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NOTE: The following correlation, description of map units, and list GEOLOGIC MAP SYMBOLS reconnaissance study was presented, along with the tabulated geochemical data and REFERENCES CITED
of symbols is for the geologic base map shown here in gray. sample locality maps, in Detra and others (1981). . 130
This report is one of a series of three reports that graphically present Burk, C.A., 1965, Geology of the Alaska Peninsula--Island arc and Continental
~—~.....  CONTACT--Dotted where concealed selected geochemical and mineralogical data in map format. This report presents Margin, Geological Society of America Memoir 99, pts. 1-3, 250 p.
geochemical results from the analysis of the nonmagnetic heavy-mineral-concentrate Case, J.E., Detterman, R.L., Wilson, F.H., Chuchel, B.A., and Yount, M.E., 1988, 120
CORRELATION OF MAP UNITS medium, MF-1539-F (Church and others, 1988) presents the geochemical results from Maps showing aeromagnetic survey and geologic interpretation of the Ugashik
Q{EJEE;--N, FAULT--Dotted where concealed; queried where probable. the analysis of the minus-80-mesh stream sediments, and MF-1539-H (Frisken and and part of the Karluk quadrangles, Alaska: U.S. Geological Survey
SURFICIAL DEPOSITS AND U, upthrown side; D, downthrown side. Arrows indicate others, 1988) presents mineralogical distributions based on microscopic identifi- Miscellaneous Field Studies Map MF-1539-D, 2 sheets, scale 1:250,000. 70 400
SEDIMENTARY ROCKS VOLCANIC ROCKS INTRUSIVE ROCKS relative lateral movement cation of mineral grains from the nonmagnetic heavy-mineral-concentrate samples. Church, S.E., Frisken, J.G., Detra, D.E., and Willson, W.R., 1988, Geochemical
An interpretive report (Church, Frisken and Wilson, in press) delineates selected map showing the distribution of selected elements determined in stream
areas of interest within the study area, interprets the significance of the sediments from the Ugashik, Bristol Bay, and western Karluk quadrangles, 60 390
Holocene and IQUATERNARY .o THRUST OR HIGH-ANGLE REVERSE FAULT--Dotted where concealed; geochemical and mineralogical signatures of these anomalous areas, and explains Alaska: U.S. Geological Survey Miscellaneous Field Studies Map MF-1539-F, >
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interpretive report is based on a study of all of the data available to the Church, S.E., Frisken, J.G., and Wilson, F.H., in press, Interpretation of 2 50 550 — 380
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Eocene and quadrangles to the south (Cox and others, 1981). : west-central Alaska: U.S. Geological Survey Open-File Report 80-909, 103 p. 50 a ﬁz 20 AL 20 u
Tt Paleocene L INEAMENT A statistical summary of the geochemical data determined from the 1981, Placer gold occurrences in Alaska: U.S. Geological Survey Open-File - o &
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1 element are given in table 1. The eight elements for which data are shown on map (ox, D.P., Detra, D.E., and Detterman, R.L., 1981, Mineral resource maps of the - i 10 Ju
Upper CRETACEOUS gﬁ*T§ R A of this report are the same group of elements shown on the stream-sediment Chignik and Sutwik Island quadrangles, Alaska: U.S. Geological Survey - »

Khe Cretaceous geochemical map (MF-1539-F; Church and others, 1988). A second suite of Miscellaneous Field Studies Map MF-1053-K, 2 sheets, scale 1:250,000. o o
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" coherence, for example molybdenum and tungsten, or trace metals that would Karluk quadrangles, Alaska: U.S. Geological Survey Open-File Report 81-963, rra®0 KNG g v - - v ’
readily substitute for a more abundant element, such as silver for lead, are 88 p. il A
HORNFELS shown on the corresponding vector on map B. The anomalous element concentrations Detterman, R.L., Case, J.E., Wilson, F.H., Yount, M.E., and Allaway, W.H., Jr., m Molybdenum (Mo) .
Js Middle are shown by vectors that radiate from sample localities indicated by small 1983, Generalized geologic map of the Ugashik, Bristol Bay, and part of ppm Copper (Cu) PP y ( ppm Silver (Ag)
Jurassic s . T e circles. The vectors are subdivided into three lengths that approximate the Karluk quadrangles, Alaska: U.S. Geological Survey Miscellaneous Field
ALTERATION--Includes sericitic alteration and silicification 90th, 95th, and 98th percentile distributions of the log-normalized data (see the Studies Map MF-1539-A, scale 1:250,000.
JURASSIC histograms of the data, fig. 1, map A; fig. 2, map B). Frisken, J.G., Church, S.E., and Willson, W.R., 1988, Mineralogical map showing
Jk Tad Because of the mineralogical and geochemical diversity of the nonmagnetic the distribution of selected ore-related minerals identified in nonmagnetic 140 o
CL Lower —¢- EXPLORATORY DRILL HOLE fraction of the heavy-mineral suite, the data sets for all of the elements f heavy-mineral concentrates from the Ugashik, Bristol Bay, and western Karluk —
Jurassic plotted are censored, that is the shape of the distribution of these elements is quadrangles, Alaska: U.S. Geological Survey Miscellaneous Field Studies Map
artificially limited by the sensitivity of the analytical method. Boron has MF-1539-H, 2 sheets, scale 1:250,000. 130
Jt a OIL SEEPS several modes, and barium probably has a mode at concentrations greater than Grimes, D.J., and Marranzino, A.P., 1968, Direct-current arc and 90
10,000 ppm. The data for niobium, cobalt, copper, barium, and nickel approximate alternating-current spark emission spectrographic field methods for the
Upper a log-normal curve; the distribution for nickel is negatively skewed, whereas for semiquantitative analysis of geologic materials: U.S. Geological Survey 120 - -
®lv Tetassic TRIASSIC o, HOT SPRING copper, barium, and cobalt it is positively skewed. Minor modes at the high Circular 591, 6 p.
concentration ranges of silver, arsenic, copper, nickel, lead, and tin appear to MacKevett, E.M., Jr., and Holloway, C.D., 1977, Map showing metalliferous mineral
- reflect mineralization. The upper mode was plotted for these elements. The deposits in the western part of southern Alaska: U.S. Geological Survey 110
Upper PERMIAN COLD SPRING resulting star diagrams not only show the presence of anomalous concentrations of Open-File Report 77-169-F, 39 p. 70 P / /
Pls Permian % these elements, but can also be used to indicate the geochemical signature of Motooka, J.M., and Grimes, D.J., 1976, Analytical precision of one-sixth order
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of rock samples, Ugashik and western Karluk quadrangles, Alaska: U.S. 53 ¢}
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Qs SURFICIAL DEPOSITS (HOLOCENE AND PLEISTOCENE) - Unconsolidated alluvium, alluvial fans, and glacial, Geological Survey Open-File Report 87-419, 35 p. 30 - _J " 30 L
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Th1 BEAR LAKE FORMATION (MIOCENE) - Sandstone, siltstone, shale, minor coal, and conglomerate; nonmarine g EE § g
w w w
it TOLSTOI FORMATION (EOCENE AND PALEOCENE) - Sandstone, conglomerate, siltstone, shale, coal, and tuff; 10 — : 10 ..: 10 ..: =2
dominantly volcaniclastic and nonmarine TABLE 1.--Statistical summary of nonmagnetic heavy-mineral-concentrate data, Ugashik, Bristol Bay, and western Karluk quadrangles, Alaska g g -r-f'] g]__
Khc HOODOO AND CHIGNIK FORMATIONS, UNDIVIDED (UPPER CRETACEOUS) - Hoodoo Formatéﬁn: dirl; rhythmically- INTRODUCTION [LMectjhOd ((ch a)mglys:s: sgm:qu?ntitative emission spectrography; values reported in ppm except for Mg, Ca, Fe, and Ti reported in percent. A RTINS S NG . £ iy A B o":c S| A °|_|_"—'_' g
bedded siltstone and shale, minor thin sandstone; deep-water marine. ignik Formation: : eaders (--) denote no data il e DS e anoss ©9 o o 900 OO0 0000000000 O
sandstone, conglomerate, siltstone, and shale; mainly shallow marine The U.S. Geological Survey is required by the Alaska National Interest Lands SN er22ieaRS § § § § 88883838 88 R 3 § § e § § 88388 itk & & L 4 8888838
Conservation Act (ANILCA, Public Law 96-487) to survegfr certzinAl"edEra'lﬁland? to Data based on Percentile distribution ceoggg v o Segs v N ®®o o
- i i ine their mineral resource potential. Results from the Alaska Minera th lified based ] 2 lhs A
Kdsn STANIUKOVICH AND NAKNEK FORMATIONS, UNDIVIDED (LOWER CRETACEOUS AND UPPER JURASSIC) - Staniukovich determ e qua e ased on samples A A
Formation of Late Jurassic and Early Cretaceous age: thin-bedded feldspathic sandstone, commonly zﬁmgzggd"gg"ﬂ:agr:;‘;g:ﬂ gAngRQ:l I(I:Igrs\;r:gsmad'erh::a:l:gli ;3;2;2“2;;%:23122 of population Data based on the unqualified population analyzed ppm Lead (Pb) ppm Zinc (Zn) ppm Boron (B)
Tamontitic; minor siltstone and shale. Hakeek Formation B iC e SO a geochemical survey of the Ugashik, Bristol Bay, and western Karluk quadrangles, Number of Samples Number Range Geometric Geometric Arithmetic Standard
sandstone, siltstone, and dark shale with limestone concretions in upper part. Massive arkosic Mok ’ of of mean deviation mean deviation
sandstone and conglomerate in lower part; abundant granitic- ?"d BN c-rock SHmEs 0 The geologic setting of the study area, on the Alaska Peninsula, is that of Element DR N2 13 6% values  values 90th 95th 98th kb 4
conglomerate. Upper part marine; lower part nonmarine fluvia a volcanic arc. At least two-thirds of the study area is covered either by Mg E e ” 8 m prm e o 3 . < o e o 16 F_
; : ; ; ternary alluvial and glacial deposits or by Quaternary volcanic rocks. The . .07- . . 4 > .
Js SHELIKOF FORMATION (MIDDLE JURASSIC) - Dark siltstone and shale with limestone concretions, sandstone, 3221212 Siphggre g e ity s gl preda:'i?\ately Snariste by durassic, ca Boe o o o 569 0.1-30 7.4 2.3 9.3 5.0 15 17 23 e
and conglomerate; nonmarine to near-shore marine, and deep-water turbidite Cretaceous, and Tertiary marine and nonmarine clastic sedimentary rocks that are, Fe 0989 0 0 6 563 0.7-50 5.3 2.3 1.7 8.6 17 30 48 o= e 1
' ; d shale: inl in places, intruded by, or covered by, Tertiary diorite and quartz diorite and Ti 0.588 0 0 234 335 0.15-2 1.1 1.8 123 0.59 - e — . \\b \\\b
|Jk KIALAGVIK FORMATION (M;DDLE AND LOWER JURASSIC) - Sandstone, siltstone, mudstone, and shale; mainly associated extrusive equivalents. The geologic base map is from Detterman and B 0.946 0 6 25 538 20-5,000 250 3.4 540 930 2,200 5,100 ) : " ] |
‘ shallow water marine others (1983). The area is favorable for the occg;:sncg of ?:se— andipzegiogia - 0.035 161 388 0 20 2.0-3.0 2.1 1.2 2.2 0.37 5 il 9 90
: - . metal deposits, in particular for disseminated sulfide deposits associated w X £ i g 2 —
Jt TALKEETNA FORMATION (LOWER JURASSIC) - Tuffaceous sandstone, siltstone, and limestone; minor bedded tuff ca]c-a1kgline porphyrys. Contact-metamorphosed rocks and hydrothermally altered g; g‘ggé 8 Zg Sg 23; ;3916:388 g%g ;.; 1,883 1’?38 769_ 1 0?9 1 6?9 b -g_ol o
; : ; ; rocks are common near Tertiary volcanic-plutonic centers, most of which are La 0.991 0 5 0 564 50-2,000 140 2.0 180 170 350 460 610 80 — ] -
P1s LIMESTONE (UPPER PERMIAN) i L1ght—gray massive crysta]hne Timestone exposed in the southeastern part of the study area (Detterman a.ng O!IZhEYB‘S, g Y 0.996 1 1 0 567 20_1’500 230 2.5 340 260 710 790 950 e
1983). MacKevett and Holloway report known mineralized rock at Puale Bay an 0.137 0 0 491 78 200-2,000 1,300 1.8 1,400 600 it e iy — L
SEDIMENTARY AND VOLCANIC ROCKS Cape)Kubugak11 in the Karluk quadrangle (MacKevett and Holloway, 1977, p. 16), as ﬁ; 0538 108 155 O 306 50-200 81 15 90 a3 127 162 ¥ 70 - 70 -
) d ‘asl 14 well as several copper-molybdenum and molybdenum porphyry systems in the Ugashik Th 0.004 564 3 0 2 300-2,000 v &8 e L e = L
R1v LIMESTONE AND VOLCANIC ROCKS (UPPER TRIASSIC) - Light- to dark-gray thin-bedded to massive limestone, quadrangle (MacKevett and Holloway, 1977, p. 35). At the time the field studies o 2; r—
limestone conglomerate, and basalt were in progress, Bear Creek Mining Company was actively evaluating the z::‘ (1)(9)88 3 g lg ggg 10100-52(:)000 4 233 {g : 483 523 5 zgg " égg s 5 60 — - 2 60 —
mineralized rock at the Mike and Rex prospects. . -9, ’ . ’ s ’ N > -
VOLCANIC ROCKS A reconnaissance exploration geochemical study was undertaken during the v 1.000 0 0 0 569 30-1,000 240 1.8 290 178 530 630 750 w S . —
) 1979 and 1980 field seasons. Two different media were sampled: (1) stream Cr 0.993 0 2 2 565  20-10,000 310 4.0 830 1,400 2,300 3,600 6,200 =) 50 — o 50 e
Qv VOLCANIC ROCKS (HOLOCENE AND PLEISTOCENE) - Block and ash flows, debris flows, volcanic mud flows, sediments, and (2) heavy-mineral concentrates panned from the stream sediments. Ni p.917 21 26 0 ggg }g—;gg ;g g.g g? g; %gg ggg ggg 53 - tg -
cinder cones, and andesitic and dacitic lava flows; includes minor hypabyssal rocks The minus-80-mesh stream-sediment medium reflects changes in bedrock geology and Co 0.917 1 46 0 - : u: 2 x
’ geochemistry and may also reveal extensive areas of exposed mineralized rock, Cu p.745 22 . 123 0 424 7-10,000 58 4.6 270 810 380 1,100 2,200 i 40 o = 40 —
VOLCANIC ROCKS (PLIOCENE TO OLIGOCENE) - Basalt, andesite, and dacite lava flows, volcanic breccia, whereas the nonmagnetic fraction of the heavy-mineral-concentrate medium Mo 0.040 546 0 0 23 10-1,500 54 4.6 180 346 -- -- 41 w j
and rubble flows; locally includes hypabyssal rocks concentrates the ore-related minerals present and may be useful in delineating W 0.025 543 12 0 14 100-1,500 250 2.3 360 380 -- — 130 i L5
| areas of poorly exposed or buried mineralized rock. We panned down one 14-in. Sn 0.378 335 19 0 215 20-500 39 1.8 48 46 53 69 81 s0 -7 30 -
Tm MESHIK FORMATION (OLIGOCENE AND EOCENE) - Basalt flows, volcanic rubble flows, and lahars; locally gold pan full of minus-2-mm stream sediment at 569 sample sites. This sample was Bi 0.017 557 2 0 10 20-500 44 247 85 150 -- = e - n
: : . the light- Au 0.023 552 4 0 13 20-1,000 140 4.2 310 370 - - -- : z
minor volcanogenic sedimentary rocks i pmcessea(m o “2°§§t°r§ O e on vy ¢ Pb  0.540 129 133 0 307  20-50,000 65 3.5 330 2,900 180 400 1,000 - 20 &
mineral fraction (sp. gr. <2.8) and through a magnetic separation process to . -9U, . ’ s 20 — o 45
INTRUSIVE ROCKS remove magnetite as well as many of the most magnetic mafic minerals. 99 g-ggg g?g 1? g lgg 5ogfggxaoo i 603.9 g-; ' Oég i 333 7.3 ’ 233 : 383 u
- The nonmagnetic heavy-mineral fraction analyzed for this study congained n . -20, 4 & i L il . X ;
- ipi luton; hornblende-biotite and pyroxene- some rock-forming minerals having a high specific gravity, such as apatite, Cd 0.025 555 0 0 14 50-1,000 162 2.4 240 260 -- -- 77 A 16 -
=) QUARTgiﬁ?zéTEuéEtiogEgEi12'0;(125(1_)5?53 cogg:;p;::iﬁgﬂ e " zircon, rutile, and sphene; the sulfide, sulfosalt, and some oxide minerals; As 0.069 527 3 0 39  500-10,000 1,200 2.0 1,600 1,600 - 790 1,600 4
’ : scheelite; and several of the accessory minerals associated with mineralization t1o (OR) 1s th " ” 2 T i A A Y z
i - Diori jori i d dacite and alteration, such as fluorite, barite, epidote, and tourmaline. Analyses were etection ratio s the number of uncensored values divided by the to number . ! —
Ti INTRUSIVE ROCKS (PLIOCENE TO OLIGOCENE) - Diorite, quartz diorite, hypabyssal andesite and daci carried out by the semiquantitative spectrographic method described by Grimes and §N :s t:e numger o; samp}es 1r11t:h1ch co:ce;ﬂi:raﬂons c:u;d notbbe deﬁcteg :t ;?ehlower1detemina:;on]11m1t& B e e co®e92092288888 °©c2© 922928338388
- i i ioti ing; Marranzino (1968) and Motooka and Grimes (1976). A detailed description of the L is the number of samples with concentrations reported as observable, but which are less than the lower determination limit. e ] s o e o
" QUARTZ DIORLTE {MIDOME AND LOWER: JURASSIC) - Nedium: o cosise’gratned, hornblende and biafise o geochem1ca1(samp%1ng. sample preparation.(and lna]ytica1 methods utilized in the 4G is the number of samples with concentrations reported as observable, but which are greater than the upper determination limit. v it :’ v pilieoitagh= :

part of the Alaska-Aleutian Range batholith

ppm Nickel (Ni) ppm Cobalt (Co)

Figure 1. Histograms showing the distribution of values determined for the eight
elements shown on map A. The element concentrations were plotted after the
data were log-normalized. The length of the vectors shown on each histogram
indicates the concentrations of each element plotted on the map A.
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