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SUMMARY

Palynological study of the ARCO North Aleutian Shelf
€C.0.3.T. No. 1 well samples indicates that the well pene-
trated 17,150 feet of sedimentary rocks of Eocene and

younger age,

The top 10,680 feet of the sedimentary sequence was
deposited under marginal marine to marine conditions,
while the section from 10,680 feet to 17,150 feet T.D.

was deposited under nonmarine conditions.

Based on the results of the palynoclogical evalua-

tion, the palynestratigraphy can be summarized as fol-

lows:
1380-2370'?2 Pliccene to Pleistocene
23707-3840" Late Miocene to Pliocene
3840-5010"'7 Oligocene to Middle Miccene
50107-9510" Dligocene
9510-9969.3'core Late Eocene to Early Oligocene
9969.3'-14100" Ecocene

14100~-17150'T.D. Eocene. Possibly Early Eocene




INTRODUCTION

Purpese and Scope

BioStratigraphics processed 500 samples from the
ARCO North Aleutian Shelf C.0.S.T. No. 1 well for paly-
nological age determinations. The sample total consisted
of material from ditch cuttings, sidewall cores, conven-

tional cores, and drilling mud.

) One hundred and seventy-five ditch cutting sam-
ples taken at 90-foot composite intervals from
1380' to 17,150"' T.D.

* One hundred and fifty-two sidewall core samples
taken from the 1450' to 13,340' interval.

» One hundred and forty-five conventional core
samples taken from the 3,392.8' to 16,716.2'
interval,

® Twenty-eight drilling mud samples taken at

500' intervals from 1,500' to 17,000°"'.

Based on the palynomorphs observed, an age and
environment of deposition are reported for the palyno-

stratigraphic subdivisions,

The depositional environments dirived from the paly-

nological preparations can only be categorized as non-




marine, marginal marine, or marine. These categories are
based essentially on the absence or presence of dino-

flagellate cysts and/or aiyéitarchs.

Procedures

The samples were prepared by standard palynclogic
techniques using hydrochlorie, hydrofluoric, and nitric
acid treatments, The resultant kerogen residues were
concentrated, and four permanent slide mounts were made

for each sample that had sufficient organic recoveries,

The palynomerph frequencies given in the results
represent the following quantities: V = very rare (1);

R = rare (2-5); F = frequent (6-15); C common (16-30);

and A = abundant (greater than 30).

Report Format

In the following results the age, environment of
deposition, and significant palynomorphs are given for

each palynostratigraphic subdivision.

Following the results are some general remarks in

the conclusions section;




Appendix A and B list the palyncmorphs recorded from

the conventional cores and mud samples respectively.

Palynomorph distribution charts for the diteh sam-

ples and sidewall core samples are included in the peocket

at the end of the report (Figures P-1 through P-6).

1380-2370'7?

Age.

Environment.

Palynomorphs.

RESULTS

Pliocene to Pleistocene
Marginal Marine -

The spore-pollen aszsemblage is char-
acterized by frequent occurrences of
undifferentiated bisaccates, Alni-
pellenites sp., Tsugaepollenites sp.,
Osmundacidites sp., Sphagnumsporites
sp., Laevigatosporites sp., and pol-
len grains of Betulaceae, Polypod-
iaceae and Taxodiaceae. Sporadic and
rare occurrences of Compositae and
Malvaceae pollen grains, Liquidambar-
pellenites sp., Tiliaepolilenites sp.,
Ulmipollenites sp., and Salix sp. are
also recorded in this interval.

The dinoflagellate cyst assemblage
conzists of only one indigenous spe-
clies, Tectatodinium pellitum,.
Another indigenous microplankton
found in this interval isgeTasman-
aceae, Rare recycled Jurassic and
Cretaceous dinoflagellate cyst spe-
cies occur throughout this interval,.




23707-3840"

Age.,

Environment.

Palynomorphs.

3840-5010'?

Age.

Environment,.

Palynomorphs,

Late Miocene to Pliocene
Marginal Marine

The spore-pollen assemblage from the
previcus interval continues into this
interval with the addition of the

following species: Pterocaryopollen-

ites sp., Caryapollenites simplex,

Juglanspollenites sp., Boisduvalia

clavatites, Jussiaea sp., Dierwvilla
echinata, Onagrsceae, and Ericaeae
polilen grains,

The microplankton sssemblage in this
interval includes ?Q0perculedinium sp.

2, Tasmanaceae, and Lejeunia cof. L. 2228 e ek

paratenella. A single specimen of the

dinoflagellate cyst species Lejeunia

fallax is noted in sample 3390-3480'

indicating that the section below
3390' may possibly be in the Middle
Miocene.

Oligocene to Middle Migcene
Marine

The spore-pollen assemblage remains
the same as in the previous interval.

The dinoflagellate cyst species
Lejeunia fallax occurs consistently

in this interval iIn all three differ-
ent types of =zamples {(ditch, SWC, and
cores). Lejeunia hyalina is found
only in the ditch samples from 3840°
to 4380'. Other microplankton noted
in this interval are Baltisphaeridium
sp. and Tasmanaceae,




50107-9510"

Age.

Environment.

Palynomorphs.

Remarks.

9510~9969.3'(core)

Age.

Environment.

Palynomorphs.

Y

R
i

Oligocene
Marine to Marginal Marine

The same spore-pecllen assemblage con-
tinues to occur in this interval with
the introduction of the following ad-
ditional taxa: Rugaepollis kachemak-
ensis, R. fragilis, Nyssapollenites
sp., Iricolpites sp., Quercus sp.,
Castanea sp.,, Tiliaepollenites ves-

sipites, Bombacaceae, Nymphaea cf. N.
spinosa, and Jlexpollenites sp.

The microplankton assemblage in this
interval includes Lejeunia fallax,
L. hyalina, ?Spiniferites septatus,
S. spp., Deflandrea cf. D. phosphor-
itica, Paralecaniella indentata,
Cordosphaeridium sp.

The 0ligocene age for this interval
is based on the co-occurrences of
Lejeunia hyalina, Deflandrea sp. ef.
D. phosphoritica and Paralecaniella
indentata. The influx of a more di-
verse dinoflagellate cyst assemblage
below 9510' marks the base of this
interval.

Late Eocene to Early Qligocene
Marine

The spore-pollen assemblage remains
the same.

The microplankton assemblage becomes
more diverse. The dinoflagellate
cyst species Phthanoperidinium
comatum, P, eof. P. alectrolophum,

foYEtFSChoEolpoma rigaudae and Spin-

idinium essoi all made their first

appearances in this interval. Other




9510-9969,.3'(core)

9969.3-14,100"

Age.

Environment.

Palynomorphs,.

{Continued)

microplankton found in this interval

are Paralecaniella indentata, Balti-

sphaeridium sp., Lejeunia fallax, and
Tasmanaceae,

Eocene

Marine from 9969.3' to 10,680
Nonmarine from 10,680' to 14,100

The spore-pollen assemblage is essen-
tially unchanged from the previous
interval.

All of the dinoflagellate cyst spe-

cies from the previous interval con-
tinue to ocecur in greater abundancy.

The top of this interval is defined

by the first occcurrence of the dino-
flageliate cyst species Deflandrea

ef. D, wetzelii in the core sample

at 9,969.3'. Twe common Ecgcene ding-
flagellate cyst species, Adnato~
sSphaeridium reticulense and Areo-
sphaeridium diktyoplokus, are record-

ed for the first time in the core

samples at 9,978.1' and 9,982,2', re-
spectively, Another Ecocene dinoflag-
elate cyst species, Deflandrea sag-
ittula, alse occurs for the first

time at 9,973' in the sidewall core
samples, Other dinoflagellate cyst .
species in this interval include - mf*ﬁ¢-
Cordosphaeridium fibrospinosum: C.
exilimurum, Achomosphaera alcicornu,
Deflandrea phosphoritica, Spinidinium
sp., Lejeunia hyalina, Phthanoperid-
inium sp. This microplankton assemb-
lage is found consistently down-hole
to 10,680"'.




9969.3-14,100' (Continued)

The depositional environment of the
section below 10,680' is nonmarine,
From 10,680' to 11,059' the paly-
nological assemblage consists mainly
of long ranging tertiary spores and
pollen grains,

A fungal palyromorph, Pesavis taglu-
ensis, which is restricted to the Eo-
cene in the British Columbia area,
occurs for the first time in the
sidewall core sample at 11,059°'.

This Eocene species is found consis-
tently downhole to T.D, Other sig-
nificant fungal palyncmorphs found in
this assemblage include Dicellaespor-
ites sp., Multicellaesporites sp. B,
Ctenosporites woifei, Punctodiporites
A, Psiladiporites sp., Fusiformispor-
ites A, and Striadiporites =p.

Very rare, recycled Early and Late
Cretaceous palynomorphs are found
sporadically throughout this inter-
val.

14,100-17,150"' (T.D.)

Age. Eocene. Possibly Early Eocene
Environment. Nonmarine

Palynomorphs. The fungal palynomorph assemblage
from the previous interval is found
throughout this interval. A single
occurrence, at 14,100', of a pollen

grain Pistillipollenites mcgregorii,a: ey
which is restricted to the Early R AT

=~ -
- =

aie? Eocene in the British Columbia area,-
indicates that this interval is pos-
sibly Early Eocene in age. Tiliae-
pollenites sp. and Bombacaceae pollen
grains occur in greater abundancy
from 15,347.7' to T.D.

;-'f;H:JT_',

Very rare, recycled Late and Early
Cretacecus palynomorphs are also
recorded in this interval.

i, .




CONCLUSIONS

Samples between 1380 feet and the total depth of

17,150 feet in the ARCO North Aleutian Shelf C.0.5.T. No.

1l well were examined for palynologic age determinations.

The well penetrated 10,680 feet of marginal marine
to marine, Eocene and younger sedimentary strata. The
sedimentary rock sequence from 10,680 feet to 17,150 feet

T.b. is nonmarine and Eocene in age.

-10-
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APPENDIX &

CONRVENTIONAL CORE SAMPLE ANALYSES

The palyncmorph taxa recorded in each core sample

are listed below. The age for each sample is not given

in the appendix list, but the core sample data have been

incorporated with the ditch and sidewall core data to de-

rive the overall palynostratigraphic age subdivisions.

3392.8'"

4195.9"

.

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)

Alnipollenites sp. (F)
Betulaceae (F)

Tricolpites sp. (R)

Undifferentiated bisaccates (C)
Podocarpidites sp. (R)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (F)
Cicatricosisporites sp. (V)
Lejeunia fallax (V)
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4198.2°

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Polypodiaceae (R)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (F)
Juglanspollenites sp. (R)
Tricolpites sp. (R)

4199.3"

Undifferentiated bisaccates (C)
Podocarpidites sp., (R)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (F)

Ericaceae (R)

Lejeunia fallax (R)

4199.4"

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (F)
Pterocaryapollenites sp. (R)
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5228.9"

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Osmundacidites sp. {(R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)

Tiliaepollenites sp. (V)

5229. 4!

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)
Alnipollenites sp. (R)
Betulaceae (R)
Muticellaesporites sp, (V)
Lejeunia hyalina (V)
Pediastrum (V)

5230.3"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alpnipollenites sp. (R)
Betulaceae (R)
Caryapocllenites sp. (R)
Castanea sp. (R)
Cicatricosisporites sp. (V)
Multicellaesporites sp. (V)
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2231.5°

2235.2"

2235.7"

5238.3"

Undifferentiated bisac¢cates (F)
Tsugaepollenits sp. (R)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (F)
Faguspollenites sp. (R)
Lejeunia hyalina (R)
?Paralecaniella indentata (R)

Undifferentiated bisaccates (F)
Laevigatosporites sp. {(R)
Osmundacidites sp. (R)
Caryapollenites sp. (V)

Quercus sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Taxcdiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
laevigatosporites sp. {(R)
Osmundacities sp. (R)
Taxodiaceae (R)

Alnipellenites sp. (R)
Betulaceae (R)
Cicatricosisporites sp. (V)
?Paralecaniella indentata (V)

-w]5-
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5242.1"

5245.1"

5971.5"

5972.6"

Barren of palynomorphs,.

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
taxodiaceae (F)

Betulaceae (F)
Juglanspollenites sp. (F)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)

Taxodiaceae (F)-

Alnipollenites sp. (R)
Betulaceae (R)

Lejeunia fallax (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Taxodiaceae (F)

Alnipollenites sp. (R)

Lejeunia fallax (R)
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5974.3"

5976.8"

5979.9"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. {(F)
Laevigatosporites (F)
Osmundacidites (F)
Polypodiaceae (R)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (R)

Lejeunia fallax (F)
Paralecaniella indentata (V)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. {(F)
Taxodiaceae {(F)

Alnipollenites sp. (F)
Betulaceae (F)

Tiliaepollenites crassipites (V)
Lejeunia hyalina (R)

L. fallax (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidosporz sp. (F)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Sphagnumsporites sp. (R)
Taxcodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)

Lejeunia hyalina (R)

L. fallax (R)
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5982.4°

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (F)
Osmundacidites sp. (F)
Sphagnumsporites sp. (R)
Taxodiaceae (F)

Alnipollenites sp. (R)
Caryapollenites sp. (R)
Lejeunia fallax (R)
?8piniferites septatus (R)

5985.6'

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (F)
Polypodiaceae (R}

Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Faguspollenites sp., (V)
Lejeunia fallax (R}

5987.7"

Undifferentiated bisaccates ({F)
Tsugaepollenites sp., (F)
Laevigatosporites sp. (F)
Osmundacities sp. (R)
Alnipollenites sp. (R)
Betulaceae (R)

Lejeunia fallax (F)

5991.6"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Polypodiaceae (V)

Taxodiaceae (F)

Alnipollenites sp. {(R)
Betulaceae (R)

Lejeunia fallax (R)
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2965.5"

6666.4."

6667.1'"

8ou47.1"

Undifferentiated bisaccates (F)
Tsugaepollenites sp, (F)
Deltoidospora sp. (F)
Lycopodiumsporites sp. (V)
Osmundacidites sp. (R)
Taxodiaceae (F)

Alnipollenites sp. (F)
Betulaceae (F)

Lejeunia fallax (R)

Undifferentiated bisaccates (F)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Osmundacidites sp., {(R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. {(R)
Osmundacidites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Polypodiaceae (R)
Sphagnumsporites sp. (R)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Involutisporites sp. (V)
Spiniferites spp. (V)
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8056.3'

8060.4"

8063.4"

8065.8"

N

Undifferentiated bisaccates (F)
Tsugaepollenites sp, (F)
Deltoidospora sp. (R)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)

Ulmipollenites sp. (R}

Undifferentiated bisacéates {(F)
Tsugaepollenites sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)

Taxodiaceae (R)

Alnipollenites sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenies sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp, (R)
Alnipollenites sp. (R)
Caryapollenites sp. (R)
?Areosphaeridium diktyoplokus (V)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Laevigatosporites sp. (R)
Polypodiaceae (R)

Taxodiaceae (R)
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8066.8"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)

8069.9°
Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (C)
Osmundacidites sp. (R)
Polypodiaceae (R)
Gonyaulacysta sp. (recycled) (V)
Tasmanacease (V)

8073.9°

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp., (F)
Pelypodiaceae (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (R)
Appendicisporites sp. (V)
fe sl -—Pistillipollenites mecgregorii (V)
: Paralecaniella indentata {R)
Schizosporis ef. S, reticulatus (F)

8077.7"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (R)
Lycopodiumsporites sp. (R)
Polypodiaceae (R)

Taxodiaceae (F)

Alnipollenites (R)
Paralecaniella indentata (V)
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8079.1"

gogo.7"

8083.8"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)
Sphagnumsporites sp. (F)
Taxodiaceae (R)

Alnipollenites sp. (F)
Betulaceae {(R)

Paralecaniella indentata (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (R)
Laevigatosporites sp, (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)

Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Caryapollenites sp. (R)
Tiliaepollenites crassipites (V)
Salix sp. (V)
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8084.5"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (C)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Polypodiaceae (R)

Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)
Involutisporonites sp, (V)
Ulmipoilenites sp. (R)
Schizosporis of. S. reticulatus (R}

Undifferentiated bisaccates (C)
Tsugaepollenits sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (R)
Alnipollenites sp. (R)

8091.8"

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Polypodiaceae (R)
Sphagnumsporites sp. (F)
Alnipollenites sp. (R)
Tasmanaceae (V)
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8092,.5"

8632.4°

8636.2"

8637.8"'

Bo6U41.7"

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (R)
Deltoidospora sp. (F)
Laevigatesporites sp. (F)
Osmundacidites (R)
Polypodiaceae (R)

Taxodiaceae {(F)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidespora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Taxodiaceae (R)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)

Undifferentiated bisaccates (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Taxodiaceae (R)
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g86u4s5.3"

8646.7"

8649.5"

8653.4°

8654.1"

Undifferentiated bisaccates {R)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)

Deltoidospora sp. (R)
Osmundacidites sp. {(R)
Taxodiaceae (R)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Osmundacidites sp. (F)
Taxodiaceae (R)

Undifferentiated bisacecates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Cicatricosisporites sp. (V)
Sernapollenites sp. (V)

-25-




8655.8"

9255 .4

§257.6°

9262.0"

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (F)

Undifferentiated bisaccates {C)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Taxodiacese (F)

Alnipollenites sp. (R)

Undifferentiated bisaccates (R)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)
Multicellaesporites sp. (R)
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9264.1°

9945.6"

9948.8"

9949.5"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Sphagnumsporites sp. (F)
Betulaceae (R)

Multicellaesporites sp. (R)

Undifferentiated bisaccates (F)
Tsugaepeollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Taxodiaceae (F)

Betulaceae (F)

Tiliaepollenites sp. (V)

Undifferentiated bisaccates (F)

Tsugaepollenites sp. (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (R)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)

Lejeunia fallax (R)

Undifferentiated bisaccates (F)

Tsugaepollenites sp. (F)
Deltoidospora sp. {(F)

Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Sphagnumsporites sp. (F)
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9952.0'

9354.3"

9956.6"

9962.3"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Taxodiaceae sp. (F)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)

Alnipollenites sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp, (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp, (F)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Paralecaniella indentata {(R)

Undifferentiated bisaccates (C)
Tsugaepollenites sp, (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. {(R)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (F)
Juglanspollenites sp. (R)
Multicellaesporites sp. (R)
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9963.8"

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidespora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Polypodiaceae (R)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)

9965.8"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. {(R)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)
Betulaceae (R)
Multicellaesporites sp. (R)
Lejeunia fallax (V)
Tasmanaceae (V)

9969.3"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lyocpodiumsporites sp. (R)
Osmundacidites sp. {(R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Deflandrea cf. D. wetzelii (V)
D. sp. (&)

Baltisphaeridium sp. (V)
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9971.5°"

9g974.4¢

9976.8"

Undifferentiated bisaccates (F)
Deltoidespora sp. (F)
Laevigatosporites (F)
Lycopodiumsporites sp. (R)
Ozmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)

Alnipollenites (R)

Undifferentiated bisaccates (C)
Tsugaepollenites sp. {(F)
Deltoidospora sp. (F) .
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R}
Osmundacidites sp., (F)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates {(C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Polypodiaceae (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Caryapollenites sp. (R)
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9976.9"

9978.1"

9981.3"

Undifferentiated bisaccates (C)
Tsugaepollenites =p. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp, (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Faguspollenites sp. (R)
Tiliaepollenites sp. (V)
Baltisphaeridium sp. (V)
Phthanoperidinium comatum (V)

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp., (F)
Osmundacidites sp. (F)
Taxodiaceae (F)

Alnipollenites sp. {(R)
Betulaceae (R)
Pterocaryapollenites sp. (R)
Microthyriacites sp. (V)
Adnatosphaeridium reticulense (V)

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp., (F)
Osmundacidites sp. (R)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R).
Caprifoliipites sp. (R)
Juglanspollenites sp. (R)
Caryapollenites sp. (R)
Pterocaryapollenites sp. (R)
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9981.3"

g9982.2"

9983.6'

(Continued)

Azolla sp. (V)

Ilexpollenites sp. (V)
Tiljaepollenites sp., (V)
Tricelpites sp. (V)
Alternoseptites sp. (V)
?Lejeunia fallax (V)

?L. sp. PC (V)
Phthanoperidinium comatum (R)
Spinidinium sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (F)
Polypodiaceae (R)
Sphagnumsporites sp. (F)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (R)
Tricolporopollenites sp. (V)
Multicellaesporites sp. (V)
Arecosphaeridium diktyoplokus (V)
Phthanoperidinium amoenum (F)
P, comatum (A)

P. sp. (R)

Lejeunia fallax (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Osmundacidites sp, (F)
Polypodiaceae (R)

Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (R)
Microthyriacites sp. (V)
Leptodinium sp. (V)
Phthanoperidinium comatum (F)
Spinidinium sp. (V)

Lejeunia fallax (R)
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10326.0"

10327.4"

10328.9"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (R)
Areosphaeridium diktyoplokus (V)
Deflandrea sagittula (C)
Paralecaniella indentata (F)

Undifferentiated bisaccates (R)
Laevigatosporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Caryaspollenites sp. (R)
Deflandrea sagittula (F)

Undifferentiated bisaccates (R)
Osmundacidites sp. (R)
Polypodiaceae (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Juglanspellenites sp. (R)
Tiliaepollenites sp. (V)
?Achomosphaera alcicornu (V)
Areosphaeridium diktyoplokus (R)
Cordosphaeridium fibrospinosum (F)
?Deflandrea phosphoritica (V)

D. sagittula ({R)

b. sp. (R)

Wetzeliella homomorpha (R)

W. sp. (R)

Paralecaniella indentata (V)
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10330.3"

10334.7¢

10731.2!

10734'"

10735.8"

Undifferentiated bisaccates (R)
Laevigatosporites sp. (R)
Cordosphaeridium sp. (R)
Spiniferites spp. (R)

Barren of palynomorphs.

Essentially barren of palynomorphs.
Undifferentiated bisaccateszs (V)
Laevigatosporites sp. (V)

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Osmundacidites sp. (V)
Polypodiaceae (V)

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
laevigatosporites sp. (C)
Osmundacidites sp. {(R)
Taxodiaceae (C)

Alnipollenites sp. (R)
Betulaceae (F)

Juglanspollenites sp. (R)
Caryapollenites sp. (R)
Tricolpites =p. (V)
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10737.0"

10738.9"

10739.5"

11085.0"

11089.4°

Undifferentiated bisaccates (F)
Laevigatosporites sp. {F)
Osmundacidites sp. (F)
Taxodiaceae (F)

Alnipellenites sp. (R)
Juglanspollenites sp. (R)
Caryapollenites sp., (R)
Dicellaesporites sp. (V)

Undifferentiated bisaccates (F)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Juglanspollenites sp. (R)
Pterocaryapollenites sp. (R)
Tiliaepollenites sp. (R)

Undifferentiated bisaccates (F)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Caryapollenites sp. (R)
Tiliaepollenites sp. (V)
Tricolpites sp. (V)

Essentially barren of palynomorphs.
Undifferentiated bisaccates (R)

Osmundacidites sp. (V)
Taxodiaceae (R)

Barren of palynomorphs.
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11093.7"

11098.1"

11098.5"

11100,7"

11102.41

11103.4°

Barren of palynomorphs.

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Taxodiaceae (F)

Betulaceae (F)
Pterocaryapollenites sp. (R)
Tiliaepollenites {(R)

Undifferentiated bisaccates (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Alnipollenites sp. (F)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (R)

Undifferentiated bisaccates (R)
Alnipollenites sp. (R)
?Paralecaniella indentata (V)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)

Pesavis tagluensis (F)
Multicellaesporites sp. (R)
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11109.4!

12251.,1"

12253.1!

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Lycopodiumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R}
Juglanspollenites sp., (V)
Caryapollenites (R)

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Taxodiaceae (R)
Alnipollenites sp. (F)
Betulaceae (R}
Juglanspollenites sp. (R)
Caryapollenites sp. (R)
Pterocaryapollenites sp, (R)
Ericaceae (R)
Tiliaepollenites sp. {R)
Tricolpites sp. (R)
Ctenosporites wolfei (V)
Multicellaesporites =sp, (R)
Deflandrea sagittula (V)
Phthanoperidinium comatum (V)

Undifferentiated bisaccates (F)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Betulaceae (C)

Caryapollenites sp. (R)
Pterocaryapollenites sp., (R)
Nyssapollenites sp. (R)
Tiliaepollenites sp. (V)
Punctodiporites sp. (V)

Almost barren of palynomorphs,
Undifferentiated bisaccates (R)
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12255.8"

12259.3!

12260.8'"

12262.3"

Barren of palynomorphs,

Undifferentiated bisaccates (F)
Deltoidospora sp. (V)
Laevigatosporites sp. (V)
Taxodiaceae (V)

Alnipollenites sp. (R)
Betulaceae (R)

Caryapollenites sp. (R)
Bombacaceae (V)
Multicellaesporites sp. (V)

Undifferentiated bisaccates (F)
Laevigatosporites sp. (R)
Osmundacidites sp. (V)
Taxodiaceae (R)
Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Caryapollenites sp. (R)
Castanea sp. (R)
Tiliaepollenites sp. (R)
Tricolpites sp. (R)

Pesavis tagluensis (R)
Multicellaesporites sp. (R)

Undifferentiated bisaccates (F)
Laevigatosporites sp. (R)
Caryapollenites sp. (R)
Pterocaryapollenites sp. (R)
Tiliaepecllenites sp. (R)
Multicellaesporites sp. (R)
?Paralecaniella indentata (V)
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12262.6"

12264.3"

12265.1"

12268.4!

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Taxodiaceae (R)

Betulaceae (R)

Caryapollenites sp. (R)

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Alnipollenites sp. (R)
Betulaceae (R)

?Bombacaceae (V)
Tiliaepollenites sp. (V)
Multicellaesporites sp. (V)

Undifferentiated bisaccates (R)
Laevigatosporites sp. (R)
Taxodiaceae (R)
Juglanspollenites sp. (
Tiliaepollenites sp, (R
Pesavis tagluensis (R)
Multicellaesporites sp. (R)
Psiladiporites sp. (V)

R)
)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Lycopodiumsporites sp. (V)
Osmundacidites sp. (V)
Betulaceae (R)

Caryapollenites sp. (R)

Pesavis tagluensis (V)
Multicellaesporites sp. (R)

Dicellaesporites sp. (V)
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12269 .4

12269.7"

12630.4!

Undifferentiated bisaccates (F)
Osmundacidites sp. (R)
Alnipollenites sp. (R}
Betulaceae (R)

Caryapollenites sp. (R)
Ctenosporites wolfei (V)
Multicellaesporites sp. (R)
Dicellaesporites sp. (R)
Punctodiporites sp. (R)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. {(R)
Taxodiaceae (R)

Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (R)
Multicellaesporites sp. (R)
Multiaesporites (R)

Undifferentiated bisaccates {(F)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (F)
Betulaceae (F)}

Caryapollenites sp. (R)
Liquidambarpollenites sp., (V)
Paraalnipollenites confusus (V)
Acanthotriletes sp. (V)
Ctenosporites wolfei (V)
Pesavis tagluensis {R)
Multicellaesporites sp. (F)
Dicellaesporites sp. (R)
Punctodiporites (F)
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12632.1"

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Taxodiaceae (R)
Alnipollenites sp. (F)
Betulaceae (R)
Juglanspollenites sp. (R)
Bombacaceae (R)
Tiliaepolienites sp. (R)
Tricolporopollenites (V)
Tricelpites sp., (V)
?0dontochitina operculata (V)

12633.2!

Undifferentiated bisaccates (R)
Deltoidespora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (V)
Taxodiaceae (R)

Betulaceae (R)

Bombacaceae (V)
Tiliaepollenites sp. (V)
Fusiformisporites sp. (V)

12635.3"

Undifferentiated bisaccates (R)
Taxodiaceae (R)

Betulaceae (R)
Juglanspollenites sp. {(R)
Tiliaepollenites sp. (R)
Pesavis tagluensis (R)
Dicellaesporites sp. (RO
Punctodiporites sp. (F)
Multicellaesporites sp. (V)

12637.5"

Essentially barren of palynomorphs,
Deltoidospora sp. (V)
Multicellaesporites sp. (V)
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14165.7!

14167.9"

14169.1"

15177

14179.7"

148183.4"

15347.7"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Lycopodiumsporites sp. (R)
Taxodiaceae (R)

Betulaceae (R)
Rugubivesiculites sp. (V)

Undifferentiated bisaccates (R)
Osmundacidites sp. (R)
Multicellaesporites sp,., (V)

Barren of palynomorphs.

Barren of palynomorphs,

Essentially barren of palynomorphs,
Undifferentiated bisaccates (V)
Deltoidoespora sp. (V)

Taxodiaceae (V)

Nyssapollenites sp., (V)

Essentially barren of palynomorphs,
Multicellaesporites sp. (V)

Undifferentiated bisaccates (R)
Osmundacidites. sp. (V)
Betulaceae (R)

Caryapollenites sp. (R)
Tiliaepollenites sp. (V)
Tricolpites =p. (V)
Multicellaesporites sp. (R)
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15349.6!

15349.9°

15354.5"

15358.8"

15364.9"

~—Concavissimisporites verrucosus (V)

Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Lycopodiumsporites sp. (V)
Taxodiaceae (F)

Alnipollenites sp. (R)
Tiliaepollenites sp. (R)
Pesavis tagluensis (R)
Multicellaesporites sp. (R)

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)

Osmundacidites sp. (R)
Taxodiaceae (F)

Tiliaepollenites sp. (R)
Tricolpites sp. (V)
Multicellaesporites sp. (R)

Almost barren of palynomorphs.
Undifferentiated bisaccates (R)
Pesavis tagluensis (R)
Multicellaesporites sp. (R)

Undifferentiated biszaccates (R)

Tiliaepollenites sp. (R)
Pesavis tagluensis (R)

Undifferentiated bisaccates (F)
Lycopodiumsporites sp. (R)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Caryapollenites sp. (R)
Tiliaepollenites sp. (R)

Multicellaesporites sp. (R)
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15366.1"

15367.1"

15368.4!

16006.8"

Undifferentiated bisaccates
Lycopodiumsporites sp. (R)
Taxodiaceae (F)
Alnipollenites sp. (R)
Bombacaceae (R)
Tiliaepollenites sp. (R)
Pesavis tagluensis (R)
Multicellaesporites sp. (R)
Microthyriacites sp. (V)

Undifferentiated bisaccates
Lycopodiumsporites sp. (R)
Taxodiaceae {(F)
Alnipollenites sp. (R)
Tiliaepollenites sp. (R)
Multicellaesporites sp. (R)
Striadiporites sp. (R)

Undifferentiated bisaccates
Deltoidospora sp. (R)
Osmundacidites sp. (R)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Tiliaepollenites sp. (F)
Ctenosporites wolfei (R)
Pesavis tagluensis (F)
Multicellaesporites sp. (R)
Microthyriacites sp. (R)
Punctodiporites (R)

Undifferentiated bisaccates
Alnipollenites sp. (R)
Betulaceae (R)

Pesavis tagluensis (R)
Multicellaesporites (R)
Microthyriacites sp. (V)
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16009.2"

16011.9"

16017.5"

16020.7"

Undifferentiated bisaccates
Taxodiaceae (F)
Alnipollenites (R)
Betulaceae (R)
Juglanspollenites sp, (R)
Tiliaepollenites sp. (R)
Tricolpites sp. (R)
Multicellaesporites sp. (R)

Undifferentiated bisaccates
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (F)
Tricopites sp. (V)

Pesavis tagluensis (R)
Multicellaesporites sp. (F)
Microthyriacites sp. (R)

Undifferentiated bisaccates
Alnipollenites sp. (V)
Juglanspollenites sp. (V)
Caryapollenites sp, (V)
Cicatricosisporites sp. (V)
Pesavis tagluensis (V)
Multicellaesporites sp. (V)
Punctodiperites sp. (V)
Microthyriacites sp. (V)

Undifferentiated bisaccates
Osmundacidites sp. (R)
Polypodiaceae (R)
Taxodiaceae (R)
Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Caryapollenites sp. (R)
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16020.7!

16023,0"

16025.3"

16026.9"

(Continued)

Tiliaepollenites sp. (F)
Tricolpites sp. (R)

Pesavis tagluensis (R)
Multicellaesporites sp. (R) -
Diporisporites sp. (R) ; B
Microthyriacites sp. (R)

?Diconodinium arcticum (recycled) (R)
Odontochitina operculata (recycled) (V)

Undifferentiated bisaccates (C)
Taxodiaceae (F)

Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (F)
Pesavis tagluensis (F)
Multicellaesporites sp. (R)
Dicellaesporites sp. (R)
Diporisporites sp. (R)

Undifferentiated bisaccates (C)
Taxodiaceae (F)

Betulaceae (R)

Juglanspollenites sp. (F)
Tiliaepollenites sp. (F)
Ulmipollenites sp. (R)

Tricolpites (R)

Pesavis tagluensis (R)
Multicellaesporites sp. (R)
Striadiporites sp. (V) - TP st

Undifferentiated bisaccates (F)
Taxodiaceae (R)

Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepolleniteées sp. (F)
Ulmipollenites sp. (R)
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16026.9!

16029.0°

i6701.2"

16703.7"

T

(Continued)

Multicellaesporites sp. (R}
Dicellaesporites sp. (R} C 7 77 sedlenss 4 S
Microthyriacites sp., (V)
?Muderongia tetracantha (V) - .
?Diconodinium arcticum (R) Attt

YL aia Ha bk e e

Undifferentiated bisaccates (F)
Taxodiaceae (R)

Jugalnspollenites sp. (R)
Tiliaepollenites sp. (F)
Ulmipollenites sp. (R)

Tricolpites sp. (R)

Tetracolpites sp. (V) .
Pesavis tagluensis (V) = g E PR
Multicellaesporites sp. (R)
Dicellaesporites sp. (R)
7Diconodinium arcticum (V)

Undifferentiated bisaccates (R)
Taxodiaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (F)
Pesavis tagluensis (V) —
Multicellaesporites sp. (F)
Dicellaesporites sp. (F)
Microthyriacites sp. (R)

Undifferentiated bisacates (R)
Ieaesieceasei® . 0
Tiliaepollenites sp. (R)
Pesavis tagluensis (V)
Multicellaesporites sp. (F)
Micerothyriacites sp. (R)
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16705,2°

16707.5"

16714.6°

16717.9°

16716.2"

16719.6"

Undifferentiated bisaccates (R)
Betulaceae (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (R)
Pesavis tagluensis (R)
Multicellaesporites sp. (R)
Dicellaesporites sp. (R)

Almost barren of palynomorphs.
Undifferentiated bisaccates (R)
Multicellaesporites sp. (R)
Microthyriacites sp. (R)

Essentially barren of palynomorphs.
Undifferentiated bisaccates (V)
Multicellaesporites sp. (V)

Undifferentiated bisaccates (R)
Juglanspollenites sp. (R)
Caryapollenites sp. (R)
Multicellaesporites sp, (R)
Microthyriacites sp. (R)

Undifferentiated bisaccates (V)
Alnipollenites sp. (R)
Juglanspollenites sp. (R)
Tiliaepollenites sp. (F)
Multicellaesporites sp. (R)
Dicellaesporites sp. (R)

Essentially barren of palynomorphs.
Undifferentiated bisaccates (R)
Betulaceae (R)

Multicellaesporites sp. (R)
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APPENDIX B

MUD SAMPLE ANALYSES

Drilling mud samples, taken at about 500 foot inter-
vals were processed for palynological examination.
Identification of the palynomorphs cireculating in the mud
system can be helpful in determining the indigenous ele-
ments in other palynology samples. The mud analysis data
have been taken into account in deriving the palynostrat-

igraphic sequence of the well,

Listed below are the recorded taxa for each of the

mud samples analyzed.

1500!
Undifferentiated bisaccates (R)
Lycopodiumsporites sp. (R)
Sphagnumsporites sp. (F)
Alnipollenites sp. (R)
Triporopollenites sp. (R)

2000

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Laevigatosporites (R)
Lycopodiums=porites sp. (R)
Sphagnumsporites sp., (F)
Taxodiaceae (R}

Alnipollenites sp. (R)
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3000

3500

Undifferentiated bisaccates (F)
Acanthotriletes sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipeollenites sp. (R)
Betulaceae {(R)

Tasmanaceae (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsperites sp. (R)
Taxodiaceae (F)
Alnipollenites sp. (R)
Betulaceae (R)
Caryapollenites simplex {(R)
Lilacidites sp. (R)

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Sphagnumsporites sp. (F)
Alnipollenites sp. (F)
Betulaceae (F)

Diervilla echinata {(R)

Undifferentiated bisaccates (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Sphagnumsporites sp. (F)
Alnipollenites sp. (F)
Betulaceae (F)

Caryapollenites =sp. (F)
Momipites sp. (R)
Pterocaryapollenites sp. (R)
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Undifferentiated bisaccates (C)
Podocarpidites sp. (R)
Teugaepollenits sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)
Alnipollenites sp. (F)
Betulaceae (F)
Juglanspollenites sp. (R)
Pterocaryapollenites sp. (R)
Tetracolpites sp. (V)

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (F)
Osmundacidites sp. (F)
Sphagnumsporites sp. (C)
Taxodiaceae (C)
Alnipollenites sp, (F)
Betulaceae (F)
Juglanspollenites sp. (R)
Malvaceae (V)

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (R)
Deltoidospora sp. (F)
Osmundacidites sp. (F)
Sphagnumsporites sp. (F)
Taxodiaceae (F)

Alnipollenites sp. (F)
Betulaceae (F)

Tasmanaceae (V)
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Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidespora sp. (C)
Laevigatosporites sp. (C)
Osmundacidites sp. (RO
Sphagnumsporites sp. (C)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)

Undifferentiated bisaccates (C)
Tsugaepollenites sp. (C)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Osmundacidites sp., (R)
Sphagnumsporites sp. (F)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)
Juglanspollenites sp. (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Alnipollenites sp. (F)
Betulaceae (F)
Juglanspollenites sp. (R)
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Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Osmundacidites sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (R)
Pterocaryapollenites sp. (R)

Undifferentiated bisaccates (F)
Laevigatosporites sp. (F)
Sphagnumsporites sp. {(F)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
Deltoidospera sp. (F)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Sphagnumsporites sp. (R)
Taxodiaceae (F)

Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
Deltoidospora sp. (R)
Laevigatosporites sp. (R)
Osmundacidites sp. (R)
Alnipollenites sp. (R)
Betulaceae (R)
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10,000

11,000

12,000

13,000"

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Deltoidospora sp. (F)
Laevigatosporites sp. (F)
Lycopodiumsporites sp. (R)
Osmundacidites sp. (R)
Polypodiaceae (R)
Sphagnumsporites sp. (R)
Alnipollenites sp. (R)
Betulaceae (R)

Undifferentiated bisaccates (F)
Tsugaepollenites sp. (R)
Laevigatosporites sp. (F)
Osmundacidites sp. (R)
Polypodiaceae (R)

Taxodiaceae (R)

Carpinus sp. (F)

Alnipollenites sp. (R)
Betulaceae (R)

Mainly woody debris, almost barren of palyno-
morphs.

Undifferentiated bisaccates (R)
Lycopodiumsporites sp. (V)
Taxodiaceae (V)

Alnipellenites (V)
Caryapollenites sp. (R)
Tiliaepollenites sp. (V)
Multicellaesporites sp. (V)
Areosphaeridium diktyoplokus (V)
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13,500°
Undifferentiated bisaccates (R)
Tsugaepollenites sp. (R)
Deltoidospora sp. (R)
Taxodiaceae (R)
Alnipollenites sp. (R)
Betulaceae {R)
Caryapollenites sp., (R)
Bombacaceae (V)

14,500°"
Undifferentiated bisaccates (R)
Punctodiporites sp. (V)

15,000
Undifferentiated bisaccates (R)
Laevigatosporites sp. (V)
Taxodiaceae (R)
Alnipollenites sp. (R)
Tricolpites sp. (R)

15,500
Undifferentiated bisaccates (R)
Deltoidospora sp. (R)
Taxodiaceae (R)
Betulaceae (R)
Tricolporopollenites sp. (R)

16|000'
Undifferentiated bisaccates (R)
Alnipollenites sp. (R)
Betulaceae (R)
Caryapollenites sp. (R)

16,500'

Undifferentiated bisaccates (R)
Tricolpites sp. (R)
Multicellaesporites sp. (V)
Punctodiporites sp. (V)
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17,000

Undifferentiated bisaccates (R)
Laevigatosporites sp. (R)
Taxodiaceae {(R)

Alnipollenites sp. (F)
Betulaceae (F)

Caryapollenites sp. (F)
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SPORES & POLLEN

MICROPLANKTON MISCELLANEOUS

porites sp.

Tricolporopollenites cf. T. kruschii

Undifferentiated bisaccates
Deltoidospora sp.
Laevigatos

Sphagnumsporites sp.
Alnipollenites sp.
Tsugaepollenites sp.
Betulaceae

Osmundacidites sp.
Taxodiaceae
Tiliaepollenites sp.
Ulmipollenites sp.

Salix sp.
Lycopodiumsporites sp.
Aquilapollenites sp.
Polypodiaceae
Taurocusporites segmentatus
Compositae (Artemisia-type)
Pterocaryapollenites sp.
Boisduvalia clavatites

AGE DEPTH (feet)

1.
2.
4,
5.
6.
7.
8.
9.
10.
12.
13.
14.
15.
16.
17.
18.
19.
20.

TYPE

-

pollenites sp.

Caryapollenites simplex
Ericaceae

Jeusseia sp.

Diervilla echinata
Onagraceae

Pachysandra sp.

Juglans

Caryapollenites sp.

21
22.
23
4
25.
2
27.
28.
29.

sagittula

sp.

Lejeunia fallax
hyalina

Tiliaepollenites crassipites
Rugaepollis kachemakensis
Tiliaepollenites vessipites
Vitreisporites pallidus
Lejeunia cf. L. paratenella
Gonyaulacysta cladophora
Achritarch undifferentiated
Paralecaniella indentata
Phthanoperidinium comatum
Areosphaeridium diktyoplokus
Glaphyrocysta exuberans
Phthanoperidinium amoenum

Liguidambarpollenites sp.
Gonyaulacysta jurassica
Ovoidinium verrucosum
Membranilarnacia sp.
?0verculodinium sp. 2
Baltisphaeridium sp.
Cribroperidinium sp.
Deflandrea saaittula

Triporopollenites sp.
Nyssapollenites sp.
Tricolpites sp.
Rugaepollis fragilis
Ilexpollenites sp.
Caprifoliipites sp.
Holkopollenites sp.
Deflandrea cf. D.
Apteodinium sp.
Tasmanaceae
Spiniferites spp.
Lejeunia sp. PC
Pareodinia sp.
Spinidinium essoi

Quercus sp.
Castanea sp.

Malvaceae
Tectatodinium pellitum

Barren of Palynomorphs

Multicellaesporites sp.
Punctodiporites A
Fusiformisporites A
Chaetosphaerites sp.
Psiladiporites sp.
Ctenosporites wolfei
Pesavis taqluensis
Dicellaesporites sp.
Alternoseptites sp.
Multicellaesporites B
Striadiporites sp.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.,
43.
1.
2.
3.
4.
5.
6.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

—
-
—
-
-
—
—
b
—
—
-

7620-7710

7710-7800

7800-7830

7890-7980

7980-8C70

gn7n-8ied

8160-3250

&430-8520

3520-8610

8610-8700

OLIGOCENE

8700-8790

8790-8880

8880-8970

8970-9060

9060-9150

9150-9240

9240-9330

9330-9420

9420-9510

9510-9600

9600-9690

9690-9780

9780-9870

LATE EOCENE TO
EARLY OLIGOCENE

9870-9960

9960-10050
10050-10140
10140-10230
10230-10320
10320—16410
10410-10500
10500-10590
10590-10680
10680-10770
10770-10860
10860-10950
10950-11040
11040-11130

11130-11220

EOCENE

11220-11310

11310-11400

11400-11490

11490-11580

11580-11670

11670-11760

11760-11850

11850-11940

11940-12030

12030-12120

* 12120-12210

12210-12300 -

12300-12390

12390-12480

12480-12570
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ALPHABETIZED LIST OF SPORES & POLLEN

5. Alnipollenites sp.
14. Aquilapollenites sp.
7. Betulaceae
20. Boisduvalia clavatites
45. Bombacaceae
27. Caprifoliipites sb.
21. Caryapollenites simplex
28. C. Sp.
37. Castanea sp.
46. Cicatricosisporites sp.
18. Compositae (Artemisia-type)
2. Deltoidospora sp.
24. Diervilla echinata
22. Ericaceae
28. Holkopollenites sp.
41. 1Ilexpollenites sb.
27. Juglanspollenites sp.
23. Jussiaea sp.
3. Laevigatosporites sp.
29. Liquidambarpollenites sp.
13. Lycopodiumsporites sp.
32. Malvaceae
34. Nyssapollenites sp.
25. Onagraceae
8. Osmundacidites sp.
26. Pachysandra sp.
44, Pistillipollenites mcgregorii
15. Polypodiaceae
19. Pterocaryapollenites sp.
36. Quercus sp.
40. Rugaepollis fragilis
33. R. kachemakensis
12. Salix sp.
4. Sphagnumsporites sp.
16. Taurocusporites segmentatus
9. Taxodiaceae .
31. Tiliaepollenites crassipites
38. T. vessipites
10. T. sp.
35. Tricolpites sb.

17. Tricolporopollenites cf. T. kruschii

30. T. sp.

6. Tsugaepollenites sp.

11. Ulmipollenites sp.

1. Undifferentiated bisaccates
39. Vitreisporites pallidus

ALPHABETIZED LIST OF MICROPLANKTON
15. Achritarch undifferentiated
5. Apteodinium sp.

23. Areosphaeridium diktyoplokus
14. Baltisphaeridium sp.

16. Cribroperidinium sp.

26. Deflandrea sagittula

3. D. cf. D. sagittula
24. Glaphyrocysta exuberans

10. Gonyaulacysta cladophora

1. G. jurassica
11. G. sp.

12. Lejeunia fallax

13. L. hyalina

8. L. cf. L. paratenella
18. L. sp. PC

6. Membranilarnacia sp.

27. Muderongia tetracantha

7. ?0perculodinium sp. 2

4. Ovoidinium verrucosum

19. Paralecaniella indentata
20. Pareodinia sp.

28. Pediastrum sp.

25. Phthanoperidinium amoenum
21. P. : comatum
22. Spinidinium essoi

17. Spiniferites spp.

9. Tasmanaceae

2. Tectatodinium pellitum




FIGURE P-3

ARCO

NORTH ALEUTIAN
COST NO. |

BERING SEA, ALASKA

Questionable occurrence or
identification
= Very rare (1)

= Rare (2-5)

= Frequent (6-15)
= Common (16-30)
= Abundant (30+)

& - Barren

BIOSTRATIGRAPHICS
Chart 3 of 3

Prepared by :

SPORES & POLLEN

MICROPLANKTON

" MISCELLANEOUS

Undifferentiated bisaccates

AGE DEPTH (feet)

SPL.
TYPE

1.

Deltoidospora sp.

2.

Laevigatosporites sp.

3.

Sphagnumsporites sp.

4.

Alnipollenites sp.
Tsugaepollenites sp.

5
6.

o
wn
%
<)
)
—
o
—
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<
o
o
>
1=
n
o

Betulaceae

7
8.

Taxodiaceae

9.
10.
11.
12.
13.
- (4.

Tiliaepollenites sp.

Ulmipollenites sp.

Salix sp.

—

Lycopodiumsporites sp.

Aquilapollenites sp.

Polypodiaceae

15.
16.
17.

Taurocusporites segmentatus

kruschii

Tricolporopollenites cf. T.

Compositae (Artemisia-type)

Pterocaryapollenites sp.

19.
20.

4

Diervilla echinata

Boisduvalia clavatites
Caryapollenites simplex

Juglanspollenites sp.
Caryapollenties sp.

Ericaceae
Jeusseia sp.
Onagraceae
Pachysandra sp.

2
22
23.
24.
2

2
27
28.
29.

Liquidambarpollenites sp.

Triporopollenites sp.

30.
31.
32.
33.

Tiliaepollenites crassipites

Malvaceae

Rugaepollis kachemakensis

34.
35.

Nyssapollenites sp.

Tricolpites sp.

Quercus sp.

36.
37.

Castanea sp.

Tiliaepollenites vessipites

38.
39.

—

Vitreisporites pallidus

-

Rugaepollis fragilis

40.
41.

}__

[lexpollenites sp.

Caprifoliipites sp.

42.
43.

Holkopollenites sp.

Pistillipollenites mcgregorii

Bombacaceae

44
45.

Cicatricosisporites sp.

46.

Gonyaulacysta jurassica

1.

Tectatodinium pellitum

Deflandrea cf. D.

2.

sagittula

3.

Ovoidinium verrucosum

4.

Apteodinium sp.

5.

Membranilarnacia sp.

6.

?0perculodinium sp. 2

7.

Lejeunia cf. L. paratenella

8.

Tasmanaceae

9.
10.
11.

Gonyaulacysta cladophora

G.

sp.

Lejeunia fallax

L.

12.
13.
14.

hyalina

Baltisphaeridium sp.

Achritarch undifferentiated

15.
16.
17.

Cribroperidinium sp.

Spiniferites spp.

Lejeunia sp. PC

18.
19.
20.
21.

Paralecaniella indentata

Pareodinia sp.

Phthanoperidinium comatum

Spinidinium essoi

22.
23.

Areosphaeridium diktyoplokus

Glaphyrocysta exuberans

24.
25.

Phthanoperidinium amoenum

Deflandrea sagittula

26.
27.

1

Lade  ppontieyias ms

Muderongia tetracantha

Pediastrum sp.

28.

! Multicellaesporites sp.

— 2 Punctodiporites A

— 3 Fusiformisporites A

— > Chaetosphaerites sp.

3

—uy Psiladiporites sp.

—i~ Ctenosporites wolfei
— .2 Pesavis tagluensis

|« Dicellaesporites sp.

— -0 Alternoseptites sp.

— 5 Multicellaesporites B«

* Striadiporites sp. «

— 3 Punctodiporites sp.

“ Mycrothyriacites sp.
—# Involutisporites sp.

Barren of Palynomorphs

12570-12660

12660-12750

12750-12840

12840-12930

12930-13020

13020-12110

13110-13200

13200-13290

13290-13380

EOCENE

13380-13470

13470-13560

13560-13650

13650-13740

13740-13830

13830-13920

13920-14010

14010-14100

14100-14190

14190-14280

14280-14370

14370-14460

14460-14550

14550-14640

14640-14730

14730-14820

14820-14910

14910-15000

15000-15090

15090-15180

15180-15270

15270-15360

15360-15450

15450-15540 .

15540-15630

15630-15720

15720-15810

15810-15900

15900-15990

EOCENE POSSIBLY EARLY EOCENE

15990-16080

16080-16170

16170-16260

16260-16350

16350-16440

16440-16530

16530-16620

16620-16710

16710-16800

16800-16890

16890-16980

16980-17070

17070-17150

—

o S

e

—T)

ALPHABETIZED LIST OF SPORES & POLLEN
5. Alnipollenites sp.

14.
7. Betulaceae

Aquilapollenites sp.

20. Boisduvalia clavatites
45. Bombacaceae
27. Caprifoliipites sp.
21. Caryapollenites simplex
28. C. sp.
37. Castanea sp.
46. Cicatricosisporites sp.
18. Compositae (Artemisia-type)
2. Deltoidospora sp.
24. Diervilla echinata
22. Ericaceae
28. Holkopollenites sp.
41. Ilexpollenites sp.
27. Juglanspollenites sp.
23. Jussiaea sp-
3. Laevigatosporites sp.
29. Liquidambarpollenites sp.
13. Lycopouiumsporites sp.
32. Malvaceae
34. Nyssapollenites sp.
25. Onagraceae
8. Osmundacidites sp.
26. Pachysandra sp.
44. Pistillipollenites mcgregorii
15. Polypodiaceae
19. Pterocaryapollenites sp.
36. Quercus sp.
40. Rugaepollis fragilis
33. R. kachemakensis
12. Salix sp.
4. Sphagnumsporites sp.
16. Taurocusporites segmentatus
9. Taxodiaceae
31. Tiliaepollenites crassipites
38. T. vessipites
10. T. Sp.
35. Tricolpites sp.
17. Tricolporopollenites cf. T. kruschii
30. T. Sp.
6. Tsugaepollenites sp.
11. Ulmipollenites sp.

1. Undifferentiated bisaccates

Vitreisporites pallidus

ALPHABETIZED LIST OF MICROPLANKTON
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15.
5. Apteodinium sp.

Achritarch undifferentiated

23. Areosphaeridium diktyopTlokus
14. Baltisphaeridium sp.
16. Cribroperidinium sp.
26. Deflandrea sagittula
3. D. cf. D. sagittula
24. Glaphyrocysta exuberans
10. Gonyaulacysta cladophora
1. G. jurassica
11. G. sp.
12. Lejeunia fallax
13. L. hyalina
8. L. cf. L. paratenella
18. L. sp. PC

6. Membranilarnacia sp.
27. Muderongia tetracantha
7. ?0perculodinium sp. 2

4. QOvoidinium verrucosum

19. Paralecaniella indentata
20. Pareodinia sp.

29. Pediastrum sp.

25. Phthanoperidinium amoenum
21. P. comatum
22. Spinidinium essoi

17. Spiniferites spp.

9. Tasmanaceae
2. Tectatodinium pellitum




FIGURE F-4

ARCO

NORTH ALEUTIAN

COST

BERING SEA, ALASKA

Prepared by :

NO. |

Questionable identification

Very rare (1)

= Rare (2-10)

Frequent (11-33)
Common (33-29)
Abundant (100+)

Barren

BIOSTRATIGRAPHICS
Chart 3 of 3

FORAMINIFERA

MISCELLANEOUS

MINERALS,

ETC.

AGE

DEPTH (feet)

SPL.
TYPE

Elphidium clavatum

1.

Elphidiella "alaskense"
Elphidium bartletti

2.

3.

Quinqueloculina spp.

4.

Cassidulina californica

5.

laticamerata

Cibicides aff. mckannai

7.

2

Dentalina sp.

8.

Elphidium spp.

9.
10.
11.

1

Uvigerina juncea

Dentalina sp.

costate

Vaginulina sp.

12.
13

Glabratella sp.

Lenticulina nikobarensis

Dentalina spp.

14.
15

T_
"_

Quinaueloculina agglutinata

16.

Nonion labradoricum

Angulogerina angulosa

18.
19.
20.
21.

Pseudopolymorphina spp.

Buccella frigida

Cassidulina minuta

Globigerina sp.

22.

striate

Vaginulina sp.

23.
24.
25.

Buccella tenerrima

Guttulina cf.

sadoensis

labradorica

Nonionella

Cibicides cf.

27.

perlucidus

cf. suporessus

Elphidiella cf.

28.
29.

hannai

clarki

orbicula e
sibiricum

Ouinaueloculina bellatula

Elphidium cf. bartletti
Elphidium cf.

Porosorotalia cf.
Elphidium cf.
Polymorphina sp.
Pyrulina sp.

30

31.
32

33.
34,
35.
36.
37.
38.
39.

pseudoschencki

Sigmomorphina cf.

Elphidiella hannai

beccarii

Potalia cf.

Cribrononion so.

40.

crassipunctata

Cassidulina cf.

a1,

tus

+

evolu

Cibicides cf.
Eponides sp.

42.
a3,
a4
45,
46 .

Cibicides fletcheri

SO.

"Caucasina"

Haplophragmoides sop.

Glandulina sp.

a7,
48.

Pseudoalandulina inflata

Elphidiella sp.

49.
50.

roemeri

Cribrononion aff.
Elphidium aff.

minutum

51

Globobulimina affinis

52.

Honion (*elonis) sp.

53.

Cibicides connideus

54.
55.

Testularia so.

nannai

ff.

a7

Elphidiella

56.
57.

SO

D0lin3

n

SDO.

Arenaceous

5e.

SO

e}

Bathysiohon

Saccamminag So.

o

of Foraminifers

Barren

sniculer,

ish remsing

Onee

Echinoids
Shells
Diarnome

N trannds
Charcophigtes
Padiolaria

(J
r
I

“r
Y

Glauconite

Pyrite
rLoal

INDETERMINATE

12570-12€00
12600-12630

12630-12660
12660-12690
12690-12720
12720-12750
12750-12780
12780-12810
12810-12840
12840-12870
12870-12900
12900-12930
12930-12960
12960-12990
12990-13020
13020-13050
13050-13080
13080-13110
13110-13140
13140-13170
13170-13200
13200-13230
13230-13260
13260-13290
13290-13320
13320-13350
13350-13380
13380-13410
13410-13440
13440-13470
13470-13500
13500-13530
13530-13560
13560-13590
13590-13620
13620-13650
13650-13680
13680-13710
13710-13740
13740-13770
13770-13800
13800-13830
13830-13860
13860-13890
13890-13920
13920-13950
13950-13980
13980-14010
14010-14040
14040-14070
14070-14100
14100-14130
14130-14160
14160-14190
14190-14220
14220-14250
14250-14280
14280-14310
14310-14340
14340-14370
14370-14400
14400-14430
14430-14460
14460-14490
14490-14520
14520-14550
14550-14580
14580-14610
14610-14640
14640-14670
14670-14700
14700-14730
14730-14760
14760-14790
14790-14820
14820-14850
14850-14880
14880-14910
14910-14940
14940-14970
14970-15000
15000-15030
15030-15060
15060-15090
15090-15120
15120-15150
15150-15180
15180-15210
15210-15240
15240-15270
15270-15300
15300-15330
15330-15360
15360-15390
15390-15420
15420-15450
15450-15480
15480-15510
15510-15540
15540-15570
15570-15600
15600-15630
15630-15660
15660-15690
15690-15720
15720-15750
15750-15780
15780-15810
15810-15840
15840-15870
15870-15900
15900-15930
15930-15960
15960-15990
15990-16020
16020-16050
16050-16080
16080-16110
16110-16140
16140-16170
16170-16200
16200-16230
16230-16260
16260-16290
16290-16320
16320-16350
16350-16380
16380-16410
16410-16440
16440-16470
16470-16500
16500-16530
16530-16560
16560-16590
16590-16620
16620-16650
16650-16680
16680-16710
16710-16740
16740-16770
16770-16800
16800-16830
16830-16260
16860-16890
16890-16920
16920-16950
16950-16980
16980-17010
17010-17040
17040-17070
17070-17100
17100-17130
17130-17150
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ALPHABETIZED LIST OF FORAMINIFERA

Angulogerina anqulosa
Arenaceous spb.
Bathysiphon sp.
Buccella frigida

B. tenerrima

Cassidulina californica

C. cf. crassipunctata
C. laticamerata
C. minuta

"Caucasina" sp.
Cibicides conoideus

C cf. evolutus

C fletcheri

C. aff. mckannai
C cf. perlucidus
C cf. suppressus
Cribrononion aff. roemeri
C. sp.
Dentalina sp. 1

D. sp. 2

D. sSpp.

Elphidium bartletti

E. cf. bartletti
E. clavatum

E. aff. minutum
E. cf. orbiculare
E. cf. sibiricum
E. Sp.
Elphidiella "alaskense"
E. hannai

E. cf. hannai
E. aff. hannai
E. Sp.

Eponides sp.
Glabratella sp.
Glandulina sp.
Globigerina sp.
Globobulimina affinis
Guttulina cf.
Haplophragmoides spp.

sadoensis

Lenticulina nikobarensis
Nonion (Melonis) sp.

N. labradoricum
Nonionella Tlabradorica
Oolina sp.
Polymorphina sp.
Porosorotalia cf. clarki
Pseudoglandulina inflata
Pseudopolymorphina spp.

Pyrulina sp.

Quinqueloculina agglutinata

Q. bellatula

Q. spp.

Rotalia cf. beccarii

Saccammina sp.

Sigmomorphina cf. pseudoschencki
Textularia sp.

Uvigerina juncea

Vaginulina sp. costate

V. sp. striate
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32.
12.
17.
18.
28.
13.
40.
22.
30.
15.

5.
35.
31.
24.

4.
38.
10.

29.
27.

2.
34.
19.
11.
20.
36.
39.
16.

6.

3.
21.
25.
37.
26.
14.
23.

1.
33.

Acanthotriletes sp.
Alnipollenites sp.
Betulaceae

Boisduvalia clavatites
Bombacsaceae
Callialasporites trilobatus
Caprifoliipites sp.
Caryapollenites sp.
Castanea sp.
Cicatricosisporites sp.
Deltoidospora sp.
Diervilla echinata
Ericaceae

Faguspollenites sp.
Juglanspollenites sp.
Jusseiae sp.
Laevigatosporites sp.
Liquidambarpollenites sp.
Lycopodiumsporites sp.
Malvaceae
Nvmphaea cf. N. spinosa
Nyssapollenites sp.
Osmundacidites sp.
Pistillipollenites mcgregorii
Podocarpidites sp
Polypodiaceae
Pterocaryapollenites sp.
Quercus sp.

Retitricolpites sp.

Salix sp.

Sphagnumsporites sp.
Taxodiaceae
Tiliaepollenites crassipites
T. sp.
Tricolpites sp.
Tricolporopollenites sp.
Tsugaepollenites sp.
Ulmipollenites sp.
Undifferentiated bisaccates

Valerianaceae
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14.

9.
25.
13.

7.
19.
10.
24.

1.
11.

6.
21.

3.

5.
22.
12.
26.
17.
16.
15.
23.
18.
20.

Areosphaeridium diktyoplokus
Baltisphaeridium sp.

Cordosphaeridium exilimurum

C. Sp.
Deflandrea cf. D. phosphoritica
D. sagittula

D. Sp.

Glaphyrocysta exuberans
Gonyaulacysta jurassica
Hystrichokolpoma rigaudae
Lejeunia fallax

L. hyalina
Leptodinium sp.
?0perculodinium sp. 2
Palaeoperidinium sp.
Paralecaniella indentata

Pediastrum sp.

Phthanoperidinium cf. P. alectrolophum

P. amoenum
P. comatum
P. echinatum
P. sp.

Spinidinium sp.
Spiniferites spp.
Tasmanaceae

Tectatodinium pellitum
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