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Geology generalized from Peterson and others (1981) Samples 

collected by J.A. Peterson, Robin Bradley, and K.A. Johnson 1980. 
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CORRELATION OF MAP UNITS FOR 
ISHI, MILL CREEK, AND POLK SPRINGS 

QL,1 

QTai 

Pleistocene 
and (orl 
Pl iocene 

Pl iocene 

}ouATERNARY 

QUATERNARY 
AND(OR) 

TERTIARY 

}TERTIARY 

} CRETACEOUS 

} MESOZOIC 
AND{OR) 

PALEOZOIC 

DESCRIPTlON OF MAI' UNll'S !OR ISHI, Mil,L CREEK, ,\ND POLK SPRU!GS 

B~SALT OF DEER CREEK (PL~ISTOCENP.) 

ANDESITE INTRUSIVll (PLRlS1"0CRNF. ANTl (OR) PLIOCENE) 

BAS~lTIC A.~D Al\'DESITIC l'LOWS (PJ,usrocr.NE AND (OR) PLIOCENE) 

TUSCAN FORMATION (PUOCENE)--Tuff breech with minor int6rcahted 
fl01'$ 

CllICO FORMATION (CRETACF.OUS)--Sandston" 

11>,£Af\OKJ'\UC ROCKS, UNDIFFERE'ITIATED (M.ESOZOll AND (OR) FA.LEOZOIC)-­
Gceenatone and schist 

COTIACT--lJaslled "here inferced 

FIIIJLT--Daahed where inferred ; dotted ~here con~calcd 

Aflff.RED AREAS--Daahed where tnfHred 

Sl,Ml'LF. LOCALIT\"--1.etters folloi,J.ng number SO indicate Further 
Plann ing 'u"eas, l, JlshiJ M, Mill Creek; P, Pol k Sprfogs. Stream­
sedt11en~ aamplM ~!Hlngsi lahed hy S at end of number 

BOUNDARY OP PUR'l°ITT:R PT,ANl\TNG AREA 

s~uorns RELATED TO ',/ILD£RNESS 

TI,e W110erness ',ct (Puhhc La•-, 88-5 77, September 3, 1%4) and related 
Acts, require the U.S. Geolo~lcal Survey and the 11.s. Burea" o f Mines t o 
survey ,H~aln 3r~as on Io dera \ lands to determine t heir mineral resoune 
potenthl. ResuUs must he ma de avall. cihl e to the public and be submitted to 
tl,e Pres1dent anrl the Co,igrees. This report present s t he results of a 
geochemic~l s urvey of the Tshi (R5098), Mlll (r ook(052A4), Polk SprLngs(05097) , 
and Butt 11ountarn(OSWO) Fu rlher Pl~ n ,il"i A10as, 1n the Wssell ~ational 
Forest, Tehama and Plu:nas Conntles, C~ l c f ors,in. These a reas ~ere classified 
as furt her planning areas <luring t h e ".econd %~dl~ss Ar~~ Resiew and 
Enluat ion (RAR2 Il} bv the 11 . s . Forest Service, January JgJ~. 

TNTRODUCTTO~ 

The fohi, Mill Creelc, Polk Springs, a na 'l,>tc Mouo,ta t n further Pla nmn~ 
Meas occu-py p,:, rt of the reg i on bPr~ee" r.ll1M and Mo,mt Lassen (t1g. !). \11 
ot t hese arnas are chanctenze j b• thic< sequ e nces or Te ct1.ary a,id Quaternary 
pyroclasUc crnd h<va f b~s, pcedomlua"(. l } M (.l, e Pli,h,M. Tuscan Forma tion, 
o,crly tng Paleozotc ancl (or) Me sozoic mctavo l canic a nd ctcta~cd1mentnrv rocks 
a ,,d t h e Creuceous Chi~o Pnrmatioo. a foss1liforous san<lstone. The Tuscan 
lornation conta ins severd small altere <C areas Cha t •MY represent areas o f 
hydro t henca l alteration. The J[SJUC cock lyp ~s and all~red nrc,1s are s hown on 
the map. t'or ,oore deta iled geo logv, refer to Peterson a<1d others (1982). 

ANALYTICAL DATA 

Rock and strea"1-sed1ment s a mp les •ere col \ected for seotiquantitat1ve 
em1ss1on spectrogrnphLc analys t s. MOlt lonal1y, seleeted stream-sed1!llcnt 
samples, spec1hcally those from Hill Creek and Nortl, F,, r k Anrefo pe Creek ~n d 
s~mpies from drarnages "'lthi n tlte Butt Mounta1.n area, 1<ere a"alvzcd h)" atomic 
absorpt i on for gold. 

Rock saaples chosec "ere of unwe~thered r~ck 1'here,•er vos a tble and ,rnro 
rando:nly distributed througtout the s t udv area e;ceep l f or samp1 ~s collected 
svent1cal ly at t,10 alterQd arnas. Stream-sedrncnt sam~les , ere c<l Lleeted at 
rand om in t he southern part of th Ish1 area and along Mill Credo , Notch Po ~k 
Antelop e rro,, \ , an,1 nou,,,l Butt Mountain. In flow1n,,; streams, 'me :caterl,1 
close tv th~ h~n \ .as collected, whi!Q in Jrv o,ashcs ~a tcr rnl ""' gothererl 
from t he ce'1Cer d the str~arn to t he edge of tlie bank. In both cases, a bou " 
5fJO g o[ sand- to p~Cble-sCz~d sediment was collecteO. 

&> i,~lo pre paratfon and ana l ytica l procedure 

Roe ;, sa rndes "ere crushed to 0, 25 i n.(f =), spli t , aaJ pn lver l,ec pr,nr 
to a,,alys1s . snea,,-sedhM t s >,mples 1<crc dried, sieved to rntnus-80 ~csh, 
sp l it, dn<l pu lv,•rl zed . San,plQS we re a ,ialyze d by standard semiquantitative 
em! sa ton s pectrogra phy for 31 elements ( tsHe 1) , and a~lec tnd nrenm-scdiment 
samples were an~lyzed by ato"'ic dhsorpt10n for gold. Analytical 01etho~s are 
ziveIL by Grimes an<l Harrnnsino (\958) for spectrograph1c a nc1lys 1s "nd 1facd and 
o lhers (1969) [o r atoo lc a bsorption . Ana lyses ~ere per forme,T by t l1e n.>. 
Geo l ogical Survey bl Venver, Colo. Ana lysts were B. Adrian, 1) . J. Grrnes, and 
f. I. T~kscs. 

Except for Hon , magnesium, calcium, and t l t~stuin, 1<h1ch ~ce rel'or te n s~ 
per,ent ,agos, c11 1 vc11Hes are repoTte<l as parts per million (ppm ). Tab le 2 
lis ts t h e ana l yses for 7Z roek sample s and tahle 3 lists 35 stream-sed1men: 
analv~es. LO bu t h tables, those ele1'!~'1 (s oUdl ,11,1 not h ave ~"Y valuns above 
t h e Oet e ctiort llmfta of tab l e I 1<ere o,,itted. Seeiiquant1tat1vc spcc trograp h1c 
ana l yses ace repor ted ~s the midpoi n ts of a six-step geometric int e rva l whose 
ooundaries are 0. 12 , 0 .18, '1.2~, 0.38, 0.56, 0. 83. 1.2, etc. and whose 
midpoluts are O.D, 0.2, 0.3, 0.5, 0.7, 1.0, cu. The rcpnrted pccclsion of 
these values is approx1matelv plu s or rnim,s one ! nter, a1 at 68-percent, or (·wo 
intervals a t 98-percent confidence (D , J. Gr trnea, or" l commun., \980 ). Atomic 
shsorp t lon ts a qM"tftat-!ue method whose ~a h 1es ar~ r~p~rte<i as poln • 
values. Anal,tical values may be qualifle l. -he qual1fying cedes are 
!dcnt1f1erl 1n ta~les 2 anO 1. 

The analytccal values 1<ere stored l n th€ U.S. Geological Survev l\AS3 
system (i«>ck Analysis Storage System) (Van Tru.i,p an d H[esch, 1976). At t'1e 
time t he s tat istics >!ere examned for the <lata, t hey 1<ere not yet entered lnto 
th€ RASS [ 1 le so thev >!ere keypuud ,e<l ol t he Cerm!nal a,iJ n ~.idor.,ecl 1,ito ~ 

STATPAC (STAT\a t ,c~l PACk~ge) file us1,>g program d0092 (Card Entrf)• Ihc 
11st1,igs in tables 2 and 3 1<ero g~n~ ratcd usfog STATPAC program l'ubhcation 
Listi"g (d lJll1~) 

Dat~ evaluHioll 

llistogtSI:J9 and CUTuhti,•e he.q<ien c y ta~los for each clecocnt we re 
gene,ated sis1ng STA TPAC progrc1m Geochcmcal Summary (a470). Severa: me t hods 
may be used to delermLn~ tl,reshuld values for ~'IOLILall~s. r.ohe" (1959, 1%1) 
developed a techm.que for treating tru nca t ed data. l,epeltler ( 1969 ) ~nd 
Sinclair (1974) present e d techn(gu es for esaet1ning frequenc v d :(strib,itions. 
When few va l ues are equal to or ~-r~a ter than th~ detectfon 11mf ts, they may he 
considered anomalous. \1sual insuection of the histograCTB may irrdtcate 
anomalous values. ~lost of the statistical lechmques do not work 1<ell with 
small data sets such as t he two presented here , so anomalous val ues "ere 
determt n~l hy visual 1nspeet1oo of the. histo~ra""· 

l'os t eienents show a log-normal dls t ribut1.on ( AJirens, 1957). nepart,ires 
from Chis dl~lrlbuelu,i ,n~y t n,l!c~t e ml ne1al1zation or "u!tiple populat10,1 
(1.epeltter, 1%g). Anomalous valuns «mld also indieatQ samole conta.,ination, 
w(<lespresd lo1<-gra<le ,.[ nec ~ll zatlo,i, or analytic al err~r (aee Miesch, !%3. 
f or discussion of erro rs). 

Severa.l rock samples have chromium concentration" greater t h~n 700 ppm 
(00311P, 80113 P , 80Ptt? , 8CU1P, RIIJ21P, 80I25) which ls unusuallY h1~h for the 
maflc rocks a na1yaen (1ure.k 1~n and •,iedepohl, 1%1). Se~ ~ra1 n ' chese same 
samples have <oported copper greater chan 100 ppm a11d nlcke\ g r ea t er t h a,i 
150 ppm. A h igh c op per v~ l ue of 500 ppm for sample S0B3P w,1s reporte,1. Most 
of the stream scd1n1ents in the soutl",ern part of t h ~ foh1 are~ contain greater 
that 300 ppm Cr and 100 PP"' Ni, again h>gher thu v ale>es frcm simUar rocks 
c l sQ"here in tbe s tudy are3 . Becaus e the h igh rock values arn scattered 
throughou.t se,•eral uni t s a n d sho" no spatial r e lat i on to each other or to the 
aU~red areas, the:; probably reflect normal geochemical v~ciHlon >!ith1n the 
rocks. Altl\oug!, t h ~ h i gh values of ele men t s from straam sediments occur 
p ri~arily in the southern IshL area, l hey too probably r eflect no rmal 
variations because there was no other evidence of hi~h values in the rods or 
ev !de'LlCe of rnineral.\zatlon, even 1n tho altorod areas . 

CO~CLUSIONS 

MISCELLANEOUS FIELD STUDIES 
MAP MF-1340-B 

Table 2. --Roek geo~oe~ical anSl}Ses 
[Fe , l'g, Ca, anrl 'N io perceot. ot~ere in parts per million. l , ,l~t~c t e<l hut belo•• hmit 

detected at J tm1t of amlyncal determlnattonl 
of analytical <letet,nt natlon: N, not 

Sample 

80BlP 
80112P 
8CB3P 
80B4!' 
80115P 

80116P 
solln 
80B8P 
80B9P 
80810P 

80BllP 
80Bl2P 
801113P 
80B\4P 
80Hl5P 

80Bl6P 
80Bl 7P 
80Hi8P 
80B18 
80B2B 

80BJB 
80ltlP 
80!-l1P 
80l'4P 
80M5P 

80M6P 
80M7?A 
80M9P 
81lM1 OP 
80Ml2P 

80M13P 
80Hl4P 
80PJP 
80P2P 
80P3P 

80NP 
80P6P 
80P7P 
80P8P 
80F9P 

80PIGP 
80PIJP 
80P l 2P 
80Pl3P 
60P l4 P 

8DP15P 
8QP16P 
B0Pl7P 
8DP18P 
SOP 1B 

80llP 
80I4P 
80I9P 
80 11 1P 
80114P 

80Il6P 
SOI18P 
80 Il9P 
80I 20P 
80I22P 

80T23P 
80I25 P 
80[26P 
81l129P 
80ll,1 

80I5A 
80I2B 
8017B 
00110B 
BOIi 2B 

HIII I \B 
80Il 7B 

Sample 

8()BlP 
80B 2P 
80B3P 
80B4P 
80B,f 

80B6P 
8U B7P 
80B8P 
80E9P 
80BIOP 

80Bl JP 
80Bl 2P 
80BIJP 
80Bl4P 
80BISP 

80BI OP 
80Bl 7P 
80Bl 8P 
HllHIB 
80B2] 

80H1ll 
80~1 P 
80)!JP 
80114P 
80MW 

81)1J6P 
80l17PA 
ROM9P 
80MI OP 
8~12~ 

80Ml3P 
81J114P 
80PI P 
80!.':IP 
80P3P 

80NP 
8/lP6P 
80P7P 
80?8P 
80P9P 

~OP!Oc' 
80P!lP 
80Pl2P 
8QP13P 
80Pl4 P 

8UP15P 
80Pl5!' 
30Pl7P 
80Pl8P 
80P\B 

8011P 
80HP 
HIJTYP 
801llP 
80Il4P 

80ll6P 
80118P 
80I19P 
80120!' 
80122P 

80I23P 
8UI25P 
son6r 
80I29P 
8011 A 

8015A 
8012H 
80I7B 
80J10R 
80Il2B 

80I15B 
30I17B 

;,o 
; ,C 
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7 .o 

;,o 
;,o 
; ,0 
;,o 

'-" 
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1.0 
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,.c 
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LO 
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'-" ,.o ,., 
'.i.O 

,.o 
;,o 

'-' '-' ;.o 

'-0 
; -" 
5.() 

'-' ,.o 

'-" '-' '-' ,., 
5 .~ 

5.0 
,.o 
s.o ,.o 
'-" 
; .o 
,.o 

'-" ; -0 
5 . 0 

'-" ,.o 

;o, 
500 . 
300 . 

SQ. 
100. 

70. 

"­;c,. 
,o. 
'"-

7,)11. 
JOO. 
100. 

'°· 100 . 

'"· '"· w. 
1 ()(). 

; 0. 

JOO. 
100. 

1500. 
300. 
200 . 

500. 
500. 
JOO . 
150. 
200. 

500. 
200. 
JOO. 

JO . N 
\0. 

'"-500. 
100. 
zoo. 
150. 

) f)(). 

700. 
200. 
100. 
100. 

300. 
·500. 
200. 

'°· 301). 

500. 

'°· 1()(). 

700. 
500. 

100. 
w. 
rn. 
,o, 

200. 
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150. 
100 . 
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'iO!l. 
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200 . 
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LS 
LS ,.s 
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; .o 
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L> 
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LS 
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2.0 

,,o 
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'-' S,O 

'-' '-' 1. 3 
5 ,I) 

;,o 

, ,o 
LO 

'·" '-0 
LS 

;,o 
,,o 

'-' ,., 
;,o 

) . 0 

'-" '·" 3 .fJ 

'-" 
2.0 
;,c 

rn. 
"­

'\00 . 
SO, 

''-
20. 

'"­'°­
"· ;o . 

W, 

"­
"· l(ll). 

'°· 
'"­'"-

100. 
so. 
SO, 

70. 

'"­'"­'"­so. 

S0-
100. 

"­W, 

'°-
150. 

'°­"­SO, 

" -
'"-100. 
so. 
rn. 

" · 
"­"· '"­
'°· rn, 

rn, 

'"· Sil. 

'"­'"· 
"-
15. 
50. 
;c, 
,o, 

;c. 
5 0. 

"­,c, 
SC. 

" ­?n. 
70. 
50. 
50. 

so. 

'"-

3.00 
5.00 
J.00 
3.00 
5.00 

3.00 
5.00 
5.00 
3.00 
5.00 

3.00 
3.00 
3 . 00 
3.00 
3.00 

3.00 
2.00 
2.00 
3.00 
3 .00 

3.01) 
2 .00 
3.00 
5 .00 
0, I 5 

J.00 
5. 00 
2.00 
2.00 
2.00 

3.0 0 
3,00 
3 .oo 
l. 50 
2.00 

1.58 
3.00 
o.rn 
2.00 
J .oo 

).00 
3.00 
2 .oo 
3 .oo 
].00 

5.00 
1.1)1) 

1.00 
o. 1 5 
3.00 

3.00 
].00 
I . 50 
3 .00 
3.00 

2 .oo 
1.50 
2 .00 
2 .00 
1.50 

2 .oo 
2.on 
2.00 
\ .50 
2.00 

2.00 
J.00 
z.oo 
2.00 
2.00 

2.0C 
1.00 

0.1 5 
0 .50 
0 .70 
0 .50 
o. 70 

0.50 
0.50 
o.so 
o. 50 
o. 70 

0.30 
O. 'JO 
0 .20 
0.20 
o. )0 

o.so 
0. 30 
0.20 
0.3U 
0.20 

0. 50 
0 . 30 
o. 50 
0.20 
0. 70 

0.20 
0.10 
0 .JO 
0 .30 
0.50 

0 .so 
0.30 
o.rn 
0.50 
0.50 

o.so 
a. so 
0.20 
O.JO 
0.50 

I). ; 0 
0.50 
o. lf\ 

o.so 
0.50 

/l .50 
0 .50 
0.30 
0.15 
a.so 

o. 30 
o.so 
0.30 
O. JO 
o. 311 

0 .30 
0.2 0 
0.50 
o.rn 
0 .50 

0 .30 
0.30 
o.1u 
n.,o 
o. 5o 

0.50 
o. 1 11 
0.50 
o. on 
0.30 

0.50 
0 .51 

IOOO. 
1000. 

700 . 
1000. 
1000. 

1000. 
1000. 
1000. 

7UO. 
1000. 

1000. 
1000. 

700. 
700. 

1000. 

700. 
soo. 

1000. 
1000. 
700. 

700. 
1000. 
1000. 
1000. 

JOO. 

700. 
1000. 
500. 
500. 
500. 

1000 . 
100 0. 
1000. 

70 C. 
70 0 . 

1000. 
1000. 
I 500. 
1000. 
700. 

1000. 
100 0 . 

711l> . 
1000. 
1000. 

1000 . 
1000. 
70Q. 
500. 
700. 

!000. 
1000 . 

700. 
1000. 
1001). 

1000. 
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1000. 
1000. 
700. 

1000. 
700. 
700. 
700. 

1000. 

1000 . 
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woo. 
!JOO. 

70 0 . 
700. 

--- ·----- ~---- --

20.L 
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20.L 
lU . N 
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20 . L 
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