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7-t2po0, :  k i j j  *,:IL:!:x**-~ ? ~ ~ % ~ L P X . X I G L ; ~ ~ ?  1 4 9 ~  r ctJ*tabpitxiI *J,~au:i ~ ~ l r ) .  the I ~ i v i s i ~ n '  s 
1,96 5 ~ e c x l k e m l  cask L<, ?V!~LI~! i - n ~ ? t I i ~ ~ n e ~ - k  san$p.u. $ . I  prt3qx am $n s ~ u t h ~ e & a t * . ~ a l  
ALaska. Gedimeacc c~ ~ ' e > " i . ' t , y  acclte8sible ,3a".a".".le?+17?s :from the v i c i n i t y  of 
[:Pie L i t  t9,a Susikna i i l . ~ } ~ ~ : ~ :  suutik~ to t he  Sewdsd area were sampled. A 
dfreeic: highway dj s&sna-.e a$,' about  1.90 ra-i.1 r:s WEIG COV(+KB~  PIIS IS an addi- 
t ion31 1% 5 mi 9,@s si 1.z sa%np.lkji.rnj atrt~lk~i,~.l; :i t b  areas : . :~?x~ed by aeeondasy 
roeadle, 

Two hundretf and e $ qht: s-samp.las w e r e  cog .il,er.it:ed and nnalyesd for 
capper, lead, e Pne , naolpbdenuna, and %13,~.~3ie,l , 2Ljqpes af Issdlrock, '@floatti  
i n  stream beds, general geoloyy raf the vdcl .niky,  and mention sf any 
know OJG obse1~ved mixnaral sccuxrsnc-xs w e r e  recc.urded at each sample 
site. A sample wa,s panned at s.i..Y-,e to t 1 ~ r l . 3 - e ~ ~ t  any heavy minsrabs 
t k k a  k anight:. be pyresent For 'l a ker .S,z,,barat-,ory s $udy , 

Of the 208 saknk3:ll.e~ <solleu'ted and akmjlalyzed during t11S.s invsatigation, 
three w e ~ e  found !;s ~ J E  atre31nql.y ano.ena9 onl;s [nic*ke.il, and lead) and 32 
were modsra te%y ax-~osclaLu~us, 

The geseknemieaL s k m a m  s @d i,xrke~?i t ~at11p1%~8cy p&-ca)qrawas sf the Diu8i.s ion 
of M i n e i s  and MirwsraXs is s seax:ch 'or .krace a~nofinnts sf numetallic minexals 
Qccapps~~ lead, Z ~ L , I E E C ~  ~i~~~fbdenuum,, and rraickal) wh&ch m,y lead to ths 
Pocation of hidden owe despasits, It i s  prhraxily for bene f i t  o f  
prsspsc.tors ard others enqhiagad in ~n$ne.ra% axp%arakislm in an effort. ts 
bring new xnf nera7 pr0:3uct ie~n t.0 the State, 

0% the 208 sampLea covared in t h i s  E ~ o ~ t a  148 were taken by the 
aukhsra and 66 by ArL9PY,gar Rose, Divis%on ge8~0g$s$~ and his  a8sistant. ,  
David Bary Dusdrig &he period Rose WEIS mapping in the area between 
Khik River bridge and Eagle River, 17 stream s e d h d n t  salmpfss taken by 
t h e m  wesea ad8ed ts those taken by the author in -&he same genera& area 
(figure 3 to 6 ) -  Forty-khres samp1.e~ *kake;n by Bary in the Hope area 
and at. selected points  from the Hope road junnetian sgaukh to the Slate 
Creek are also included (figures 11, $2, 1 3 ,  1.5, and 1 6 ) -  
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2 4  ,,,. \ . ,. & ,  'w2eiiy .L.. y '  ..,.. i3p.l .. it;:':' :I!% .3. ,,5:bLAe$.$:r.i Q;- .:,.!, tz 2s. G2,1 c.:L~.vdi:rF~;d , a:~:sra -kha beadwatara 

8;f ." ...~,l,,!,.~,,,!,.c!, ,* . ". . . '" :,;J:;.?::.?~:,,,,,;?. :i3,5~?yk.+~t: (.-,if:! .b.il,,~ 22cjr,P.?t t,:? i:,tl,~? :;t:?bqarif a-J:@a t:lke s ~ t l k h ~  

eh,e , j : , ~ g ~ : ~ c j  :k:i:tgj'iyy 1'5 :),,; > :G ,;qti: J< q t:~xg,e: <J ,:$ t.e&>p s ]\,t;jp ??:s t,,q3-,s)cli, $8 ~ ~ ~ : ~ : ~ ~ ~ ~  i,dge in 
. . 

EiQrilC?: arc9325 a:~.stl ~s: i . ." , -~.~ ' i ; ,1~1j~~,f i~fi~f;~ ;ii-,.,&axs,c: cu~j:,i. .sf-,~+ i,l.% ~,&,r,~,~.,u;:;.,. B ; : $ , ~ V ~ $ $ Q ~ B  rang@ 
21rc~~a1 ::4 , (10 0 t t y  6 , i.3le.l feel: a i%, the  ia.$2ad tiit. 't:ka+? ;-\Yli. kt11 I?: ?!tits ,i.$na River and 
from sea lave1 ko an 8, 0.2 rl-5r:1i,i%, ,peak :ba,P:btt?Gc?;~it ,@,k.:lxu*k~t~~ca, X&ka axsd b k e  
Gaorge Sonm'Eh o f  :L"u~:nag&in Arnra am h~ kh a ides o f  ,k:t~.e Semrd-Anchoraga 
Xi.ri.g'kj?dag to Saward 8 x $.ii{.y@ ~:11'4~.8'6~5 R:CN~ :-i~~%74tid : ~ % " i ~ . r ~ . ~ c ~ ~ ~ ~  El;Ao)~n 3 , 000 'to 5 48 8 
.&" . ,A:@@?'k * 

The p~:edomi.narPst  cock he$:week; $$~1:~va~cd ;L$IBBI b,1t14\ ruhl+1k:a~~i1t1~'ka a3~%1 ~ i e l d  
is a $sea% b,hsicknsas n% ,111etased5itte~~I:td~ da;ria g6a,u"$lan BRE the s k g e ~ ~ n  
sediment samples w e r e  obtained in a w a s  o.i tkni s X'~-~rjloa $$OTQ The g~nera%Ly 
preva i l ing  s o i l  and veysta$:j.orts csvel: ob:scr~lr@nd .ikhe ilrt?drack in k h s  
v i c i n i , t y  of many a% tihe sample s3,tas, 

On tha geologic map 0% the A%.aska @a%lr..oaall Wagion ( ~ a p p s ,  19481, 
8 IWJee 08 1 6 ~ ~  C O ~ ) ~ ~ % ~ ~ ~ X O U B  'b01, k t>)$ ~ T Y ~ ~ ~ ~ U F ' & Q , ~ ~ ~  :$<bl~ :% k'Pi$%$<" FiiW'aS 8 k ~ f f 6  o 

and greenatone &ram the Matanuska ("<a& J P % ~ J I ! ~  wlcsea j!bo~~th Lo v%c%niZ&y af 
S ~ w a r d  i s  shown. Between \~oLti"'~r~i.k-a8 C r e e k  :.ad Coal Creak, y ran i t l , c  in- 
t r u s i v e ~  have invaded .&he b a s k  Lava$> ? t a f . F s  ,, a%~,iY gre@ns tone. 

The uppar L3labttAe Susitala ~ive??c l a  q u a r k %  df,orika,  w11elt~eas sat%$h 
sf ths  lodge it J.s entreaehacl %a sea~kossa saxid,.;"n-,nnu m x d  ovsx'$yix~g 
~~snqlsaaaera te. 

Sinea the f i rs t  i n f l ~ m  sf pxt,sspcc:$oaas Inkcz, k h e  Sewaxd to Willow 
Xaek region around 8980, the primary in&arsa-k has bssn ,&ha search 
:or g'b;bld-quartz and placess gold claposikso C9k E:.%ne naany lads diacsvcriss 
lade i.n kha Seward to H'opa area, nome have pacov.ii.ea to be a f  red, irnpoxWaa~~ 
:o date, 



!Jir, , i : : f ~ . ~  ;q,j,.i,:[)fiar:.;jL 3, s , ;;t.:;,.s!(:: e,! :;I !.r:,:. " i i: . , :. 3; 5:. 6.. I: ,! 'ii'r ,! .. i: $@)ca. 1 ii >,c3, ib*:3 :j. cjuyfp?ay (c~bk$ , 
6 .  L .! ,'jc$ (3 @ ~ ~ ~ ~ [ ~ ~ ) : ~ f > ~ j . ~ : b ] ~ , ' ~ ; p !  :I,,C.)C-!~) t, jJ()![) a ,, ',ri( r ?  ,?: :?? '1 ,T?,<;' 1, L<$ ;;2,:@i;<jj, :'',$V';i ,it> i:, ,:l,k$,].,c.; 6 Tr ()'(jp $j t"J f (263[jlp@r 

, I  1 ;  . , , 1 :  ! . ,  : I .  j! : 6 -  , , j $>@~@nR;e@ 0 f 
.k.Ikeukx a Lao c:onka :i.n a :I. f:$:.k I! lb% e,t?,tI;r, :;~2;~.eJ ;z j . ~ p a , :  , jYgi?:- !!.l$ ~A\E~;PW% k l~~z  B@ n\o%:y.bd@rhum 
loca t: l.sna [ b  1 , , j , i . , I  ; . 3 i .  ( ~ B c : j ~ k s  , :k 96 Oh ) , 
$\Pel343 $~hq~\~~y~~ a af:rn)psy ji ( s f P  y.~Y~~,:'c'a~,riiij;,$:c: ! !cc:~.igl::ic:~!'~:..:p,i(. i : ) !  ., j.:li.l; ,i:'l,,r. K'C: ,J.,~\rt.:jp$i, arcpeaa , i3,:uagj one 
c: . j r k c  . : I .  , i .  , :  : : . ((t::cc;;.i?j'k~ , :h $39 CJC 1 None a f 
t i k n t ?  ~ ' ~ > ~ c I I x ~ ~  a K !S ' ~ R \ Q w ~ ~  ,k,<7, ' ~ ~ I I : ~ ~ ; , ~ ~ \ Y + +  Y ~ I  ~!PZ'IT?, ;? ~L\YCC!:;~! ':$  fag^: ;i. < j)q\ 1, ;>ji :;$, k'ft;~;~~ 4: ,j ,CIKI 1 1 ; ~  i ia 



tj-wsn,,ky- f e5uijt; 01:: ,tiht:2 kt; r ;.; c . 8;.ailr..~.~; i ,\ ,  ii,!:iii :".;l,.an'c:: :::i &'he ~ E I * , ~ O K  o ,g 

,,,.*k,.> 
'b?;'@:xii:: .ciheckcd f a:c ek~.~t3i'hi%:!.>:d~ii r,.:ali c..a::xi:f: . i. k-3..,. n . . ~ , r i  $ : a . q e  of ruka,g:n@'tit@ wss est%r[ated 
, : k c  I I , :  C~:OEJ.C :i:y::.t,~:a, t.. b: ti; XT, k:.j;.Lc:!i c,~::~ ....&. gip , ,, k.he concentrate was 

* 3 vepy g:tiG2, :j ,l!~ : ~ ~ : F J , ~ - :  t;,,j ,kj4tj t i )  z! $+; .,* : . ; A, ] ,~<J  ,ry n..a.iri couxits were lnade 
;for 2~ j , ~ ~ : : c ~ ~ ~ ~  a:{lcjh $4 c;$~ g!& 1. ;~,k.... :.kj, ,* .:!.e + y:>h $a:  .-:.,,,$ ,. .. ,2-y:;3 02t ,3CI 7 %3c,jll.1. o;f Che 11 san~p%,ss 
..a 

. , )  . 
t,&k:,~::!'; .i.:;rx -L: k . :. .: uj>;,s &!: . I  ,:I ;::x . 8:. ,.:': 5, :;.$&la. xff~$..i;/cc?.n;' had, :.t "-. ..,+;: ~ . : , ~ , ;  , one ag more g ~ a  
c;g,.f,' ;'; e;r,,j: j, :j,,:Q~\;:: (.? (j;;., ::I, 

Few field %es.$s indi,cs.i.e~Y, ,::!%;: z,.,~;ii;sai!ial.d~";s :r,e:~tt$a$,ad by kdXQ5i3t~b~y 
a,nal,y%es .,, Table; I to .1.9 ska,t.~& $'iw !n%~ces.#:a i ~ ~ : i , \  n:f: ",1al:a~.p:ret1~ng anc)m%l%ea 
from fie:ll,.d t e s t s ,  whielia suggt2sP.a .t'ha.,k each tiasnpls s?muJLd kx? aarnal.yzad 
$11 ,$:he .l.abo:p:a.tary for ,[:race arao.~;an-k,~s c:jf :hsavv :u~ t~a$ .s  for ~;u~s.il.t.ive F ~ R u ~ : $ s *  

U p s t r ~ e a m  froxn Little Suakhra l:?crdye, ,E~J.::.~E srna,I,l, s,krearns sa~np%.ed on 
the north side of the rl.ver w e r e  anidexa~ke3,j;. aalgsxnalsus w i t h  an average a:f 
8 5  ppm zinc, and 19.0 ppm capper (1.964 sample lo~ea,k%ons, prefixed by 'TI' 
are shown, cbrn f igure  1, as these 15 santpl.ss wtwe 9.mc91,udsd in estab$.l.s'!x%ng 
backgs:ou,l.sbd values fax: v:tl-w ~%~i.~rS:i$y 1 , 

In k h i s  area, khree ad: tkbe f jvre sa~iinp h es weix,s modera te$y ~ ~ O B & I X C ~ U B ,  
Saanp1.e at No, -1.2 had ana~ml.oue nickel (14r7 ~lapn~$  Ncr. I. "3 ~nuolybdenum 
( 5  ppm) , and No. 16,  copper ( 5  ppm) , atncr ( le70  ppn) mc>.lbytddenum gL5 pp~n) , 

and n i c k e l  (115 ppm) , 

' f i e  three s h s r k  s tjt'eama, bekweer i  sa1iap4bes No.  15 and 16, were dry 
when v i s i t e d  and therefore not  sampled. As .Loca$ residents report that  
some copper has been found near the heado a% these seasonal streams and 
that some work has been done on the p~:aspects in the past, the upper 
reaches of the three creeks sheu Y d be m m p l  sd , 



,r 4. , c, , .. Only 0n.a a~zsa.,n 1, ci?! r!:, 1-<;:irn3?;9 ,:\ . .., :r lr.j.a IS :r t;,.J?:~,n[b3 , wist:I'k l.abolra tory resul ts  
sheawing 6QI'r ppm nit:.i'k.titl. ., Yflni.,l;,a ,!if! i :i 5,:i a 'high a~lai~naly, too much 
impcsrrlance sI8otlL.d ~.il;>:, L::. g$:::.~.ri ,L:fd $,L:, as kipe aaig~~ul,@ was taken from a 
s ,kr~i?z .~~:  ( ? J , s ~  f .n i p r g  an k r a  xta .fii.c: f L ?:r. srla~:i.sb:x! tv'h i.c$l,i ccurnz~~x~lly has high nickel 
'bacl.~.~'j.~"h):~g"gc2, 

N % x ~ Q  of the $4 sampB~es kaka,~ss, alsnq khc; a ~ ~ ~ s . " :  ::jade aP Eklutaaa Lake 
wa:~.~u:c? nicxisx+i.ate'P,$i- h4fi'i;ll;llik%k;l~ 7 ~ ' i ~ f e  2h !;tic M -= iqi~ejl :$ ~ , Y v v - :  c~nYI%y~ ((average 9.70 ppm) 
k.ws of ntgalybdenuliwa (7 ppsa) oakky, sne of* lmOO ppnn ~aji.*.k~.I, Samples 27, 3 0 ,  
3 2 , a wd 34. shou 'kt3 be .fc~' d ~ b ~ k ~ t - ~ c 2  !epl ;r:%pe2c? aJaJgy (: k;v9k> a~n8ma k8us m0J1ybden'b~,xl[a 
isarnp1es ,, 

16n this a m a ,  $:here was ( t3 r~  E%kr l ,y  stsra~~ltiq anomaly c0f '  1:]11i~keP, five 
moderately anomalous ni.cke8, a r id  one O F  Z ~ S V C ' ;  $hel- are probably due to 
t b e  st:rearris dra h $ n g  u2 txarnafi c 1  areas , f p l  eJ el, k w  ks suggested 'two anow 
malous  samp%es which %sene P I Q ~ ~  R . . G O Y B $ $ F ~ ~ L #  is?n &he$ I.B.%~ox~ t.0x-y an& 9yses . 

The rkl.cks1 ansmXy irk nanip.lk+ h:du, 7 9  (250 y p m )  should be f ~ $ l o w ~ & J !  
up w i t h  add i t i ona l  sarnpl3.nye 

Peters Creek to Bagle River Area 
Figure 6 ,  Samples 51 ko 92 

Of the 22 samplkes taken i n  $lais zrea o~n.P,y Sample Ns- 5 1  was 
m~derate%y anomalous (170 ppsnt), F ie ld  t e s t s  OIJI six sampJas suggested 
anomalies whicln the labsratgary analyses did ruot c?anf i me sFhe ~noderatePy 
anomalous zinc  sample No, 51, is of sufficient interest La fcj$%ow up 
w i t h  additional sampEiny, 

L i t t l e  Rabbit Creek $0 Raix~bow 
Figure 7, Samples 73  to 76 

None of the four samples obtained En tihis area were aga~m%sua,  
However, older residents of the area sepolt-% seattestred copper occurrences 
near the ridge erest of the mountain h e d i a k e l y  north of Rairbow that 
should be checked, 



. , 3 l$<) ap:~ma :k~,uz ~ ~ ~ ~ > . , J ~ ~ ~ ; ~ ~ ~ .  \:%;:,> $>,(<;>: , > ~ '1,' ' '>:{%, 3. ,),c::t. 'i :i:$q klk6 33a$3; 2 ~ ~ ! , ~ ~  6 B L X ] , ~  norag g$f kh@ 
., 0 f iePd t e s t s  sugy@i;%~;:ci! aiit>:xia.i. 2.633 . $;-I.:; J,'!. ..'CH~.C: placer &~p@ril%elrs report 

f i,nd J.ng a 3. .I.t-,tT,u cq .P:f n.nabsc;.$. .~s:5%~ G I . ~ A C ~ .  kh--ien ?.n s:leekc e.s$.uice boxes , b u t  the 
aaarj.;cs locc%t%sn bras :;o.t kreer,. :f.;r.iami., 

q,%ca ariodelt'a l:t tmt,rwta2.ias c o ~  c,, 2pper ;~ln~aJ! u~ac :  Z . ~ P P C  w e r e  f ougad i n  
eamp9,e Nos, 91 arna Yd', $'30 a ~ ~ c i  jlttkE pplitx ~''YJJPB::~ i.60 p p m  ~ i ~ 1 6 )  The 
.el.el,d tss*t:f ng of Yamp3.q & J J ~  ~S.~~dic:a&ad an anr~n~a 3 g ~v \ rka i  ch the labcura-kory 
anal ys is conf irmcd , PoJ I ow-n~~p s d m p  l incg 5 3 ~  h a t h  skrsarna is suggested, 

One modexate zinc anom.Y.=y (Jz5n ppaxa) wms ~crbtalned in this area.. 
Tt i e ;  not considered of s u f % i c $ e a ~ t  i n t e r e s t  ta fol .Low tap. 

M o p s  I l i e , , t r i c %  A r e a  
~j . ty \~xe 3 , , 1 ,  wampZl.es 71,02 8 ~ 3  14109 

No a n o n ~ $ i s a  wekc i.nd%catai;d 3sv an;rau'p?leg{ talcen $91 t h i s  area, either 
by field sr Eaborato~ry results, 

Bops Six-PiiIe Creek A r e a  
Pfgure %2, Samples 110 t o  6-22 

Laboratory analyses o f  the stream sedime1l1$ B~,RBI~I~.M~.  in this area 
did nost f Bnd any a a e n m ~ c ~ u a  a k t s a ,  asr w e r e  anry i.ndd.ea ted An f i e l d  
testing r e s u l t s .  

Six M i l e  Creek Area 
Figure 13, Samples ,123 Lo 139 

In this area, f i v e  of the eighteen samples ware anam%sus, all of 
which are l imited  to zinc. %?he parts  per :'rail.%.$an range was 170 to 190 
ppm. A few follow-up samples are suggested. Pield test rssults for 
these f ive  samples did not indieate the anomlies revealed by .the 
laboratory analyses- 



Four o f  tha 1 2  samp)l.ccjs n,,L>taL$.n4 i t s  ?..h %, s ?x~~~l,-~a \$/are ansml ous , Sample 
3-62 sho~w'ed a Lead ,axxc~lim P,y (41tl 1.n'?e1.5 , ,--i&hniy,t e ;J i h+J 4 ~ ~ \ ~ d e r a t e  (60 gpm) 
dl sad an0m9.y~ Pb4 a stro~=q (245 ppk~t] J-eac3. E ~ Q K %  ~~ix>Vr~rat@ zinc (b%O ppm) 
anomaly, and 169 a m;aodsrn.R-,e.&y an11alumJoust i;i lit C.1 b 5 ppxn] , %"h& anorna%y at 
1.62 was %Re only one indicatsdl, i z x  f i e l d  $es$ ~ : ~ ~ s l ~ l l b k : r ~ -  The 245 ppm anomaBy 
a& the Slake Crssk Iocatianra sE$t'~~ajld LOB? cix@ck@ri a1i1cl Rgn%,Eglow@d upo as there9 
is a possfbility i k  m y  ba partby os largely dus  to contamination from 
an old mining operation a mils 09r: ~vorce upakre~n~~, Imd  anakm1Hes at 
162 and 163 should be &sL%owacB q q . 9  w~,E#I a9. k-~,~srm'll saxqbl,%ng. 

SampSs 176 had th,e on'Ly anuat@,%y a~!~t,a$nted altsmag t l i a i ~  section of 
the highway, ma thre%s m e k a l e ,  copper (980 g p m )  , zinc (150: ppm) , and 
n icke l  (10 5 ppm) , are sl,%gktly anamlous , bu  (1: ww$ $h the n~aaetal, contenk 
in the sther four samples% kakem in the (511rc~a $seirrr,n.u mxkadJ,y lower, a 
few fo%f w-up saxnples taken abowc? bro, 4.76 a;aji:a: dee~>$u;.abbIbe 

None of eight sam,ples takaa in) & h i s  arm were  Sound to be ansmalsus, 
nor wsre there any aw~a~m%.$es s~~gt.jesked i n  u'hc;". iijia%Rr?. tests, 

Fourteen sampLes w e r e  taken in 4kh.i~ area,, X&boratory analyses d i d  
not detect  anomlsus weka3.s in aqy of khe~~ra, 



c!apC#~ $*Au 1940 AYaski3 rai$road zegion: U, S, ~aoPsgiea% Survey ~ulletin 
907 
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LITTLE SUSITNA RIVER, WILLOW CREEK DISTRICT 
LONE TREE GULCH TO GAUGING STATION 
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HIGHWAY STRIP  AREA 
WOLVERINE CREEK TO THUMB COVE, RESURRECTION BAY 

FIGURES 2 t o  19 
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HIGHWAY STRIP AREA 
WOLVERINE CREEK TO THUMB COVE, RESURRECTION BAY 

FIGURES 2 t o  19 
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* S a q l e s  marked in 5:"-I6 wifh prcf ix "5FE' taken by ias2er. 
Samples marked in f i e l d  w i t h  p?efix "5E" taken by Rose. 
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Table 9 (Continued) 

* Samples marked i n  f i e l d  with p r e f i x  "5F" taken by Jasper.  
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c 
0 

c( ,--4 ,--I 
d .4 F( 4 
6 & t i  & fi E E C 

4 ti E d  d a 4 1-4 W 
C c? m E r-.( O 1-4 B P (  E-,  a r 4  

k -d In 
t-4 a~ (Y m a  h a  ma, C O O  n t a ,  
4 --I r-l r 4  cl d r-4 -f 

O d  a S a a 
d k h $ 3  < e  %:$ 
i 3 =; *PA 3 - C  i .,-I r -4 7 .,-! ,J 
@I P=I P-4 0 4 t h  LP.4 & P (  P-l hf i  kP.4 & P I  



V) 
aJ 
U 
a 

U 
m 
0 

r-i 

1 %  
C) 
k 
0 

% 
0 
L-r 
zl 
cJ 

I: 

c.3 I b; I r l  I b; I b; I K 
n 

a, 6 ai' - O! ,, aJ' n n 
aJ C G a) d a, 

rL< 0 0 % 0 24 
U 1J W U U N  U W  0 
a a n (A r;lv,u r ! J m  (d H OI rn 



0) 
52 
!.,!I 
ti: d 
0 0 

U 
Tie k 
!f) 'r.1 
I N 

!-I * a  
("Z 2 
; ,2:3 
-< V)A rn 

C $ .% n a ,  
' 3 ( 1 , @ J ( 1 ,  
5, JJ G t.! 
c:.r t'j 0 c.0 
k t-4 U 
C, to v1 .L: 

I.! 
i3J ., 
CL :\ 
IJJ 7": 
l'u iu 

1'7 PC1 

.-*--...I-..-... 
. -  .%%*-.--.----.I.- l-..*L- .-.- -,-.---.,. - ;: 5: ........... . . . .  ........... . .......... 

-8 ! 'F ! 

If'! I, I : i '.# I r ' i  , I  ', , , 3,. : 
.. , v*.-I > .+ /. I ,.-i 

,>< dV --,.--.I- ..--..-..--. ---.-- .--.. .....-...... k c ; . .  

(I) 1 c ;  a:, 

..- : -2 i p* 0 *. -8 I.~, :;(,! I'): J ," . d . cr % 
I 9 .  

. ;  -$ 
. > !  

, :.\ < <> , A  <'I I') IT' 
1.. 4 r-4 / I 

, ,. 9 '. v-, , -4 r-l <; :;i L-< I:, 
0 <!I P.! i v :  * .  I I ; , ~  & ,  1.7; 

, . v. ' ,,#.< 
; ; ln V'i I , ,  I, ', _. . . . . . . . . .  t i ' )  1.h ............................................... . .  ,., ..,.........,.... _ ..,,-" , ..,,......... in -,-- LLL,--. * - : I  f;. 

I .-. M . 9 - -- 1 I.' 

: ,* ' '.G i r  2 cat\ <,'I> <,: t!' 
..I:' ... i:) 

, , . , <., \ ir.1 i, , rl 
I l l  

U) c.! . . , $,."! ,.., , : t..q 5 \, 
1-: ,( . . \n "'.  , + t  * .: f i  r- 



k W t . 0  (LI nJ @J h a) 9) k rg 
M 110 ii!) r,- I ,-.I w-I bO 42 +--4 bO SJ 

.!A .i ) U .r-I W .ri 
0 c3 i -1 .- lA d.J c. L4 U m :.4 

I I 

1-4 1-1 I "Pi .,-I .A <Y >> 04 t.4 >> .. -1.. ..).. I r-4 8 .  r-: "i C4 ,"-I 4- 1 [I., - ,, CJ n ** CU 
OJ U: Q,' to (1.1 a, QI O) 4 41 OJ A 
4 J 1 .I .' I 4 J ! .I 4 2  4.J i.! &.I J J  .U .I.> 
*?I a?- I ",.! o r 1  -,.I 4 .d .ri .LJ st-4 -,-I J,.J 
i > .!L! J J  4.1 ? J  .I> d.1 i J . e - l  &J 0 .r-1 

cu ii) li) ,!I 1:; <ti rl UJ 0.1 ,-4 
I L) C: 1 (  C+ d G C: C :2 

1 ;  i : 
1 ,3: j 03 rn CIO n 3  t \fj b0 M 9 n 00 - 
0 . c G  aJ ; r:! I d (1) v! a I d  Q) a t L ! G  Kl a (I! c: I c,, I E.: *A r.7 , ( 1 0  :j 0 - . I  !i 4-I 5 4 .1  o ti 0 n .LJ E u 1 .r( O U C) ar-4 .rl .r4 0 *,-.I Li 

p4 L! , $ 1  : u &.i: ).A c-O k b .  & k t  g< l.4 &4! $ 4  
u\ .,-I lr! -,I 1.n ..-I I , - I  h If) ,4 4 r-4 >I v - 4  -4 

t L I hl I ih! ! 1 I (1L I & I 1 N 1 a 8 !\1 
. ... --'.-h.w,-..--A-" -.-. * .---..--. .."-"*---* -.-----..- ~--".~ --.- --.- 

a? 
a .!!< n A 

rU <a U j  a d  @J C! 
4 !XI 4-1 X p n a ,  s, 3.; i' (G 
%, 4-1 114 n u .&I 4 . J  I .I.' 
<'J ~.?j i s 7  4 aJ . j a,, .r( ?I ,7y "& ,-.i " .,% 

i!~ (I I t i )  a) I .--I 1: 1;: a: c ?.+ .,..: g , , - i  10 ru, 
.LJ 4.3 i l ,.SO n p.: .C1 0 5, I 4 ) "*-.: FI ir: 

rct ~1;  C-C 4; U) t*, on .LJ t!j ~j :4 ~ ) i ;  ii0c8 
YI *. 1 I -I - 4  I )-I I I )  1: a) bn !-A 0 :.a 

i ;. < 1 <a; aJ -d t !I 11) 0: '!I i . r i  C u  \: (1'9 iri Cd $ 4  <C V1 
i ;. ...I I: ,!.J L: a aJ . !.; us 'IJ . 
! * I  $2 e t  -. rl , I  J I *> cU < . - a  w QJ s,; (;) I:.! 

:I i v2 a! .1; 4 4 c: (I) )-I C y W C  m a : : :  u \ \ ; L : 4 J  
. . < 1 *>. ;<, < i - ;  . J ~ ~ O O  ;dbO L I ~ Q  , . ~ * : U J U $ I  

LJ L) O <!  i [i. .LJ U 4 0 .I-, tr 0 4.) u .a ' $  
ij - U "i (3 iU !iJ : i a h iTj t3 n r i ~ !  01 ~ U J J  m 5 
.. a, uj 1: :2 i:. - . OJ G U) PI ti2 C '~ -  C; ii' 

, !;.:.!.J r: al 5- F;., v I ' '.? 

1 i ?J n: o (1) d ('J L:, ,,: . , -  
! t . !  8 - - !  4.1 :4 !.: b.! : 1 
. ( V J  (?.<J I:.'] c,!~ <~': 

: ... 1 ........................... ..< . . - . . .  . . . . . . .  --- - --.,. !--, ....--..-> "---....,*-....-a,.u-. .,." *" . 





Ul 
t -4  

Ci. 
l. r 
:f 

0 4  



argiflite, little 
greenstone, -2% q t z  

wacke, a rg i f  lite 

wacE:e, argillite, 
Little greenstone 

Arkose sandstone, -1% magnetite, little 
slate, graywacke, 
little greenstone, 

A-rkose sands tone, -1% magnetite, littie 
little greenstone, pyrite, 14 gr zircon 
graywacke, slate, 

stone, little granite, 





:\ 
I 

, ' k  

2' 

I . ;  


