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INTRODUCTION Meshik Volcanics and correlative units constitute the main part of the More than 40 anomalous areas can be delineated on the non- Field observations revealed scattered red color anomalies in the rocks of R70W RGaw i = e m _ m _ _ |
Meshik arc. Meshik arc volcanism ceased in middle Miocene time with magnetic heavy-mineral-concentrate maps, each area represented by 1 the area. w o o o _ _ _
A reconnaissance geochemical study of the Port Moller, the deposition of the Unga Formation, which includes lahars associated to 40 concentrate samples, and each sample represented by 2 to 23 Area G is the Right Head area (Ag, As, Ba, Cd, Cu, Mo, Pb, bar- B g = m T = _
Stepovak Bay, and Simeonof Island quadrangles was undertaken during with volcanic centers on Unga Island. The nonvolcanic rocks of the plotted elements and minerals that are present in anomalous concen- ite-celestite, and pyrite), which is underlain by Tertiary and Quaternary 8 w | _ _
the 1983 through 1985 field seasons as part of the Alaska Mineral Miocene Bear Lake Formation were deposited during a time of volcanic trations. The number of plotted elements and minerals representing each volcanic rocks and, to a lesser extent, upper Miocene clastic sedimentary ~ a |
Resource Assessment Program (AMRAP). For this report, the three quiescence. Late Miocene volcanic and intrusive rocks indicate the time anomalous area is, to some extent, influenced by sample density. The rocks of the Bear Lake Formation. One mineral occurrence in the area is “ 8 8 8 frommi LB Y | |
quadrangles collectively will be referred to as the "Port Moller study of initiation of Aleutian arc magmatic activity. The Pliocene Milky River major geochemical anomalies in the study area appear to be related, at basaltic lava altered to a brilliant yellow color. Field observations revealed o ) o =z
area.” Panned-concentrate samples were collected at 778 sites, mostly Formation is the youngest recognized Tertiary geologic unit in the area least spacially, to areas subjected to magmatic and associated hydro- scattered color anomalies and quartz- and pyrite-rich rocks. AL T Y S R I T S U S R T T e
from active channels of first- and second-order streams (at 1:63,360 and is composed of volcanic flows and sandstone. During Quaternary thermal activity. The larger anomalous areas may represent several Area H is the Clark Bay to Chichagof Peak (Mount Stepo) area = 4 o W B g8 o g s e NSliie e 8 e R L e g e i B - - &« % »w =~ o w8 3 8 2 8§ 8 8 38 888 888 8 §8
map scale) whose drainage basins cover an area of 1 to 10 square kilo- time, additional volcanic-rock units were deposited and much of the low- (perhaps overlapping) magmatic and hydrothermal events. (Ag, As, B, Ba, Cu, Mo, Pb, Sb, Sr, W, Zn, barite-celestite, pyrite, 2 2w @ ien s 6@ 2 2 & »m » ~ o b o S 2 8 8 8 KR e v g 3
meters. Sample density is lowest in the swampy lowlands located inland land part of the study area was covered by alluvial, colluvial, lacustrine, Although any or all of the heavy-mineral-concentrate anomalies scheelite-powellite, and sphalerite); it is underlain by a large coarse-grain- COPPER., PARTS PER MILLION MOLYBDENUM, PARTS PER MILLION SILVER, -PARTS PER MILLION
from the Bering Sea coast where outcrops of pre-Holocene rocks are glacial, and marine beach deposits. may indicate areas of mineralized rock, those areas represented by sev- ed Tertiary intrusion and surrounding Tertiary volcanic rocks. The
rare. Sample density is highest in areas containing rocks that display Hydrothermally altered rocks associated with both the Meshik eral samples that contain multiple base- and precious-metal anomalous southern part of the area is underlain by rocks of the Stepovak Format- 3
visible phyllic and (or) argillic alteration, which is often characterized by and Aleutian magmatic arcs are common within the study area and pro- __values are most likely to indicate extensive areas of exposed or near ion. Some quartz- and pyrite-rich altered rock was noted at some sample Point Fargyels 54°45 "'
extensive iron-oxide staining. vide a guide to the location of some areas that may host mineral de- surface, metal-rich rocks. The 22 most significant anomalous areas are sites located in area H. | _ 5 ;
In the Port Moller study area, most concentrate samples were posits. In the late 1800's, gold prospecting led to the establishment of circled on the maps and assigned letters. Those areas that overlap Area I is the Red Hil-Grub Gulch (Dent Point) area (Ag, As, Au, 160°00" 159°30" 159°00 8
collected from gravel bars. Some streams, especially those draining the the Apollo mine on Unga Island, a major gold producer. Some placer gold significant ::m:%mo-amm: stream-sediment anomalies (Frisken and B, Ba, Bi, Cd, Cu, Fe, Mo, Pb, Sb, Sn, Sr, W, Zn, barite-celestite, gal- o
swampy lowland areas, did not have exposed sediments along their was also recovered from beach deposits located southeast of Sand Point Arbogast, 1992) are designated on the maps and in the text by the ena, pyrite, and sphalerite), which is primarily underlain by Tertiary vol- @]
banks. At sample sites located along these streams, m_m&:.ma Eﬂm : on Popof Island. Since the 1950's, gold and copper exploration efforts letters A through N. The following paragraphs briefly describe the 22 canic rocks. Rocks of the Stepovak and Tolstoi Formations underlie the MAP A. U_m\ﬂﬂﬁwchuoz OF >ZOZ>_[OCW Oozomz.ﬁg\—nwozm OF OC. ZO. >©, ~U~u. ND, m, mﬁ, AND As IN IJ _ _ _ _
scooped from the stream bottom with a stainless-steel cup attached to a have located small porphyry copper systems at Pyramid Mountain most significant anomalous areas and list, alphabetically in parentheses, northern part of the area. This mineral occurrence is an alteration zone & t
long handle. All collected sediment was coarse sieved to exclude pebble- (Armstrong and others, 1976) and at the Ivanof prospect (Wilson, and the plotted anomalous elements and minerals within each circled area. associated with a Tertiary quartz diorite pluton that contains pyrite ZOZZ>Ozm\:0 :m><<:zuzmx>~l Oozomz‘ﬁmﬂ}:—.mm 8 | | ! | ﬂ |
size material. A 36-cm (14-inch) pan was filled with sieved sediment, others, 1988) located northwest of Humpback Bay. Some apparently less significant anomalies are then discussed briefly. veins and displays phyllic and propylitic alteration. Field observations re- o
which was then panned &5 the m:m._ a o E Information and references on many of the anomalous areas are com- vealed red color anomalies, quartz-pyrite veins, and rocks showing pro- _ _ _ |
In the laboratory, the samples were sieved to minus-30 mesn. DISCUSSION OF GEOCHEMICAL DATA iled in Wilson and others (1988). Geological and mineral-exploration litic and argillic alteration. : : 1
The minerals with a %Numn gravity of less than 2.85 were removed by mma in the following descriptions are ?om: Wilson and oﬁm«w (1988) and n >8mﬁ J is the Ivanof porphyry-copper prospect (Ag, As, Au, B, and the area between Big River and Humpback Bay (B, Ba, Cu, Fe, Mo, Eo_:a_:m .Ew _Aoa.&_. except for area N. Nevertheless, the rocks of every Table 1. Statistical summary of nonmagnetic ‘heavy-mineral-concentrate data, Port Moller, Stepovak Bay, and Simeonof Island quadrangles, Alaska - | | | | <
heavy-liquid (bromoform) separation; relatively magnetic minerals were A statistical summary of the nonmagnetic heavy-mineral-con- the AMRAP geological map (F.H. Wilson, unpublished data ). Some field Bi, Cu, Fe, Mo, Pb, Sn, and Zn, as well as chalcopyrite, galena, molyb- Pb, m:.. Zn, cmna.nm_mmza. nS:wcmm. native gold, pyrite, scheelite- site on Big Koniuiji Island contain anomalous concentrations of one or [Method of analysis: 6-step semiquantitative NB_MMJW_ anhmwmﬂwﬁw:mw_cmw NWMMM_ M,“__ mwmw_ per million (Ca, Fe, Mg, and Ti reported in ° o
removed by electromagnetic separation. The resultant nonmagnetic centrate geochemical data set is given in table 1. The entire data set observations made during he reconnaissance geochemical sampling pro- denite, and pyrite). This prospect is made up of rocks that have under- powellite, and sphalerite). The area is underlain by clastic sedimentary more of the elements W, Sn, Bi, and Mo. Gold was identified at two percent): 3 S- _ | _ _ z o
heawy-mineral concentrates contain some rock-forming minerals that was used to calculate geometric means, geometric deviations, and per- gram are also included. A more detailed description of gold distribution in gone porphyry-type mineralization related to a small quartz diorite pluton rocks of the Naknek, Chignik, and Tolstoi Formations, and by Tertiary sites and scheelite-powellite was found at seven of the 18 sample sites. Specirographic and atomic absorption _ | _ _ g
possess high specific gravity, such as apatite, zircon, rutile, and sphene. centiles. The G (greater than) values were replaced by values one spec- the study area is covered in Frisken and Kelley (1992). intruding sandstone and conglomerate of the Tolstoi Formation. Veinlet and Quatemary volcanic rocks. Field observations revealed scattered red The rocks at the northeast part of Little Koniuji, north of Sandy detarminstion hmils and rangs of Calt bitins based on Percentile disteibution based & o &
The heawy-mineral concentrates also include other minerals frequently trographic step higher than the upper determination limits; the L (less Area A is the Canoe Bay gold prospect (Ag, As, Au, Ba, Bi, Cd, and replacement mineralization is present in the intrusive and intruded color anomalies and associated quartz-pyrite-rich altered rocks. Cobbles Cove, contain anomalous concentrations of Bi, Cd, Sr, and W. Galena Number of samples unqualified data entire data set/ on entire data set o8 _ | _ _ o
associated with mineralization and alteration processes, such as sulfides, than) values were replaced by values one step lower than the lower Cu, Fe, Mo, Pb, Sr, Zn, barite-celestite, cinnabar, galena, native gold, rocks. Rocks in the area have been subjected to minor potassic and seri- of a quartzrich intrusive rock were found north of Osterback Creek in was found in one nonmagnetic heavy-mineral-concentrate sample. Only _.Nr_ ol w
sulfosalts, certain oxides, native gold, scheelite, fluorite, barite, epidote, determination limits; and the N (not detected) values were replaced by molybdenite, pyrite, and sphalerite). It is located on a rhyolitic(?) dome citic alteration, and widespread propylitic alteration. Field observations the stream gravels at the head of the long narrow bay that penetrates unaltered granitic rocks were seen at the three sample sites. A nonmag- Qualified values6 Unqual- Lower Range Upper S5 | | | | S
and tourmaline. Some of the nonmagnetic-concentrate samples contain values three steps lower than the lower determination limits. For this intruding siltstone of the Upper Cretaceous Hoodoo Formation. Field revealed red color anomalies and quartz-pyrite-rich altered rocks; many the Kupreanof Nm:Emc_m from Stepovak Bay. netic heavy-mineral concentrate containing anomalous concentrations ified determination of determination Geometric Geometric m = ol
mafic silicates. This is due to incomplete magnetic separation. Additional reason, the reliability of the mean and deviation values depends on (1) observations include physical characteristics noted at several of the 22 molybdenite flakes were noted in panned concentrates. Area Q is the Red m_c.z Creek area (B, Ba, Cu, Zn, barite-celes- of Mo, Pb, Zn, B, and Ba collected at West Cove, near the mouth of Element DR! N2 13 G4 values limit® values limit® mean  deviation 50th 85th 95th 97th 99th Element e | | | | H =
magnetic separation of the samples was not attempted due to the typi- how closely the chosen replacement values approximate the actual anomalous areas, including (1) a localized red color anomaly caused by Area K is the northwest part of Dolgoi Island (Ag, Au, Ba, Bi, tite, cinnabar, and pyrite), which is underlain by Em Naknek mo::mao: Dorenoi Bay, may represent a local anomaly, although the sample was w o )
cally small sample volume. Some of these mafic silicate minerals (if derived means of the qualified parts of the data set that apply to each element, oxidized, disseminated pyrite (phyllic alteration?), (2) cobbles of bleached Cd, Cu, Fe, Mo, Pb, Sn, Zn, bariteelestite, cinnabar, pyrite, and sphal- and, to a lesser extent, Tertiary volcanic rocks. Field observations re- collected from a stream draining area F. Scattered anomalies of various -2 _ _ _ _ -
from metal-rich lithologies) may contain concentrations of metals un- and (2) the detection ratio for that element. Minimum, 50th, 85th, 95th, (altered or deeply weathered), sometimes brecciated intrusive(?) rock erite). One mineral occurrence in the area is an altered Miocene quartz vealed a red color anomaly. elements are also present in the south half of the Kupreanof Peninsula, €2 099 0. & S0 713 0.1 0.1-20 50 1.8 2.9 2 5 LG e L Ca - o 8
related to ore-forming processes. 97th, and 99th percentile, and maximum values were tabulated to show characterized by subhedral to euhedral quartz crystals, (3) argillically diorite that intrudes rocks of the upper Oligocene(?) to middle Miocene(?) Area R includes Pinusuk and the north half of Chiachi Islands (B, including one Au anomaly at a north-flowing stream located 3 km west __mm w.ww w w w me w.wm w.wwmw ww w.mw w.w Ww wom wo wo wo ﬂ & | _ | _ o
All samples were analyzed for 31 elements using a semiquanti- the distribution of geochemical data. altered rocks, and (4) numerous small quartz veins. Belkofski Formation. Abundant sulfides and rocks subjected to propylitic Cu, and Mo), which are underlain by the Stepovak Formation and the of Hag Peak. ._..m G 6 6 o 0006 01.2 g 15 5 5 & 2 . 5 ﬁw = o g | | | _
tative, six-step, direct-current arc, emission spectrographic method Anomalous values are those that deviate from the norm or rise Area B is the Four Bear Creek area between Mount Dana and and araillic alteration were described. Field observations revealed red Meshik Volcanics. Felsic dikes with sulfides are present on nearby Heavy-mineral-concentrate samples collected on Mitrofania ! i : & : : < e % @ SBe e e o e e o e o Blg-ig e o
2 : § ¢ gl Island did not tai tos: th e Ag 0.14 594 25 O 102 1 1-3,000 10,000 12 72 N E 20 50 300 Ag S w o e R - R S H TR e e - e (- TR
(Grimes and Marranzino, 1968). Fifty-seven of the 778 panned-con- above some geochemical background. Commonly, the 95th percentile of Hoodoo Mountain (Ag, As, Au, B, Ba, Bi, Cu, Fe, Mo, Pb, Sn, Sr, Zn, color anomalies in the rocks of the area. Shapka Island. 3 not contain any anomalies; those collected in the vicinity of As 006 659 16 2 44 500 500-10,000 20,000 - L N N 1,000 1,500 2,000 As O P _ _ _ | GG _ | _ | e NIRRT e R TR s
centrate sample sites are not represented by spectrographic data either a sample data set is chosen as a geochemical threshold, with all values barite-celestite, native gold, pyrite, and scheelite-powellite). It includes a Area L consists of the southeast part of Unga Island that ex- 5 Area S is the Moss Omwm area (Cd, Cu, _um_. Pb, Zn, m.:a pyrite), Z.Eommam Bay and Kuiukta Bay contained wam__. Mo, Cu, and B anom- Al 0.03 688 4 4 25 20 20-1,000 1,000 e o N N N 100 1,000 Au =z . ° LN L / BORON., PARTS PER MILLION
because of an insufficient volume of sample (35 sites) or because the equal to or greater than the chosen threshold being considered anomal- small, poorly exposed stock intruding rocks of the Hoodoo Formation. tends from the south end of Zachary Bay southward to Archeredin Bay which is underlain by Tertiary intrusive and volcanic rocks. Field observ- alies. It should be pointed out, however, that highly anomalous rock B 087 5 68 18 630 20 20-5,000 1,000 95 3.9 50 500 3,000 5000 G B v | | | | & | | | |
concentrate was collected for gold analysis only (22 sites). The concen- ous. However, for many elements, data shown in the bar diagrams (fig. Rocks in the area are strongly iron stained and hornfelsed, and silici- and Delarof Harbor; the area includes the Apollo mine and several gold ations revealed iron-oxide-stained rocks and quartz-pyrite-rich altered samples were collected from these areas. The rock geochemical data for Ba 0.79 0. 13 141 567 50 50-10,000 10,000 900 39 1060 6 G G G Ba o 8 t o
trates collected specifically for gold analysis are discussed in Frisken and 1) indicate that the thresholds need to be adjusted upward or downward fication is common. Pebble or breccia dikes are commonly present in prospects (Ag, As, Au, Ba, Bi, Cd, Cu, Fe, Mo, Pb, Sn, Sr, W, Zn, bar- rocks. : the study area appears in Angeloni and others (1985), Arbogast and Be 0.03 423 277 0O 21 2 2-20 2,000 - = N L L L 2 Bo % m.l | | | | m. | | | |
Kelley (1990). Arbogast and others (1987) present a more detailed from the 95th percentile in order to accommodate distinct breaks in the intrusive (quartz diorite) and nearby sedimentary rocks. Hydrothermal ite-celestite, chalcopyrite, cinnabar, fluorite, native gold, molybdenite, AreaTisa m5m_w. sample site at Quartz Point on Unga Island others (1987), and Wilson and others (1987). Bi 0.04 675 16 1 29 20 20-2,000 2,000 = = N N L 30 200 Bi w
description of the geochemical sampling, sample preparation, and analy- frequency distribution of the data. The resultant thresholds for ore- alteration of the area's rocks ranges from propylitic to argillic to seri- pyrite, scheelite-powellite, and sphalerite). Native gold, galena, sphalerite, (As, Cu, Mo, Zn, and pyrite). The area is underlain by the Popof volcanic oo 0 & e wmo o ¢ g L & o - S T 2= 2 _ _ _ _ _ _ _ _
tical methods used in the reconnaissance study, along with the tabulated related elements are listed in table 2. citic. Sericitically altered volcanic rocks (andesite) contain abundant con- chalcopyrite, native copper, arsenopyrite, and pyrite have been reported rocks and Quaternary lake deposits. Field observations revealed iron- Oo 098 19 63 0 639 20 20-2.000 5000 20 26 70 200 500 700 1,000 Oo = o °
geochemical data and sample-locality maps. The areal distribution of anomalous concentrations of 16 ele- centrations of disseminated sulfides. to occur in several extensive open-growth quartz veins in andesite at the oxide staining of volcanic rocks at the site and the presence of large o”_ 065 52 203 0 466 10 10-1500 £0.000 34 34 10 100 200 300 700 0m e i | | | | > _ | | |
~ Splits of 759 nonmagnetic heavy-mineral concentrates were ments (selected as the best pathfinders for base- and precious-metal Area C is the Beaver River area (Ag, As, Au, B, Ba, Bi, Cd, Cu, Apollo mine and the nearby Sitka mine and Shumagin prospect. An es- masses of chalcedony. ACKNOWLEDGMENTS T 056 268 47 0 406 50 50-2.000 2,000 130 20 50 200 300 500 500 La O =1 _ _ _ _ 2 _ | _ _ =
examined ::am.n a binocular microscope to a&mdé:m the Esﬁm_o@ ,.& mineralized areas expected in this geologic environment) is shown on Fe, Mo, Pb, Sb, Sn, Sr, W, Zn, barite-celestite, cinnabar, galena, native timated four million grams of gold was recovered from ore mined at the >~.8 U is located northeast of Coal Harbor on .C:wm Island (Ag, Mn 099 8 310 720 20 20-5,000 10,000 460 23 500 1,000 2,000 2,000 2,000 Mn ﬁ =
the samples. Nineteen samples n.ozamnma Smcm_n—.ma material for a min- two of the three :o:me:mzn heavy-mineral-concentrate maps. Map A gold, molybdenite, pyrite, scheelite-powellite, and sphalerite). One min- Apollo mine between 1891 and 1904, and during the summer of 1908; Au, Ba, mr Cuy, _um..ZP Pb, Sn, Zn, cinnabar, molybdenite, and pyrite). Scott Werschky, Dean McCollaum, Dean Yannacito, and Dave Kelley Mo 0.14 519 104 0 98 10 10 - 200 5,000 22 24 N L 20 50 100 Mo o | | | | | | w 8 glg Jaa ] | |
eralogy split and were not examined under the microscope. The samples shows the distribution of the same elements (Cu, Mo, Ag, Pb, Zn, B, eral occurrence in the area is described as consisting of tourmaline- the ore grade was about nine grams per ton. Additional reserves have The area is underlain by the Popof volcanic rocks, rocks of the Stepovak participated in the collection of samples during the geochemical recon- Nb 015 411 205 0 105 50 50 - 150 5,000 56 13 N L 50 70 70 Nb = ° 2 o N ./
were also examined under short-wave length ultraviolet light to identify Sn, and As) that were plotted for the minus-80-mesh fraction of stream- cemented breccia pipes in close proximity to a quartz porphyry grano- been discovered at the Apollo mine and at other Unga Island prospects. Formation, and a small Tertiary intrusion. Field observations qacmm_m@ a naissance study. Jerry Gaccetta, Mike Jenner, John Unruh, Dean Ni 0.30 454 48 0 219 10 10 - 500 10,000 38 25 N 50 100 100 200 Ni e : o o« J | _ |
scheelite and powellite. In many cases, the mineral suites identified in the sediment samples (Frisken and Arbogast, 1990). The distribution of ad- diorite(?) plug and argillized andesite and dacite units. Field observations The prospects and mineral occurrences in area L include other features color anomaly in rocks that crop out along the beach on the west side Yannacito, Chip Atkinson, and Robin Sanchez did the sample prepar- Po 0.47 211 167 4 339 20 20-20,000 50,000 100 47 E 150 1,000 3,000 20,000 Pb ) T ) _ nR. —
concentrates could be used to explain geochemical anomalies. Visual ex- ditional elements (Sb, Bi, Au, Sr, Cd, Fe, W, and Ba) possibly related to noted physical characteristics such as (1) red color anomalies, especially such as pervasive silicification, hydrothermal shatter breccias, intense of the area, and abundant cinnabar in a panned-concentrate sample col- ation work. Analytical support was provided by Betty Bailey, Steve Mc w.mm wmo MH MJ mL 6 mwo mﬁovmvm%ooo ww%oo = 5 mw Wo ﬁoo Woo W mmw = - g9 339 2 838 888 8ggsesgsesgsg-° =+ g g8 R 8 88 28 % ¢ " £ | _ _
amination of the mineral concentrates also increased the probability of mineralization is shown on map B. In the minus-80-mesh stream sed- in the upper Beaver River valley and the east side of Hoodoo Mountain, acid-sulfate leaching along fault zones, red color anomalies, argillically lected just inland from the nearby beach. Sutley, Ted Roemer, Dave Kelley, Rich O'Leary, Cliff Taylor, Frank mm 016 527 79 0 115 20 20-2.000 2000 56 28 N 20 70 100 500 S a6 O B EglB R B R $ RN eS8 8B R8RS b IF
finding gold. Malleable metals, such as gold, are not uniformly dispersed iments, the latter group of elements were either not detected (Sb, Au, (2) quartz-rich intrusive rocks, like those described in area A, located altered rocks, and a quartz-diorite intrusive body located south of Area V covers the northwest half of Andronica Island (Ag, Bi, Tippitt, Robert Fairfield, and Leslie Laudon. Dick Tripp and Steve Sutley Sr 0.81 83 55 2 581 200 200-10.000 10.000 710 20 500 1.000 2.000 3,000 7,000 mw AT, C. PARTS PER MI _... I mz - > 29 = _ |
during the sample-grinding process and, therefore, may not be detected Cd, and W), very rarely detected (Bi), or found to be primarily related to along the east side of Hoodoo Mountain and the upper Beaver River Zachary Bay. Tertiary intrusive bodies and areas of alteration are pre- Cu, Fe, Pb, barite-celestite, cinnabar, and pyrite), which is underlain by did some X-ray diffraction determinations. Th 000 7201 0 0 200 Lhies 5,600 > % N N N N N Th LEAD, PARTS PER MILLION ZIN i v
by spectrographic analysis, which utilizes only a very small amount of rock-forming minerals rather than ore-related minerals (Ba and Sr in feld- valley, (3) tourmaline veins and galena-bearing quartz veins in the upper sent in the Eocene and lower Oligocene Popof volcanic rocks and, to a the Popof volcanic rocks. A mineral occurrence within the area was v 099 0 4 0 717 20 20-2,000 20,000 113 29 100 200 500 500 1,000 V & L1 _ _
the sample. spar; Fe in magnetite and iron-rich silicates). The choice of 16 plotted Beaver River valley, (4) quartz veins and diorite dikes in the hills on the lesser degree, in rocks of the upper Oligocene to middle Miocene Unga described as an altered zone in Tertiary volcanic rocks. Field observa- w 004 684 10 0 27 100 100-7,000 20,000 = i N N L 100 200 W W oo _
The three maps that make up this report are part of a series of elements was based on the applicable ore-deposit models of Cox and east side of the Beaver River, and (5) flour gold in black-sand lenses Formation that crop out near Zachary Bay. : tions revealed disseminated pyrite in andesite. % 093 -14 31 3 673 20 20-3,000 5,000 140 2.8 100 500 1,000 1,500 3,000 Y e
maps that graphically present selected geochemical and mineralogical Singer (1986) (primarily the porphyry copper-molybdenum, polymetallic- located at the mouth of the Beaver River. Area C is underlain primarily Area M includes most of Popof Island (Ag, As, Au, Ba, Bi, Cd, The 22 areas described above and delineated on the maps repre- Zn 0.19 558 23 & 135 500 500-20,000 20,000 1,400 2.9 N 500 3,000 7,000 15,000 Zn )
; . 86, REFERENCES CITED
data. This report presents selected mineralogical observations and vein, and epithermal-gold-vein models) and by examining which' elements by clastic sedimentary rocks of the Uppér Cretaceous Hoodoo and Cu. Fe, Mo, Pb, Sb, Sn, Sr, W, Zn, barite-celestite, cinnabar, fluorite sent the strongest geochemical anomalies seen in the nonmagnetic Zr 020 0 1 578 142 20 20-2,000 2,000 2,300 2.1 G G G G G Zr -l A el el e D g e s
L 7 v ry PP ), 7@, Mo, FU, o, Oll, I, W¥, &i, , » , & 85 &' 6 B G 9 9 @ @
selected anomalous spectrographic geochemical results from nonmag- were present in anomalous concentrations around known B.:m.«m_ occur- Chignik Formations. In the upper Beaver River valley, the latter form- native gold, molybdenite, pyrite, and sphalerite). A small inactive placer heawy-mineral-concentrate data generated during this study. These Angeloni, LM., Wilson, F.H., and Sutley, S.J 1985, Map and tables e | e D s e S T R B R
netic heavy-mineral-concentrate samples. Additional maps present data rences within the Port Moller study area, including he Apollo mine and ations are overlain by sedimentary rocks of the Paleocene and Eocene gold mine and several prospects and mineral occurrences on Popof Island anomalies probably result from porphyry copper-molybdenum-, and showing preliminary Tock geochemical data, Port Moller s SR : = e ” el o2 $1 . ] b g |
on anomalous concentrations of selected elements in minus-80-mesh Popof Island (Sand Point) gold occurrences, and the Pyramid and Ivanof Tolstoi Formation and Quaternary volcanic rocks. Zones of altered lie along the general northeast trend of faults mapped on both Unga and associated polymetallic vein- and epithermal gold-mercury-type mineral- Stepovak Bay, and Simeonof Island qua n_qmmm_mm mermw US mOm.Snao: ratio (DR) is the E.E&Q.. of unqualified values divided by the H._OF_ number of &Bva .w:w_xnm. for a given element. &l o o N STRONTIUM, PARTS PER MILLION
stream-sediment samples (Frisken and Arbogast, 1990) and present the porphyry copper-molybdenum prospects (Wilson and others, 1988). Bar intrusive and intruded rock were mapped at the head of the Beaver River Popof Islands. The Mary Lou (Sand Point) placer deposit was mainly ex- izing events. Many additional heavy-mineral-concentrate anomalies are e mm? Ot Rewort 85470 :,w . s W, wz is the number of samples in EEnr the element could not be detected at the lower a.&a::__:m:o: limit. < I -} _
distribution of gold in stream-sediment, concentrate, and rock samples diagrams that show the frequency distribution of data for 11 of the 16 valley and along the west side of the valley at Hoodoo Mountain. ploited in 1904 and 1905. An estimated 90 to 125 kg of gold (Webber present in the study area, but supplemental evidence of locally extensive P mm Palle M<> e Pt 45 Hom.w >:wm<=nw_ = a_. is the number of samples in Sr_.n: the element could be detected, but at concentrations less than the lower determination .__B_m : -
(Frisken and Kelley, 1990). An interpretive report by Frisken (in press) plotted elements are shown in figure 1. Concentrations of Sb, Bi, Cd, Area D is the Pyramid Mountain area, which includes the and others, 1946) was recovered from beach sand and gravel that ac- mineralization within the study area boundaries is, for the most part, M: d mmm: e _Mmm:@ > aon ol mqg,_d.fwommam:» ‘_._8 iy mO is ﬁ.ra. number of m.mBm_mm in Er_n.r the @_ma.ma could be detected, but at concentrations greater than the cvuﬂn_%,na.::mcos limit. 4 8 | _
delineates selected areas of interest within the study area and interprets Au, and W were only rarely detected, so they are not represented by Pyramid porphyry copper prospect (Ag, As Au, B, Ba, Bi, Cd, Cu, Fe cumulated mostly around boulders near the low tide mark. The gold lacking. Some anomalies located along the southwest and the northeast no:nm::wﬁ gt g WmB o fen i Port Zo_,_\ww Sk The limits of determination for a given analytical method are the lowest and highest concentrations that can be etermined accurately an S
the significance of the geochemical and mineralogical signatures of these bar diagrams. Mo. Pb. Sb. Sr. W. Zn, barite-celestite, galena .Bw_ccmm:_.nm pyrite : eroded from mineralized andesite units in the cliffs above. Native gold, boundaries of the study area probably are derived from mineralized rocks Bes s Shnsonal heland P Gt Atadke- 115 Clological m.?q%ommm* M:»r no_Mn._%nnM.r da e ok o ey i o tbe datcrminati . coded N, L or G = _
ARICREIY SO, Anomalous concentrations of the selected elements are shown scheelite-powelite, and sphalerite), The Pyramid prospect was drilled in galena, chalcopyrite, and sphalerite are present in quartz veins in andes- located beyond the boundaries of the study area. wcmwmw:OuM:.mmmﬂmwomm e e g e A &vh:vwmhww*orhsﬂrma sk et o S ey element concentrations outside the determination range; coded N, L, or G. i
on maps A and B by star (vector) diagrams, that is, by rays that radiate 1975 and has 126 million tons of estimated reserves averaging 0.413 ite and tuff units exposed in the cliffs to the east. Amethyst and rhodon- Single-element anomalies are not usually considered reliable Ammstrong. R.L.. Harakal, J.E., and Hollister, V.F.. 1976, Age - g ° o I | _ o
PHYSIOGRAPHIC AND GEOLOGIC SETTING from the sample locations (shown as small circles). For the anomalous percent copper and 0.025 percent molybdenum. The late ZWOSE.W kvt ite occur as gangue minerals at some prospects on both Unga and indicators of the presence of mineralized rocks, although all Au and Au- ammm:.am ol of ot Bancasic ik n.o r deposits of the e AR | et gy _ H
. ; geochemical values, the rays are subdivided into Enmw lengths that re- dibrite intriciue Sn_a.m:n_ Eocene sedimentary cocks: of e _uqomumwﬁ Popof Islands. The geologic map shows small intrusive bodies and alter- Ag anomalies were evaluated. Two single-element Au anomalies were North American Cordillera: _smmm_.‘m %ZSW%M m:avmms__:@nm_ 24 Ky =
The Port Moller study area consists of about 8,800 square kilo- present the chosen threshold values and, where applicable, two higher contain an extensive altered zone and porphyry-type mineralization; the ation zones in the Popof volcanic rocks and minor exposures of rocks of discovered in heavy-mineral concentrates collected along the west side T H Section B . 85 239.244 | | _ m
meters on the Alaska Peninsula and offshore islands. Few roads exist in values that most often approximate the 97th- and 99th-percentile dis- altoention 4 o oubward § b il cN / th hisiy the Stepovak Formation. Field observations revealed physical character- of a ridge extending north-northwest from Mount Dana, perhaps FRRBACIINNS, e _osﬁ ~r<. Al .rw.v el bnd d : . x 8
the study area. Access is by Alaska state ferry or airliner to Sand Point tributions of the data. Clusters of stars on the geochemical maps may deation s S Oubtward from & Semen POSISKc Cose TRROUER #I0NG istics such as (1) red color anomalies, (2) quartz veins, (3) zeolites in vol- indicating that anomalous area A extends north of Mount Dana. Burk, C.A., 1965, Geology of the Alaska Peninsua=isanc ar anc Wilson, F.H., Detterman, R.L., and Harris, E.E., 1991, Generalized Table 2. Chosen thresholds and corresponding e _ 8 = | e
located on Popof Island, and to Ivanof, Perryville, Port Moller, and represent areas of extensively mineralized rocks. pervasive quartz sericite, to a propylitic margin. Area D is ::%._,_m_: by ; i ¢ i 3 H th f fasial i its in thi continental margin: Geological Society of America Memoir 99, geologic map of the Port Moller, Stepovak Bay, and Simeonof percentiles for selected elements : = -
s : P v clastic sedimentary rocks of the Hoodoo and overlying Tolstoi Form- canic rocks, (4) argillically altered rocks, (5) altered quartz-rich intru owever, the presence of arcuate glacial moraine deposits in this area 250 p.. scales 1:250,000 and 1:500,000 land quadrangles, Al : o | O 2
Nelson Lagoon by charter boat or air service. The climate is moderated Map C shows the distribution of selected minerals that were alioricosubih 2555& b e Bt & Sa mS» S bodie ind sive(?) rocks similar to those that crop out south of Zachary Bay on indicates that the gold may have been transported northward by glacial p., scales 1:200,000 and 1:0UU,UU. Island quadrangles, aska Peninsula, Alaska: U.S. Geological 3 Q8 [ _ =
by the effect of the Japanese Current and moist conditions have encour- identified during microscopic examination of the nonmagnetic heavy-min- e wOn,W" e m_ﬁmn_,mm, e i _owmwm_% 1 _c.”u :%m:m“ﬁ,nmﬂ the whcwmﬁm d aw.ws Unga Island, (6) several flakes of gold seen in a panned concentrate col- action, as was probably the case for gold found in a heavy-mineral- Cox, D.P., and Singer, D.A., 1986, Mineral deposit models: U.S. m:mwmc oZ_mom__mbmSm Fleld Studies Map MF-2155-A, scale El ._.:, E g il | = &
aged the growth of luxuriant vegetation below an altitude of about 450 eral-concentrate samples. The minerals selected were those found to be Posit. This altered zone is included in area D but it was not sampled dur- lected from the stream that drains the backside of the mineralized cliffs concentrate sample collected 20 km to the northeast. Holocene-age ash Geological Survey Bulletin 1693, 379 p. :250,000. lemnent reshold Percentile ” =S . | o 3
m throughout most of the study area. The vegetation consists primarily associated with known mineral occurrences within the study area and ing the geochemical reconnaissance study. Clastic rocks of H:@v: - southeast of the placer mine site, and (7) a significant amount of sphaler- and debris-flow deposits surrounding Mount Dana are another possible Frisken, J.G., in press, Interpretation of reconnaissance geochemical Wilson, F.H., Harris, E.E., and Bailey, E.A., 1987, Preliminary analytical A |- e 2 L o
of low-growing plants, but salmonberry and alder thickets are present are characteristic of the ore-deposit models mentioned above. They are Bossre: it Lo Tiacene Sepovek - ysmgliin ookl oo ite in a panned concentrate collected from the central part of Popof source, although most concentrate samples collected from the area of data from the Port Moller, Stepovak Bay, and Simeonof Island results and sample locality map for rock samples collected in 2 & w 3 I _ o o »
along some of the-drainages. presented to supplement the concentrate geochemical data and to part- and Quatemary volcanic rocks mw%m_mo present in area “_vucm Island. these deposits did not contain detectable concentrations of Au. A quadrangles, Alaska Peninsula, Alaska: U.S. Geological Survey 1985 and 1986, Port Moller and Stepovak Bay quadrangles, Cu 150 ppm 86 w | Lo _ 2T RS s T el i T TR R T R A e R e
_ The study area is part of the Nushagak Bristol Bay Lowil and ially identify the minerals contributing to the concentrate anomalies. Area E is located between Albatross Anchorage, San Diego Area N is the area between inner Porpoise and Sanborn Harbors sample site west of Jackson Lagoon on the northwest shore of Pavlof Bulletin 1968. . Alaska: U.S. Geological Survey Open-File Report 87-497, 44 p. e 12 pgn g =] = e e oo o R 8 S
Aleutian Range physiographic provinces (Wahrhaftig, 1965). That part Where applicable, the directions of the rays on the mineralogy star dia- Bay, and Dorenoi Bay; it includes the San Diego porphyry copper and on Nagai Island (Ag, As, Au, Cu, Pb, Sn, W, pyrite, and scheelite-powell- Bay is also located in an area mapped as moraine. Pyrite and anomalous Frisken, J.G., and Arbogast, B.F., 1992, Map showing the distribution Wilson, F.H., White, W.H., and DuBois, G.D., 1988, Brief descriptions _wm _H.mﬁw ppm wm w g _ iR Lol | IRON., PERCENT
of the Aleutian Range province within the study area is characterized by grams equal the directions for the corresponding elements (for example, qoid prospect (Ag, Au, Ba, Bi, Cd, Cu, Fe, Mo, Pb, Sn, Sr, Zn, barite- ite) underlain by clastic sedimentary rocks of the Upper Cretaceous concentrations of Au and Ag were found in the concentrate sample. A of anomalous concentrations of selected elements determined in of mines, prospects, and mineral occurrences in the Port Moller ppm = il | |
glaciated peaks whose elevations average about 1,000 m. Several Holo- chalcopyrite and Cu, galena and Pb). The eight single minerals and two Cckstiie. Hucsie Blens. molvbdentte. pyrite, and s Shska Vi s Shumagin Formation. Field observations include granitic dikes that in- cobble of andesite with disseminated pyrite collected at the site stream sediments from the Port Moller, Stepovak Bay, and and Stepovak Bay quadrangles, Alaska Peninsula: U.S. Zn 700 ppm 86 = (s e - |
cene volcanic peaks aoB.Sma the landscape. The :o«.?i.mmmm:. part of pairs of isomorphous minerals that were plotted are (1) chalcopyrite (Cu- spect was drill 8‘ *wn uoavgécg_cmmomcﬁ: 1975 mmw o v o mxm:- trude the Shumagin Formation and disseminated sulfides in sandstone. A contained anomalous concentrations of Ag, Hg, and As, which may Simeonof Island quadrangles, Alaska vm:_sm:_m. Alaska: U.S. Geological Survey Open-File Report 88-666, 132 p. M H.moww ppm ww " _ ﬁ
the study area (characterized by less than 50 m of relief) is in the FeS,), (2) molybdenite (MoS;), (Au-Ag) gold (Au-Ag), (4) galena (PbS), (5). sively sampled primarily for gold. The area is a 50-square-kilometer color sample collected from one of the dikes was shown to be the same age as indicate the presence oﬁ. mineralized rocks presently covered by Geological Survey Miscellaneous Field Studies Map MF-2155-B, >m L(500) ppm o1 = o = == |
Nushagak-Bristol Bay Lowland province. sphalerite (Zn, FeS), (6) pyrite (FeSy), (7) scheelite (CaWOy4) or powellite el in M h e ke, Sonall siadhd adl NONINDIE SIS the Shumagin batholith (Wilson, personal communication), suggestin Holocene deposits. A single-element Au anomaly located at the mouth scale 1:250.000. ppm w8 _ S
The most comprehensive report covering the geology of the CaMo0Q,), (8) barite (BaSOj) lestite (SrSO4), (9) fluorite (CaFy) ol in-Bndesie velcanic TOCkS. SIGE SIOCHS I HOVSINERSS v 3 S » Sugges.ng of Wolverine Gulch, southeast of Canoe Bay, may have been derived ; _ i istributi Sb L(200) ppm 98 o o- Jvi |
5 (CaMoQy), (8) barite ( 4) or celestite (SroUy), uorite (Larz), ing dikes of diorite and quartz diorite are present, but they are difficult to that the mineralizing event is related to emplacement of the batholith. ) Y, may Frisken, J.G., and Kelley, D.L., 1992, Maps showing the distribution of Bi 20 04 x 23 )
study area that was published prior to the AMRAP study is a recon- ; . a : 4 g q p ) ey : from sediments tr rted down the C Bay River valley during the ad 1 ; : i L(20) ppm wi |
haissance study by Burk (1965) that emphasizes sedimentary geology (10) cinnabar (HgS). Pyrite and barite-celestite are often major con distinguish texturally from the intruded andesite country rock. Seri- No color anomalies or hydrothermally altered rocks were noted in the *.o s ansported down the Canoe Bay Rive y during gold determined in various sample media collected from the Port o L(20) ppm 95 = e | _
The Paviof voleanic centers were mapped by Kennedy and Waldron stituents of the nonmagnetic :85.352&6@:3288 samples m:a. citically altered rocks are common and the area contains widely scat- area, but the effect of contact metamorphism is evident in the area. ime ! mMn w_o:. o , il . e Moller, Stepovak .m.mc. and mwsm.o:om Island quadrangles, Alaska Sr 2,000 ppm 92 & _ - 5 =
] three vector lengths are therefore used to indicate estimated concen : Several other areas that were not shown to be obviously anom- veral concentrate samples were collected irom ack san Peninsula, Alaska: U.S. Geological Survey Miscellaneous Field 3 {7} | =z 3
(1955), and part of the outer Shumagin Islands was mapped by Moore tration ranges of these minerals: for pyrite, (1) 5-15 percent, (2) 20-50 tered zones of intense silicification associated with well-developed stock- alous by the minus-80-mesh st wnat deb h m lenses exposed slightly above the present beach level at the mouth of Studies Map MF-2155-D, scale 1:250,000. Cd L(50) ppm 93 e 2 i
(1974). The Port Moller AMRAP geologic map (F.H. Wilson, unpublished than 5 . for barite-celesti 1) 1-4 per- work vein systems. Gold concentrations rarely exceed 2 parts per mil- ous by the minus-80-mesh stream-sedimen a were shown to con- the Beaver River. Th f collected black sand contained as much a : " 2 : Fe 20 percent 92 Q- | & S &1
- S : : percent, and (3) more 0 percent; for barite-celestite, (1) per lion (ppm). The highest values were detected in quartz-barite-carbonate tain multiple-element anomalies by the concentrate data. a ver. The pans of collec ICk sand CC as much as Grimes, D.J., and Marranzino, A.P., 1968, Direct-current arc and w 1(100) ppm 88 [ | =} . S |
data) combines elements of these prior studies with extensive new field cent, (2) 5-15 percent, and (3) more than 15 percent. The other min- g ; q Area O is the high, partly ice-covered, mountainous area that 6,100 micrograms of very fine gold. The gold most .__rmE was derived alternating-current spark emission spectrographic field methods Ba G(10,000) UU_.: 80 | 2
mapping. erals, if identified in the concentrate, are indicated by a long vector e s et e s Pl i e extends northeast from Left Head to the northem boundary of the from mineralized rocks exposed within the Beaver River drainage basin. for the semiquantitative analysis of geologic materials: U.S. ; L ~ =51 | .
] Mesozoic rocks that crop out in the study area are entirely sed- length. Tourmaline was not plotted, but it is sometimes associated with - qumww s om..m~ amm Zomﬂ..c m=c m:< mmw - nN.w.m amnwwma_ww 4 mr quadrangle (Ag, As, Au, Ba, Bi, Cd, Cu, Fe, Mo, Pb, Sn, Sr, Zn, barite- The black sand lenses do not appear to make up a large percentage of Geological Survey Circular 591, 6 p. m | e i
imentary and range in age from Late Jurassic to Late Cretaceous. The hydrothermal alteration on the Alaska Peninsula; it was identified in a cinnabar. natiue gokd. molvbdentte. pyrite, and scheeltt lite). Th celestite, pyrite, and sphalerite). The area is underlain by Tertiary and the volume of the beach deposits and probably do not constitute an Kennedy, G.C., and Waldron, H.H., 1955, Geology of the Pavlof 1 = s S _ —_—
oldest rocks in the area are sandstone and siltstone of the Upper Juras- few concentrate samples collected from the study area and probably h _m v At :m ) Bo_c Ma: e, pyrite, and scheelite-powellite). The Quatemary volcanic rocks, and clastic sedimentary rocks of the economic resource, but other sampling methods would have to be used Volcano and vicinity, Alaska: U.S. Geological Survey Bulletin Threshold value is lowest detectable value con- > _ =
sic Naknek Formation. These rocks are conformably overlain by silt- accounts for some of the B anomalies. Likewise, arsenopyrite identified mmo MmSo Ju.mw,w oim_m: alter _Guoso aw.. .nm_n_ﬁm.é Sﬂw_mﬂm =MOnWm m:ﬁm:. Stepovak, Tolstoi, and Bear Lake Formations. A sulphur occurrence to evaluate the economic potential adequately. About 7 km to the east- 1028-A, 19 p., scale 1:100,000. sidered anomalous forelements plotted on maps. | | w =
stone and shale of the Lower Cretaceous Staniukovich Formation and in some concentrate samples probably accounts for most of the As _uo W e nﬂc o nm:En rocks, and in clastic rocks of the Stepo located af the head of the main river draining into Ramsey Bay (eleva- southeast, a single-element Au anomaly is defined by a concentrate Moore, J.C., 1974, Geologic and structural map of part of the outer Threshold values assigned for Ag, As, Sb, Bi, | s
the stratigraphically higher calcarenite of the Herendeen Formation. Anomalies) mo_‘am:o:. In the northern part of the area are rocks of the Tolstoi tion just over 900 m) contains sulphur, pyrite, and opal deposited around sample that was collected downstream from a small red color anomaly Shumagin Islands, Southwestern Alaska: U.S. Geological Au, Cd, and W are their lowest detected values b 8 _ w 8
Overlying these units are Upper Cretaceous rocks of the Chignik, Hoo- Examination of the distribution of anomalies found in minus-80- Co::m:m:. the cuumﬂdmgmsm and lower Oligocene Meshik Volcanics, the steaming fumaroles. Float boulders are said to contain perhaps 5 to 10 located at the northwest comer of Cape Aliaksin. Quartz-vein cobbles Survey Miscellaneous Investigations Map 1-815, scale 1:63,360. and are limited by relatively high, lower determin- = S o g
doo, and Shumagin Formations (Burk, 1965; Detterman and others, in mesh stream-sediment samples (Frisken and Arbogast, 1992) revealed d mﬂﬂmw o%ﬂﬂ%m:w: d %Mf _uo_,B.w:os,. EMw__msoi_MﬂuQﬁmmSo:m_.:ImS:.E percent sulphur. Field observations revealed sulphur in stream cobbles were also noted at the site. Wahrhaftig, Clyde, 1965, Physiographic divisions of Alaska: U.S. ation limits. Threshold for Ba is limited by its Flae @ @ @@ O R @ @ & GG e e e e e e g Be e e 9 8 o
PR several areas containing metal-rich rocks (indicated by clustered multiple ral R b it whian teee F Yhew Ghae 1) 8 from the upper Milky River drainage basin, the head of Grub Guich, and Gold was found in a heavy-mineral-concentrate sample collected Geological Survey Professional Paper 482, 52 p. relatively low, upper determination limit. = - g2 3 8 2 8838888 8 28 8 8 R 88888 8 8 S e 2S8R 2R3
Episodes of volcanism occurred during the Tertiary and Quatern- element anomalies). The nonmagnetic heavy-mineral-concentrate M: QMMM%BHMM &M%a wmﬁomw_osd i Wi Srw«.mw & Ha_mm _wmucﬂﬂﬂzv a the east side of the Big River valley, suggesting that there are vl 1 km southeast of Marble Point on Herendeen Bay. The sample site is Webber, B.S., Moss, J.M., Rutledge, F.A., and Sanford, R.S., 1946, i T SR e T v e R B e O e = L e R S e e
ary, and continue into the present day. The large granodiorite batholith anomaly maps also indicate the presence of strong anomalies in these alonig e % i e ;:@mwﬁ o OBM..QH_WWQ,NMV MB%Q%M@ M noomqmmm.mw.nmn- sulphur occurrences in this area. Red color anomalies and associated underlain by rocks of the Herendeen Formation; two faults intersect at Reconnaissance examinations of parts of the Alaska Peninsula TIN, PARTS PER MILLION ARSENIC, PARTS PER MILLION BARIUM, PARTS PER MILLION

in the Shumagin Islands and Paleocene nonvolcanic sandstone of the
Tolstoi Formation are the oldest known Tertiary rocks in the area. The
upper part (Eocene) of the Tolstoi Formation is rich in volcanic debris
and is the earliest evidence for volcanic activity related to the Meshik
magmatic arc (Wilson, 1985). Eocene and Oligocene volcanic sandstone
and siltstone of the Stepovak Formation, and volcanic rocks of the

areas, but the patterns of anomaly distribution are. more widespread,
although still concentrated along the Aleutian Mountain Range and on
Dolgoi, Unga, and Popof Islands. The anomalous-element suite of the
heavy-mineral concentrates is more extensive than that of the minus-
80-mesh stream sediments and, combined with ore-related minerals,
better characterizes the geochemical nature of the anomalous areas.

ed granodiorite pluton containing many quartz-pyrite veins located at
the upper end of the next valley to the northeast of Grass Valley, and
(3) siltstone and sandstone of the Stepovak Formation cut by
andesite(?) dikes and by veins containing masses of galena. This last
occurrence is located on a ridge 7 km south-southwest of Mud Bay.

MAPS SHOWING THE DISTRIBUTION OF ANOMALOUS CO

disseminated and massive pyrite, opal, chalcedony, and quartz were
found in many of the drainage basins surrounding this area. Pyrite re-
placement is very extensive in the rocks of the upper Milky River drain-
age basin and the upper end of the river that drains into Ramsey Bay.
Area P includes the area to the north and west of the Ivanof
porphyry copper prospect, the north half of the Kupreanof Peninsula,

the site. Some iron-oxide-stained cobbles were also noted at this site.
Scattered gold anomalies that may be related to contact mineralization
between rocks of the Shumagin Formation and the Shumagin batholith
are also present on Nagai and Big Koniuji Islands. No obvious evidence
of mineralization, other than minor sulfides and quartz veins at the
batholith contact, was seen on Nagai or in the outer Shumagin Islands,

and Aleutian Islands: U.S. Bureau of Mines Report of
Investigations (unpubl.), p. 29.

Wilson, F.H., 1985, The Meshik arc--an Eocene to earliest Miocene
magmatic arc on the Alaska Peninsula: Alaska Division of
Geological and Geophysical Surveys Professional Report 88, 14
p.

NCENTRATIONS OF SELECTED ELEMENTS AND MIN
PORT MOLLER, STEPOVAK BAY, AND

By
J.G. Frisken and B.F. Arbogast

1992

ERALS DETERMINED IN NONMAGNETIC HEAVY-MINERAL CONCENTRATES FROM THE
SIMEONOF ISLAND QUADRANGLES, ALASKA PENINSULA, ALASKA

Figure 1. Bar diagrams showing distribution of
Zn, B, Sn, As, Sr, Fe, and Ba. Da
three concentration ranges.

shed

anialytical values determined for Cu, Mo, Ag, Pb,
lines divide data for anomalous samples into
Circles above bar diagrams show how sample sites are

plotted; length of vectors represent plotted concentration ranges.
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