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by ~li 11 i alil S. Roberts 



NELCHINA FIELD REPO~T 

Critical and Strategic ~inerals 

IIJT1WD UC TI Or~ 

This report represents a sma 11 porti 011 of the Bureau's Al asi(dn Cri ti cal 

and Strategic Metals Program initiated FY81. During tne initial pnase of the 

program an effort \las made to define targets that nad a decided potentidl 

for chrome, platinum group metals (PGM), and coualc. Accordingly tt1e 

:Jelchina area was selected for a reconniassance field investi~ation on the 

follov1ing basis: 

1. Published geologic information indicates potentially favorable hosts for 

the co~modities cited above. 

2. Ultramafic/mafic rocks occurring Hithin a regionally recognized 

structural trend have recognized cl1ro111ite occurrences and iilinor PG1~. 

3. Placer platinum is reportedly to have Deen pr0duced in 111inor quan-cities 

from creeks 1·1i tl1i n 15 mil es of the area of interest. Tni s suggests a 

mi nor potential for PGM exists wi tni n genetically favoraol e rocks 

located in the ~elcnina area. 

4. The lack of placer PGM occurrences immediately within the study area 

does not necessarily detract from the potential for lode deposits 

because heavy glaciation \/ould have obliterated or 1ilasked precious metal 

placer deposits. 

5. The present low funding level of the Critical and Strategic P1etals 

program dictated areas with easy access be evaluated during the initial 

phase of the program. 
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0Jjectives of Field Investigation 

The investigative approach used in t11e reconn.iissance field evalua~ion 

of the tJelchina area included: 

1. Examination of the field relation:;llips anJ rock types po-c:entially 

hosting PG11, -chro1aite, and/or coJalt mineraliza1:.ion. 

2. Collecting litilogeocher:iical samples of potencial i10st rocks. 

3. Collecting, from first and second order drainages, stream seJi1nent and 

pan concentrate sa1ilples for geoche1nical analysis. 

4. Defining tile mii1eralogy of anor.1alous geocheraical samples. 

If analytical results suggested any strong anomalies, future detailed 

field and laboratory examinations Hould be planned Jurin:] a later µnase in 

the C&Sf·1 Program. 

Location, Accessiuility, and Land Status 

The area of investigation lies 11iti1in tne ..1est half of T 19 IJ, K 11 E, 

Se11ard l,1eriJian (see figures 1 and 2). Sampling was restricted to an area 

bounded on the east by tile Soutil Fork of tne 1latanuska River, on tne soutn 

by the terminus of an alpine glacier, on the north by the Matanuska River 

valley, and on the west by the rugged, relatively unstable raountains that 

form the \'lestern margin of the river valley • 

The nearest roadhouse, Sheep i~ountai n Lodge, 1 i es appro..<i mately 5 1nil es 

to the lM of the study area. Pal;11er, tile nearest community, lies 58 miles 

to the ~est-southwest. 
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Figure 1. General location map of stu~y area. 



Figure 2. General Reference Map of Study Area. 
Anchorage 1:250,000 Quadrangle 



Accessibility 

Access to the study area requires overland walking, by horseback, by 

helicopter or by fixed-wing aircraft with short field capabilities. Road 

access to Sheep Mountain Lodge via the Glenn highway is the closest point 

accessible by automobile. From Sheep i1ountain Lodge it is possible to walk 

into the area along a trail that is used by big-game gui Jes and l1unters. 

However, crossing the Matanuska r<iver by foot is generally not possii.>le -

big game guides use horses and even with local kno-..Jledge ti1ey nave to use 

caution \'/hen crossing because of sllifti ng river ctlannel s and hi gl1ly variable 

flow conditions. Local guides \-Jith horses are availaole for contracting. 

!~ear the tenni nus of the glacier at the head of the South Fork 1'1d tanuska 

River valley a small big-game guiding camp Hith airstrip .:an 0e found. 

Access utilizing the airstrip should be restricted to 11 bush 11 in services. 

Per.nission fror:i the camp operators should be obtained prior to usage. 

Land Status 

According to the Bureau of Land ,~anagement the study area has been 

selected by the State of Al ask a. At present a teii1porary aµproval has iJeen 

given by the U.S. Government so it is presently being administered Dy the 

Sate of Al a ska. Formal patent \-Jill be granted after surveying is completed 

( 1).!/. 

Physiography 

According to Wahrhaftig (16) the study area lies within tne Kenai­

Chugach f.1ountai ns Sec ti on of the Border Ranges Provi nee. Tile area is 

characterized by extrer.iely rugged, heavily glaciated ridges and val 1 eys. 

Much of the rock on tile steep slopes are unstaole: this is prooaoly due to 

youthful, emergent tectonics. 

1/. Underlined items in parentheses refer to ltems in the biol1ography 
sec ti on. 
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Tirae on Project and Logistics 

The Hriter and two graduate student geologists, Dennis Southi'>'ortn ar1d 

Don Coleman, spent a total of three days Sdr.lpling tile area to tne 1.,rest uf 

the South Fork of the datanuska Kiver. A tent camp \'las located in Sec 30, T 

19 N, R 11 E , on the ~1est banlc of tile South Fork of tne 1·1dtanuska iU ver. 

The creil was fl mm in August 19 ( A.11.), and returned to tne staging area at 

Sheep 11ountain Lodge early on August 22. A trail leads approximately frOiil 

fror.1 the Glen Hi ghitay at a poi n;: a1.JOut O. 5 1ni1 es edst of Sheep 1·lountai n 

Lodge, crosses the East Fork and South Fork, and runs up tile Soutt1 Fork on 

the Hest bank at least as far as the glacier's tern1inus. 1~ark 1·leekin, a 

registered guide, offered i1is services as cook, out-fitter, and a supplier 

of horses for any future ~1ork. Sheep hunting is conJucted in the area 

beginning August 15. Any scheduled 11ork silould be planned before ti1is date. 

A tent camp located in this area could be suµplied eitiler by horses 

(e.g. i1ark i~2ekin) or by lielicopter. I·1ost camping will have to be done do1m 

fairly lou along t11e river botto1ns because of vegetation and steep glaciated 

topography. 

Helicopter landing sites are generally confined to eitl1er valley nottoras 

or ridges. !Jumerous landing sites were noted, llm1ever a lot of the map area 

is very steep and v1ould be accessible only by foot. 1~ucll of tne map area 

(estimated 50%) is very rugged and will re qui re carefully planned traverses. 
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PREVIOUS wOi~K 

A geologic mapping effort (at 1:63,360 scale} of the Cllugach 1·lts. in tne 

Anchorage quadrangle is currently unJer11ay by tne DGGS, Dept. of i'Jatural 

Resources, State of Alaska. Principal investigators include G.H. Pcssel, 14. 

W. Henning, and L.E. Burns. As I understand it L.E. Burns is currently doin~ 

a Ph.D. study of the gabbroic rocks in the 1Jelchina area. DGGS µublished 

information inlude Open File Reports 121 (_!i_) and 126 (9). 

Gen era 1 Geo 1 ogy 

For the geology of the area it is reco1.11ilended to read the above cited 

open file reports. The area is complexly folded, faulted and metai11orphosed. 

Crudely layered gabbroic rocks have been mapped, but their genesis is still 

being worked out. 

The area tra\tersed to the vies t of the Sou th Fork of ti1e 14dtanuska 

consists prir;iarily of igneous/meta-igneous rocks. Mucn of the ~abbro varies 

from melanogabbro to leucoga~bro. Anorthositic banding, generally poorly 

defined, can often be traced 1'/ithin the gabbro. Other igneous rocks are 

present within the area, but they are generally di ffi cult to differentiate 

because of the metamorphosis and tectonic shearing and mixing of rock types. 

Occasionally felsic volcanic float was found, but none was located in place. 

SA14PLIIJG AlJD RESULTS 

A total of 46 samples were collected during the reconiassance field 

investigation. Grab rock sample locations are plotted on Fi~ure 3 , wnile 

the stream sediment, pan concentrate, and soil samples are plotted on Figure 

4. The analytical results are listed in Table 1. 

The fire assay/ICAP data 1'/as done by C.w. 14errill (pre-concentration) 

and W. Barry (ICAP) of the Bureau of i·1ines. The ato1:iic absorption data 1'/as 

generated by TSL Laboratories of Spokane, Washington. 
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Only three samples ;-1arrant comlilent. Pan c011centrd te Cdl 9855p 11Js ana-

1 yzed to contain 0.064 oz/ton Au. Pan concentrate C1•1l99L~~P had Jetectaule 

palladium with a reported value of 0.012 oz/ton in tne concentrdte. foe 

Heights of ti1e p_an concentrates \'lere l!:i.39 and 7.6 yrau1s respectively. Bot11 

concentrate samples were panned fro~ a standard 16 incn yold pan represent­

ing concentrates from 0.5 cu!lic feet of alluvium. Assu;ning tne 0.5 cuoic 

foot samples 1-1eighed 50 pounds each, tne esti111ated concentration of Au in 

sample Ci-119855 and Pd in Cdl991Z \IOUld be less tnan l. PPB. Tnese are 

admittedly low concentrations. It is unclear dS to cne siynificance of tnese 

values, but, detecting the presence of palladium in a pan concentrate fro1n a 

non-ultramafic terrane must be considered a11oi.1alous. In cuntrast tu gold, 

pal 1 adi um is kno1m to occur as sul fi des/arseni des and generally .wul d not oe 

expected to survive as Hell as gold in an oxidizin::J, hi~h eneryy 

environment. Detecting palladium, even at low concentrations, is an anoillaly 

in itself. Deterinining the mineralogy of tile palladiulil-oearing mineral is 

not possible without resampling L>ecause tile entire sample ilas consu111ed in 

the analytical process. 

A massive sulfide sainple (C11 19807) Has located on a steep slope at 

about 4400 feet elevation. The sample Has angular and had appdrently nut 

traveled too far. Oxidation effects ·v1ere present but most of tt1e sample Has 

relatively fresh. The sa:nple consisted of massive pyrite, pyrr11otite, and 

chalcopyrite and was analyzed to contain 1100 ppm Co, 6000 ppm ~i, and over 

13,000 ppm Cu. An inspection upslope from the sample site revealed no 

similar sulfide concentrations but altered, sheared gaboro was present 

nearby. 
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In a tJE-Sil drainage in section 26, Tl9N, RllE, several limonitic "pods" 

were sampled (CM 19815 and CM 19816}. These pods ranged in size from several 

feet long and a few inches thick to approxifllately 100 to 125 feet higl1 oy 15 

to 50 feet Hide. Oxidation of the pods was indicated by the bright yelloH 

and red-br01m col ors and presence of boxvwrks. The only sulfide i Jentifi ed 

in hand specimen \vas pyrite. Analyses of relatively fresh samples from the 

limonitic zones indicate no anomalous values of Cu, Ni, or Co. 

The limonitic zones appeared to be located at the contact oet~1een a 

leucogabbro and melanogabbro. 

The serpentinites inspected are thin, highly altered and black to very 

dark green in color. They appear to be present along the raargins of 

contrasting rock units and probaJly reµresent a tectonic contact of highly 

altered mafic igneous rocks. No relict textures 1vere discerniole in hanJ 

specimens, al though gabbro was located nearby. 

Present in mi nor a1.iounts is an orange-br01m v1ea theri ng carbonate-bearing 

serpentinite, probably representing metamorphosed ultramafics. The 

serpentinites have elevated Ni and Cr values, as expected. These rocks are 

spatially associated with the dark green serpentinites and suggest low grade 

metamorphism (after Winkler, 17}. 

corJCLUSIONS 

The following conclusions are based on a short reconnaissance 

investigation of an area near the South Fork of ti1e 1~atanuska River. 

1. The area is geologically cofilplex. A large variety of rock types are 

noted along with very complex tectonics. These factors 1nake an economic 

evaluation for the area difficult. 
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2. Significant exposures of a crudely layered gaboro are present in the 

area investigated. Sulfides are present in accessory amounts, and in 

sheared, limonitic "pods" up to 100 to 125 feet high by 15 to 50 feet 

thick. Grab sample analyses from the pods indicate no significant 

concentrations of Cu, Ni, or Co. Pyrite was identified in hand specimen .• 

3. Ultrar.iafic rocks in the area investigated appear to be µresent in 

mi nor amounts. 

4. A float sample consisting of massive sulfides contains significant 

concentrations of Cu, Ni, and Co. The source for the sulfide sample Has 

not 1 ocated. 

5. Palladium was detected in a pan concentrate. The mineralogy or source 

for the pall adi ur11 was not determined. 

6. The rocks present within the study area ( 1 aye red gabbros) have a 

potential of unknmm magnitude for PGM. The potential for chrome is 

considered low since suitable host rocks are present in very limited 

amounts and they are si gni fi cantly a 1 tered physically and chemically. 

The potential for Co is undefined, but one sa111pl e suggests tne area 

should be considered in any future investigations pertaining to cobalt. 

Recommendations 

An economic evaluation for the potential of the South Fork of tne 

;.1atanuska River area wi 11 require a carefully planned i nvesti gati on keyed to 

the complex geology. Sampling favorable hosts will be dependent on accurate 

control of the geology and structure of the area. 
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The presence of a layered gabbroic complex suggests that a potential, of 

unknown magnitude, exists _for the presence of platinum group elements. 

Efforts to define this potential are recommended only if adequate time and 

funding pennit sampling and mapping at sufficient detail to understand the 

distribution and chemistry of the gabbro and related rocks. The terrain is 

sufficiently rugged to expect considerable difficulty in evalJating the area 

in detail. 

Similar comments can be made with respect to cobalt. The geology and 

rugged terrain make this a difficult area to work in. It would be 

recommended only if adequate time and money were available or other, more 

accessible targets were absent. 
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