BULLETIN 2020

' PLATE 2
U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY 1870
R.25W. 53°00
R.26W.
167°00/ R.46W. R.45W. ey
59°00° [ o ¥ e B AW, R.43W. __RaIW._ 156°00" 155°00° 7S
A 1 x}afe Horn 186 B E AV Y ég {
3 3 s
T84S | % L ' \
® | “ AX
R |
= 2
< o -
= : |
Py ) = g Grf g e ™ :
] !rrllirxl‘l“;;;"‘> {;[ . : 2L
, (RSY;
rayeyard Pt ! = ‘ 1 : T.158.
T.188.[ - T L |
< " | Lo,
% ) .
o N i
t? L J E l 85 : L\;V
BN I et e L o 378
e | ¢ >
! ; 160
'
, T.168.
T.168. [ !
r N
I A
) 249
\ C KA ;
f Qs s
; o SN
- = < Lol o = S .. *
i T s 2l deg
, \ A = ; > i 7 r-' ’J;R 2
0z \\; 7:7,‘;3!(7!1(\“&'\;5; A ‘Cj?]\% i Lo “ © =
Soyth Nakfiek ~1-@ 3 1 = ¥l
\ , (AN, B : " § [ l @ o
T.178.[% T ;Vl\‘ir,l‘j Salmgn Air Fur(r.&as(‘ e &
3 * Ne g 4%}31 salmon PO) 5
= I ~ : S (Cabins
—— | %::_' oo | (" @s
. Jid | H ; \ 770~ ”
3 ¢ | ) 4 l~ : &
| | | S Cabinslyy Np /[
i i TR Ay v B R
i 28 | RUY =1 o/
20 / 4 & ; .1 >
1 i Z = 4 ((/ | (e
T.188S. | | i v T.188.
} 55 f = ‘
| = | R
} { \ > &
Q | ; \} ] a5 ; = ~ Shakun r\
e = < 6’ | } >= \ .
1’ ’3w o 7 > j e & ¢ \ < —==— = Istats#  Ti
5 e g e ‘
i S ‘I 1 /55 )
b ais { zes |
T.198. | NS T.198.
o ' Qs s 56°30°
56°30" (- - | , [ e
J ’ <o [ f \é
=8 30: | f
) T = W e, VI 09 )
f | > \,
) < {
| =~ l H36. Ninagial OA Winagiak
! J ?‘ \ nagiak :‘"’v\ Island
o Bl | ¢ y ,z - LY
T.208. (‘ 1 < W
P N Ak
K { ¢ >
! ; Lo
| K 4 >
SEaps 7%
o SHugan S I -3/0
2 Z » N e SR |
T.218. { & l '4,;\7
4 “ 3 Qs
| | 375
o i A
- o¥ | s S
= e 1 o N
N S \/J ) -
. , - ) = T JI,JY ey
T.228. e e, 50" : 2 QM } e
(. L N S g
| N2 34 N .
et o= e o bl l | Nof 2
4.6 1 ,
\BM sk [ S -
T.238.[162S°% f ;
SHosk I
5 e Cheey
e - | N ot .w.\‘*__,:_ — Cx ‘- .
a x w
‘ “:h: AT ; ) \VA‘?M [ma =
: = Bg.Lveanne
bita JAE\ ‘4'
T.248. #Cabins +oabin 1
WAD i I ;.r; R
j BECHAROF
58°00°. - - f ~ = | ‘ P25 S
f 1874 ¢ ) = A ) ; °nQ’
onn 2951 p L I, P 7 &5 I L ! \ ) / Y <) : p * Bduy p* iy
5700 R47W. ¥ —— i P AA ) U KT 2AT IR 12 § b ; Ay : @) , > J"R o 625‘1,00' ! : R28W. 15400
Base from U.S. Geological Survey Geologic base simplified from
Mt Katmi, 1952 |'f°""°“ 1975); Righle and others (in press)
Afognak, 1952 (revised 1982); SCALE 1:250 000
Naknek, 1852 (revised 1388) 5 0 5 10 15 20 25 MILES
Universal Transverse Mercator Projection : ; - " ” ) .
5 0 5 10 15
b . 20 25 KILOMETERS

CONTOUR INTERVAL 200 FEET
WITH SUPPLEMENTARY CONTOURS AT 100-FOOT INTERVALS

Contact—Dashed where inferred or approxi-

Volcanic rocks north of Naknek Lake

EXPLANATION DESCRIPTION OF MAP UNITS Kh Herendeen Formation (Early Cretaceous)— ol Bncaliandi ol vl s sty
POLYMETALLIC-VEIN SUITE SURFICIAL DEPOSITS AND SEDIMENTARY ROCKS Calcareous sandstone and interbedded silt- Tvb | Basaltic lava (early Tertiary)—Plugs, dikes, - Fault ;y h ;a eh’ q sndaret |
Cu Qs Surficial deposits (Holocene and Pleistocene)— stone; thinly bedded, light to dark olive gray and flows of basaltic composition that intrude A Ly l == ta; : ed ‘:t g'e ':‘ erred or a;;p;t.)xima:ieg
As Mo Unconsolidated to poorly consolidated al- Ks Staniukovich Formation (Early Cretaceous)— or over]ie' andesitic and dacitic lava flows \:l‘i:rz ’un(:eretai:l Ere ::?}f::\:n ’s?;: ‘E
luvial, colluvial, glacial, marine, lacustrine, Siltstone, shale, and thinly bedded, fine- and breccia (Tva) P de.- L’le next to U c;r D’
i and eolian deposits. Locally includes exten- ined. b feldspathi dston Tva Andesitic and dacitic lava flows and breccia » query
Bi Pb grained, brown feldspathic sandstone indicates direction of movement uncertain
95 98 sive redeposited pumice and ash from the . (early Tertiary)—Unit also includes local :
Jn Naknek Formation (Late Jurassic)—Main sedi- arrows indicate direction of relative move-
Novarupta eruption domes or tuffs of rhyolitic(?) composition,
cd Ag mentary rock unit of the map area, consisting . ; , ment
Zn Qs Landslide deposits (Holocene and Pleistocene)— of sandsiene -conalomente. siisione. and now altered to quartz and sericite or kaolinite k2 Thrust fult—Skowina dic. of il
Nonsorted, nonstratified, coarse, angular % g i % Re Cottonwood Bay Greenstone (Late Triassic)— KNSt or ravetie tmnl—Jhowing Gip Of
dark shale. Divided into five members (not 4 plane; sawteeth on upper plate
Rock le locali rubble forming lobate masses mapped separately here), from oldest to Slightly metamorphosed basalt; locally in- Antich l’ axts—Showing directh ol )
ock sample locallty Ts Sedimentary rocks (Tertiary)—Poorly to moder- PP P Y ! cludes fine- to medium-grained diabase _‘_" B W= S, 5N g /
Sample contained anomalous concentrations ately well indusated fluvisl sandstorie, silt youngest: massive nonmarine conglomerate sills(?) dashed where approximately located; dotted GOODNEWS DILLINGHAM
of elements in the base-metal polymetallic- stone. tull and consliomarste: laraer clasts and thinly bedded sandstone member; thick- ' where concealed; queried where existence
vein suite at the 95th or 98th percentile consi;t o; logsall ?:le sioisd ’lutgnic -y bedded to massive sandstone member; thinly INTRUSIVE ROCKS uncertain
(see star diagram above)—Numbered local- y P bedded, dark-gray marine siltstone member N —‘—» Synclinal axis—Showing direction of plunge;
volcanic rocks . Td Dikes (Tertiary)—Dikes from 1 to 20 m wide :
ities correspond to entries in tables 11-18 T H containing limestone concretions; thinly dashed where approximately located; dotted
emlock Conglomerate (Oligocene)—Poorly that occur mainly southeast of the Bruin Bay
209 Sample from outcrop bedded marine sandstone and siltstone where concealed; queried where existence
indurated fluvial conglomerate, pale-brown i fault and have a northwest trend. Many are
member; massive conglomerate member. uncertain
- Sample from stream float tuffaceous sandstone, siltstone, shale, coal, Conglomerate in boththe oldest and youngest in rocks as young as the Hemlock Conglom- Masioed bl sl b o8 Buds
and tuff. Age is late Oligocene membess, are metamorphle, volcanic, and erate (Th), suggesting that most dikes are 2 Inclined P
Sample did not contain anomalous concen- Te Copper Lake Formation (Eocene and Paleo- sedimeniary vocks with ::box,' dinate blutonic middle to late Tertiary in age S
traltlons (l,l: ele:nentls in the base-metal cene?)—Well-indurated polymictic conglom- i P Ti Hypabyssal intrusive rocks near Shelikof Strait =) Horizontal
polymetallic-vein suite erate, sandstone, and siltstone (late Tertiary)—Sill-like or cross-cutting
Jt -
(@) Sample from outcrop Kk Kaguyak Formation (Late Cretaceous)—Upper Talk;]e:tna Pormation (Exdy durmeic)—Lava subvolcanic intrusive bodies generally less -+ Approximate strike and dip of beds i dih
ws, breccias, and lahars locally interbedded 5
(m} Sample from stream float part consists of interbedded siltstone and with volcaniclastic sandstone, conglomerate, than 10 km? in outcrop area, as well as larger ke Strike and dip of foliation
— graded graywacke sandstone that represent plutonic bodies such as those beneath Four-
== b i 1 the upper and middle regimes of a submarine and Btale. Inclides wlls ol unceniatn ages ked Vol | the Aleuti <> 1
== Drainage basin containing anomalous con- pp Locally metamorphosed to nonschistose peaked Volcano or along the Aleutian Quaternary volcanic vent
= centrations of Cu, Mo, Pb, Ag, Zn, Cd, Bi fan. Lower part consists of thinly bedded Range crest east of Serpent Tongue Glacier.
g TROR O RS L R P epidote-albite-calcite assemblages suggestive N Avea of alteved rock
and (or) As as determined in both stream siltstone and some thin limestone beds and of lower greenschist facies Fine-grained, porphyritic to equigranular
_ sediments and nonmagnetic-heavy-mineral ial::éulcii:‘s; satt;t;ndanr: arrgng:ltes, pelecypods, K Kamishak Formation (Late Triassic)—Slightly (rjc;c:: thattconlsiitst przdon;mnantly of girarr;o- | Area of hornfels
( N concentrates ¢ SORCYSSIO recrystallized, nonfossiliferous limestone ; orite or tonalite and minor quartz diorite
) Drainage basin containing more than 25 Kp Pedmar Formation (Early Cretaceous)— Thick- : Tiu Hypabyssal intrusive rocks, undivided (Ter- lce Area covered by glacier
and interbedded basalt flows and breccia
A N percent sulfide minerals in the nonmag- bedded, gray sandstone and minor amounts tiary)—Intrusive bodies ranging from small
netic-heavy-mineral separate from panned o; ;il]t:tione and shale that contain ammonites VOLCANIC DEPOSITS AND ROCKS plug: and 0sill(ls ;o l:|é>lutl:'>ns e?posed over as
concentrates o an age Deposits and rocks of Aleutian volcanic arc much as 30 km2. Rocks are fine to medium
grained, are commonly porphyritic, and con-
Qap Pyroclastic-flow deposits (Holocene)—Poorly sist chiefly of quartz diorite or tonalite
CORRELATION OF MAP UNITS sorted, variably indurated deposits of ash, Tad 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-
Qs | [ Qls 1 Holocene and Qap Qad Holocene caldera ogically classified as quartz monzodiorite or
! Pleistocene Qac ) QUATERNARY Qad Domes (Holocene)—Domes of dacitic or rhyolitic quartz diorite
Unconformity QTap QTac Pleistocene composition Tad | Quartz diorite (middle Tertiary)—Medium-
ey [ —7 Lat Qac Younger central-vent deposits and rocks (Holo- grained equigranular rocks in which accessory
T Ti I Te rﬁ: cene and Pleistocene)—Lava flows, tuffs, hornblende exceeds biotite; also occurs as
. ? Tab \ ' ) : = and breccias predominantly of andesitic zones within intrusions of granodiorite (Tgd)
Th >Ollgocene Td Ty ; composition but locally including lava flows Tgb | Gabbro and diorite (middle Tertiary)—Medium-
. Tod I Tqd | Tgb ' 7~ TERTIARY of low-silica dacitic composition, airfall de- grained rocks having gabbroic or diabasic
Unconformity Ts —7 2 posits of andesitic to rhyolitic composition textures
Eocene and Early on Baked Mountain and Broken Mountain, Jgr Granite (Jurassic)—Medium-grained equigran- )
Paleocenel?) ? 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.
Y wom———" ' QTap | Pyroclastic-flow deposits (Pleistocene and late which biotite exceeds hornblende asidivgih —— - W— il — terisk (*). which indi it devecialngd b RO b ; ’
- Late Tertiary)—Poorly sorted, variable indurated Jgd Granodiorite (Jurassic)—Medium-grained equi- Expm:':;; ai;::;ﬁinmﬂ“:: e?ﬁi:;ﬂ:g:;ﬂf:ﬁggﬂiﬁ:ﬁ lZg::; 2:; 5 t.hz ::t:s inrtlzbl:s)’l‘:n:ic 4]m faKtcs QA deNoreina oy WonioWsEorption. DRsiol (=3, Se-dui sl conneniions
Cretaceous deposits of ash, vitrophyric blocks, and (or) granular or fine-grained porphyritic rocks. i
Unconformity pumiceous lapilli. Primary compositions are Also includes isolated outcrops of tonalite Lithologic unit!
N uncertain because of alteration but probably and quartz diorite. Modal quartz is 22-44 Ele- Unit 1 Onit 2 Unit3 Onit 4 Onit 5 Unit6 Onit 7 Unit 8
) - CRETACEOUS range from andesitic to dacitic percent of rock ment O5th __ 98th _O5th _ O8th _O5th _ O8th  O5th _ O8th  O5th _ O8th _O5th _ O8th _ O5th _ O8th _O5th __ O8h
Unconformy QTac Older central-vent deposits and rocks (Pleis- Jad Quartz diorite and tonalite (Jurassic)—Medium- Cu 150 200 100 200 100 200 150 500 100 150 150 700 100 150 100 200
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
. 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
Uneonfecmity composition. Locally moderately to exten- diorite Ag 0.5 ] 0.5 1 0.5 1 0.5 1 0.7 3 0.5 2 0.5 1 0.7 5
Ks sively altered where associated with fossil Jgb Diorite and gabbro (Jurassic)—Dark, diabasic- g’;, 100 s 21(1) s 130 . 16(1) 5 190 s 34? 5 60 5 14(1) 5 90 5 15‘1) s 90 5 17? s 60 5 180 140 265
< fumaroles (bleaching to light-red or yellow and gabbroic-textured rocks v ) ' : \ i ’ ; ; ’ ' ; y : 1.5 = 1.5
Late shades) Bi 2 4 2 4 2 4 2 4 2 4 3 4 2 4 2 4
As* 25 30 20 30 30 100 10 15 10 15 30 70 - 10
Jn Jurassic Tab | Volcanicrocks of Barrier Range (late Tertiary)— METAMORPHIC ROCKS : T thologic units: & =
Breccias, lava flows, sills, and local pyroclastic JRk | 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 Jad 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.
> 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.
E‘ Early METAMORPHIC crest and extending from the Katmai River to bearing gneiss indicative of amphibolite- 3; Tertial_'y sedimen-tary rocks (.Copper Lake Formation, He{nlock Conglomgrate, and undi.vit.ied Tertiary.rosks); 90 §amples were 'analyzed for. most elemepts. )
, Jirassic ROCKS Kukak Bay. Pred ominantly of andesitic and facies metamorphism. Protoliths presumabl 4, Jurassic and Tertiary plutonic rocks of the Alaska-Aleutian Range batholith (gabbro, diorite, quartz diorite, tonalite, granodiorite, and granite) and Tertiary hypabyssal plutons and sills
daciti it Prowulitic alterstion | § ; p Y occurring throughout the Katmai study area; 86 samples were analyzed for most elements.
T T ke i S consist of Talkeetna Formation (Jt), Kamishak 5, Tertiary dikes (primarily middle to late Tertiary); 28 samples were analyzed for most elements.
extensiye and argillic or potassic alteration is Formation (kk), 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
Rk
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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