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EXPLANATION Sample did not contain anomalous concen DESCRIPTION OF MAP UNITS Kamishak Formation (Late Triassic)— Sliahtl in rocks as young as the Hemlock Conglom- downthrown side; query next to U or D
SURFICIAL DEPOSITS AND SEDIMENTARY ROCKS R amishak Formation (Late Triassic)—Slightly i i indi irecti i
PORPHYRY-COPPER SUITE trations of elements in the porphyry- recrystallized, nonfossiliferous limestone er.ate (Th), suggesflng .that most dikes are indicates direction of movement uncertain; N
copper suite Qs Surficial depo'sits (Holocene and Pleistocene)— and interbedded basalt flows and breccia , middle to late Tertiary in age arrows indicate direction of relative move- .
Cu O Sample from outcrop Unconsolidated to poorly consolidated al- Ti Hypabyssal intrusive rocks near Shelikof Strait 31 ment 8 ©
w Mo luvial, colluvial, glacial, marine, lacustrine, VOLCANIC DEPOSITS AND ROCKS (late Tertiary)— Sill-like or cross-cutting =&t Thrust or reverse fault—Showing dip of fault Q. 3
. . /D Sample from stream float and eoéian deposits. Locally includes exten- Deposits and rocks of Aleutian volcanic arc subvolcanic2 intrusive bodies generally less .P:‘anel; Sa\fﬂeetf;] on upper plate Yopmoon7 0 D
95 98 % Drainage basin containing anomalous con- ;}ve re etposnecl‘pumnce and ash from the Qap Pyroclastic-flow deposits (Holocene)—Poorly than 1(,”‘"‘ 1 outcrop area, as well as larger I Antlg mha dax;]s—S owing dxtrelct;on otj?jjungii %
o / centrations of Cu and Mo+Sn or W as Qis Tand l?;m:p a ;aruiiloln 4Pl sorted, variably indurated deposits of ash, plutonic bodies such as those beneath Fo‘ur- ?15 ec where la %?roxlm.ajy ; Al . ol
© NI Ci determined in both stream sediments and nl: € :pgsts( ooc't;!u;an Peistocene)]— vitrophyric blocks, and (or) pumiceous lapilli peaked Volcano or along the Aleut!an W erft EONCERCS SRS MISIe existence
N nonmagnetic-heavy-mineral concentrates %r;s;o fe K _norllsgatl 1€C, 1coaise; ‘angulor of the 1912 ash flow of Novarupta and the R.ange cr.est east of Ser;?gnt Tongusa Glacier. S ul?cel ami Showina directi f ol .
) Drainage basin containing anomalous con- . S dim te ormul:c;x _;_’ ate mass;s i p Holocene block-and-ash flows of Kaguyak Fine-grained, p?orphyrmc.to equigranular '—*‘—" ym(:j nz Clax :— owing 1re]ct1]on odeunQ‘Z s e
Rock sample locality N~ centrations of elements in the base-metal ¥ = meln ALy Foc ( ertiary).— goryiomo bl caldera r<')ck‘s that cons.xst predor‘mnantly of grano- ashed where apr.>rox1m.ate e ¢ — " GOODNEWS DILLINGHAM ILIAMNAY o
Sample contained anomalous concentrations polymetallic-vein suite as determined in ately well indurated fluvial sandstone, silt- Qad Domes (Holocene)—Domes of dacitic or rhyolitic ; diorite or. tonalite and minor qua‘rtz diorite iiere C.oncealed’ qeietled wiere eXislenee 5 - o s Map Area
of elements in the porphyry-copper suite both stream sediments and nonmuagnetic- stone, ttuffE alnd ;:lon%lomerzte; llarge}' clast; composition Tiu Hypabyssal intrusive ro_cks, ur?diwded (Ter- y unce(ritantn.k i i of bed ADilinghame
at the 95th or 98th percentile (see star -~ heavy-mineral concentrates coln S 9 1:) ally Cenved: plutonic ag Qac | Younger central-vent deposits and rocks (Holo- Hay)—Intisive liadles ranging;fhom, soall o ?as;fre ds rie and dip of beds % '/\( K‘// /I e
diagram above)—Numbered localities cor- ) Drainage basin containing more than 25 ™ H vlo c;n(l? rocl . I cene and Pleistocene)—Lava flows, tuffs, plugs and sills ;o plutons exPosed over as netine HAGEMEISTER 1| NUSHAGAK |  NAKNEK
: respond to entries in tables 11-18 N percent sulfide minerals in the nonmag- em (:ic ) t:jnfglg ot'nlerate ](0 igocene)l—Poorly and breccias predominantly of andesitic mu§:h as 30 km2. Rocks are fine _to medium ® Horizontal BAY
125 Sample from outcrop netic-heavy-mineral separate from panned 1" ffura & uvx(aj cang o.rlnerate, pale-brown composition but locally including lava flows g,rame,d’ are commonly. pc-n'phyritlc, af’d con-
conceniraies uffaceous sandstone, siltstone, shale, coal, ot leussiica dasific sompasiion, airisl-dz sist chiefly of quartz diorite or tonalite —4_ Approximate strike and dip of beds g ik
76 Sample from stream float A Scheelite observed in panned concentrates Te Co az;:l il;flf(.eAl-gerls lattie legocene d Pal posits of andesitic to rhyolitic composition Tod Granodi_orite(t;liddle Tert?argl;l)—Med;lurp-.gralnid il Strike and dip of foliation BRISTOL BAY 17t UGASHIK -
! oo e e o s s o Bk Mouran2nd Broen Mo, cauganuariopargraly phyrie s I 7
) ‘p Y giom and scoria cones of basaltic composition My, WANE m'o. A quasia rately exceg 5 <> Quaternary volcanic vent
CORRELATION OF MAP UNITS erate, sandstone, and siltstone QTap | Pyroclastic-flowd its (Pleist dlat percent; unit includes rocks that are mineral- i
Kk Kaguyak Formation (Late Cretaceous)— Upper roctastic-tiow deposlis(¥ leistocene anc ‘ate ogically classified as quartz monzodiorite or A f altered rock P s TRINITY -
SURFICIAL DEPOSITS AND VOLCANIC DEPOSITS NTRUSITE FOGKS art consists of interbedded siltstone and Tertiary)—Poorly sorted, variable indurated g rtzyd' " q TEa-Of Qutered 1oc o SUTWIKL | 5iANDS
SEDIMENTARY ROCKS AND ROCKS P e ki deposits of ash, vitrophyric blocks, and (or) quar'z cforite . Area of hornfels
graded graywacke sandstone that represent . lapilli. Pri it Tad Quartz diorite (middle Tertiary)—Medium-
the upper and middle regimes of a submarine purniceous "apll. Frimary compositions are grained equigranular rocks in which accessory ;
Qs | ] Qls | Ho}o.cene ] Qap Qad Hol . : uncertain because of alteration but probably o Ice Area covered by glacier
Pleistocene a0 olocene T —— fan. Lower part consists of thinly bedded range from andesitic to dacific hornblende exceeds biotite; also occurs as
Unconformity QTap QTac Pleistocene siltstone and some thin limestone beds and QTac | Older central-vent deposits and rocks (Pleis- zones within intrusions of granodiorite (Tgd)
includes abundant ammonites, pelecypods P Tgb Gabbro and diorite (middle Tertiary)—Medium-
o r_? and limeston " ? 2 tocene and late Tertiary)—Lava flows, ined rocks havi broi ) .
? Tab b\ ; | bedded, gray sandsto¥1e and minor amoufmts campasiiion, Locally maderately o eden Jor Gran‘iet’:el(lgrlisrassic) Medium-grained equigran
>Oli9069ne e : of siltstc;ne and shale that contain ammonites sively atred wheve assoclated with {ossl ular or fine-grained po grh ritic 2::;35 in
Ts Tgd l Tad ’ Tgb > TERTIARY of Albian age fumaroles (bleaching to light-red or yellow which biotite gxceeds Eorr:blinde
Unconformity S - . shades)
==t Kh H - Jgd — ium-qrai i
L Ea erendeen Formation (Early.Cretaceous). Tab Volcanic rocks of Barrier Range (late Tertiary)— g Granodiorite (Jur'assic) . Medium gra{qed equi
Eocene and 5 S Y Calcareous sandstone and interbedded silt- . . . granular or fine-grained porphyritic rocks.
Paleocene(?) ? / Tertiary stone: thinly bedded. liht to dark ofi Breccias, lava flows, sills, and local pyroclastic . . .
! : y bedded, light to dark olive gray - . . . Also includes isolated outcrops of tonalite
Unconformity Staniukovich Formation (Early Cretaceous)— and epiclastic tuffs of late Tertiary volcanic d rtz diorite. Modal rtz is 22-44
e Siltstone, shale, and thinly bedded, fine- fieldlocated southeast of the Aleutian Range oo quta fz ul)(n o rods et B e
. Cretaceous grained, ’brown ,feldspathic Zandstom’: crest and extending from the Katmai River to Jad Quaze;;ie:ﬁtz ;:; tonalite (Jurassic)—Medium- Table 8. Summary of threshold values (95th and 98th percentiles) used for rock and float samples plotted on plate 1, Katmai study area, Alaska.
Unconformity Jin Naknek F ion (Late J . . KukakBay. Predominantly of andesitic and ) . .
= ~ A ormatlon(. ate Jurassic)—Main sedi- dacitic composition. Propylitic alteration is grained equigranular rocks containing ac- [Analysis by semi titative emission spectrography; all concentrations expressed as parts per million. Threshold values determined largely from the data in tables 1 and 4; <, concentration
mentary rock unit of the map area, consisting ’ iy : P cessory biotite; unit includes some grano- FIIES Dy SOMIyAA) e PeRIOSEERn P e ’ PR . > ©
M st . of sandstone, conglomerate. siltstone. and extensive and argillic or potassic alteration is — is less than reported value]
nconformity ? CRETACEOUs » congic o ’ locally intensive, such as near contacts with SONES ) .
-Kh F Early dark shale. Divided into five members (not hymabyssal inteisive focks (T Jgb Diorite and gabbro (Jurassic)—Dark, diabasic- Lithologic unit!
CRBEeH mapped separ.ately here), from oldest to i and gabbroic-textured rocks Ele- Unit 1 Unit2 Uit 3 Unit 4 Unit s Unito Onit7 Unit 8
Unconformity youngest: massive nonmarine conglomerate Weleanie zecs manthi of Hsinsls Liaks _ METAMORPHIC ROCKS ment O5th __ O8th _ O5th __ O8th _O5th __ O8th _O5th __ O8th _O5th __ O8th _O5th _ O8th 05t O8th  O5th __ 98th
zng ;hlin:y bedded sanc(listone memlt))er; t:mll(- Tvb Basalt:jcﬂlava f(zarlﬁlt Tertlary)—PlLLgs, dlkzs, - Kakhonak Complex (Jurassic, Triassic, and Cu 150 300 100 300 100 300 150 500 100 150 150 700 100 150 100 300
edded to massive sandstone member; thinly and tlows of basaltic composition that intrude 4 ’ Mo 5 7 5 7 5 7 5 7 10 15 7 25 S 7 7 10
Late = bedded, dark-gray marine siltstone member or overlie andesitic and dacitic lava flows Paleozoic?)—Locally foliated or banded B 100 300 100 150 500 700 50 100 50 70 100 150 50 70 100 150
j containing limestone concretions; thinly and breccia (Tva) quartzite, schist, amphibolite, and garnet- Co 70 100 50 70 50 70 70 100 50 70 50 70 50 70 70 100
ST A A N O A A A A A
: Tl ; ; ism. ; | T
AeRR— ‘ o | o ‘ o ] o ‘ member; massive conglomerate member. (early Tertiary)—Unit .a'lso includes 'l(.)cal facxgs metamorphism P\’Ot?hths PYeSUWE;]bi & 10 20 10 4 i 5 it 5 i i it 4 s 55 i i
g Conglomerate in both the oldest and youngest domes or tuffs of rhyolitic(?) composition, consist of Talkeetna Formation (Jt), Kamisha W <50 P 50 P i p s o e = e P ot - ad %
- Early METAMORPHIC >JURASSIC members are metamorphic, volcanic, and now altered to quartz and sericite or kaolinite Formation (Rk), Cottonwood Bay Green- ithologlc wilis:
< Jurassic ROCKS sedimentary rocks with subordinate plutonic ke Cottor_lwood Bay Greenstone (Late Triassic)— ston:)e. (Re), and unnamed sandstone and 1, Metamorphosed rocks northwest of Bruin Bay fault (Kakhonak Complex, Cottonwood Bay Greenstone, Kamishak Formation, Talkeetna Formation) and, locally, southwest of Bruin Bay
rocks Slightly metamorphosed basalt; locally in- argillite fault, hornfelsed rocks adjacent to plutons; 94 samples were analyzed for most elements.
Jt Talkeetna Formation (Early Jurassic)—Lava cludes fine- to medium-grained diabase 2, Mesozoic sedimentary rocks (Naknek, Staniukovich, Herendeen, Pedmar, and Kaguyak Formations); 357 samples were analyzed for most elements.
flows, breccias, and lahars locally interbedded sills(?) 3, Tertiary sedimentary rocks (Copper Lake Formation, Hemlock Conglomerate, and undivided Tertiary rocks); 90 samples were analyzed for most elements.
with volcaniclastic sandstone, conglomerat _ i . 4, Junassic and Tertiary plutonic rocks of the Alaska—Aleutian Range batholith (gabbro, diorite, quartz diorite, tonalite, granodiorite, and granite) and Tertiary hypabyssal plutons and sills
Re i g . e INTRUSIVE ROCKS Contact—Dashed where inferred or approxi- occurring throughout the Katmai study area; 86 samples were analyzed for most elements.
o JPk and shale. Includes sills of uncertain ages. mately located: queried where uncertain . . L :
Late Triassic TRIASSIC Locally metamorphosed. To nonschistos TdA Dikes (Tertiary)—Dikes from 1 to 20 m wide . U? v > d ! ! S, Tettiary dikes (primarily middle to late Tertiary); 28 samples were analyzed for most elements.
Rk R ) .p it € . K . -~ D7 Fault—Dashed where inferred or approximately 6, Tettiary volcanic rocks (informally named "volcanic rocks of Barrier Range" and "volcanic rocks north of Naknek Lake"); 474 samples were analyzed for most elements.
epidote- alblte-caICI.te ass.emblages suggestive that occur mainly southeast of the Bruin Bay located; dotted where concealed; queried 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.
PALEOZOIC () of lower greenschist facies fault and have a northwest trend. Many are where uncertain. U, upthrown side; D, 8, Altzred rock samples from unspecified formation; threshold values taken from the stream-sediment data set (table 1).
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MAP OF THE MOUNT KATMAI QUADRANGLE AND ADJACENT PARTS OF THE AFOGNAK AND NAKNEK QUADRANGLES, ALASKA,
SHOWING GEOCHEMICAL DATA INDICATING UNDISCOVERED PORPHYRY-COPPER DEPOSITS
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