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i Contact—Dashed wh inferred or approxi-
EXPLANATION DESCRIPTION OF MAP UNITS Kh Herendeen Formation (Early Cretaceous)— Volcanic rocks north of Naknek Lake na1:tely Iogsta d'wq::ie d vjher o unc elr)tgi =
POLYMETAL_LIC'VEIN SUITE SURFICIAL DEPOSITS AND SEDIMENTARY ROCKS Calcareous sandstone and interbedded silt- Basaltic lava (early Tertiary)—Plugs, dikes, = U2 gk Dashed h’ inferred i
Cu Qs Surficial deposits (Holocene and Pleistocene)— stone; thinly bedded, light to dark olive gray and flows of basaltic composition that intrude ~ D; '@ \ocathk eclio‘;esriref:io:r:a;l,g;?mr:a 123
As Mo Un.consolidat.ed to p_oorly consolidated al- Staniukovich Formation (Early Cretaceous)— or overlie. andesitic and dacitic lava flows where ,uncertain. U upt}::rown ’s?d:r ‘E
luvial, c'olluvnal, glamal, marine, lacustrine, Siltstone, shale, and thinly bedded, fine- and breccia (Tva) dowithizus, sie: anery next to U (;r D
Bi Pb and eolian deposits. Locally includes exten- grained, brown feldspathic sandstone Tva Andesitic and dacitic lava flows and breccia indicates directi ’ ¢ - il
95 98 sive redeposited pumice and ash from the . ) ) (early Tertiary)—Unit also includes local SICIECBLSTL 61 MBS et LIEEiay
. Jn Naknek Formation (Late Jurassic)—Main sedi- " » arrows indicate direction of relative move-
84 Ag Novarupta eruption mentary rock unit of the map area, consisting domes or tuffs of rhyolitic(?) composition, N
Qls Landslide deposits (Holocene - g ici ini 31
Zn i P ( er and Pleistocene) of sandstone, conglomerate, siltstone, and now altered to quartz and sericite or.kao!lmte . T hsiist i weveres Wavili—Shicwite dip of Gaulk
onsorted, nonstratified coarse, angular . ; ; Re Cottonwood Bay Greenstone (Late Triassic)—
rubble forming lobate masses dark shale. Divided into five members (not Slightly metamorphosed basalt; locally in- plane; sawteeth on upper plate
Rock sample locality Ts Sedimentary rocks (Tertiary)—Poorly to moder- mapped separately here), from oldest to clugdesy fine- to medium- rain’e d diabase _.1.._; Anticlinal axis— Showing direction of plunge;
Sample contained anomalous concentrations ately well indurated fluvial sandystone silt- youngest: massive nonmarine conglomerate sills(?) s dashed where approximately located; dotted /" GOODNEWS DILLINGHAM
of elements in the base-metal polymetallic- stone, tuff, and conglomerate; larger clasts and thinly bedded sandstone member; thick- ' where concealed; queried where existence A gheenoaloeh e
vein suite at the 95th or 98th percentile constat of locally derived plutonic and bedded to massive sandstone member; thinly INTRUSIVE ROCKS uncertain N (ng
(see star diagram above)—Numbered local- voleariic tocks P bedded, dark-gray marine siltstone member 7aN| Dik (Tertiary)—Dikes § 1 to 20 m wid __.i__.; Synclinal axis—Showing direction of plunge; v J\( g /
ities correspond to entries in tables 11-18 Th Henilock Conal fo containing limestone concretions; thinly s [Alerxiaxy)—~<Ines om L 10 L5 Biree dashed where approximately located; dotted PACEME(STER]) NESTRQRK | PETHEX
emlock Conglomerate (Cligocene)—Poorly ; 4 that occur mainly southeast of the Bruin Bay : :
209 Sample from outcrop ind A Ruvial I bedded marine sandstone and siltstone where concealed; queried where existence
indurated fluvial conglomerate, pale-brown . : fault and have a northwest trend. Many are . =
* S le fr float eiffacasiis. sandstone. sketone chals, Eoal member; massive conglomerate member. in rocks e Hemlock Cornidl uncertain o 5 4
76 ample from stream floa d tuff. Ade is | ol ' S Conglomerate in both the oldest and youngest It FoeKs asijoungas fhe. Hemioctongom Measured strike and dip of beds SIS &
and tuff. Age is late Oligocene members are metamorphic, volcanic, and erate (Th), suggesting that most dikes are = Inclined BRISTOL BAY 47 UGASHIK
Sample did not contain a'nomalous concen—l Te Copper Lake Formation (Eocene and Paleo- sedimeniary rodkswith subox,' Hinate plt;tonic middle to late Tertiary in age g j’
traltion: (l)lfi elerinentist in the base-meta cene?)—Well-indurated polymictic conglom- rocks Ti Hypabyssal intrusive rocks near Shelikof Strait ® Horizontal =
polymetallic-vein suite erate, sandstone, and silistone (late Tertiary)— Sill-like or cross-cuttin <
’ 2 Jt 1k i ic)— v g . ; ’ o
@) Sample from outcrop Kk Kaguyak Formation (Late Cretaceous)— Upper Ta f?c‘:\tv';,abit:::al:t;zg l(aizgs{oi:ﬁ:is:::r)beggzg subvolcanic intrusive bodies generally less 4 Approximate strike and dip of beds ~.5‘?-”'GN".‘-Z§—% SU“"SK | oRANDS
art consists of interb i ’ 2 22 - G
m| Sample from stream float :ra d: d gr:y:):ck:ansan:sg:g t:’:::znfe:;nci with volcaniclastic sandstone, conglomerate, tl';a:} 1(.) k;n d.l " outc}rlop atx;ea, a; well ?; lle:lrger . Strike and dip of foliation =iy
= . . ) prese and shale. Includes sills of uncertain ages. piutonicibodies suchias H105£RERCAtLROUE .
§ Drainage basin containing anomalous con- the upper and middle regmes of a submarine Loeally metamorphosed 1o nonschistose peaked Volcano or along the Aleutian Quaternary volcanic vent
~ centrations of Cu, Mo, Pb, Ag, Zn, Cd, Bi, fan. Lower part consist; of thinly bedded epidote-albite-calcite assemblages suggestive Range crest east of Serpent Tongue Glacier. A { altered rock
i siltstone and some thin ine-grai iti i rea of altered roc
an:li (or) As a: determmet(ii irl: both st'rean; o s armnlimfistone 1beds agd of Iwer reansehlst fagies Fmﬁ grained, Qorphy:lltlc to e{qmgfranular
_ se imettlts :m nonmagnetic-heavy-minera e Braesfomo concretioom es, pelecypoas, Rk Kamishak Formation (Late Triassic)— Slightly :ic?c ‘s that conilst prta:l orpmant y o grar?o- Area of hornfels
( \ concentrates o " Bed B e Ea ns . recrystallized, nonfossiliferous limestone : iorite ot tona }te and minor quartz diorite )
) Drainage basin containing more than 25 p edmar Formation (Early Cretaceous)—Thick- and rieibedded Basalt Hows and breecls Tiu Hypabyssal intrusive rocks, undivided (Ter- Area covered by glacier
N~ percent sulfide minerals in the nonmag- bedded, gray sandstone and minor amounts tiary)—Intrusive bodies ranging from small
i i of siltstone and shale that i i i
netlc-heav:;-mmeral separate from panned ot ATbniags contain ammonites VOLCANIC DEPOSITS AND ROCKS plug; ang 05111:5 ;o l;Jlutl:)ns a;posed ovg? as
concentiates Deposits and rocks of Aleutian volcanic arc much as SU km?. HOcKs are ie th madium
grained, are commonly porphyritic, and con-
RRE MAP Qap Pyroclastic-flow deposits (Holocene)—Poorly sist chiefly of quartz diorite or tonalite
co LATION OF UIRFLS sorted, variably indurated deposits of ash, Tgd Granodiorite (middle Tertiary)—Medium-grained
SURFICIAL DEPOSITS AND VOLCANIC DEPOSITS INTRUSIVE ROCKS vitrophyric blocks, and (or) pumiceous lapilli equigranular to marginally porphyritic rocks
SEDIMENTARY ROCKS AND ROCKS of the 1912 ash flow of Novarupta and the in which modal quartz rarely exceeds 25
- Holocene block-and-ash flows of Kaguyak percent; unit includes rocks that are mineral-
rQs J r Qls J &;Zf:feﬁzd Qap 5 Qad Holocene y . caldera ogically classified as quartz monzodiorite or
o ATERNARY - ” o clas
Unconformilty QTap e — Q Qad Domes (Holfn.:ene) Domes of dacitic or rhyolitic _ quartz. dl'OI‘lte ) . '
composition q Quartz diorite (middle Tertiary)—Medium-
?7— — —? Late Qac Younger central-vent deposits and rocks (Holo- grained equigranular rocks in which accessory
Ti ) cene and Pleistocene)—Lava flows, tuffs, hornblende exceeds biotite; also occurs as
Tertiary
- \ and breccias predominantly of andesitic zones within intrusions of granodiorite (Tgd
? Tab Td Tiu . P Yy
>O]igocene ! composition but locally including lava flows Tgb Gabbro and diorite (middle Tertiary)—Medium-
Tgd Tqd Tgb TERTIARY of low-silica dacitic composition, airfall de- grained rocks having gabbroic or diabasic
Ts g q g
Unconformity ? ? posits of andesitic to rhyolitic composition textures
o— Early on Baked Mountain and Broken Mountain, Jgr Granite (Jurassic)—Medium-grained equigran- ) )
Paloscerield) ? Tertiary (: and scoria cones of basaltic composition ular or fine-grained porphyritic rocks in Table 9. Summary of threshold values (95th and 98th percentiles) used for rock and float samples plotted on plate 2, Katmai study area, Alaska.
i QTap lastic-fl osits (Pleistocene and late hich biotite eds h len
Unconformity Fyroc as‘ N iw deposiis(Fiel s y . v lf: .blo . exc-e (E orr.lb N de. : [Analysis by semiquantitative emission spectrography except where noted by an asterisk (*), which indicates data determined by atomic absorption. Dashes (---), no data; all concentrations
Late Tertiary)—Poorly sorted, variable indurated Jgd Granodiorite (Jurassic)—Medium-grained equi- e . ;
Kk 2 A ) ) . " expressed as parts per million. Threshold values determined largely from the data in tables 1 and 4]
Cretaceous deposits of ash, vitrophyric blocks, and (or) granular or fine-grained porphyritic rocks.
Unconformity pumiceous lapilli. Primary compositions are Also includes isolated outcrops of tonalite Litholosic umit!
gic unit
N uncertain because of alteration but probably and quartz diorite. Modal quartz is 22-44 Ele- Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8
e - CRETACEOUS range from andesitic to dacitic percent of rock ment 9Sh 08t 95th OBt O5th __ O8th  O5th __ O8th  Osth 08t Oo5th _ 98h  95th  98th  95th  98th
neonformity QTac | Older central-vent deposits and rocks (Pleis- Jad Quartz diorite and tonalite (Jurassic)—Medium- Cu 150 200 100 200 100 200 150 500 100 150 150 700 100 150 100 300
Kh Early tocene and late Tertiary)—Lava flows, grained equigranular rocks containing ac- Mo 5 7 5 7 5 7 5 7 10 15 7 25 5 7 7 10
g g
Unconformit Cretaceous breccias, and domes of andesitic and dacitic cessory biotite; unit includes some grano- Pb 50 70 50 70 50 70 30 50 50 70 50 70 30 50 70 150
ontormity iti iori A 0.5 1 0.5 1 0.5 1 0.5 1 0.7 3 0.5 2 0.5 1 0.7 5
composition. Locally moderately to exten- diorite 8
sively altered where associated with fossil Jgb Diorite and gabbro (Jurassic)—Dark, diabasic- é?l‘ 100 . 21(1) . Lt " 16(1) . 190 5 34(1) = 69 5 14(1) 5 20 . 15(1) . 9% " 17(1) 5 60 5 18(1) . 140 " 26? s
e < f;m;ro)les (bleaching to light-red or yellow and gabbroic-textured rocks Bi* ) 4 ) b ) 4 ) 4 ) 4 2 4 ) 4 ) 4
shades .
. As 25 30 20 30 30 100 10 15 10 15 30 70 --- 10 50 120
Jurassic Tab Volcanic rocks of Barrier Range (late Tertiary)— METAMORPHIC ROCKS Tithologic umits:
Breccias, lava flows, sills, and local pyroclastic JPzk Kakhonak Complex (Jurassic, Triassic, and 1, Metamorphosed rocks northwest of Bruin Bay fault (Kakhonak Complex, Cottonwood Bay Greenstone, Kamishak Formation, Talkeetna Formation) and, locally, southwest of Bruin Bay
Unconformity Jar Jgd Jqd Jgb and epiclastic tuffs of late Tertiary volcanic Paleozoic?)—Locally foliated or banded fault, hornfelsedrocks adjacent to plutons; 94 samples were analyzed for most elements.
ry y
> JURASSIC field located southeast of the Aleutian Range quartzite, schist, amphibolite, and garnet- 2, Mesozoic sedimentary rocks (Naknek, Staniukovich, Herendeen, Pedmar, and Kaguyak Formations); 357 samples were analyzed for most elements.
Early METAMDRPHIC crest and extending from the Katmai River to bearing gneiss indicative of amphib olite- 3, Tertiary sedimentary rocks (Copper Lake Formation, Hemlock Conglomerate, and undivided Tertiary rocks); 90 samples were analyzed for most elements.
Jurassic ROCKS Kukak Bay. Predominantly of an desitic and facies metamorphism. Protoliths presumably 4, Jurassic an.d Tertiary l1;1)1utomc rocks (?f thz:i Alask.a—g\leutlaln Range bat:loht(l; (gabbro, diorite, quartz diorite, tonaliee, granodiorite, and granite) and Tertiary hypabyssal plutons and sills
—_— dacitic composition. Propylitic alteration is consist of Talkeetna F tion (Jt), Kamishak occurring throughout the Katmai study area; 86 samples were analyzed for most elements.
. P . pYy - o - alkeetna rormation , Ramisha 5, Tertiary dikes (primarily middle to late Tertiary); 28 samples were analyzed for most elements.
extensye and. argillic or potassic alteratlon. 1S Formation (Rk), Cottonwood Bay Green- 6, Tertiary volcanic rocks (informally named "volcanic rocks of Barrier Range" and "volcanic rocks north of Naknek Lake"); 474 samples were analyzed for most elements.
locally intensive, such as near contacts with stone (kc), and unnamed sandstone and 7. Quaternary volcanic rocks (chiefly lava flows and domes at or near the crest of the Aleutian Range); 73 samples were analyzed for most elements.
JPk hypabyssal intrusive rocks (Ti) argillite 8, Altered rock samples from unspecified formation; threshold values taken from the stream-sediment data set (table 1).
Late Triassic ' TRIASSIC
PALEOZOIC (?)

MAP OF THE MOUNT KATMAI QUADRANGLE AND ADJACENT PARTS OF THE AFOGNAK AND NAKNEK QUADRANGLES, ALASKA,
SHOWING GEOCHEMICAL DATA INDICATING UNDISCOVERED BASE-METAL-BEARING POLYMETALLIC VEINS
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