiffcrcntiatcd bisaccntcs (C) 
Densosporites spp. ( R )  * 
GIeichcniiditcs scnonicirs ( V )  

T.A.I. 

PALYNOLOGY 

Early Crctaccous 
Probable Aptian - Albian 

Environment. Marinc~ 

Palynomorphs. Undiffcrentiatcd bisaccntcs (A)  
Cicntricosisporites spp. ( R )  
Densosporitcs spp. ( F )  * 
Lycopodiuinsporitcs spp. (R)  
Os~n~rndac id i t c s  spp. ( R )  
Trilobosporites sp. ( V )  
Cyclonephelitrm distinctrrrn ( R )  
ddon tochitinn operculatn ( R )  
Oligosphneridiwm complcx (F)  
Oligosphaeridiitm complex (thick-wall) (R) * 
Pnlneoperidinirrrn c r c t n c e ~ ~ m  (R)  

T.A.I. 

PALYNOLOGY 

Early Crctaccous 
Probable Aptian - Albian 

Envirnnmet~ t. Marine 



Palvnoniorphs. Undiffcrcntiatcd bisaccatcs (A) 
Pcnsc~syorites spp. (F) * 
Clcichc~iiiriites senc~nicus (R)  
Lycopoditrmsyorites spp.  ( R )  
Osmundncidites spp. (R) 
Taeniaesporitcs sp. (V) * 
Clcistosphaeridi t~rn sp. (R) 
Itnbatodinitl~n jnegeri (R) 
Otiontochitina operculata (R) 
Oligosphneriliizim complex (F) 
Sverdrupiellu usi tntn ( V )  ' 

T.A.I. 

FORAMINTFERA 

& Indeterminate 

Environment. Indctcrminatc 

Fauna. Barren ot  Foraminifera. 
Paper shalc (F) 

Washed Litholoc.\~. Dark gray slightly paper slialc. 

PALYNOLOGY 

Early - Middlc Jurassic 
Undiffcrcntiatcd 

Environmcnt. M arinc 

Palynomorphs. Undifferentiated bisaccatcs (A) 
Densosporites spp. (R)  * 
Nnnnocern toysis  grncilis (F) 
Tasmanaccae (F) 

T.A.I. 

Remarks. Abundant amorphous organics. 



FORAMINIFERA 

& I ndctcrminntc 

Environmcnt. I nclctcrni~nntc 

Fauna. B,irrclli ot Foraminifera. 

Washcd Litholos!.. Dark gray slightly micacco~~s shale. 

PALYNOLOGY 

Early Crctaccous 
Possible Aptian - Albian 

Environment. Aln rille 

Palvnoriinrphs. L!nd~ Ffcrcntiatcd bisaccatcs (C) 
Ci~~utr icos ispnr i tes  sp. ( V )  
Dctisosyorites spp. (R)  * 
G~lrrlnriinium trnbeculnsun~ (V)  
Oli~qosphncridium complex (thick-wall) (V)  * 
Parcodinin cf. P.  alnskensis (V) * 

T.A.I. 

FORAMINIFERA 

& Indctcrminatc 

Environment. I~~~ietcrminatc  

Fauna. B'irrcn of Foraminifera. 

Washed Litholoqy: Dark gray slightly micaccous shalc. 

PALYNOLOGY 

Crctaccous 
Undi ffcrcn tiatcd 

Environnicn t.  Marginal Marine 



Palvnornorphs. Undiffcrcntiatcd b i~~ icca t c s  (C) 
Pcnsosporifcs spp. ( R )  " 
L ~ ~ c c ~ p o ~ i i ~ ~ n ~ s p o ~ ' i f c s  sp. ( V )  
Oli~o.sph(ltriliium c-omplcx ( R )  

T.A.I.  2.7 

Remarks. Poor prescrva tion. 

FORAMINIFERA 

& I~idctcrmina tc 

Environn~cnt. Indctc?rniinatc 

Fauna. Barren of Fori~minifcra. 

Washccl L i t l io lo~v .  Dark gray slightly n~icnccous shale. 

PALYNOLOGY 

Cretoccous 
U~~di f fe rcn t ia  tcd 

Environniait. Marginal Marine 

Pa lvnomor~~hs .  Undiffcrcn tiatcd bisaccLi tcs ( R )  
Densosporifcs spp. (R)  * 
Cyclon~.phelium distincturn (R)  
Oli ,~osphaer id i~~m complex (thick-\vilall) (R) 

T.A.I.  

FORAMINIFERA 

& lndctcrn~inatc  

Environniclit. Indctcrmina tc 

Fauna. Barren of Foraminifera. 



Washed Li t h o l o ~ ~ v .  Dark gray slightly micaccous shnlc. 

PALYNOLOGY 

Early Cretaceous 
Undi Ffcreri tia tcd 

Enviro~~nicnt. Marginal F\ll'~rine 

Palvnomorr~hs. Undiffcrentiatcd bisaccntcs (C) 
Doisosyorites spp. ( R )  * 
Trilobosporitcs sp. ( V )  
Cyclotiephelium distinctunz (R)  

T.A.I. 

PALYNOLOGY 

Early Crctaccous 
Possible Barremian - Aptian 

Environment. Marille 

Palvnoninrr~hs. Undiffcrcntiatcd bisaccatcs (C) 
Gardodillizrnl deflnndrea (V) 
Microrli?iiiim opncldrrr (V) 
Odontnchitint~ opcrclllata (F) 
Oli~qosphnerirlitrm complex (A) 

T.A.I. 

Remarks. 

PALYNOLOGY 

Environment. Marine 

h l a i ~ ~ l y  amorphous organics. 

Early Crctaccous 
Probablc Aptian - Albian 

Palynomor~hs.  Undiffcrcntintcd bisnccntcs (A) 



T.A.I. 

PALYNOLOGY 

Corn~i t i spc~r i tw secbcrgctlsis ( V )  * 
Dcltoidosyora spp. (R)  
Dcnsosporites spp. (F) * 
L y c c ~ p ~ u f i ~ ~ m s p o r i t c s  spp. ( R )  
Gnrdodinitim trtlhec.rrlosum (\I) * 
Mirdcrongia sp. 5 (R)  
Oriontochitinn opcrcirlatu (R) 
Oligosphneriditrrn ~ .omplex  (F) 

Cretaceous 
Uncliffcrcntiatcd 

Environinent. hlar inc 

Palvnomorphs. Undifferentiated bisaccatcs ( R )  
Densosporites spp. (V)  * 
Gleiclleniidites senonicus (R) 
Odontochit inn operclilata ( V )  

T.A.I. 2.5+ 

Probable Early Cretaceous 
U~~diffcrcutia tcd 

Palvnomorphs. Undifferentiatcd bisaccates (R) 
Densosporites sp. (V) * 
Gleichcniiditcs scnoniclrs ( R )  
Heretzdeenin alasknensis (V)  * 
O/igosphneridiurn cornplcx ( V )  

T.A.I. 

Remarks. Poor prcscrvation. The yalynomorph assemblage is very 
syarsc. The incomplctc assemblage suggests that the 
Hnu tcrivian age marker Herendeenia alaskensis  is a 
rcworkcd spccimc~~. 



PALYNOLOGY 

ELlrly Crctaccous 
I'robablc Aptian - Albian 

Environment. h l n r ~ n c  

Palvnomorphs. Undiffcrentia tcd bisaccatcs (A)  
Dclti)iifosyorn spp.  (R) 
Dcnros~7orites spp. (F) * 
C~/cloncpheliurn distincturn (V) 
0-~ionfochitinn nycrclilntn (R)  
Oli~osphncridillrn colnylcx ( R )  
l',~l(~copcriifiniIlm zrctnccrrltl (R)  

T.A.I. 

PALYNOLOGY 

Early Crctnccous 
prot?ablc Aptinn - Albian 

Palvnomorphs. Und~ficrcntiatcd bisaccatcs (A)  
Dcltc~idospora spp.  (R) 
Dcnsosporitcs spp. (R) * 
Lycopodi~~rnsporites spp.  (R)  
Zcbrnsporitcs sp. (\I) * 
C(1rtiodinium iieflantirei ( V )  
OAotitochitina operculata (R) 
Oligosyhneridiurn complex (F) 
Oligosphacridiilm complex (thick-wall) ( V )  * 
Pnlncoperidini~irn cretaceum (R) 

T.A.I. 

142) 96HA 50 

PALYNOLOGY 

& Early Crctaccous 
Probable Aptian - Albian 



Environment. r\,larinc. 

Palvnomorplis. Undifferentiated bisaccatcs (A )  
Dcnsosporites spp. (R) * 
L!/copodilcrnsporitcs sp. (V) 
Osl?rrrndaciditcs spp. (F) 
Cyclonephelium distincturn ( V )  
Cardoiiiniunz dcflandrei (V)  
Mlrderonxia tctracantha ( V )  
Mirderongia sp. 5 (V)  
Oiigosphaeridiirm complox ( V )  
Pnlaeopcridiniirm cretnceurn (R)  

T.A.I. 

PALYNOLOGY 

Environment. No cvidencc of marine. 

Palvnomoryhs. Undiffcrcntiatcd bisaccatcs (V)  
Densosporites sp. (V) * 

T.A.I. 

PALYNOLOGY 

& Indeterminate 

Environment. No cvidcncc of marine. 

Palvnomorphs. Undiffercntintcd bisaccatcs (\I) 

Densosporites syp. (R) * 

145) 96HA 58 

PALYNOLOGY 

& Indctcrminatc 



Environment. N o  c\ridcncc of marinc. 

Palvnomorphs. Dcnsospc~ritcs sp. ( \I)  * 
Clcictr~.niiditcs scnoiiicus ( V )  

T.A.I.  2.7 

PALYNOLOGY 

A&(& Indeterminate 

Environment. N o  cilidcncc of ~narinc.  

Palvnomorvhs. U~ldiffcrcntiated bisaccatcs (R) 
Cicntricosisyoritcs sp. ( V )  
Cleichcniidites senonictis ( V )  

T.A.I.  2.7 

PALYNOLOGY 

& lndctcrminatc 

Environmmt. N o  cvidcncc of marinc. 

Palvnomorphs. [ ~ i d c  tern~ina tc sport(?) fragmcn ts ( R )  

T.A.I .  2.5 - 2.7 

PALYNOLOGY 

Environment. No cvidcncc of marine. 

Palvnomorphs. Dozsosporitcs spp. ( R )  * 
Clcichet~iidites scnonicus ( R )  



T.A.I. 

PALYNOLOGY 

& Indetcrniinatc 

Environmcnt. N o  cvidcncc of niarinc. 

Palvnomoruhs. Indctcrminatc sporc fragments (F) 
?Dcnsnsporites spp. (R) * 
?Glcicheniidites scnonicrrs ( R )  

T.A.I.  2.3 - 2.5 

Remarks. Poor prcscrvation. 

PALYNOLOGY 

Probable Crctaccous 
Undiffcrentia tcd 

Environmcnt. Marine 

Palvnomoryhs. Ui~diffcrcntia tcd bisaccn tcs ( A )  
Dcnsosporitcs spp. (F) * 
Micrhystridiurn sy. (V)  
Oligosphneridilrnr complex ( R )  
Tasnianaccac (V) 

T.A.I. 

PALYNOLOGY 

Probablc Early Crctaceous 
Probablc Aptian - Albian 

Environn~cn t. Marine 



Palvnoninrr~hs Und~ticrcnt~ntcd bisaccatcs ( A )  
Osrir 1 1  ~ziinciditcs spp. (R) 
i;ochteodinin -c)illosn ( V )  * 
O l i ~ o s / ~ h n c r i d i ~ r n ~  iomydcx  ( R )  
O l i ~ o s y h a c r i d i ~ r l ~ ~  c-o~ny1e.x (thick-wall) (R) * 

T.A.I. 

Remarks. The single specinicn of G o c h t e o d i n i a  u i l l o s a ,  a 
\!,~langinian age dinncyst, is prcsumcd to be reworked. 

PALYNOLOGY 

Environnicnt. Yo c\,~~icncc' ot  m,irinc. 

Palvnoniorphs. Uncliffcrcntin tcd bisacca tcs (F) 
Do~sospor i tcs  spp. (R) * 

T.A.I. 

PALYNOLOGY 

& Indctcrminntc 

Environmcn t. No c\,idcncc of marine. 

Palvnoiiiorvhs. Undiffcrctitiatcd bisaccatcs (F) 
Dcrrsosyori tes spp. (R) * 

T.A.I. 3.5+ 

PALYNOLOGY 

AJT&. Indctcrminatc 

Environmcn t .  N o  c\lidcncc of marine. 



Palvnomorphs. Undiffcrcntiotcd bisaccntcs (R)  
@o~sospnr . i t cs  spy. (R) * 

T.A.I .  

PALYNOLOGY 

& Indctcrniinatc 

Environment. No c\.idcnce of marine. 

Palvnon1or~71is. Indctcrminntc spores and spore fragments (R)  

T.A.I.  2.5 - 2.7 

PALYNOLOGY 

Environment. N o  c\.idcncc of marine. 

Palvnomorphs. Undiffcrcntiatcd hisaccatcs ( R )  
Dc?isosporitcs spp. (I?) * 
Osrn~rndaciditcs spp. (R)  

T.A.I.  2.5+ 

PALYNOLOGY 

& Indetcrminatc 

Environment. No cvidcncc of marine. 

Palvno~i>ort>hs. Undifferentiated bisaccntcs (R)  

T.A.I .  2.7 



FORAMINIFERA 

& lndctcrminate 

Fauna. Barren of Foraminifera. 
Paper shalc (R) 

Washcd Litholoev. Black slightly paper shalc. 

PALYNOLOGY 

Early Crctaccous 
Possiblc Bnrrcmian - Aptian 

Environment. Mariiic 

Pa lvnon~or~hs .  Undiffercntiatcd bisnccatcs (F) 
Clcistosphneridiurn spp. (R) 
Cyclonephclium distinctum (A) 
Cnrdodini~rrn deflrzndrei (\I) 

Muderongin tefracnntha (\I) 

Odontochitina operclrlata (C) 
Oligosphneridium complex (F) 
Oligosphucridium complex (thick-wall) (R) 
Pnlacoperidiniuln cretnceunz (R) 
Pterospcrmopsis sp. (V) 
Tasmnnaccnc (R)  

T.A. I .  

Remarks. 

FORAMINIFERA 

& 

Abundant amorphous organics. 

Early Cretaceous 
Possible Hautcrivian to Barrcmian 

Possiblc F-12 to F-13 



Fauna. Bnttri/.ciphon ~qrrznulococlicl ( V )  
Coal (F) 

Washcd Litholoev. Dark gray very fine grained mica coaly sandstone or sandy 
shalc. 

PALYNOLOGY 

Crctaccous 
Undi ffcrcn tia tcd 

Environment. hln rinc 

Palvnomor~hs. Undifferentiated bisaccatcs (A)  
Dcnsosporites spp. (V) * 
Cycloncpheliwm dis t inc tum ( V )  
Odontochitintr opercltlntcl (V) 
Ol i~osphner id i t im  complex (F) 
Pterospermopsis sp. (\I) 

T.A.I. 

Remarks. 

FORAMINIFERA 

Thc singlc spccimcn of Odontochitina operculata suggests 
an age of Hautcrivian or youngcr Crctaccous. 

Early Crctaccous 
Possible Hautcrivian to Barremian 

Zone. Possible F-12 to F-13 

Environment. Middlc to Ou tcr Ncritic 
(Middlc to Outcr Shclf) 

Fauna. Conorboidcs t~rniutcnsis (F) 
Guudryina tnilletlri (V)  
Haplophrtrgmoides coronis ( R )  

Washed Litholocv. Dark gray silty shalc. 



PALYNOLOGY 

E'lrly Crctaccous 
IHnuterivian - Albinn 

Environrncnt. hlnrino 

Palvnomor~hs.  Und~ ffcrcntia tcd bisaccates (C) 
Dcltoidosporn spp. (R)  
Dozsosporitcs spp. (F) * 
Cycloncphcl ium r i i s t i n c t t ~ m  (V) 
C;clrrlniliniunr dcf landrci  ( V )  
M~rticrongin tc tracantha (V)  
O l i ~ o s p h a e r i d i u m  c o m p l e x  (R)  
Oli~qc1sphacriiii~in1 c o m p l e x  (thick-wall) (V)  
P ~ ~ l n c o p c r i i i i n i ~ ~ m  crctacelrri~ (V) 
7Pnrcodinin osnz ing tone~is i s  ( V )  * 
Ptcrosycrlnopsis sp. (R)  
T,lsm,in,lccae (R)  

T.A.I .  

161) 96TM 45B 

FORAMINIFERA 

Early Crctaccous 
Possiblc Hautcrivian to Barremian 

Zone. Possiblc F-12 to F-13 

Environment. hlnrinc. (Undiff.) 

Fauna. A~trrrrcrl~ocrrlitcs crectus (F) 
Hnplophrn,qmoiiies c o r n ~ l i s  (R)  

Washed Lit11oli)gv. Dark gray slightly silty micaccous shale. 

PALYNOLOGY 

Environment. Marine 

Early Crctnccous 
Probat>le Aptinn - Albian 

Palvnomorr,hs. Undiffcrcntiatcd bisaccatcs (A)  
Densosporites spp. (F) * 
Lycopodiumsror i t es  spp. (R)  
\ / i treisyori tes  palliiiws (V)  



T.A.I. 

M~rllcronxin sp. 5 ( V )  
Mlldcroiz~in  tctrnrnrithiz (\I) 

Odon tochitina oycrculn tfx ( R )  
Oligosyhacridiurn complex (R)  
Ptllaeopcridinizrin crctaceurrr (V)  

PALYNOLOGY 

& Indctcrmina te 

Environment. N o  cvidcncc of marine. 

Palvnomorphs. Deltoiriosportl spp. ( R )  
Dcnsospnritcs spp. (R)  * 

T.A.I.  2.5t 

PALYNOLOGY 

Early Crctaccous 
Hau tcrivian 

Environment. Marine 

Palynomor~hs. Undiffcrcntiatcd bisaccates (A)  
Densosporites spp. (R) * 
Gardodinittm trabeculostirn (F) 
imhatodiniurn jnegeri (V)  
O d o n  tochitina opercula ta (F) 
Odontochit ina sp. 1 (R) 
Oligosphneridiitm complex (R)  
Tr~botubcrclln uncinaturn (V)  

T.A.I. 

164) 96TM 56A 

PALYNOLOGY 

& Indctcrminate 



Environment. No cvidcncc of marinc. 

Palvnnmorphs. Undi ffcrcntin tcd bisaccntcs (R) 
Indcterminntc sporc fragments (R) 

T.A.I. 2.7 

PALYNOLOGY 

& lndetcrminate 

Environment. No cvidcncc of marine. 

Palvnomorphs. Glcirhcniirlitcs senonic~is (V)  
Indctcrn~inntc spore fragments (R)  

T.A.I. 

PALYNOLOGY 

& Indctcrminntc 

Environment. Marine? 

Palvnomnrvhs. Indctcrminatc spore fragments (I?) 
Gleicheniidites senonicus (V)  
Oligosphaeridium complex (V)  

T.A.1. 2.5 - 2.8 

PALYNOLOGY 

&& Probable Early Cretaceous 
Undiffercntia ted 

Environment. Marinc 

Palvnomorphs. Undiffcrcntiatcd bisaccntcs (R)  



T.A.I.  

PALYNOLOGY 

Environment. Mnrinc 

Dcnsosporitcs spp. (R)  * 
Lycopodiurnsporitcs spp. (l?) 
Osrnundaciditcs spp. (R) 
Cyclnnepheliir~n distinctum (V)  
~ l i ~ o s ~ h a e r i d i t r r n  complcx ( V )  

Early Crctaccous 
Valanginian 

Palvnon~orphs. Undifferentiated bisaccatcs (F) 
CIeicheniiditcs senonic~is (R) 
Lycopodiumsporites spp. (R) 
Gonynul~cysta  sp. G (F) 
Nelchinopsis kostromiensis (R) 
Oligosphaeridiurn complex (R)  

T.A.I.  

PALYNOLOGY 

Early Cretaceous 
Hau terivian 

Environment. Marine 

Palvnomor~hs. Undiffcrcntiatcd bisaccntcs (A) 
Cicn tricosisporites spp. (R) 
Gleicheniidites senonicus (R) 
Gardodinium trabeculosurn (F) 
Hercndeenia alnskensis (R)  

T.A.I. 



PALYNOLOGY 

& Indctcrminatc 

Environment. N o  c\ridcncc of marine. 

Palvnomorphs. U~~diffcrcntia tcd bisaccatcs (R) 

T.A.I. 2.5 

PALYNOLOGY 

Early Crctaccous 
Hau tcrivion 

Enviro~~mcnt. hlarinc 

Paivnomorphs. Cleicheniidites scnonicus (R) 
Clnthroctcnocystis elegans (R)  
C~/clonepheliurn disf incturn (R) 
~ n r d o d i n i u t n  trabeculosttnr (F) 
Herendccnia alaskensis (F) 
Oligosphncridinm comples  ( R )  
Tlrbn!uberelia apa tcla (V)  * 

T.A.I. 

PALYNOLO GY 

Environment. Marine 

Early Crctaccous 
~ a i t c r i v i a n  

Palvnomnrphs. Undiffcrcntiatcd bisaccatcs (A) 
Deltaidospora spp. (R) 
Densosporites spp. (R) * 
Gleicheniidites senoniciis (R)  
Garcfodiniiirn trabecf.tlosurn (F) 
Hercndcenin alaskensis (F) 



T.A.I .  

PALYNOLOGY 

Early Crctaccous 
Probable Hautcrivian 

Environmcn t. Marine 

Palvnomoryhs. Undiffcrcntiotcd bisaccotcs (F) 
Dcltoiiiosporn spy. (R)  
Gardodinillm trnhcct~losurn (V)  
Hcrenricenin nlnskcnsis ( V )  
Oli,yosphncridii~rn complcx (R) 

T.A.I .  

Remarks. 

PALYNOLOGY 

Poor preservation. 

Early Crctaccous 
Undifferentiated 

Environment. Marinc 

Palvnomoryhs. Undifferentiated bisaccntcs (R) 
Deltoidosporn sp. (V)  
Densosporites spp. (R) * 
Gleicheniidites senonicus (R)  
Cyclonepheliiun distinctilrn (V) 
Muderongia sp. (R) 
Oligosphneridiun~ complex ( V )  

T.A.I. 

175) 94MU 43-8 

PALYNOLOGY 

& Early Crctaccous 
Probable Hautcriviar~ 



Environment. Marine 

T.A.I. 

Remarks. 

Undiffcrcntiatcd bisaccatcs (R)  
Lycopodiumsyorites sp. (V)  
Gnrdodiniirnr trabectrloslr~n (F) 
?Herct~deenia  alasketzsis (R)  
Mtiderongia sp. ( V )  
Oligosphaeridiurrr complex ( R )  

Poor preservation. 

PALYNOLOGY 

@ Indctcrn~inatc 

Environment. Indctcrniinatc 

Palvnon~or~hs .  Indctcrniinatc spore fragments (C) 

T.A.I. 2.5 - 2.7 

Remarks. Poor prcscrvation. 

PALYNOLOGY 

Early Cretaceous 
Probable Hau terivian 

Environnicn t. Marinc 

Palvnomorr>hs. U~~diffcrcntia tcd bisaccntcs (R) 
Gleicheniidites senonicus ( R )  
Gnrdodinirim trnbeci~losum (R) 

T.A.I. 2.5 - 2.7 

Remarks. Poor prcscrva tion. 



PALYNOLOGY 

Aec. Early Crctaccous 
Probablc Hautcrivian 

Environmcnt. Marine 

Palvnomorphs. Undiffcrcntiated bisaccatcs (F) 
Densosporites spp. (R) * 
Gleicheniiditcs senonicus (V)  
Rognlskaisporites cicatricosus (V)  
Gnrdodinium trabeculosum (R)  
Oligosph~eridil lm complex (R) 

T.A.I. 

Remarks. 

PALYNOLO GY 

Poor prcservn tion. 

Early Crctaccous 
Probablc Hau tcrivian 

Environmcnt. Marine 

Palvnomorphs. Undi ffcrentia tcd bisacca tcs (F) 
Classopollis classoides (R) 
Densosporites spp. (R) * 
Cnrdodiniurn trabecirlosurn (R) 
Oligosphaeridiiirn complex ( R )  
O l i ~ o p e r i d i r n  complex (thick-wall) (V) 

T.A.I. 

Remarks. 

PALYNOLOGY 

& 

Poor preservation. 

Early Crctaccous 
Probable Hau tcrivian 



Environment. hlari~w 

Palvnomor~hs.  Undiffcrcntiatcd bisaccntes (A)  
Deltoidosporn spp. (R) 
Dcnsosporitcs spp. (R) * 
Clcichcniiditcs senoniclts (V) 
Cyclonephelitrrn distincturn (V) 
Cardodiniurn trnbeclrlosum (R) 

T.A.I. 

Remarks. 

PALYNOLOGY 

Poor prcscrvn tion. 

Crctaccou s 
Undiffcrcntiatcd 

Environment. Marinc? 

Palvnomort>hs. Gleichcniiditcs scnonicus (R)  
Cycloncphcliurn distinctrun (V) 

T.A.I. 7.5 - 2.7 

Remarks. Poor prcscrvation. 

PALYNOLOGY 

Crctaccous 
Undi ffcrcn tia ted 

Environment. No cvidencc of marine. 

Palvnomorvhs. Undiffcrcntiatcd bisaccatcs (R) 
Cl~ssopollis  clnssoides (V) 
Deltoidospora spp. (R) 
Densosporitcs spp. (R) * 
Glcichcniidites scnon ic l ,~  (V)  

T.A.I. 



Remarks. 

PALYNOLOGY 

Poor prcscrvatinn. 

Early Crctaccous 
Hau terivian 

Environment. Marinc 

Palvnonior~hs. Undi ffcrcn tiatcd bisaccatcs (C) 
Deltoiliosporn spp. tR) 
Gnrdodinillni trabcci~lnsum (R)  
Hercndccnin nlaskcnsis ( R )  
Oligosyhncririitim complcx (\I) 

T.A.I. 

Remarks. 

2.5 - 3.7 

Poor prcscrvation. 

REFERENCE 

Heroux, Y., Chagnou, A. and Bcrtra~ld, R., 1979. Compilation and correlation of major thermal 
maturation indicators: Bull. Am. Assoc. Pctr. Gcol., 63: pp. 2128-2144. 

Interpreted by: 

................................... 
Michael B. Mickey Hidcyo Haga 
Foraminifera Palynology 

MJCROPALEO CONSULTANTS, INC.MICROPALE0 CONSULTANTS, INC. 


