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P e i —— — &) geology modified from Burk, 1965
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CONTOUR INTERVAL 200 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1829
CORRELATION OF MAP UNITS l TOLSTOI FORMATION (Eocene and Paleocene)—The Tolstoi Formation, named and defined by Burk (1965, VOLCAMIC BOCKS
p. 83-85, 189) who designated type locality on east shore of Pavlof Bay and in adjacent hills from Cape s S Contact—Dotted where concealed
SEDIMENTARY ROCKS VOLCANIC ROCKS INTRUSIVE ROCKS ”_.o_mﬁom and Tolstoi Peak northward to entrance to Canoe Bay, is here adopted. In mapped area, the Tolstoi Qad ASH AND DEBRIS FLOW DEPOSITS (Holocene and Pleistocene)—Pumice, ash, and ash-flow tuffs typically ———--- Fault—Dashed where approximately located or inferred; queried where doubtful; dotted where concealed. U,
Hol includes all sedimentary rocks above the Hoodoo Formation and unconformably below the Meshik unconsolidated and nonwelded, unsorted to moderately well sorted, and poorly to moderately well siratified. upthrown block; D, downthrown block. Arrows indicate relative lateral movement
. olocene Formation. The Tolstoi, a nonmarine sedimentary rock unit with high percentages of volcanic clasts, is well Ash-flow tuffs are composed of pumice and scoria bombs as much as 60 cm in diameter in a matrix of fine to AN Thrust or high- fault—Dotted where concealed. Sawteeth on upper plate
A s Qs H_\ and H_v QUATERNARY exposed on east slope of the mountain between Windy Bay and Portage Bay in sec. 27, T. 46S.,R. 60 W., at coarse ash, pumice, and lithic fragments and range in composition from basalticandesite to rhyolite, but most F Mmmlm.m:om - e . Dashedibere fnted S wvm Ma Fotiod wh led
Pleistocene 300 m elevation and continuing northwest approximately 3 km. The Tolstoi is about 1500 m thick and are dacite. Compositional zoning is common with silicic basal tuffs overlain by mor Ao 2 wing trace of axial plane. Dashed where inferred or approximately acatec; WIEECICORECAIEn,
s i ! : 3 : s pRS g y more mafic andesite tuffs. Arrow indicates direction of plunge
0 i 4 consists of thin- to medium-bedded sandstone, siltstone, conglomerate, shale, and coal in units 10 to 50 m Air-fall components confined largely to areas adjacent to volcanic centers. Most of the ash-flow tuff results ¥
4000 Tmr pea g thick. Lower partis mainly interbedded dark carbonaceous siltstone and tan sandstone with minor coal beds. from major eruptions of Aniakchak and Veniaminof Volcanos about 3,300 to 3,700 years B.P. and are = ml--+ Anticline
s Plioceneior cha_« part is aoBS_m:mﬁma w< ﬁrm_nw oo:&oﬂm..wﬂ 58&%@%& with mﬂ%ﬁowﬁ M_W.Mo:mmm:m shale. Qmww in distributed up to 50 km from their eruption sites (Miller and Smith, 1977, p. 173-174) \*l LR Syncline
Miocene conglomerate mainly mafic volcanic rocks with up to 10 percent chert and quartz and rare granific clas®. VOLCANIC ROCKS, UNDIVIDED (Holocene and Pleistocene)—Dacite, andesite, and basalt lava flows, vol Strike and di indicate atti . . ;
; s == " : : . . : ) ) s , vol- e and dip of beds or fl Dashed symbols indicate attitudes estimated from distant or airbore observa-
SEA LEVEL : Seidoecleedmiaorpeion Siae SR ond U S L e G e canic breccia, lahars, and explosion debris flows. Basal flows at Aniakehak and Veniaminof Volcanos mainly L A i S it st
2000 4 Hﬁv Miocene % Miocene Formations and L:no:*onsmﬂ_u\ underlies the Meshik and Wauwrmxm Formations Plant *omm_m.maw noBBom: M:amm#m. Meo‘wcmwxmum_m% desite; o:S_“M wmm«ﬁwﬁm%:a%—mmﬂ_ ﬂﬁu@a ot aiicly amnwmm Black vﬂmﬁﬂdwwnmm @ Horizontal
= il oS Rk : 4 acite center. Individual flows commonly m thick. Flows are coarse grained to glassy, light gray to
4000 i - _,emn_m%umw_ma l and indicate formation in mapped area is of Paleocene and Eocene age (J. A. Wolfe, oral commun., 1979) black, and commonly vesicular. Lahar and breccia flows mainly 30 to 50 m ﬁn_r steep sided, and short; R Inclined
- - TERTIARY l HOODOO FORMATION (Upper Cretaceous)—The Hoodoo Formation, named by Burk (1965, p. 59-63, 182) individual blocks are as large as 15 m in a matrix of small clasts and volcanic mud ey Overturned
] - Oligocene e for nearby Hoodoo Mountain near Port Moller with type section in exposures southeast of Hoodoo I CINDER AND SPATTER CONES (Holocene and Pleistocene)—Parasitic cones 30 to 300 m high, steep sided, Ty Crater rim
Qligacenc ] Oligocene and Mountain and along west side of Beaver River valley, is here adopted. in mapped area, formation, as much and commonly with small circular depressions at top. Rocks are mainly dacite; highly scoriaceous to o v I
and s Eo as 500 m thick, consists of thythmically bedded black shale, splintery darksiltstone, and thin dark sandstone. porphyritic glassy and in cinder-size spatter fragments to bombs 1 m long. Pahoehoe-type flow fragments SR oy e
Eocene = Sandstone beds 0.3 to 1 m thick, siltstone and shale beds 1 to 2 m thick. Sandstone beds are graded and associated with some cones. Large concentration of cones associated with Veniaminof Volcano; approxi- £ 2ls Hornfels
B w&%ﬂ Wc _m_w_mmﬁwozm sm: mw“zm_aﬂ gﬂ&:m%mﬁﬂﬂ:%:my w:aaa?% M_mmm. swm% m: turn is oﬂﬁwm mw\ mately 40 cones form a belt 6 km wide with a N. 40 W. strike ) ("—  Dikes and sills
Eocene and aminated siltstone and shale all characteristic of turbidite deposition in deep water. Exposures limited to = : CE 5 : i
l " Paleocene Pal k areas near present Pacific Ocean coastline. Conformably overlies the Chignik Formation; contact with the I U>OMM&%=%JNMMM=NWMM mw:%«:“% Q@mw“_%m HM%MEWW, __QMMAHM ,Mwﬂw Wmn%nhﬁﬂa W_mn_r vo%rwaﬁ_n with 8 Hot spring
S il Chignik is gradational. Unconformably underlies Tolstoi Formation. Ammonites and pelecypods from the ‘ointed HHRsa R : FrCRenCoha SO & e eImonTcainer g Glacier
formation indicate an early Maestrichtian (Late Cretaceous) age (D. L. Jones, written commun., 1979) o UMm:.m (P o LBt e o e R e ; e
slightly younger than the Chignik Formation ocene to Oligocene)—Porphyritic to glassy, dark gray to black, fine to coarsely crys ine.
Upper .4 Phenocrysts of plagioclase, horblende, and pyroxene. Flows 10 to 30 m thick; commonly columnar jointed.
Greiaceots K| CHIGNIK FORMATION Upper Crtaceous—_Namedby Atuood (1911, .25, 41-48) o xponuesatCigre Locally indudes volcanic breccia, lahas, and tuff :
. CRETACEOUS goon an ignik Bay with its type section in ers Creek near Chignik Lagoon. The section on nort 3 ‘ b oo : 5 .
= shore of the lagoon between cove (Boomers Cove) 1.5 km north of the airstrip and the sand spit at entrance I BASREE Awon_wﬂﬂﬁoﬁw_:w%%_:mV%o%nﬂﬁ”%%ﬁ%ﬁ%:ﬂ%ﬂﬂ%:ﬂﬂﬁrcm.uﬂwﬂwsom_m cMw_Mc_memwﬁw«m«gm_:
3 = to lagoon is more completely exposed than that at type section and is here designated a reference section. W_“ﬂc_m:am. <.mm§8 E_mﬂ with zeolites <o~wnw:mn breccia ws_n_ _mrmmn.m nOBB%.Mmc interlayered with m%&mc REFERENCES CITED
& Q = Lower Cretaceous The Chignik Pormation 153 eyclic :mm_..mz.o«m stigsine gl neamarno mm&:&:g o i isting of MESHIK FORMATION (Oligocene and moS.:&lZmBma by Knappen (1929, p. 198-201) for exposures along
m o) nm w ! Lower Cretaceous and 7 JURASSIC AND mmsa&o:m. _uwv_u_m-nn.vdc_m no:m_oam«m.ﬁm, m&mﬁo:.m« shale, and coal m,c.o ut 500 m thick. mm:amﬁo.sa _m.BmmEB sides of valleys of Meshik River and Meshik Lake. Formation well exposed in mountains south of the Meshik Atwood, W. W., 1911, Geology and mineral resources of parts of the Alaska Peninsula: U.S. Geological Survey Bulletin 467,
2 Q ; = dark gray to brown, fine to medium grained, medium bedded to massive, carbonaceous, and friable; consists ; £ o :
S £ 2 FEET Upper Jurassic CRETACEQUS A e ] River, along Rudy and Wolf Creeks; at least 1500 m thick and consisting of coarse volcanic rubble, lahars, 137 p.
e = z 1 mainly of quartz, chert, and feldspar grains with as much as 25 percent lithic fragments; commonly channeled A S bl ) i T 4 rubble fl Burk C. A 1965, Geol ¢ the Alaska Peninsula—island arc and continental margin: Geological Society of Amicics
= = O 6000 Upper Jurassic and crossbedded with pebble-lag gravel in channels. Conglomerate made up of clasts mainly of black, gray, basalt an J:MMMMQ w%moman mswm gﬂ:Mme MHN.WMENM wmaammwu:c omn% P MH%_M : MMS:M : om.c”“ Do tag s no ogy of the Alaska Peninsula—island arc a gin. ogl
] o 2 : 4 : composed o ) ) ’ :
i ; 2 | JURASSIC gicn, anded chest, uitie ariasts, grmniticvacks; and ssinor wolcanic socks, same condlomerzio Conges st of formation. Individual flows fo 30 m thick. Vesicular basalt and andesite flows intetlayered Capps, S. R., 1923, The Cold Bay district: U.S. Geological Survey Bulletin 739, p. 77-116.
Disconformity (?) JURASS entirely of black chert pebbles. Siltstone is dark, sandy, and micaceous. Bituminous coal in beds 0.3 to 2 m ] : = = 5 ; . : g .
: . - : with the lahars and rubble flows. Rock dark brown, green, and black. Flows locally enclose petrified wood Galloway, W. E., 1974, Deposition and diagenetic alteration of sandstone in northeast Pacific arc-related basins: implications
2000 i thick. Rocks are commonly calcareous, and some sandstone units are sideritic. Fossils locall abundant 2 G1een, -4
% Miidle mainly pelecypods and wamsoaﬁmm indicating a Campanian and early Maestrichtian (Late Onmhnao:mv age and some vitric tuff and contain abundant leaves of late Eocene age (J. A. Wolfe, oral commun., 1978). K-Ar  for graywacke genesis: Geological Society of America Bulletin, v. 85, no. 3, p. 379-390. .
SRR LEVEL e T (D. L. Jones, written commun., 1979) Unconformably overlies Herendeen Limestone and Staniukovich dates of 30 to 35 m.y. on basalt (F. H. Wilson, unpub. data, 1979). Unconformably overlain by Bear Lake xaam. ,_.m_mﬁwwr mmn_m. E‘:M« : W__W; o Mﬂm s GM_EW_M? i’ Wm_mowmo_‘%m_swwmn_um_—‘% o >MNM_S —UMMW% p om
i ! et ) 7 ies the Tolstoi Formation eological and Geophysi urveys, Short notes on Alaskan geology— % ivision of Geolo an
2000 DESCRIPTION OF MAP UNITS Formation and conformably underlies the Hoodoo Formation Formation and unconformably overlies t Geonh k
) : : physical Surveys Geological Report 51, p. 9-11.
VOLCANIC ROCKS, UNDIVIDED (Tertiary)—Includes flows, tuffs, lahars, and volcanic breccia 2 ’ X el S .
4000 SEDIMENTARY ROCKS I HERENDEEN LIMESTONE (Lower Cretaceous)—Named by Atwood (1911, p. 25, 39) for exposures at I wsmﬂu%%l.m*wﬂm; 1929, Geology and mineral resources of the Aniakchak District: U.S. Geological Survey Bulletin 797, p.
Herendeen Bay with type section just east of Mine Harbor. Exposures in the mapped area limited to a few : : s ) ) 5
Qs SURFICIAL DEPOSITS (Holocene and Pleistocene)—Unconsolidated, poorly to well sorted, poorly to moder- small areas along Broad, Braided, and Landlocked Creeks. Section consists of about 30 m of thin-bedded INTRUSIVE ROCKS ZE&M.W H_v.. and wamrm%wh« %oqq. Spectacular mobility of ash flows around Aniakchak and Fisher Calderas, Alaska:
ately well stratified; includes alluvial, colluvial, glacial, marine, lacustrine, and eolian deposits. Locally calcarenite, composed mainly of Inoceramus prisms, and thin limy sandstone; all light gray in color. Locally S mo_wmm,omo ..wc. S . . US. G o
includes reworked volcanic ash and debris flow deposits. Alluvial deposits range from coarse subangular rock may be mapped with the Staniukovich Formation. Gradationally overlies Staniukovich Formation and 3 ) PULL, ¢y , A reconnaissance in southwestern Alaska in 1898: U.S. Geological Survey 20th Annual Report, pt. 7, p.
o fi d and silt: considerable reworked pumice near volcanic centers. Colluvial deposits z e : RHYOLITE PLUG DOME (Pliocene or Miocene)—Small felsic domal structure in northeastern part of mapped 31-264.
agments to fine sand and silt; consider p pOS unconformably underlies Chignik Formation e : e S : S ) it ;
include coarse, angular rubble forming landslides, talus cones, and rock glaciers as well as weakly stratified area. Porphyritic, vesicular, distinct domal banding. Commonly altered and mineralized (Yount and others, Wilson, F H., 1978, Map showing preliminary results of K-Ar studies in the Chignik and Sutwik Island quadrangles, Alaska:
silty rock debris and stony organic silt forming solifluction deposits. Glacial deposits include poorly sorted I STANIUKOVICH FORMATION (Lower Creta dU Jurassicl—Named by Atwood (1911, p 25,88 1978). Light gray to reddish gray. Large quartz phenocrysts U.S. Geological Survey Ovm,q..-m_m Report 78-1064, 1 sheet, wnw_m H“mmo_ooo. o
nonstratified drift forming end, lateral, and ground moraines and moderately well sorted and stratified for exposures at its type mmomno%\ MM mmammmﬂmﬁw_,.z_o%%m: ﬁ_.mmmnﬂmon hm___mm_,. _w_ Bmw—uaaﬁ area, mﬁsmmo..w I ANDESITE PLUG DOME (Miocene)—Hypabyssal plug domes with associated dike and sill complex. Fine to <o=3m Z.owm; Ooo__mc. Mrr«u; W:mw_mlmm«&_.a_w_z.mHoqm.&wmav_m%owmwscamﬁﬁm:ﬂ_ﬁi MNS, statistical m_cs._imé of analyses
ice-contactand outwash deposits. Marine deposits consist of moderately stratified and sorted sand and gravel consists of thin-bedded feldspathic to arkosic sandstone. Thickness as much as about 300 m. Mainly tan to medium crystalline, homblende bearing. Mostly along Pacific coast side of Alaska Peninsula and on offshore or ro mmnw_aﬂwwo mwm and Sutwik Island quadrangles, Alaska: U.S. Geological Survey Open-file Report 78-557, 1
on beaches, wave-cut scraps at several elevations, and mud and silt in estuaries. Lacusfrine deposits consist greenish-yellow sandstone, the greenish-yellow rock commonly spotted with laumontite. Rocks characteris- islands. Commonly altered and mineralized (Yount and others, 1978). K-Ar ages of 7 to 16.5 m.y. (F. H. sheet, scale 1:250,0UU.
mainly of fine sand and silt. Eolian deposits forming dunes 10 to 20 m high are largely of sand and pumice. fically contain abundant pelecypods throughout of the genus Buchia indicating a Kimmeridgian (Late Wilson, unpub. data, 1979)
Large areas are covered by organic silt swamp deposits Jurassic) to Berriasian (Early Cretaceous) age (D. L. Jones and J. W. Miller, written commun., 1978). I QUARTZ DIORITE (Miocene)—Mainly confined to Devils Bay batholith. Medium to coarse grained, equigranu-
= T X o . ; . Conformably and gradationally overlies the Naknek Formation. Gradationally underlies the Herendeen lar, hornblende and biotite bearing; rarely with small secondary biotite crystals. Mafic zenoliths moderately ADDITIONAL REFERENCES
Tmr ZFJM@W%MWM%NZ%mhm.ﬁumm«ﬁmvwmwmvﬁw. .N.,M\WM ﬂmwm%”%._.m MMM MMMMMMW Mmm%,mm. Mﬂ_ﬁomm%mﬁmwﬂw A_Mwnmow__%:wmmc Limestone and locally may include rocks of that stratigraphic unit; elsewhere unconformably underlies the common, Well-developed hornfels zone in surrounding sedimentary and plutonic rocks. K-Ar age of 6 to 10
and 22, T. 48S., R.69 W.) of unnamed mountain 12 km east of Bear Lake; name selected for the Milky River Chignik Formation m.y. (Wilson, 1978) In addition to several of the above references, the following publications have resulted from U.S. Geological Survey
which lies west of this mountain. At type locality formation is about 1525 m thick and consists of volcanogenic NAKNEK FORMATION (Upper Jurassic)—Named by Spurr (1900, p. 169-171, 179, 181) for exposures at I GABBRO (Miocene)—Small pluglike plutons and associated thick sills and dikes. Sills 20 to 50 m thick form mapping in the Chignik and Sutwik Island quadrangles, under the auspices of the Alaska Mineral Resource Assessment
C’ nonmarine sedimentary rocks with interlayered flows and sills. Lower part consists of 1000 m of nearly all Naknek Lake. Marine sedimentary rock unitwidespread on the Alaska Peninsula. In mapped area, formation islands along Pacific coast and are composed of plagioclase and pyroxene, dark green to black. Confined Program (AMRAP), and contain information in greater depth than that presented on this map.
FEET fluvial coarse, volcanic sandstone and cobble-boulder conglomerate, highly crossbedded and channeled. consists of two unnamed members with a combined thickness of 1500 to 1800 m. The lower member is mostly to northeastern part of mapped area. One K-Ar age of 9.25 m.y. (F. H. Wilson, unpub. data, 1979) Detra, D. E., Cooley, E. F., Day, C. W., O'Leary, R. M., Holloway, C. D., and Yount, M. E., 1978, Results and statistical
& o mo%m poorly 5&:.33&, dark brown to gray, with n._mmm composed almost entirely o*. volcanogenic ,%_u:m. mainly an arkosic sandstone and conglomerate, light to medium gray, fine to coarse grained, and generally I DACITE PLUG DOME (Miocene and Oligocene)—Numerous small hypabyssal plug domes and associated dikes summary from analyses of stream sediment and heavy mineral concentrate samples, Chignik and Sutwik Island
| pper part contains numerous porphyritic andesite flows, lahars, and tuff beds interlayered with the thick bedded to massive; commonly crossbedded and laminated with magnetite grains forming dark and sills: most numerous in northeastern part of area near Pacific Ocean coastiine. Fine to coarse crystalline, quadrangles, Alaska: U.S. Geological Survey Open-file Map 78-345, 96 p., 2 sheets, scale 1:250,000.
4000 sedimentary rocks; volcanic rocks thicker and more numerous upward. One flow unit near top dated at 3 laminae. Granitic clasts form a major of the conglomerate; clasts of chert and white quartzin about equal . ’ : s . Detra, D. E., Cooley, E. F., Hopkins, R. T., Jr., O'Leary, R. M., and Jefferis, D. R., 1978, Final results and statistical summ:
5 : : ? . Inae jor part g q q light to dark gray, with phenocrysts of quartz, biofite, and hornblende. K-Ar ages of 10 to 35 m.y. (Wilson, ! : >, £ : ary
m.y. (F. H Wilson, unpub. data, 1979). Clasts in lahars as large as 2 ni. Fumarolic channels in some proportions form the remainder. Lower member, a near-shore to fluvial nonmarine deposit with moderately 1978) from analyses of stream sediment and heavy mineral concentrates samples, Chignik and Sutwik Island quadrangles,
= 2000 tuffaceous units with some m:ﬁw.mo: around nrmq.i@_m. C:nw:moaam_u_c overlies Bear Lake Formation and abundant carbonized plant debris, contains sparse Buchia of Oxfordian age. The upper member is mainly a . ) f ) 3 Alaska: U.S. Geological Survey Open-file Report 78-1090, 105 p., 2 sheets, scale 1:250,000.
[ SEA LEVEL unconformably underlies volcanic flows and surficial deposits dark-gray sandy siltstone and shale with a few thin sandstone interbeds and moderately abundant limestone I w>m>r._. E.C.O UOEmw. (Oligocene)—Small plug @oBmm and associated dike and m_.__.msw_.am. OQ..:BO:E with Detterman, R. L., Case, J. E., Cox, D. P., Detra, D. E., and Wilson, F. H., 1980, The Alaskan Mineral Assessment Program:
— 2000 BEAR LAKE FORMATION (late and middle(?) Miocene)—Named by Burk (1965, p. 89-92) for exposures concretions; contains abundant pelecypods of the genus Buchia and sparse ammonites indicating an m:no::a_:m.<o_8=_n n.c_uv_m moc_cm and _mrmmm.. Fine to coarse Qcm&E:m. Jo%oh_% amﬁmm_c §M_ E__.oxm:m Background information to accompany folio of geologic and mineral resource maps of the Chignik and Sutwik Island
L - : above and eastward from Bear Lake. Type locality here clarified as on southeast slope (secs. 27 and 28, T. 48 Oxfordian and late Kimmeridgian (Late Jurassic) age, according to D. L. Jones and J. W. Miller (written wrmaoﬂcmﬂuﬁwm_c ;M_MMV TQWJM ende ~0un m__ﬁmhrm:oﬂcwmmmhﬂﬁ%% Y wel-develapedicolamnar quadrangles, Alaska: U.S. Geological Survey Circular 802. Circular contains a complete list of components of the
4000 S.. R. 69 W.) of mountain 10 km east of Bear Lake, Chignik A~7 and Port Moller D-1 quadrangles. In commun., 1978). Disconformably(?) overlies the Shelikof Formation and conformably and gradationally jointing. K-Ar ages of 30 to 35 m.y. (F. H. D, Inpub cala; ) Miscellaneous Field Studies folio MF 1053.
mapped area, formation is 1000 to 1525 m thick and consists of inner neritic and nonmarine sandstone, underlies the Staniukovich Formation ' DIORITE (Oligocene and Eocene)—Small plutons of medium- to coarse-grained hornblende-bearing equigranu- Pickthorn, W. J., Yount, M. E., Cooley, E. F., O’Leary, R. M,, Detra, D. E., and lto, Gail, 1979, Sample location map and
conglomerate, siltstone, shale, and thin coal beds. Formation is rhythmically bedded in units 1 to 10 m in Jar rocks with some small biofite crystals. Commonly altered and mineralized (Yount and others, 1978). analytical data for rock samples collected in 1978, Chignik and Sutwik Island quadrangles, Alaska: U.S. Geological
thickness; individual beds range from 6 cm to 1 m in thickness. Rocks dark brown to pale yellowish brown. l SHELIKOF FORMATION (Middle durassic)—Named by Capps (1923, p. 97 -101) for exposures on northwest Some of the rocks porphyritic with homblende crystals to 1 cm. K-Ar dates of 32 to 40 m.y. (F. H. Wilson, Survey Open-file Report 79-1506, 1 sheet, scale 1:250,000.
Sandstone moderately well sorted and grains moderately well rounded. Conglomerate made up of well- MWNMMM%:MNMWMMMMMWMWMW%N wﬂﬁﬂﬁmﬁﬂﬂ%wﬁwwﬁ Mﬁ@ &mMMMm%%MMWﬂWM&% W:“w mwyﬂw_.wnm unpub. data, 1979) us. man_oQ.Oowmmﬁmm. Howﬁm.w %lmm—Mm:mw@gMnmr wa_ OMAWMW:%W %:a Sutwik Island quadrangles, Alaska: U.S. Geological
rounded clasts, about a third of which are quartz and chert, a third volcanic fragments, and the remaind ; : 5 : n the RITE e Fc o : jum- to coarse-grain urvey n-file Repo: , 1 sheet, scale 1:250,000.
lithic sedimentary clasts. Crossbedding mnm channeling common in lower vwnmﬂw formation >¢=:am:mn~< mountzins between head of Through Creek and Conglomerate Creek. Section about 150 to 180 m thick. OW&MMW %@Q b Aﬂmwmwﬁm:@vlw_o.n legrmodionta oifie Seaidiieriastatotis Mot e 6 soe 1978, Aeromagnetic maps of Chignik and Sutwik Island quadrangles, Alaska: U.S. Geological Survey
R ; : 2 5 5 : 4 ; ¥ : R et ; y K-Ar method, using new decay constants, at 59.3 m.y. (Kienle and Turner, 1976, p. 9-11) ;
fossiliferous in well defined horizons in upper part; fossils mainly pelecypods, gastropods, and echinoids of Contains abundant ammonites, mainly Cadoceras and Pseudocadoceras, indicating an early to middle y : _ ; g Open-file Report 78-262, 1 sheet, scale 1:250,000.
late Miocene age (Louie Marincovich, Jr., and C. W. Allison, written commun., 1978). Unconformably Callovian (Middle Jurassic) age (R. W. Imlay, written commun., 1978). Disconformably(?) underlies Naknek l Edow.Zm ROCKS, UNDIVIDED (Tertiary)—Small stocks and plugs mainly hypabyssal fine- to medium- Wilson, F. H., 1979, Late Mesozoic and Cenozoic tectonics and the age of porphyry copper prospects; Chignik and Sutwik
grained rocks Island quadrangles, Alaskan Peninsula: Hanover, N. H., Dartmouth College, Ph.D. thesis, 177 p.



