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Preliminary megafossil biostratigraphy and correlation of
stratigraphic sections in the Gulf of Alaska Tertiary Province
by
W. 0. Addicott, G. R. Winkler, and George Plafker

Introduction
This report summarizes the stratigraphic occurrence, age, and correlation
of Cenozoic marine mollusk and other larger invertebrate assemblages that have
been collected from 18 measured surface sections in the Gulf of Alaska Tertiary
Province. It complements reports on the benthic foraminiferal biostratigraphy
and lithology of these and 12 well sections from the this province (Rau,

Piafker, and Winkler, 1977; Plafker, Winkler, and Hunt, unpub. data). California, in Symposium on Miocene biostratigraphy of California: Soc.
The Gulf of Alaska Tertiary Province is an arcuate band of coastal and Econ. Paleontologists and Mineralogists, Pacific Sec., Bakersfield,

insular outcrops of dominantly marine strata extending from Icy Point (long 137° Calif., March 1972, p. 1-26, pls. 1-4.

W.) west-northwest to Kayak Island (long 144° W.) and thence southwest to 1976, Neogene molluscan stages of Oregon and Washington, in Neogene

Middleton Island (long 146° Ww.) (Plafker, 1967). A complete sequence of
Paleocene to Pleistocene megafaunas is represented; the pre-upper Eocene part of

the sequence, however, is incompletely represented (Addicott and Plafker, Addicott, W. 0., Kanno, Saburo, Sakamoto, Kenji, and Miller, D. J., 1971,
1971). The stratigraphic occurrence, age, and correlation of the megafaunas are Clark's Tertiary molluscan types from the Yakataga District, Gulf of
summarized on the basis of collections from 18 measured surface sections. The Alaska: U.S. Geol. Survey Prof. Paper 750-C, p. C18-C33, 6 figs. [of
benthic foraminiferal biostratigraphy of these sections and of 12 well sections fossils].

have been presented similarly by Rau, Plafker, and Winkler (1977), and the
geologic setting and lithostratigraphy of the measured sections and wells are in
preparation by Plafker, Winkler, and Hunt (unpub. data). Larger marine
invertebrates, notably mollusks, have provided the primary biostratigraphic
basis for correlation among these surface sections and for age determination by
faunal correlation with the rather well-known Tertiary sequence of the coastal
ranges of the conterminous United States (Weaver and others, 1944). Only
limited documentation of the stratigraphic occurrence of Alaskan Tertiary

molluscan faunas has been published (Kanno, 1971; Miller, 1957, 1961, 1971, Armentrout, J. M., 1975, Molluscan biostratigraphy of the Lincoln Creek
1975; Plafker, 1974). This progress report adds to the rather scanty base of Formation, southwest Washington, in Weaver, D. W., and others, eds.,
biostratigraphic data on marine larger invertebrate faunas of this region and is Paleogene symposium and selected technical papers: Am. Assoc. Petroleum
presented solely for the purpose of making available the existent Geologists, Soc. Econ. Paleontologists and Mineralogists, Soc. Econ.

biostratigraphic data on U.S. Geological Survey collections secured during the
past 15 years from measured surface sections. These collections represent a
small percentage of the available but largely unstudied biostratigraphic data on
marine megafossils from the Gulf of Alaska Tertiary that will become available
in the future as the result of current projects in the area.

Sources of data

Identifications of marine megafossils are mostly by Addicott excepting
that most of those collections with numbers under M2000 and those with "D"
prefixes were identified by F. S. Macheil during the early 1960's, and those
collections from the southeasternmost part of the region (Fairweather Glacier,
Cenotaph Island, and La Perouse Glacier sections) with numbers in the M6500 and
M6600 series were identified by Louie Marincovich. No attempt has been made to
revise older identifications. Thus the generic assigmnent of a few species may
require subsequent revision when current investigations are completed.
Locality numbers with "IM" prefixes pertain to data and megafossil collections in
Menlo Park, Calif.; those with "D" prefizes pertain to a Denver, Colo., locality
register but the collections are housed in Menlo Park.

Current investigations

these studies will surely modify some of the data presented in this progress
report. Marincovich is now restudying these and other U.S. Geological Survey
collections as well as recently collected material from several sections in this
region as a part of his long-range faunal studies of the marine Tertiary of the
Gulf of Alaska. Richard C. Allison of the University of Alaska is also working
on the molluscan biostratigraphy of this region with special emphasis on the
Neogene (Allison, 1976, 1979). Additional studies have been carried out, or are
in progress, by industrial and consulting paleontologists in connection with
petroleum exploration. The results of this work, however, are not available and
it is highly unlikely that these data will be published at an early date.

Previous work on megafossils

The molluscan paleontology of the Gulf of Alaska Tertiary Province has been
the subject of two monographs of the late Oligocene and Miocene faunas from the
Yakataga District (Clark, 1932; Kanno, 1971). Pectinid bivalves of this region
have been described and monographed by MacNeil (1961, 1967). Reports on
Tertiary marine mollusks of this region published prior to 1971 are listed by
Addicott (1971) together with brief annotations. Other reports that deal
significantly with Tertiary mollusks from the Gulf of Alaska include Addicott
and others (1971), Addicott and Plafker (1971), Allison (1976, 1979), MacNeil
(1965), MacNeil and others (1961), Marincovich (1976), Masuda (1972, 1973,
1976), Miller (1953, 1961, 1971), Nelson (1979), Plafker and Addicott (1976),
Plafker and MacNeil (1966), and Plafker and Miller (1957). The sand dollar
echinoids of the Pacific coast of Alaska were recently monographed by Wagner
(1974).

) ) . " Alaska: U.S. Geol. Survey Misc. Field Studies Map MF-722, scale 1:40,000.
Age determination and correlation Nelson, C. M., 1979, The gastropod Neptunea (Prosobranchia: Buccinacea) in the

Larger marine invertebrates, particularly mollusks, have been useful in
correlating the Paleogene and earliest part of the Neogene of this province with
the eastern North Pacific standard sections of the Pacific Northwest States
(Weaver and others, 1944; Armentrout, 1975; Addicott, 1976) and of California
(Weaver and others, 1944; Addicott, 1972). The post-lower Miocene is very
difficult to correlate with these standard sections and, consequently, its age
in terms of the molluscan sequence of the North Pacific is not well known.
Beginning in the middle part of the Miocene epoch (Newportian Age), cool to

cold-water faunas replaced the shallow-water, warm temperate faunas that sedimentary environments in Alaska: Alaska Geol. Soc., Anchorage, p. Ql-
characterized the earlier part of the Tertiary. This rather striking change was Q23.
brought about by a profound cooling of the shallow-water marine environment in Plafker, George, and MacNeil, F. S., 1966, Stratigraphic significance of

this region following the early Miocene Pillarian Age (Addicott, 1969; Bandy and
others, 1969; Plafker and Addicott, 1976). As a result, the placement of post-
lower Miocene subseries boundaries and recognition of stage/age units is highly

inferential and substantially less reliable than thg boundary placemegts for the Plafker, George, and Miller, D. J., 1957, Reconnaissance geology of the
earlier part of the Tertiary. Nevertheless, work in progrﬁss.by Allison (1976, Malaspina district, Alaska: U.S. Geol. Survey Misc. Geol. Inv. Map I-484.
1979) and Marincovich (written communs., 1976, 1977) indicates that much Rau, W. W., Plafker, George, and Winkler, G. R., 1977, Foraminiferal

improved correlations with the lower latitude Miocene and Pliocene sequences of
western North America can be expected to develop from refined biostratigraphic
zonation of the local sequences in southern Alaska.

Placement of two series-epoch bounddries in this report, the Eocene-
Oligocene and Miocene-Pliocene, differs significantly from that of earlier
reports on the Gulf of Alaska Tertiary. The Eocene-Oligocene boundary is
positioned at the top of the Galvinian Stage (= top of the "Lincoln" and
Refugian Stages) rather than in the lower part of the Galvinian (= middle part
of the "Keasey" Stage), as was done by earlier authors. This change is based
upon recent micropaleontologic data from the standard sequence of California
(Bukry and others, 1977). The early Pliocene of previous reports is reassigned
to the late Miocene in keeping with current recognition of the Miocene-Pliocene
boundary at about 5 m.y. (Berggren and Van Couvering, 1974) rather than at 9 to
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| l Tachyrhynchus aff. T. erosus (Couthouy) M1872, M1873 . : ) ) ) D1A6(T) aff., D167(T) aff. Hiatella arctica (LANN&) ——m—m s oo oo M1860
I ' Turritella cf. T. gretschishkini Ilyina - ——-——--— M1889 acoma cf.. M. inconspicua Broderip & Sowerby s=m—sm=s—r——cm oo D165(T) MECHHE. (CAlEATER GRETIR —mmmmmm i om e s s i i e e e m o e P R M1847 cf., M1849, M1850 cf.,
. _ . M4239 ' | Macoma cf. M lipara Dall ———————mmmmm e D168(T) M1862, M1865 cf., M1866
Hemithiris psittacea Gmelinb P == —_— B M4236 : | Macoma (Macoma) aff. M. (M.) lorenzoensis arnoldi Tegland —-——==——===————= M6651
i identalis obsoleta Da S s = ; | : . e (Qhaver) _
?;egeﬁr:tiiéz ?::l zgtz - e e M4242, M4243 | | 5egagold%; th{aCIaefsrmlf_Effffff) ______ D169(T) Macoma aff. M. lipara Dall —————=———mm—mm e e M1850
ndeterm L l ya cuneiformis (Boehm) M6639, ME640, M6641, M6650 e i M6594
| I Mya truncata Linnd - M6637, M6638, D171(T) S T 1 M6594
! | Nuculana (Borissia) alferovi sakalinensis Kristofovich M6638, M6641 Macoma sp. (intermediate between M. lipara Dall and M. middendorffi Dall) MI1867, M6594
i [ Patinopecten cf. P. jonesi Kanno . TTTTTTTTTTTTTTTT T M6641 Nucula aff. N. bellotii A. Adams ———————— e M1853
L beripions (Aelga) bosehoense (Fokoyame) ——oooo oo NE638., MER4D, ME641 Fugula LARAS cxpened RemE — S M1846 cf., W18SS cf
i o T 2 s ™M {rd =—— e e M cf., M cf.,
| I @ FA|RWEATHER GLACIER Pseudocardium cf. P. densatum Conrad ————————=————— o ___ D172(';‘) Wagulans fossd Balrd M1867 cf.
| Securella alaskensis (Clark) ———————mmmmmmmm oo~ M6647 , e N ———————— M1858
' I Securella cf. S. securis (Shumard) —————————— oo~ D166(T), D172(T) Nuculana cf. N. chehalisensis (Weaver) —-----—-————---
. S. - p WULELLLY) L aniieaiTiEsE B - N BARRITE CMETATEEY e e s o e e mm m  E aen M6594
I ' PELECYPODS Localities - © 0 1S Nuculana cf. N. pernula (Muller)
| | - Sl%lqua 8P ) M6642’ D165(T) Pododesmus (Monia) macrochisma (Deshayes) ——-—————=——————————————————————= M1850, M1866, M1869
! Spiauie Gmchmmmily] uF, S vessn A e — wais. st
X 3 A 3 . « . (S Sy S M 9,
EXPLANAT'ON : | Acila (Truncacila) cf. A. (T.) empirensis Howe ----- M6606 Terebratulina cf. T. transversa caurina Gould =————————m oo D168 (T) Sez:rlpes groenlandJ:cus (Brug““1ere) __________________________________ M6504
! | N A S A S M6598, M6599, M6600, M6602, M6603 Thracia sp. - M6638, M66437, D165(T)? Spisula (Mactromeris) albaria (Conrad) M1866
. g pevaie® N oo L e e e i [ ! . . . . (ol e e e e e e
| { Cyclocardia aff. f- yakatagen;ls (Clark) --- :2232 Yoldia (Yoldia) cf. Y. (Y.) biremis Uozumi ————————=—————ommmmmmm M6638’ ig;;:iacif YS IEZZiugaa?ZZy) ____________________________________________ M1862
] Martens) ——erercoomssessssssESEEScdERnansmEenRae , . . . Y. c
STRATIGRAPHIC SECTIONS | Macoma incongrua von - T ﬁ__ Yoldia (Cnesterium) ensifera Dall ————————mmmmmmmmmm e M6638, M664N cf., M6646, M6649 cf. ” £ ] i i e e e e e 2 e e e 5 e o e e P S R S M6496
' : Mya (Mya) truncata Linné -----——=—-—=-—-=--mmmmoooomooonooooommem e e 32232 of ., M6599 Yoldia of. ¥: 1imatuls SEPIGAEA DAL —mm——momo i e D168(T) ’ ?Venerid
: | Nuculana sp. ---zi-——‘ 9 = - M6599. M6600. M6606 of Yoldia cf. Y. scissurata strigata Dall —————————— o ___ D1AB(T)
| Panomya arctica amarc CTTTTTTTTTT TSI T T T oo oo i ’ : Y01dia SP. A = === mm e oo M6648
. : s . ; i i ——————————— e GASTROPODS
Lithologic symbols are standardized; VN Patinopecten ngtuyapeCEenj lituyaensis MacNeil ;2282 6608 e — ME648 Saflebron.
i Patinopecten (Lituyapecten) Sp. —————=—=——==——=-——————---—
Co]umn 1S b.l ank Where no rOCks are Periplima (Aelga) besshoense (Yokoyama) ______________________________ M6597’ M659°’ M6600’ M6602’ M6495
exposed; column is dashed and symbols (Ketetofovien) i ma st MBI GASTROPODS . rererre: TECHEIRIE e e e 1862
i i Yoldi voldia) aff. Y. (Y.) takaradaensis (Kristofovich) ----—===-----—- s usitriton oregonensis (Redfield) ——-—-—mmmm=m—m—m=m=m
aY‘e'nOt Shown Where th]CkneSS 1S AL (Yars) Natica (Cryptonatica) clausa Broderip & Sowerby
eSt1mated r‘ather than measured g g . Neptunea aff. N. decemcostata (Say) —————————————=———————————————————————
Beringius cf. B. crebricostatus (Dall) ———————=——— e M6638 i achi (Dall) ---——- ——
GASTROPODS Brcoloum D S S e————— e e ohE i genogota #5En . chlschfem (Ball)
. . B P e
~ Clinopegma aff. C. magna (Dall) —-——————————m——m——— e D166(T) 2:2?§O§:m21105a (cigiiilef———f __________________________________________
Littorina cf. L. petricola Dall e D167(T)
S T 2
) Beringius cf. B. crebricostatus (Dall) M660 Littori s P S M6637
S SMITSL—Thyosira. lisecto ?Buccinum sp. - T T e 32223, M6600. M6602 N;tizzl?zr;gtonatica) clausa Broderip & Sowerby ——-——=—=—-—m—m—mmm—mmmmo M6638, M6630, M6640, M6644 S——
] . = 0 f Kk t . Colus sp. “““““‘“““"““““"““'“‘1"; _____________________ ME606 T Natica (Cryptonatica) SPp. ==————==———mmm—m e D165(T), D166(T) _
Lithostratigraphic unit; g o MI782 4~ ccurrenrc]e 0 K By taxa; inaShlic(”ezpselt”?ae?) Ef'sZ'Bﬁf,’éiriirZ”gii‘Zrég ark) ———- i} M6599, M6600, M6602, M6603 Neptunea (Neptunea) cf. N. (N.) plafkeri Kammo —---------—=m=mmmm————mumu M6637, M6638, M6641
i i ' pronatical cdiau o ’ ’ Neptunea Sp. A === — M6644 U M1848. M1856
bracket is dashed and quemed —— range, wnere known, 1S atlea oLy M6606 P P PPy T mm— s
. i i o i i . o Neptunea Sp. B —————m oo M6644
where unit assignment 1s L shown by solid Tine Neptunea (Neptugea)tpiaf];e;l I?;u;no = Cat - :2232 Oenopota chiachiana (Dall) ———————msmm e e e i S e S D169(T)
1 i N amiltonensis Ci s i . B A e e e
uncertain g{ — Neptuneo n.sp Turritella (Neohaustator Prllscofusus aff. P. clarki Kanno M6638 SCAPHOPOD
Priscofusus sp. —---- S e e e e e S e e S e e e S e e e e e e e M6639 R
- Thais lamellosa (Gmelin) —=—==———————— e D171(T)
/
;2 - Turritella cf. T. gretschiskini Ilyina ——————————————— oo D168(T)
§2 ' - Dentalium sp. —— M1853
. " " oeMI784—
Matlockian ( Blo‘tte.'eL) . = e = CRUSTACEAN
Upper Galvinian ("Lincoln’) == BRACHIOPOD
Spiny lobster fragments - --—= DI167(T)
Hemithiris psittacea (Gmelin) -------- M1866
. . c
Correlation Tline; o ECHINOIDS
ueried where uncertain = . ) |
] 8 ; Megafossil sample Tocation
*5< IF and number; see checklists PP B L AL S
. s :
w ) | (all samples are in the U.S. e o
A @ o
§§<]- Geological Survey Gulf of ) e — - R e
2 1] Alaska reference collection |
B | *M5750 , ICY POINT
X Q.
. .{’ "o " L %g
Upper Galvinian (“Lincoln’) 9 218 . PELECYPODS Localities
Lower Galvinian ("Keasey") ' 1000 FEET A3 " TOPSY CREEK ——* B
METERS 300_”_- | ’ Acila cf. A. empirensis (Howe), A. nakazimai Otuka, A. conradi (Meek) --- M1833, M1834, M1836, M1837,
B PELECYPODS Localities M1838, M1839 aff.
-1 e Megayoldia aff. M. thraciaeformis (Storer) ——————————————————m——m————— M1834
o Patinopecten (Lituyapecten) n. Sp. ———==—=———m o M1842, D187(T)
- . ; . P i Meek ——=—=—- Spisula aff. S. albaria (Conrad), S. coosense Howe ———=————=——————————————v M1833
—— o Acila cf. A. empirensis (Howe), A. nakazimai Otuka, A. conradi Meek D176(T) . . R
CHECKLISTS 200 L 60 Clinocardium cf. C. coosense (Dall) =———mmmmmmmmmmmmmmmmm e D%:ET; Thyasira aff. T. bisecta (Conrad) -----———------ E M1836
Macoma cf. M. calcarea Gmelin --———-----=—==————————————===—-—-—-s—-sssoosos D T
. : s 3 o —-+—500 13 fs (TTEAVET) —im e s i s i s i i S i e o e D176(T)
Queried taxa are tentatively identified g:isijzacfe};‘? ;j;’;iz I‘)aii”_fi ___________________________________________ D176(T) GASTROPODS
100 — Periploma aff. P. stearnsii Dall ====—m=———————=—————————=———————ooosoo— gi;gg;
M42447 I~ - Spisula voyi Gabb -------—————————————smommmm e .
. . . . . ; i __ R D176(T Bittium aff. B. bramkrampi Durham ——————————— - M1836
Taxa questionably present in collection from this locality + Thyasira cf. T. disjuncta Gabb ) Pastone e an e b femeaits Hainatatnn DAy R
| . Natica (Cryptonatica) aff. N. (C.) clausa Broderip & Sowerby --—--————-——- M1836
GASTROPODS Neptunea aff. N. eurekaensis (Martin) —————————— M1835, M1836, M1838
‘M4224 ct. . o—-0 - Neptunea aff. N. lyrata (Gmelin) ——————————— o M1835
Species present is cf. species ¢ited in collection from this Tocality )
VE RTICAL SCAL E \/ Clinopegma magna (Dall) —==========-—-—-=-——-oo-soomsosmoomomooomommTe T D221(T) STARFISHES
) Natica (Cryptonatica) cf. N. (C.) clausa Broderip & Sowerby —----——=----- D176(T) c
M1887 aff. - S GULF OF ALASKA Neptunea aff. N. lyrata (Gmelin) s D178(T)
Species present is aff. species cited in collection from this locality g4 & 58° SHRESLIASEET G, mpal —
4300 ') BARNACLE Spatangoid fragments M1833, M1835, M1839, M1840,
- N o~ £/ D . M1841, M1843, M1845
R / Rocks of 0 50 wom. o REN D176(T)
Q@D Y/ Tertiary Age %4, : ! . ]J . Balanus Sp. —————------TsSSs ST oo sooooso oo oo oo omsommoomomo oo
///// 0 50 100 150KM. )
. . . : L
Measured stratigraphic sections are numbered sequentially from west to east | L «Qm )
148° 144°

to correspond with their designations in Rau, Plafker, and Winkler (1977).
Numbers 2, 12, 14-18, and 21-25 are not included, inasmuch as they were used
to designate wells for which no megafossil information is available. (The
wells are not included on these charts.)

This report is preliminary and has
not been edited or reviewed for
conformity with Geological Survey
standards and nomenclature.

PRELIMINARY MEGAFOSSIL BIOSTRATIGRAPHY AND CORRELATION
STRATIGRAPHIC SECTIONS IN THE GULF OF ALASKA TERTIARY PROVINCE

O. ADDICOTT, G. R. WINKLER, AND GEORGE PLAFKER
1978

OF

BY W.



