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. 'BACKGROUND
X A-mo/l’}'ﬁ 1 This geologic map is the first in a series of maps dealing with the geology and mineral
€ %ﬁé,w\ resources of the Mt. Katmai area, Alaska. The map series is the result of the U. S. i
LY Wy Geological Survey’s Alaska Mineral Resource Assessment Program (AMRAP). Subsequent maps in $ b 4
1 G -
"-Q-S:-fﬁ-%‘}-“ £ the series will treat fossils, geochronology, detailed Quaternary deposits (both &
T unconsolidated and volcanic), and mineral resources. Such a resource-oriented study of an Gt
area that is nearly entirely either a national park and preserve or a wildlife refuge is of
merit for two reasons. First, the Alaska National Interest Lands Conservation Act (ANILCA;
P.L. 96-487) of 1980 reguires that such studies be carried out on all Alaska public lands.
o . And second, the Naknek-Mt. Katmai-Afognak quadrangles are the last quadrangles on the
Alaska Peninsula to be systematically mapped and evaluated by "modern” techniques; thus,
until now there has been a gap in published, geologic data relative to the amount of
. information available from areas to the north around Cook Inlet and to the south on the
154° 30 Alaska Peninsula. e ‘ : :
; : Fieldwork for the project was carried out in 1983, 1984, 1985, and 1986 and consisted
6f 130 days of helicopter support of an average of four geologists per day. About 15 days
. A g « : o b : of the 130 were entirely lost t‘g inclement w'eatger and another 15 we_;'e partly lost. Five
3 4 - Mot : X i : g : : sites served as base camps: Amalik Bay and Kukak Bay harbored the helicopter ship R/V Don
Base from U.S. Geqhagical Survey Afognak anf\d Naknek, 1952; Mount Kat~mai. 1951 with minor revnsiqns 1972. ; i S ; J. Miller (1983 and 1984); Naknek Lake (1984); Becharof Lake (1985 and 1986); and a former
: e 7 2 SCALE 1:250,000 This map is prelimincry and has ’ hunting camp on Battle Lake (1985 and 1986). In addition, commercial facilities in King
b i X A4 : i ¥ A 25 MILES 3 ; Salmon were used briefly in 1983 and 1985. ¥ R\
i o -E e Bl s : “\ : v S A ST { B N Simas R s not been reviewed for coni'ormity Recent studies in the region that culminated with published maps are few. The most
. iy 5 s s B S e e S outy o N S > R e ] ith U.S : e ; comprehensive is that by Keller and Reiser (1959) and includes a geologic map at 1:250,000
CORRELATION OF UNITS ; i3 - ‘ ' & ' i S ‘ i & % ST wi . Ge°,|OQICO| Survey editorial scale, a text briefly describing the map units, several measured sections, ‘and a review of
£ . L - 3 3 ; ! : 7 Py Vi A e s e AR e O T AP A Ty A O A el 3 : . all prior topical and regional studies. Our map differs from the Keller and Reiser (1959) -
; v SR t : i s ' i : ! : : ;i 02 B LI SE- S e B ZTI e SRR S e e, AR 2EE standards and S'VONQI’QP’NC nomenclature. map in the detailed distribution of map units and occasionally in assignment to major
Sugi;-fi::‘:}ﬁ;‘?rgo;:g;sand ;:u];g;:ic ntrusive Rocks ’ ““‘;:'g;‘s’m‘c \ : CONTOUR INTERVAL 200 FEET : units:; however, we emphasize the advantages we enjoyed %’n the superior logistical access
: s : ; x : ® e ‘ ' ¢ S fforded by helicopter, in the greater time of the AMRAP project, and in our better
8 YL _ _ Holocene and }QUATERNARY - DESCRIPTION OF MAP UNITS DATHM 15 MEAN SEA L FVEL :nderstandi‘n ) G &l
: B vdl : ; 2 A 2R e (AT T e NS e 4 A AR g £ g of the regional geology as a result of mapping in adjacent quadrangles
E' ‘ Ry : L Pigistocene ) ‘ : Surficial Deposits and Sedimentary Rocks - “W[\ 1‘1&:“,,“?}{;::’{; :‘i F::,[ [,“"L’:ﬂ,l,nm:! ll,‘,uw“,\h;:lﬁl fl:m; .;AW, published after 1959. The northeastern portion of our map was included in a compilation by
B ARSE O F s T @ @ : v ; i T QUA ARY ANDY ‘ : : : ¢ ; ; (966 MAGNETIC DECEINATION AT-SOUEH EDGE OF SHEE [ VARIES. FROM 21° 10 22° FAST T ot Magoon, Atkinson, and Egbert (1976) of data which were previously puplished, such as
L Sl | ' iy Qa  SURFICIAL DEPOSITS (HOLOCENE AND PLEISTOCENE) - Unconsolidated to poorly consolidated | B e o e e o o th i 0o pe g s T Conig
, e o ; A e N alluvial, colluvial, glacial, marine, lacustrine, and eolian deposits. Mainly ; d DIKES (TERTIARY) - Dikes from 1 m to 20 m wide and which occur southeast of the Bruin G «y W g Py £ o d Petering (1978
D Ri b 1 dified M Egb Pete
. : ¢ gravel, sand, and silt; locally includes extensi d ited 3 ouglas A% Aven Malk subsequently g ed by Magoou, Eghezt, &b e ! ).
: af o -}, Upper 3 < A iTaiis dhionttod fuiine theyletz ot by .rzpt‘{:n" epos pumice and ash < Bay fault, that is, in rocks no older than the Naknek Formation (unit Jn). Many Lastly, the distribution of the ash-flow tuff in the Valley of Ten Thousand Smokes is
3 Eail e it | i R e il e N B 1D ke e e e e e (e Too ane, sorshreie I hets clientially tnae snom 'y Hiidreth (1089) W nave banetited trom. wnd sttempied 1o
4 > B o % . e i : ¥ Qls LANDSLIDE DEPOSITS (HOLO! % : i $ : . incorporate the results of, a of these prior mapping stu S.
% B 0ligocene ke | 3 I- Tcd : b TERTTARY angular rubble .fd:('mini lo'bathfp mﬂfﬁg. Lﬁ:er gm;:t ::Qa:?x':t:;ﬁ:::gb:g'ﬁ;rock : ql{:r::da;gezgz:;:::mogell’g::::ci:s:h:n:r:tilzg:l;s:; :;::hr:?a;;g::e::v:nga;:i:l}::llznde in Ditipite the stomnt of Flslavine lavesion &8 e map, Ty sSvare: essenti:l e it
: } S ; » X ; : : R : : : ) alte is still A reconnaissance product. The detailed eruptive products of indiwv dual vents of
R l l » 5 ; : & : Tu  SEDIMENTARY ROCKS, UNDIFFERENTIATED (TERTIARY) - P ' Volcanic Deposits and Rocks a chloritized groundmass. Chemical analyses are not avallable because of the common . wieond Nntaxasty R inapoes Sinndt 56 Eheqs s 15:250,500 scale. The assignment of
unconformity : Tad| |Tegb i : S Tevial aandutone; SiFEREns . Ghd éonalomer:to o:":!];ge ::;::d:::t@%zr::n ind:rated. : : occurrence of propylitic alteration and inclusions of sedimentary rocks. particular volcanic deposits to Quaternary, Quaternary and/or Tertiary, or Tertiary units
: : . $ : S R ’ 4 bl et : i FHaSRERE YOUNGER DEPOSITS AND ROCKS OF THE ALEUTIAN VOLCANIC ARC (QU PER - is locally uncertainj moreover, contacts involving both wvolcanic rocks and hypabyssal
[ 7c | Eocene and Tvm | e _ sateisk off beuh wlutanie dud veloele sedus of local derivation. Comprises local CRUATERMARE- AND. UPPER TEBTIANY) Ti  HYPABYSSAL INTRUSIVES OF THE ALEUTIAN VOLCANIC ARC (UPPER TERTIARY) - Includes sill- ' D Ty  ehagn Cervain SaBk. CHE e Rkade rest ure Soumele AL
— Paleocene(?) i ’ ’ :?b:bln e :w:gczz ::r:hwe;t ] "l“.r[:khl;utia:iken?o :n;t anduat least in part is Qva Pyroclastic-flow deposits (Holocene). Poorly sorted, variably indurated deposits of like or cross-cutting subvolcanic intrusive bodies generally less than 10 sq km in approximately located. Distinction between early Tertiary (unit Tvm) and early Jurassic
DR # S fs abo’u: 330' ; : o tt;' :’::' : ’;"f 8" unit E)k aximum known thickness ash, vitrophyric blocks, and/or pumiceous lapilli. Comprises the 1912 ash flow of outcrop area, as well as larger plutonic bodies such as those beneath Fourpeaked (unit Jt) volcanic rocks west of the Aleutian Range crest is ambiguous. Contacts between
unconformity i ; - ; : T it : : TR BETN NS L IReTeRRL Y- : K::maid(!lovarupta) and the Holocene block-and-ash flows of Kaguyak caldera. "°1§‘"3 oF. :‘1’;“5 12‘11: 21°::1::‘§:§g°r°:°:i:’;§ :fcgerri»::t dgm;g‘f t‘ii’aciez : F;'im' = compositional units (plutons?) of the Alaska-Aleutian Ranges batholith are approximate;
or : : : g 4 : (UPPER CENE) - ; Individual pumiceous clasts are and i No : o grained, porpay O équigr ar ro whic ns minan of granodiorite followi Dett d Reed (1980) in the ad kL iadrangle, m of ou
. Kk 5 : : : , P Cretaceous Th ML LOMERATE (UFP OLIGOCENE) - Poorly indurated fluvial conglomerate, pale ; rhyolitic (:osf. Novarupta). None o;!g;ecdgsgzgta ;:::pg:) d:ci:iclzl(l(aaugalé) g or tonalite and minor quartz diorite. Veins and patches of secondary quartz, cgntg:t:garz o:x{';ar:i:n in:: bétweer)x lgcatio:sj:me' dif;:::nzggithzgogiesagzre sgm;ud
: ; : - et ] , doe brown tuffaceous sandstone, siltstone, shale, coal, and tuff. Conglomerate contains e » BE EEREAN: AT SRONes. fdote, ohlorite, and albite typical of deuteric alterati 3 ; s 4
formity ; dominantly metamorphic and plutonic clasts and less abundant clasts of silicified l;aximum thicl:geu 56 u'¢ Ngvarupta By g kg i sl e g e R T e T s1bhenghife. foms Saps-Fiotos plstonicoltAE MR LR L Koo b S
unconformit : : < ; R 3 . A : ome is possibly 250 m (Hildreth, 1983), d tha th ; th lder pluton by the unger. 0
; : : ) : S N T e e i ARSRAND. WRESioRe. L8 Lhe oAt e o el sl b b o s i St (A a Tiu HYPABYSSAL INTRUSIVES, UNDIFFERENTIATED (TERTIARY) - Intrusive bodies ranging from ® e eeund 1ike to acknowledge the following organizations and individuals whose
; : ! ‘::m g;aigoth‘o m: 3 ‘rezgasured thickness of 558 m at Cape Nukshak is probably the : : small plugs and sills to plutons exposed over as much as 30 square km. Rocks are assistance or cooperation materially aided the project. The Super-intendent and staff of
B - CRETACEOUS ' ; y <! : e ’ : Qud  Domes (Holocene). Domes of dacitic or rhyolitic composition. A dacitic dome at Snowy fine- to medium-grained, commonly porphyritic and consist chiefly of quartz diorite Katmai National Park and Preserve, U. S. Park Service, and the Manager and staff of the
kil o £ ’Cret:ceous ' Tc  COPPER LAKE FORMATION (EOCENE AND PALEOCENE?) - Massive, well indorated -polymivtis V:tg:ﬂOKOQOUPiO! :hO centgalhventnof an o:.’der composite cone, whereas dacitic domes or tonalite. Veins and patches of secondary quartz, epidote, chlorite, and albite Becharof National Wildlife Refuge, U. S. Fish and Wildlife Service, of King Salmon} e
e, ¥ - [oretae - B T Gl e L e e e et e Tk WagLy Brams e seresas typical of deuteric alteration are comen. Unit codurs only northwest'of the sttictans aod tinely in wxanting frecial Uns smmits. More dmreriies, amlveor it
: ; 2 o I (i : : metamorphiic, and volcanic rocks. Carbonaceous detritus occurs locally in the e b : : 2 . b reek and outside " Aleutian Range crest. : encies e : ery: ;
Tgnn ; : finer sedimentary rocks. A measured thickness of 1,025 m at Spotted Glacier : Keauysk ostders ars al):of dasitic sopposition. ' : ; Wb Piiig~Vik ‘
Fogel Unddnfommivy LT _ i > e northwest of Cape Douglas is probably the maximum in the map ix;’. " 5 : . » ' : Tgd GRANODIORITE (TERTIARY) - Medium-grained equigranular to marginally porphyritic rocks Land managers of the Alaska Peninsula Corporation and the Paug-Vik Corporation granted
@. o ) TS A Ry . LI : 5 ; o AR P ISR A 7 i3 1A R e : Qv Younger central-vent deposits and rocks (Quaternary). Lava flows, tuffs, and having subhedral plagioclase and/or hornblende phenocrysts.  Fracture zones and access to selected corporation lands. The Board of Directors of the Becharof Bible Camp
: o ; : } L : Ehghr © _ 'Kk KAGUYAK FORMATION (UPPER CRETACEOUS) - Upper part consists of interbedded S . breccias dominantly of andesitic composition (55-61% Si02) but locally including protoclastic textures are common but volumetrically minor. Biotite is subequal to ki;dlylpgmitteil use of the seasonal camp at Becharof Lake in 1985 and 1986. A special
l : _Upper and gradecd greywacke sandstone which represent the upper and middle regimes of a TP Thong. O AN 2 E ey Ghaitic Sompesition LB1-38% A10 ), alrfali depasite of clinopyroxene or hornblende, secondary epidote and chlorite are common and one acfnclm'eegmentaeglowjdhthg gelicopter L e R S et sodb i B
: : ' , I?‘dl‘kdl""rl J‘bl- \ 25 1 P . submarine fan. Lower part consists of thinly bedded siltstone and some thin andosit:cbto {t{onuc _cg:positlon on Baked Mountain and Broken Mountain, and scoria ocourrence of tourmaline was noted. Average color index is 18. Rocks are low in ;’;egk:' Da :“;o ad ﬂew°w:bb° :::;Bi.:f ggoh?iefich LaTour, Landis Lindgren, Ron Meek, Bruce
e SIS S £ o 2 : JURASSIC limestone beds and includes abundant ammonites, pelecypods, and “limestone : xliles of :SI c Ogﬂi&; i<1m (<61% Si0z). May include some unidentified domes. modal quartz and unit includes samples which are classified as quartz monzodiorites. o . : ’ 3 5
B AN ’ ik concretioms, The type locality is seacliff exposures between the Swikshak and Big ot s e b i ity g gl gihcinl ercuien. . Reterances Cited :
i Y S . Rivers (Keller and Reiser, 1959; Detterman and Miller, 1985), where the measured Fou g s 0;9 .CkP!T ar &1l ‘of-thie followiug volcanoces: Mt. Douglas, Tad QUARTZ DIORITE (TERTIARY) - Medium-grained equigranular rocks having accessory :
i ' [ : thickness of 897 m is close to the maximum in the map area of about 1,050 m. - . Fourpea untain, Kaguyak crater, Devil’'s Desk, Kukak, Mt. Stellar, Mt. Denison, . hornblende in excess of biotite. Modal quartz ranges widely and rocks comprising
Sy . . T : ? : : : T B B : ’ i Snowy Mountain, an unnamed peak 5 km southwest of Snowy Mountain, Griggs Volcano . the unit include tonalite and monzonite. Average color index is 23. Detterman, R.L., and Reed, B.L., 1980, Stratigraphy, structure, and economi ology of ‘the
. pUpper TRIASSIC 5 UN 'FORMATION (LOWER CRETACEOUS) - Thick-bedded grey s 3 s : (formerly Knife Peak), Mt. Katmai, The Trident, Mt. Mageik, Martin Mountain, and ' : Iliamna quadrangle, Alaska: U."S. Geological Survey Bulletin 1368-B, 86 p.
Bl ongd ; fo 17 NWRANED “PORRINT 1 Off 424 L AC ) = Thick-bedded grey sandstone and minor amounts three unnamed basaltic scoria cones: 24 km we t of K ak crate VABM “Iron” ; ' : 1
. B e e i of siltstone and shale that contain ammonites of Albian age. Occurs at the coast : N o N et 2T AN Tgb GABBRO AND DIORITE (TERTIARY) - Medium-grained gabbroic or diabasic rocks, Dett R.L d Mi W : sion - -
. - : A S i o . : : km north of Snowy Mountain on the northeast side of the Rainbow River, and 11 km undifferentiated. The single occurrence in the map area is a. sill-like body about 9 erman, R.L., and Miller, J.W., 1985, Kaguyak Formation - an Upper Cretaceous flysch
JITk ] Lower durassic] JURASSIC, between Katmai and Dakavak Bays and at the head of the landslide-dammed valley about east of Blue Mountain (Whale Mountain) on the north tde  oF Becharof ok : R 2 8 A deposit: in Bartsch-Winkler, Susan, and Reed, K.M., eds., The United States Geological
- - Pto U : TRIASSIC, AND 12 km north-northeast of Mt. Katmai (dominantly siltstone at the second occurence). of i _ ; e side of Becharof Lake. km north-northeast of the east end of Lake Grosvenor. Hornblende and clinopyroxene S S KabRay. A 3 2 ‘ ;
o Upper : s D Sy : y S ) se i 2 urvey in aska ccomplishments during 1983: U.S. Geological Survey Circular 945, p.
1 Barmtan The maximum known thickness of 82 m is at the seacoast exposure, but the P S S P T S, S - e z : are theimafics in hypidigmo;phiclgra;xuéar gabbro,floca%oveinsband :ghlieren of 49-51 .
& distribution of these rocks is poorly known. , ; -flow deposits, und erentiate eistocene and upper Tertiary) - Poorly pyroxenite are common and the color index ranges Irom to about 3 : : -
' : ) L : . : : sorted, variably indurated deposits of ash, vitrophyric blocks, and/or pumiceous ‘
i3 ; : 3 s 3 4 2 Ve ¥ 3 s & . 5 Hildreth, Wes, 1983, The compositionally zoned eruption of 1912 in the Valley of Ten
: : ; Khl HERENDEEN LIMESTONE (LOWER CRETACEOUS) - Cal : : lapilli. Primary compositions are uncertain owing to alteration but probably range Jgr GRANITE (JURASSIC) - Medium-grained equigranular or fine-grained porphyritic rocks. : : : : ;
% s 2 : Teaded. IUGRY o dxrk BI5Ve Eveys éo B ﬁ?:’:gzga’::nm:: ;:-11.:;:;02:& t.}figgm from andesitic to dacitic. Known occurrences are: 5 km northeast of Devil's Desk, 4 Average color index is 8 and biotite eguals or exceeds hornblende. Rounded quartz §2§§i§2ﬁ S:Okig’ Kat;:fésuational Park, ‘Alaska; Journal of Volcamology and Gesthermal :
; : o Iehs T Gt aRoldes B bt b tAA KNGS Ko, about 850 4, 17 S ot g ; g :::: gi‘ gﬁgg;o\ro%crno(‘('ﬁﬁteul’ea:)i ?nd ;t I.he south margin of the map area 22 . grains weather prominently from the rock and, where elliptical, define a foliation. » V. » P -
; : northeast of Mt. Katmai. but the average thickness throughout the map area is ' o i SNSRI Hakisn prosevved TRITERRRS AD eRch : AWtiipirtnite snd pacteolastlic texture coqux BU aRe RacoNmN: Keller, A.S., and H.,N. Reiser, 1959, Geology of the Mount Katmai area, Alaska:
\ : Fi ; probably about 25 m. : : § occurrehce: 1s about 200. % : : U S, Géoi:: Sur 1 i “ : st : S
3 : : A : E — . 3 3. oy gical Survey Bulletin 1058-G, 37 p.
; . : 63 +0h = : o ‘ Jgd GRANODIORITE (JURASSIC) - Medium-grained equigranular or fine- rained porphyritic :
= W 3 ; Ks STANTUKOVICH FORMATION (LOWER CRETACEOUS) - Siltstone, Shits, sal ARy YRddbd,  fine- QTv Central-vent deposits and rocks, undifferentiated (Pleistocene and upper Tertiary) - rocks in which incipient to well developed protoclastic textgres are common. Color M § B e W ?
/ ‘Contact; dashed where inferred : r  Synclinal axis; single arrow : grained, feldspathic and laumontitic brown sandstone. Known exposures are confined La;a ftaws, Brecuias,. and domes Of Wpdesitic and decitic cospesiiiomn. Looally index averages 16; either hornblende or biotite is the dominant mafic phase. ‘a%:?:iml plant fzgzi,.l ioééli‘:‘iieggb[%fx; ga:le; 12:51’ M:?J:ﬁ:ig‘ g::igfx: ; "ggggcﬁrt;l::l;;éé x
e appréximately Yaonhan’ ; 'indiéites- pl.uri&e AL Sech i : to the region centered about 12 km north-nertheast of Mt. Katmai, where the l:g g;!:h: :zde;t:e;:i.::w-ni;:ﬁat:;on ;;:oci:t:d with fossil fumaroles (e.g., bleaching Myrmekite, antiperthite, and tourmaline have all been noted but are uncommon. Alaska: U. S. Geological Survey l"lap 1-1019 :’3 9 B e ! v 7
: ; ' dashed where approximately located, ; t‘h‘i‘clfness probably ranges from 0 to 100 m; however, the distribution of this unit is S ARioh . Thichanes at e ;31iowingeiﬁn:,yo?viﬁﬁ:?2"1’3““"“& bygg(l)acial - Isolated samples of tonalite and quartz diorite are included within the unit. ¢ ; :
! e dotted where concealed poorly known. ' ¢ ; Kejulik Mountains (south marg e fAn s ey il ; Ma L.B., Egbert, R.M 4 Petering; 'G., 1878, B ic and Cret
"% : : e ; : ‘ ; : gin of the map area), Aleuti J 2 K y goon, L.B., Egbert, R.M., and Petering, G., , Upper Jurassic and Cretaceous rocks of
. ks e ek st oy, R R | Kautik Woumtaiss (south marisicr the mep sav). Aisutisn Runas Coaet botymen .  QUARIY DIORITE AND TOMALITE (JURASSIC) - Wedium grelned sovigranuias rocks, Averade O i as EeT1 Dovgias River. aven, lover. Sock Toket. in Johmson: K. (od:3, Toe
f approximately located, dotted S /( Attitude 'of bedding, measured Jn  NAKNEK FORMATION, UNDIVIDED (UPPER JURASSIC) - The main sedimentary rock unit of the River. Other, smaller centers or vents marked by plugs are along the S i Riottte fa an acééssor Pine-grainad matic’ imelusi tnitiset £ United States Geological Survey in Alaska: Accomplishments in 1877: U. S. Geological
' where concealed; U=zupthrown side, i A i map area, consisting of sandstone, conglomerate, siltstone, and dark shale. The River northwest of Hook Glaci - S0 Taronas %2 SENADEG WhSp 0 LRSOUZIONS. S SR an S Survey Circular 772-B, p. 57-59. ' R
. D D=downthrown b{ée ' 3 formation comprises five members, from oldest to youngest: massive conglomerate and small ,fl;owsw:: d(cc)mesooappiae ei& . ridg:oalt)m h:;:orthwest et A e il g vadosuios are comme. . Bock:a-£liptitn sno & Jagaring e Beeh :
= ; : : orma PWMPE emt ) 3t 1 t: : . c ng ridges u , 1 > 4 ;
e A Attitude of bedding, approximate thinly bedded sandstone; thick bedded to massive sandstone; thinly bedded, dark grey PeTEeR VhRtORT, Wt PR : zﬁi‘:r“;ﬁft“ several sites. A few isolated samples of granodiorite are included in Reed, B.L., and Lanphere, M.A., 1972, Generalized geologic map of the Alaska-Aleutian Range '
"loa ," Thrust or {evorss; tguitl;‘ gaw;qeth 213;;2::0 :H-h (l:ine:tm:e go:gr:;ion: & t:,in;g bedded :andst.;na an_g siltgtone; massive Tva OLDER VOLCANIC ROCKS OF THE ALEUTIAN VOLCANIC ARC (UPPER TERTIARY) - Breccias, lava £ batholith showing potassium-argon ages of the plutonic rocks: U. S. Geological Survey Map
*Y ~ on upper plate; bar with number : A : : : ON erats. asts in both the oldest and youngest conglomerate members are flows, sills, and local pyroclasti ‘ : : 2 2% = ; MF-372, 2 pl. :
J indicates dip of fault plane € Horizontal bedding dominantly metamorphic, volcanic, and sedimentary rocks with subordinate grauitic Tertiary volcanic field fﬂcaieﬁssoﬁtﬁggsipiﬁ12;212123§§§nt§:§ compﬁ:e adlate - DIO?%EE . gAEthof(gURASSIC) Darké giabg;icd 5 g:??mic Eengred wirgS st
) . e rocks. Fossils in the fine-grained rocks are locally abundant and are chiefly from the Katmai River to Kukak Bay. Dominantly of andesiti gedcgesi o hemiee : ter gr ok ci, ;g }p;y;c;x:x;:s a“d i ?n s ppadeits b omdt i ot e
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