
S'j . '~il '~ Ljk' LiU\SKA 

W i l l i a m  t i .  Egan - G o v e r n o r  

DEPARTMENT O F  NATURAL RESOURCES 

P h i l  R. H o l d s w o r t h  - C o m m i s s i o n e r  

D I V I S I O N  OF MINES AND M I N E M L S  

James A. W i 1 : L i a m s  - D i r e c t o r  

A G e o c h e m i c a l  I nves t i~ga t  i o n  of M i n o o l <  Creek, 
R a m p a r t  D i s t r i c t  Alaska 

By 

V v i . 1 1 0 ~  M. Burand  and KsSert H. b ? u ? d e r s  

t u n e a u ,  ' \ l as l ta  
p i  . LS66 



TABLE OF CONTENTS 

I n t r o d u c t i o n  and Summary 

L o c a t i o n  and A c c e s s i b i l i t y  

G e n e r a l  F e a t u r e s  

Geology 

Mineral. D e p o s i t s  

Geochemical I n v e s t i g a t i o n  

R e s u l t s  

T a b l e  I. R e s u l t s  of Ana lyses  

ILLUSTRATIONS 

Frequency D i s t r i b u t i o n  Graphs 

Diagram Showing Layout o f  F i g u r e s  1 ,  2 ,  and 3 

F i g u r e s  1 ,  2 ,  and 3 

Page 

1. 

2 

3 

3 

5 

5 

6 

1 0  

1 4  

1 5  

Appendix 

N o t e :  F i g u r e s  1 ,  2 ,  and 3 are a d a p t e d  from U.S. G e o l o g i c a l  Survey  
maps of the Tanana q u a d r a n g l e ,  1 :63 ,  360 series. 



A GEWE3[E:&lTC!AI, ZWICST:C@ATION OF PIXNOI IK CREEK, 
RAMPART D 'L'S'I'R XC'P , ALASKA 

Willow M, Buxand and Robert 13, Saunders 

INTRODUCTION AND S W R Y  

This r e p o r t  p resen t s  in format ion  olatairaed by a geochemical i . n v o o c ~ ~ ~  
gation in the Minook Creek dra inaqe  basln, Rampart District, central 
Alaska, The investiya ti.on was mode d ~ l r i n g  July 30 to Iiuquak 21, 1365, 
by Willow M. Burand and JRahe~ I: H, Saundc:rs. 

Many mining d i s & r i c : t s  i n  w c s s i e r n  N o r t l a  Akncrica t h a t  are i n t p o r t a r i k  
today for the product  ion  of bn se xri<~':aJ.r; hegaxl ;is Y e ia t ive ly  unimportant 
placer camps- Jn most of those districts the p o t c n t i d l  f as base-mcia l 
production was presaged by the presence of bauc: ntc:i:,kl,s in Ll~e  pl.ace~ 
concentrates, The devclopmcnt of p?.acea* camp into k;a,r;c-*rnt>E-a.i d. is%:~ i c ~ i .  
has ocsurxed o f t e n  enough ta j u s t i f y  t l z e  belief !,.hat: :.r pXacr:x distric_.i. 
in whiclr. base metals are  found in the pl-acer conccnatratcs is GI Eavorab'l,~ 
area i n  which to prospect for lsdcs of various types. 

The Minaolc Creek drainaqe bas in  comprises t h e  major park sf i \It.* 

Rampart Mining Distrjck, owe of the older placer distric.ts i a r  Alask.a, 
Throughout t h e  years of mining, minerals t h a t  have 3 3 ~ ~ x 1  F O U I L P ~  in Ld-rr: 

concentrates have included cassiterite, galena, cinnabar, and nugyctn 
0% native copper and of native silver. The drainage hasin as a w&esAf, 
can bo considered, therefore, t o  be a favorable area i.n which 4 0  . t u - u s r +  
peck for I l o d s ,  T h i s  i nves t iga t ion  was rilade i n  the hcape that ,  speci.1 2 

areas w i t h i n  the Minook C r e e k  drainzga basin p a r t i c u l a r l y  favorab.tla 
for lode d e p o s i t s  c o u l d  be outlined by geochemiskry, 

One hundxel kwcrr  t:y samples were talcen during t h i s  invclst iqatr i u ; ~ ~ ,  
and f i f ty -n ine  of: these cmntained ansrnaZo~aa amstants o f  one or n~ox-c: 
mnctals, Complbete  data  on a L L  the samples are inc3.uder9 krerci?in su %?i?iq 

%he prospector can draw Iris own conclusj.ons from the  r e s u l t s  obtairwr' 
To t he  authors of t h i s  report ,  thrcc para l le l  mineralized zones appe&$:... 
to be rather clearly i nd ica ted ,  One a f  these is  a lead zone on t he  
northwest a i d e  of Slate  Creek; one is a copper zone on the southexi~~t.  
a i d e  o f  S l a t a ~  Creel:; and one is a copper-zinc zorie t?xtendi.ng acl:cr:;r, 
E~"BvYc~-  Claliprrr;%rr C r e e k  531-3  t h e  hcad~ la t~ r : :  0% I1ao~,ii?r Creek . ,  Tire CEtzju a ,, 

PP R.BO ind5.cat.c the presence af other rni.ncral ixecl arean .a.n whi.c'i~ 1.incn.r 
pa f.:h;@::ns o f  d ispersi.on arc not rcaciily apparc l~ t ,  



LOCATION AND ACCESSIBILITY 

The v i l l a g e  of Rampart i s  on t h e  Yhkon River at 65O 29' N l a t i t u d e  
and 150° 10' W longitude; it is i n  t h e  eas t -cen t ra l  p a r t  of  t h e  Tanana 
Quadrangle. Minook Creek heads 20 a i r l i n e  miles  south of Rampart on 
the nor th  f lank  of Eureka Dome. Prom Eureka Dome  it flows northeastward 
and, a f t e r  making a broad t u r n  t o  t h e  nor th ,  follows a due nor th  course 
through a remarkably straight va l ley  t o  t h e  Yukon, which it jo ins  within 
a m i l e  of t h e  v i l l a g e .  

P3acer mining began i n  t h e  Rampart D i s t r i c t  be fo re  t h e  t u r n  ~f t h e  
century,  and throughout t h e  years t h e  Yukon River has  been t h e  p r i n c i p a l  
rou te  f o r  f r e i g h t  required by the mining operat ions.  In  t h e  e a r l y  y e a r s  
f r e i g h t  came by r ive rboa t  from St. Michael on t h e  Bering Sea: since t h e  
completion of t h e  Alaska Railroad most f r e i g h t  has come by r a i l  t o  Nenana 
and thence by r ive rboa t  down t h e  Tanana River and up t h e  Yukon, 

From Rampart a road extends up Minaok Creek four m i l e s  t o  a p o i n t  
oppos i te  t h e  mouth of L i t t l e  Minook Creek. Formerly, a s t e e l - g i r d e r  
bridge spanned Minook Creek a t  t h i s  p lace ,  but t h e  bridge was washed o u t  
in 1962. In  1962 the S t a t e  began cons t ruc t ion  of a road t o  Rampart from 
Eureka, which is on the E l l i o t t  Highway and is  2 5  mi les  south of Rampart. 
me funds izppropri.ated for t h i s  p r o j e c t  were spent  i n  bu i ld ing  t h e  road 
a8 far as Joseph Creek (Fig. l), and no a d d i t i o n a l  funds have been mde 
a v a i l a b l e  f o r  i t s  completion. The approximate l o c a t i o n  of t h i s  road is 
s h m  by t h e  dashed Line on Fig. 1. If t h e  road were completed, Rampart 
would be l inked to t h e  road net of Inter ior  Alaska and would be 180 miles 
by road from Fairbanks, 

The road nor th  from Eureka is now passable  for automobiles only  Pls 
the  crest of the d iv ide  between Eureka and ~ i n o o k  Creeks. On the h i l l -  
side from t h e  divide down t o  t h e  Minsok Creek cro?s ing  (near sample 4, 
Figo I), minor damage t o  t h e  road has  been caused by eros ion  and s e t t l i n g  
of the roadbed; however, t h i s  p a r t  of  t h e  road was passable  f o r  four- 
wheel-drive vehicles when t h i s  i n v e s t i g a t i o n  was made. Culver ts  have been 
washed ou t  where samples 4,  5, and 7 w e r e  taken (Fig. 1). During t h e  
summer sf 1965 prospectors  working in t h e  a r e a  were able t o  t r a v e l  the road 
t o  its end a t  Joseph Creek on motorcycles b u i l t  f o r  off-the-road t r a v e l .  

A winter  d~gsjbed t r a i l  goes from Rampart up t h e  v a l l e y  of Minook 
Creek and aver t h e  d iv ide  t o  Eureka. Most of t h e  t r a i l  between the k&90 

road ends a t  Joseph Creek and l i t t l e  Minook Creek is good f o r  f o o t  t r a v e l  
i n  the summer. A c1 i f f icuLt  porti~n runs  through a swampy area p a r t l y  
flooded by beaver dams for about two m i l e s  nor th  of Joseph Creek. The 
slopes on the w e s t  side of the vitl ley a r e  p re fe rab le  f o r  summer walkin9 
than this  p a r t i c u l a r  p ~ r t i o n  of t h e  t r a i l .  



Scheduled a i r  t r a n s p o r t a t i o n  is provided between Rampart and F a i r -  
banks. 

GENERAL FEATURES 

Minook Creek d r a i n s  an  area s f  250 square  m i l e s .  Most of i ts  
t r i b u t a r i e s  a r e  small streams, less than  8 m i l e s  i n  l eng th ,  Its t w o  
l a r g e s t  t r i b u t a r i e s ,  Hunter and Hoosier Creeks,  d r a i n  the n o r t h e a s t e r n  
part o f  the d ra inage  b a s i n  and empty i n t o  Minook Creek 3 m i l e s  and 6 
m i l e s  from i t s  mouth, r e s p e c t i v e l y ,  They d r a i n  about  one- thi rd  of the 
to ta l .  Minook Creek dra inage  a r e a .  

The count ry  within t h e  drainage b a s i n  is a n  area of  high topographic  
r e l i e f ,  the a l t i t u d e s  ranging f r o m  less than  408 f e e t  above sea l e v e l  a t  
Rampart t o  over  4,000 feet at t h e  top o f  Baldry Mountain (Figs, S. and 
2 ) .  Narrow, steep-walled v a l l e y s  axe c h a r a c t e r i s t i c  of t h e  Mjnook Greek 
d ra inage  b a s i n ,  and they  contrast to  the  broad va l leys  and rounded h i l l -  
s i d e s  i n  most o t h e r  pa r t s  of Interior Alaska ,  O u t c r o p s  are prevalent on 
t h e  mountain t ops  and r i d g e s  b u t  are sparse on h ~ l l s i d e  $:.Lopes and along 
t h e  s t reams,  

Rampart i s  t h e  only  s e t t l emen t  i n  t h e  d i s t r i c t .  Its popu la t ion ,  
which h a s  va r i ed  with the f o r t u n e s  s f  p l a c e r  mining, was reported to 
have been 1500 dur ing  1898 and 1899; and it was r epo r t ed  t o  have been 4.9 
i n  1960. 

GEOLOGY 

The geology of t h e  Minook Creek d ra inage  b a s i n  has  been described 
i n  two p u b l i c a t i o n s  by the U, S .  Geological  Survey: B u l l e t i n  535, A 
GEOLOGICAL RECONNAISSANCE OF A PART OF THE RAMPART QUADRANGLE, by 
Henry M, Eakin: and B u l l e t i n  872 ,  THE YUKON-TANANA REGION, ALASKA, ky 
J.B. Mert ie ,  Jr. 

The o l d s s t r o c k s  i n  t h e  r epox t  area are o f  Mis s i s s ipp ian  age; fclx 
mapping purposes the Survey has d iv ided  t h e s e  i n t o  t h r e e  units: a unit 
of u n d i f f e r e n t i a t e d  non-calcareous rocks, a u n i t  of l imes tones ,  and a 
u n i t  o f  in terbedded volcanic and sedimentary rocks, which h a s  been 
named the Rampart Group. The  first u n i t  is composed l a r g e l y  sf cherf:, 
conglomerate, g reens tone ,  s c h i s t ,  and p h y l l i t e ,  The second u n i t  - cry-, 
s t a l l i n e  l imestone - is inLerbedded wi th  t h e  f i r s t ,  These two u n i t s  
form a be l t  of rock t h a t  t r e n d s  across t h e  Minook Creek d ra inage  basin 
i n  a n o r t h e a s t e r l y  d i r e c t i o n .  On t h e  w e s t  s i d e  of t h e  Minook Creek 
v a l l e y ,  t hey  c o n s t i t u t e  t h e  bedrock from the extreme headwaters klortlr 
t o  a p o i n t  n e a r l y  o p p o s i t e  t h e  mouth of Hoosier Creek; on the  easb 
side o f  the v a l l e y  they c o n s t i t u t e  t h e  bedrock from Chapman Creek to 
Hoosier Creek, A l l  of t h e s e  rocks have undergone metamorphism, and i n  



general. ttlc rocks i n  (-he w c z  l t i  : i l   pa^ t oi the C ~ J  :% 2 :\t4~:e2 ~ $ 1  : ;?xllj.bi t a 
higher degree sf bnetama~,yjh<.srri t :mn those .;n thr; t:agte:x~n p6~".. . 

'The Rampart Grruup is yo-suilgr::9' t h a n  t l v ?  r~"r,ller t w o  u n i t s  and probably 
2s of upper 1\4ississipp.ian aqc, 'flrcr ircsjianrc rerclcs i n  t h e  group i n e l u d e  
b a s a l t i c  lava flows, t u f k s ,  and yreenstothu hreccias, The  scdxment.ary 
rocks %XI the Rampart Gypup ~ Q C : L U ~ P  : 3 ' l r f ? ~ t ,  ~;l;P1a3.c, c d a t e ,  and sandy beds,  
The sandy beds incdradc siirady b t ~ c ~ 2 ' 3 3  i%l'/d a ~ E W  \ . l ~ r n  beds ad' sands tone ,  
Limestone 5s % ~ U P I ~  in a f m  p3aft,' i: i i"  .i.s illteP-hedded w~t-11 calxareous 
g a i t  composed of pebbles nS yroeri:~li?nt: ,~t~anen.l-eii w a t h  calclita. This 
whale assemblage of rocks l.s c u t  i n  g ~ i a c ~ . ~  b y  ~iiiibase dxlces, sl'bae rocks 
o f  the Rampart Group over1 ie rAe ccr ler  t w o  3'.i n::;j s:.iippi%n r r n i t s  3 r d  f o r m  
the 'bedrock from the Yukon River 3s f a r  ~ ~ i i i - k ~  as Xistsa.iar C:rcel~,~ 

A f t e r  the Miss i s s ir~pian  t h e  next-oldest r c ~ k s  5 1.t t he ri.epr_sr't area 
are Cretaceous meca-sediments; these i n c l u d e  shales, argii.litcs, and 
slates interbedded w i t h  quartzite and quar t z i t a  conglboauteaa kc, ' The  
quartzice conglomerates a re  composed oF pebbl.r2c., of ch~zx-t, ve in  quar tz ,  
quartzite,  and Limestone in a matrix of q u a r t z - ~ t e ,  The Cretaceous 
rocks l.is southeast of upper Minoali Cr~:ek, 'k21ey a r e  fnr-trad an t h e  east  
s i d e  0 5  the Minook Creek vadley a s  far. noxtln as Chapman e'l-eek, wxld 
they extend northeas~t:mrd across Chapnrum Clrcek and dento the lleadwakers 
of Hoosier Creek, On the r i dge  s o u t h  and s o u t h e a s t  ot %he head of 
Minook Creek, the domninant raclc i n  the Crekaceotas aequonew is  a black 
g r a p h i t i c  arg i l l i t e  that grades in places i n t o  black %$.ate,  

Early T e r t i a r y  sedimentary rocks have been farvrald r.rras.. t h e  nloueh of 
Russian Creek (Fig. 3 1 ,  along the southeast bank af I1.1~; 'firkcun Ixivcr 
f r o m  the mouth sf Mixlook Creek to a po.bnt. two miles upstreanr ,  Wkd irli 
a s m a l l  area i n  the  Minook Creek valley below the moutTn of  lKtxnter 
Creek. These rocks i nc lude  conglomerate, grit, sP-lr~1 c, and -hptsre 
Ligni tes .  Late Tertiary deposits of unconsol idated gravd5:1, fo~:rn the 
high bars a long  t he  Minook Creek valley, such as Yukon, Tdaho, 
Cal i fo rn ia ,  and McOonald Bars ( F i g s .  2 and 31,  

Only one body of intrusive rack has been mapped within Bzht; aepox-t 
area, This is a body a£ momzanite and quartz rnonzsnits t P m t  forms the 
top of Elephant Mountain ( I ?  1 A few s i n ~ i l a r  but: emJ.ler in t rus i .ves  
have been mapped outside the report  area in the Cretaceous rocks, Many 
dikes, sills, and other small i n t r u s i v e s  are known in the area, b u t  
they are too small to be shown on any of t he  published geo1ayd.c maps, 
Float in streams throughout: the area indicates that: these small in- 
4zrusives are numerous and widespread, not only 271 dzhe C r c t w e c o u s  roelcs 
but also i n  those of Mississippi.an age,. 



MINERAL DEPOSITS 

Gold was di,scovered on Mi.noak Creek i n  1.893, and sys t ema t i c  pJ.accr 
mining began i r r  1896. Other creeks in the d i s t r i c t  tha t  have been 
:;xoduc%:live are Hunter, Little Minask, Little Minook Jr , , Hoosier ,  Ruby, 
:, i i ~ t ~ ,  and Chapman Creeks., Three or four  placer mining o p e r a t i o n s  are  
stiPI active in the  d i s t r i r t  each summer- 

No product ion from lode  d e p o s i t s  has been r epo r t ed  from t h e  Rampart 
i3istrict. Some e x p l o r a t i o n  work has  been done on a manganese d e p o s i t  
(p:;i$omelane) west of Waldsy ~ o u n t a i n  o u t s i d e  t h e  r e p o r t  a r e a .  Another 
manganese d e p o s i t  ( rhodochros i te  o r  rhodon i t e )  c rops  o u t  on L i t t l e  
Minook Creek a short: d i s t a n c e  downstream fsam where sample 1 1 2  was 
taken (Fig. 3 ) .  Hematite-bearing rock is common i n  g r a v e l  b a r s  an  
f lunter  Creek: a sample of the rock c o l l e c t e d  du r ing  t h i s  i n v e s t i q a t i o n  
conta ined  5.2 p e r  c e n t  i ron .  Two s t i b n i t e  p rospec t s  have been r epo r t ed  
i n  or near  t h e  r e p o r t  area: one i n  the headwaters of  Joseph Creek and 
the  ather i n  the headwaters of Chapman Creek, 

Minerals  found i n  c o r ~ c e n t r a t e s  from placer mining provi.de a clue ta 
types s f  P ~ d e  d e p o s i t s  t h a t  might be  found in t h e  f u t u r e .  Nuggets s f  
native silver have been r epo r t ed  on Ruby and S la te  Creeks. Nugqets o f  
n a t i v e  copper have been r epo r t ed  on Hunter, Hoosier ,  L i t t l e  M i n ~ o k ,  Ruby, 
and S l a t e  Creeks, Galena has  been r epo r t ed  an  Hunter,  L i t t l e  Minook. 
Maosier, and Ruby Creeks, Cinnabar h a s  been r epo r t ed  on H u n t e r ,  
Beos ie r ,  and L i t t l e  Minoak Creeks,  a l though  the i d e n t i f i c a t i o n  of the 
cinnabar from L i t t l e  Minook Creek is ques t ionab le .  Cassiterite has been 
r epo r t ed  on Hunter Creek. This  informat ion on p l a c e r  conccntra+:os Es 
L r o m  a section i n  U . S .  Goological  Survey B u l l e t i n  844-D, PLACER CON- 
CENTRATES FROM THE RAMPART AND HOT SPRINGS DISTRICTS,  by A , E -  Waters, JY,, 
and from r eco rds  of  t h e  Div is ion  of  Mines and Minerals Assay Off ice 
a t  College.  Native bismuth was i d e n t i f i e d  i n  a sample of c o n c e n t r a t e s  
f r o m  Ruby Creek that was collected during t h i s  investigat iorL. 

GEOCHEMICAL INVESTIGATION 

One hundred twenty samples of s t ream sediments wcre takcn: during 
this i n v e s t i g a t i o n .  They ware t e s t e d  i n  the  f i e l d  fo r  cold-pxtxactable 
heavy meta ls  fa l lowing  t h e  procedure given  i n  Un ive r s i t y  of Alaska 
Mining Extension B u l l e t i n  N o ,  2 ,  ELEMENTARY GEWEIE~4ICA.L PRQSV'CTTXC: 
ME'J!WC>T)S, by h s  Mark Ar+tkc::y, 3nc ninos dey>art-,:lro from ?hi? ~ r c t e d u r ~  
w a s  made4 paint th i rxr i r  was lised i.n place of white gasolinc as  a 
solvent far t h e  dye s o l ~ t l ( ~ n .  T h c  samples cons i s t ed  of c l a y ,  silt, 
sand,  or f i n e  gravel taken from beneath running wate r  i n  t h e  s t ream 
beds,  The samples were d r i e d  and screened, and a minus-80 mesh p o r t i o n  
o f  each sample was s%nt t o  Rocky Mountain GeochernitaP Laboretorips of 
Salt Lake City t o  be analyzed f o r  t r a c e  amounts of comer. a ad, zinc, 



and mo;b~Bsdsnunn, A razimu~~-mblfr.-mesk poc k.s on of cael- aarnple [sxcaplr. sample 43 1 
sol so was sent to the i aboratsry 1.8 t' the Branch nf gxp3.ara t i c r g %  Research, 
U. S ,  Geol%$e&P Survey, Deriver, CsSarada, $0 t r ~  iana5.yzed 501: trace amounts 
o f  t i n ,  

Resul.ts of the field and Sa1~osatsry tests are  shown in Table X, 
The Iscations where t h e  sampl.aas w e r e  taken are shorn on P i g s ,  %, 2, and 3 ,  
Frewency d i s t r i b u t i a n  grapk~; shawing the numbers of sarnples containinq 
various caxreentrations 0 2  copper, lead,  zinc, and molybdenum are ineluded 
i n  t h i s  repcart, Tin analyses wexa x,-epjr.,,t-ted by t'he lEkborat0r~ to be either 
3 parts per milkion or less than 3 parts per million, Samples were consi- 
dered to contain a n ~ ~ n a l ~ u s  amounts 0% metal if *hey contained as much as 55 
parts  per miI-lAon of copper, 3 0  par t s  per million of dead, 145 parts per 
million of z inc ,  5 parts  per m i l l i o n  of molybdenunr, or 3 parts per million 
s f  t i n *  

The  c o l l e c t i n g  of samples for this investigation began in the head- 
waters sf Minosk Greek and proceeded northward, By the time the sampling 
had progressed a s  far north a s  Hoosier Creek, the time a l k s t t e d  to  the 
p r o j e c t  had m3arJ.y elapsed, The inversti.sqationJ therefore, was not carried 
i n t o  the heaawater branches of Hoosier C r e e k ,  and it was carried only about 
two miles up Hunter Creek. Extremely high water during the time spent. on 
H O O S ~ F ? ~  Creak prohi-'bited farding the  creek and prevented the tak inq  a f  
samples f r o m  tsibutasiks corning i n t o  Hoosier Creek frorat the west. 

RESULTS 

An anomalous quantity of m e t a l  in a stream sediment san~ple i s  not ,  
o f  course, an i n f a l l i b l e  sign that an are d e p o s i t  exists upstream i .~au the 
asample site, Anomalies can be caused by mineral depos i ts  below caunmercial 
grade or 'by a t y p e  of bedrock ccmtdaing n higher-than-backgseoatnd axfis~mt-, 
of metal, Geochemical sampliq of stream sediments,  however, can i .ndisate  
areas favorable for mineralization and thereby increase a prospectoras 
chances for success.  

Many samples which i n  th i s  invest igat ion proved to be anomalous 
when analyzed i n  the laboratory gave no i n d i c a t i o n  of'higk metal cantenti in 
the f i e l d  test. The f i e ld  test used probably i s  as  r e l i a b l e  a s  any test 
based on the extract ion of metal in a coLd water solution (kabcdrsatary 
analyses ordinarily involve fusion as a c i d  d i g e s t i o n ) ,  Table I shws how 
the field t e s t s  compare to the laboratory tests for the various sampl.es, 
Where an enomly i s  indicated  by Laboratory ana lys i s  but. not  by f i e l d  
test, any additional. samples taken should be sent to a laboratory for 
ana lys i s ,  Where the table indicates that an anomaly was detected by bath 
the laboratory test and the f i e l d  kest, the field test alone probably 
could be used to trace the anomnaly, but" laboratory analyses should be 
obtained far at least some of the samples, 



PrabaL~,,$p~' arty sanq? ' , r '  1.6 :rmnd f r.. ~ J G  , I ~ O M B % O U S  i.n %I1 4 u i.~rves:dt i.cpP;ior~ is worthy 
s f  some foilow-up wqt k i.iai~n~~?<.:, us a few of the araamlie~ a r e  Lkzcludad 
here, h u t  the  ancrnmiics 4~ ~?3\r:;ist:b care not necessarily considered kc-, &a 
more importart% than ot.~~f';lx+ r;I~bwn 8x1 the  maps, 

z i ~ i c +  en aansn~al.oui; 4irbCJU,ll l ,~ was det.ecf:ed in three tributaries to Joseph 
Creek from %.&'he north: C l l x + x c *  ' P. 5l~r~taxaees; S'uorn the south carry anomalous 
anrsunts o E  one or more anetals; and tklc 'Earthest upstream sampf e on Joseph 
Creek c s a r k s  ined ansn~alous alnourats ..gf C O ~ P O X ,  zinc, and molybdenum, T r  t.i - 
buS:wa_Tes from the a?nri;h that carry anom.lsua alaoaxnka of metal axe aL9 
nearly a m i l e  long. AdditicsnaL strearit sediment saalnplikg would be the best 
means of Eol$_cdwing the anornal-ies in those streams, and waaxLd also be the 
best means sf tracing the arnoma1.y up \Toseph Creek, Field tests on the 
samples eozresysnded Eair1.y we1.I to t l a e  :Laboratory analyses, and it appears 
t h a t  the field t e s t a  could be used successfu%%y as  a guide in addit.iona1 
aanap P ing , 

~ a s t  Creek, Figrn 1, !hmp%e 27 

Only one samp3.e was take11 from Ins.& Creek, and it contained amr~maEsus 
amounts of capper and zincw The creek i s  about 3 m i l e s  Xong and has 
several tributaries upstream fron the sample paint, Additional stream 
sediment sampling would be the Logical. method to use in tracing this  
anomaly, 'The f i e l d  test fai led to indicate  anom%ous pantit . 'a.es sf metal 
in the sampJor therefore, Iaboxakory analyses would be required, A 
reYationvhip may exist between t h i s  anomaly and others ta the north; t h i s  
possibility i s  discussed on page 8 ,  

Granite Creek, F i g ,  1, Samples 29 - 42 

Samples from four tributaries to lower Gran i t e  Creek from the north 
carrl.ad anomalous amounts of metal., Ssnmp-Le 3'7 was particu1arl.y high irn. 
z inc c o n t e n t ,  and t h i s  was the  only sample in the Granite Creek drainage 
that gave a strong reactJon i n  the f i e l d  t e s t ,  Sample 41, axthough not 
anomalous, carried near-anomalous amounts 0% copper, z inc ,  and n~alybdenunt, 
The farthest upstxream samples from Granite and Boulder Creeks (sample 29, 
3Q, and 343 indicate  that additional stream sediment samples should be 
taken in the headwater portions of those streams, Additional stream 
sediment samples in the Trout Creek drainage basin might further de l ineate  
the source area of the metals detected in the streams draining the aauth 
side of RaSdry Mc~untain. 

Chapman Creek, Pig, 2, Samples 45 - 53 
Anomlous amounts of copper and zing: were detected in two samples 

from Chapman creek, in three samples from three tributaries to lower 



: :  3 , I  1 , % r l r i  , 21 B$Y;P 4amjj?! ;: 1 : x , a ~  3 ?It-z i h t ~ t . ~ ~ ~  Qt> ~ii:idd I.@ 
r:&i'dl,)lUOr=7 c.'trc~eiq F.rom kP:e . v R c J ; . $ . ~ . $ ~  :~@MP~&?S frm &,%?I.: t?tBfi@,t:. t r i h u r t & ~ i ~ @  from t h e  

skiwe''t:h i : a  B ~ H L W  - h d t 9 d  &TlOIYaBi 81US 4if!!k111f-& OE Z ~ P I C ,  ?"!I&? SOLl2'9"Ce 0 g  18~eea$8 &ppeiajcS 
3 1 be on .I",'rsc kroutb 3 e t c i  cr:g t-.;an l ~ v a r  p a r t  o f  Phapmn Creek and on the north 

hil.cio LJ t t hir* :r\ iddlg: ,aaa t .. 5 ' i  e l d t e s t s  om the aarnp2.e~ $id not compare favorably 
+si",:k t h e  Jse,tiuirnto.srjy @.ilia lyaes anal, therefore, sPirsnXd wok. be relied upon fn 
;~~ . ld  i S- iauxn i :4.i,a0aes&~1 sr+d ? iwm-r* samp l Lncy j n %his area ,> 

\var-: i -cntA sampd.88 .k~olin t r i k u t  &r i . w  ?:,$ 2 S &te Cxe(esk car r%ed anoxmlsus 
I I I K J ~ B ~ *  :;. ~ n e > k a l ,  Capper emf$ the drsa:~inaent- naeb-a ' f ?;g t.~ikdutariera f rcm the 

.,c;wtkeat.pi , ~ 2 1 7 8  lead waa *-he r1sa~inert-k snekal i a i  s*.iButarjes from the north- 
F ~ S .  ' iVw t.fit>i,A tests d i d  no& compare favorably- wS.PI3 KZle  labaxatsry analyses: 
txic?r@f o m ,  l @bar& Lory arnraiysee webu8d be required for any sddl tional stream 
rudirnexnt: sampLsa taken to t a l l w  up the anmtal%esu 

E,:i.ttle MEnor~k creek, Fig, 3 ,  Samp.Ees J.09 a- 1-11. 

::amp LF> .kg9 r:ontained ~anomPoua amounts of capper and abnc, and samples 
6 3.0 and ' k . I % ,  cqsar.$ained anonmloaas annaesntx of e s p p ~ r  &XJ% c & X  foklm-up 

 work eprv santj%-" ~2 1 09 would be khe aampl i x q  of r~ k~'ealrm sa:Z:":irtreasts at short 
knLe*x.va n up L $ t t % e  Minook c'reslc, The m e t d  could TIP c:g$mi.nq fr63~1 a ~3rnaL$.. 
t r i b u t a r y  or % k could be coming from e zone in the maia valkey, There 
is a pauss3ib ility here of cc~ntaminatisn f %om mine vrcork ings, 

Dispersion Pat.terns Indicated by 4:hle Anomalf C@ 

Tn consi-dering the  disparai.trn 09 metals tk~:caughauk ?.he repd;e~I: iJ1 
must be bhasrrta i n  mind t h a t  the asurcers of metals in stream sediment 
aamp:Iea are ~~pstream unknown distances from the ss~p%e p~b.n9:a, 15 rsnoma.Iiea 
art2 p~a,jarc?:ed upstream, in some instances patterns of. ~ainext-a 1.$zatjj6n 
ir:sdica**eid, but i a r  sthex- instancps they are n a ~ t ,  

AiiaxnaLoua amounts of molybdsntlrf~ were fount% 4.n some ok. -3,:- saniplas tram 
Josepll and Granite C r e e k s  but were not fsurrd c~utside &ha rirainiscycus of these 
kwc? atgfeanls, Granitic rocks constitute ra Zarqe part o f  the fEoa? *in both 
of those streams, and the molybdenum plrc~bably 9s associated w i t h  tha 
g r a n i t i c  x:oeks, Within the drainages of J'OsepRa and Granite Creek%, t-he d i s -  
persion of nnolybdcnum ind ica te s  at l east  three separate saurca areas that  
6 s  n e t  fit i n t o  any recwgwdznb3e pattern, Tha molybdenum, therefore, 
prc~bably f s asaaciated with several a m l P ,  isolated, granitic intrusions, 

Tha C-spper-zinc anomaly intiieated 'by srmp-kes from1 the Chapman Creek 
drainaqa m y  BE related ta other copper-zinc anomalies i r ;  streams nor th  
and south o f  Chapman @seek, ' f i e 3  source area far the copper-zinc i n  sarnpfes 
4'2, 5 0 ,  and 52 (Fig. 2 )  apparently 9icss ~rsrraukk a2 kha Zaseitr part of Chap- 
man C r e e k .  Samp'Las 27 from Loat Creak (Pig,, 3 )  carried a n o m l s ~ x ~  us~~~ouumts 
o*+' copper--zinc, and the m p  shms a va9bPey trihuJ1:ary to Pkss t  Creek up- 



~ L r a a n ~  f ~ - c m  thn sanp2c rjal.:~ae ewtendit~g i n t o  the protjsbi~ct Y , o ~ J x ~ - ~  area S Q ' C P ~ ~  

0 .E L W , Y ~  i%apm11~1 e:raek, Sample 44 from Minook CrseK [lE"ig, 2 j c*4aA-r:;,ed 
anoml.su:% nsaoaxzals sf copptauu-zinc., and the m p  :;haws two 4~tmlP \raajJ,2eyr% up- 
~traaun Frcxaa t.he r-staa~pl~e paink kributahry to Mb,naok Creek extending eas 
%rakks tho aanae* peabab%@ source area, Sample 6 5  from Gacafdpaan Creek (Ptg, 2) 
$,:8~141:fee :'MXyr$~a%j t'nkls amonwto of ~ 0 p p e P ~ P ; f n c  { and k i n  $ , and the my) sk&aw~ a 
va$,ley $viBat-tt.:ary to upper G~XjPpalta Creek extesndl.ng s ~ u ~ l ~ e r s s - i : ~ ~ d  far enaagX.1 

"u.p .reach a hyp0the.t i r ~ w % ,  s r ~ ~ c n  area that e:ould be the source zsf khe 
~*:n~~per-z lnc  i n  sample 53 r%aii" ?he zinc In sample 51, Zf %ha source area 
ttr! the aaa~:tln side of a a p m n  Creak l a  %an extensfon of that our the saukh, 
and 131' i t  fmcrntfnbaas nor thehsmrd  . into kha Hao~~ieze Creek d ~ a i n a q ~ e ,  it could 
at:a".~unt :~'oT the copper-zinc in ~fsaampla 98 om B r a t i ~ ~ i e r  Creek ( F i g ,  2 ) -  

A for53 of mineral zoning is ix'tdieated by the predominance o f  lead in 
sairtples from tthe northwest side of Slate Creek and t he  predominance of 
c.grq~per in samples from the southedst s i d e ,  The source area of' lead and 
that uf copper would have to trend nartl~easterly in order ta account for 
the distributian sf those metals in the Slate Creek drainage, :The source 
wraaE t h u s  indi.cated would be zspproximtely pereElel. .%a the eopper--z%tar~ 
sowee area 3.ndlcatsd in the east hpide of Minook Creak, and a l l  T.,hr.-ee of 
f.+kess souxce arean woulld be approximkely paragre% to the trend sf &he 
x.c>ck Ea~rnn&~ians across kha Minook Creak drainage basin,  
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Ms?lySrdcnurn T i n *  F i e l d  Test 
Milliliters 

2 5 115 8 5  
20 15 aoo 
20 1 5  6 5 
5 0 20 l a 5  
45 10 130 
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