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S TRXAM SEDII4ZNT GEOCNMISTRY I N  NORTHEASTERN OREGON 

INTRODUCTION 

The Oregon Department of Geology and Mineral Lqdustries conducted 

a program of stream sediment geochemical sampling i n  northeastern Oregon 

i n  1971. The purpose of t h i s  open-file repor t  i d  t o  make avai lable  the  

ana ly t i ca l  r e s u l t s  on these  samples i n  t h e  hope t h a t  they w i l l  a s s i s t  i n  

the  development of the  S t a t e ' s  mining industry. 

Analyses f o r  copper, nickel,  lead, zinc and mercury f o r  t h e  samples 

a r e  shown on t h e  attached sheets  with ana ly t i ca l  data fo r  separate topo- 

graphic quadrangles on separate sheets .  Check analyses performed by a 

commercial laboratoqy a r e  given i n  p r e n t h e s e s  on t h e  data sheets.  

Sample locat ions  a r e  tabulated i n  t h e  l i s ts  of analyses and a r e  shotln 

a s  c i r c l e d  sample numbers on topographic quadrmgle maps. These base maps 

a r e  a t  a sca le  of 1:21+,000 (?$'series) o r  1;62,500 (151 series) .  

Analyses are arranged a lphabet ica l ly  by quadrangle and the 

locat ions  of  the  33 quadrangles involved a r e  shown on the accompany- 

i n g  index map. 

The samples from northeastern Oregon were collected i n  drainages 

t r i b u t a r y  t o  the  Snake, Powder and Burnt Rivers i n  portions of Baker, 

Malheur, and ftrallowa Counties. The a rea  sampled l i e s  between l a t i t u d e s  

/.J+O and 45O15' and longitudes 116'301 and 118°151 W. l o s t  of the  area  



0 
sampled l i e s  i n  the  Baker 1°x2 quadrangle but the  sample coverage includes 

t h e  eas te rn  edge of the Canyon City and southern portion of t h e  Grangevil-le 

1°x20 quadrangles. 

The bedrock geology of t h e  area sampled cons i s t s  primarily of l a t e  

Ter t ia ry  t o  Recent volcanic and sedimentary u n i t s  overlying a s t ruc tu ra l ly  

complex assemblage of Late Paleozoic and Mesozoic metasedimentary and 

metavolcanic u n i t s  intruded by small bathol i ths  and stocks ranging in 

composition from quar tz  nonzonite t o  gabbro. 

Past mining i n  the area  sampled has produced pr inc ipal ly  gold with 

l e s s e r  values i n  s i lve r ,  copper, lead, zinc and antimony. 

A t~td of 1005 samples were col lec ted  and analyzed f o r  copper, lead, 

zinc, mercury and nickel. 

A s ing le  sample was collected a t  each s i t e .  Samples were collected 

from t h e  bed of both ac t ive  and inact ive streams a t  in t e rva l s  along the  

stream ranging from one t o  f i v e  miles. In most cases each sample repre- 

sen t s  a drainage basin of severa l  square miles. 

The bulk of the  analyses were performed i n  t h e  Departmnt of Geology 

and Mineral Industr ies '  laboratory i n  P o r t l a d  with addi t ional  analyses 

including checks by a commercial laboratory. Copper, lead, zinc and nickel  

analyses by t h e  Department of Geology were done using a p a r t i a l  digestion, 

hot  acid ext rac t ion  and atomic absorption analysis .  Mercury analyses were 

done with a Lemaire model S-l mercury "sniffer' ' ,  To t e s t  the  d i s t r i b u t i o n  



of t h e  sample populations, log-probability p lo ts  were made f o r  copper, 

zinc and nickel.  A l l  of the p lo ts  a r e  markedly non-linear i n  the  lower 

ranges. The in-house atovic absorption analyses reported herein represent 

p a r t i a l  d iges t ion of t h e  contained heavy metals i n  the samples and no 

rigorous s t a t i s t i c a l  treatment of analyt ica l  r e s u l t s  i s  jus t i f ied .  The 

following general statements f o r  each element may assist the  reader in 

in terpre t ing the  data,  

COPPER - The copper content of the  samples ranges from "ni l"  (not 

detected) t o  328 par ts  per million (ppm). The arithmetic mean value is 

approximately 20 ppm and only 5 samples contain ext rac table  copper i n  

excess of 100 ppm. 

LEAD - The samples range from "nil" (not detected) t o  94 ppn lead and - 
only 9 samples exceed 50 ppm. 

ZINC - The range of zinc i s  2 t o  U O O  ppm with a mean value of about - 
45 ppm, A t o t a l  of 20 samples exceed 200 p p ,  using the  p a r t i a l  d iges t ion "- 

technique described above. 

NICKEL - The nickel  values range from t tn i l l t  t o  380 ppn with a mean of 

approximately l 5  ppn. There are  31 samples containing an excess of 100 ppm. 

MERCURY - Values range from Itnot detectedtt (0) t o  .50 parts per b i l l i o n  and 

the  majority of values are reported a s  Itnot detectedtt (0) or  "tracett  (T) ,  

CONCL US IC NS 

The analyt ica l  r e s u l t s  given herein represent a regional  sampling 



program in an a r e a  of complex geology. There has been no systematic attempt 

t o  in te rp re t  the  r e s u l t s  i n  terms of geology and no f:i.eld checking of r esu l t s ,  

Northeast Oregon has had a long history of mining and maw of the  higher 

values f o r  t h e  various elements l i k e l y  represent cult,ural "noise!! r e su l t ing  

from mining, milling, ranching and other industry a c t i v i t i e s .  The f i v e  

elements reported i n  t h i s  study do not necessari ly r e f l e c t  the only explor- 

a t ion  t a rge t s  in northeastern Oregon and fu tu re  stream sediment geochemical 

s tudies  should consider analyses f o r  other elements, especial ly molybdenum, 

s i l v e r  and gold. 

The g rea tes t  concentration of higher zinc and mercury values i n  t h e  

sample population l i e s  i n  the  Ironside Mountain 301 quadrangle i n  t h e  

drainages of West Camp Creek and East Camp Creek, approximately 5 - 1 0  miles 

south of t h e  town of Unity, The geology of t h i s  area  is characterized by 

Mesozoic volcanic and sedimentary units intruded by l a t e  Mesozoic d i o r i t e  

with l a t e r  extrusion of Tert iary rhyol i te  (LOW, 1968). Known minerali7ation 

i n  t h e  Unity area includes minor gold, copper and molybdenum  rooks and 

Stream sediment samples were collected by Mr .  Alan P r e i s s l e r  with 

assistance from Messrs. Don Baggs and Greg Paul. In-house analyses were 

performed by Don Baggs. 

Brooks, Howard C., and Ramp, Len, 1968, Gold and s i l v e r  i n  Oregon: 

Oregon Dept. Geology and Mineral Industr ies B u l l .  61, 337 pp. 

Lowry, W.D,, 1968, Geology of the Ironside Mountain quadrangle, Oregon: 

Oregon Dept. Geology and Mineral Industr ies open-file report,  

79 P. 
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?!!' 
St T S ? ~  Sedirent  ~Geocheclis t r y  (3&t?r, ~'re?on/:.~v.nd. - sheet 1 of 1) 



ITo. 

16. 
17. 
7 -, 
L(5. 

l.? . 
20. 

29 10 39 25 18 : I  
I I 

59 
29 10 39 ni 1 2 23 
33 10 3 9 .  nil 21 I t 3 2 
26 10 39 nil 27 tt 3 5 

30 10 39 5 5 2 I I 51- 
3 1  10 39 n i l  11 I f  26 
6 12 39 nil 1. R I I 3 3 
11 11 39 nil nil II 27 
35 1-0 39 3  17 I 1  57 

27 1.0 39 nil 5 I I 
I 1 I I 

36 
31; 1-0 39 27 

I I 
3 9 

31~ LO 39 !3 I I 28 
3 1- 39 I t  36 It 

I I  I 
3 1 

10 ' 11 39 34 3 5 



* .. 
0 .  Sec 

1.6 42 nil 
10 2 : t  

II 6 11 

10 5 I t  

8 r , i l  I I 

3 n i l  I t  

i: 3 i t  

9 6 1 t  

G 7 I t  

2 1  rq I I 

(not used) 
13 'L3. 

I  t 

11 12 11 

I: 11 II 

1 11 I t  

5 13 tt  

n i l  5 11 

nil 5 I I  

12 a3 I I 

4 - 1 k? I I 

nil 10 i t  

11 24 It 

2 12 I t  

nil 7 1 1  

'Values in psrentke:;~:~ are check anal-yses by coiane~ciil l abore tory  



T/2' quad. 
S t r e m  Seciinent; Geochemistrj ( ~ r a n n a n  G ~ ? c h ,  i31*e./shect 1 of 1) 

7 .  

0 .  Lec Twp 2ze Cu 1Ji ;:b n 
(J?TL) ( P P ~ )  (T>?T.) (;7?l:) 

. 24 11 3 8 3 7 112 I1 

I t  
7 2 

2. 15 11 39 45 39 XI9 
3. 1-5 11 3 9 2s b1 I  I  85 
4.0 15 11 3 9 22 41 I t  53 
5. 14 11 3 9 1 n i l  rt 6 1, 

/ 3 12 3 9 3 4 64 I 1  
0.  5 6 
7. 15 12 3 9 8 16 I t  3 2 
8. 23 12 3 9 2 nil I  I  '? 7 

_J - 
9. 23 12 3 3 3 1 :I  

I t  
2 9 

10. 20 12 39 12 9 40 



S t r e m  Jedirnent &ochenistry (3ridgeAwr.t, 9re. 1 5 ,  'Sad, She t 1 of 2) 

1. 31 12 41 5 5 21 nil ill+ 
31 12 4l 40 I+ 5 I t  

2. 97 
32 12 41 46 3 25 

I I b 8 

28 12 41 3 9 i20 I I 
4 2- 13 

5 28 12 41 34 170 t race  100 



Stream Sedirnent % o c h e . ~ s t r y  (3rii;e-mFt, 21-e, 1 5 '  h r d ,  sh?e t  :? of 2 )  

* Values in parentheses aye check aria>,-ses by cor;imercial l a b o r a t o r y  



(3r07an, ?regon 15 1 :u.c?d, S h e e t  1 of I.) 

2 4 It 
I t  

5 6 
6 13 

It 
4 2 

2 4 5 r;r 
9 16  I  I  I# 8 

n i l  4 t t  56 

2 
t r  

n i l  
3 
1 



15 ' 
Stream Sediment Geochemistry ( Copperfield, Idaho4regon/Quad) Sheet 1 of 1) 

No Sec Twp Rge Cu Ni Pb Zn Hg 
( P P ~ )  ( Ppm) (pm) ( P P ~  (PP~ ) 

1. 34 7 47 40 22 62 o N i l  
2. 34 7 47 33 17 It 65 0 

I t  3. 17 8 48 50 3 2 65 0 
4 19 8 48 5 8 3 9 It 63 0 
5 • 4 8 48 68 W 11 64 O 



Strsarn Sediment C e o c h ~ m i ~ t r y  (Cuprum, idLao,  t ' re  - 15' - Sheet 1) 

Pb No. Sec Q kge Cu 'Ji ,' n H F: 
( PP> (PP) (.PI > ( snb > (363 1 

1. 20 21EJ 31,' nil nil ni.1 86 0 
29 211i 3w 21. 5 I I 2. 98 O 
31 2lM 3'd 28 8 3 

I t  61, o 



3 2  ' 
Atrsam Sedimerlt Geochernist~j (T)o31ey ~tn,/;..xad - Sheet  1 ~ \ f  1) 

;lo. Sec ' h p  R,;e Cu !li ?b -n Eg 
( PP) (I)-) ( ? P I  (p-3) ( l'nb 

1. 2k 1 !. 4L1 8 2 nil 2s 0 
3 . 15 i i. !I0 4 ~ f l  1  t  10 0 

3. 22 11 LO 6 n i l  27 0 i t  

. 22 11 LC) 4 n l 1  I t  17 0 

5 8 1.1 40 12 4 I t  31!. 0 

17 2 I I 

16 4 I I 

(10) 12 (10) nil (30) i t  

(30) 28 (15) 6 (50) 
5 nil I t  

12 6 I t  

17 8 I t  

6 nil I t  

c3 nil. I t  

7 n i l  I t  

9 n i l  I t  



Stream Sedinent ?fiocbcr!?isr,q~ (llurkee 15 1 quadran.7lc: - She:.:t 1 of 2) 

1. 3 1  10 43 40 33 nil 78 0 
2. 29 10 43 31 3L 73 0 It 

3.  29 1 0  43 30 29 71 0 I I  

1~ . 22 10 43 36 L! 5 71. 0 I1 

5. 1 5  10 43 32 43 71 T ! t  

4: Values i n  parentheses a r e  check analyses b-.; coxmerc.ial laborator .-  



Stream Sedirient k o c h e z ~ i s t r j  (Durke.: 151 ?ua.drsn~:le - Sheet 2 of 2) 



(Elkhorn Peak T/2' quad.) 

Strearn Sedimnc Geoci~erdstry (Suxpter 301 Quad - Sheet 1 of 1) 

:lo. Sec 1 3ge Cu ;?i Tb Zn 
(.?d (~9) (PW) ( P P ~  1 

1. 12 9 3 8 60 67 17 13 o 
2. 12 9 38 5 2 73 16 84 
3. 2 9 3s 49 46 1 0  93 
1: . 2 9 38 (50) 57 (65) 65 (lo) 10 (130) I10  
5 36 0" 39 55 63 1 5  7 6 

+'JJa:lues in 2arenti-tes:?s are check ana!!.;rses b:f co:-mercial laboy-n.toy~ 



7%' 
S-cream Sedirnsnt Ceocher?_;.stry (Encina, ~ r e ~ o d ~ u a d r a n : ; l e  - Sheet, 1. of i) 

:Ti Jb Sec 1'1q Fige CU - J- :.fi 

(3:317) ( ;!???I ) ( 1 3 - g ~  ) 

35 10 41 nil 
10 
:3 

35 10 41 23 38 
13 12 11 LJ. 1 5  

12 10 I;i 10 1 5  
11 10 41 25 2 5 

2 
c, 

15 
17 

nil 12 
i t 3  23 
30 5 5 



?h' 
S t r e a n  Sediment Ceochea i s t ry  (F'rench Gulch, ~re./~uzd - S h e e t  I o f  1 )  



Stream Sediment Ckochen?istnj 

Xo. Sec 'B"p 3 ~ e  

(1&i~es, Ore. 7$1 quad - Sheet 1 of 1) 



Styeam Sedhent 'Geociieristry (~alfwzr, Oregon 1 5 '  <.bad - sheet 1 of 1) 

PJo Sec Ti.? ;Ice Cu "Ti Pb 'n HE 
! P P ~  (?~m) ( *  ;~m) (?Y> ( *  ?3) 

1. 8 9 4 5 2 5 17 n u  5 2 0 
. -  

2. 3 9 k 5 22 18 t t  57 0 
3. s a r ~ p l e  not anai:rzsd 
4. 16 7 46 19 13 74 0 It 

5 5 7 1L 6 2 L 20 1 t 0 

16. 3 7 i+ 5 (95) 58 (39) 23 ( 20 )  I t  (i25)100 0 
17. sa:?nle not anai -zed I t 

18. 1?1 7 46 38 31 i t  59 o 
19 6 7 46 50 32 II 6 1 O 
20. 6 7 46 36 27 I I 57 o 

* Values in 2arentheses are chzck aaalyscs by ~~Im-Erciai laborator;. 





36. 6 13 43 14 10 I I  !J O 
37 5 13 43 10 nil I t 97 0 
38 6 13 43 10 5 1 t 51 O 
390 31 13 43 7 6 I I  3 5 O 
40. 31 12 43 11 8 I I 54 0 

- Valaes in parentheses are check snal-yses by coi-aerc5al l a b o r a t o y . ~  



n i l  
I1 

9 2 
ZO j 

I I 

11 
157 
86 

II 88 



S t r e m  Sediment C-eochernistr-r (Ironside, I ) r e . ~ n  151 (lu2d - Shcet 1 of 2 )  

- - Cu ?b 
-2 

o .  Sec 'hq~ 3;;e Xi ~n Hg 
( ppm> ( P F ~ >  ( _ n ~ m >  ( PT-> ( P F ~  

1. 26 12 39 1-7 2 6 nil 13c 0 
2. 30 1-2 &d (::ois si. ng ) 
3. 25 12 3s 15 29 nil 40 0 
4. 4 12 39 17 105 83 0 I I 

5. 27 12 39 20 284 90 0 I I 

il. 25 12 39 23 3 9 I t 88 0 

12. 29 12 40 17 32 11 5 4 0 
13. 6 13 40 15  22 41 o 11 

14. 6 13 40 19 32 I t  46 o 
15 .  33 12 40 (35) 32 (250) 220 (20) (355) 1.47 0 

4:- Vdues  in parentheses are check anQ,rses b;; commercial l a b o r a t o q ~  

T - t race  



S t r e a n  Sediment GeochemLstry (Ironsi.de, <:re. 151 <:cad - Sheet 2 of 2 )  



Ltre,un Seriiment Geochemistry (~amieson ,  Oye. 15' "uad - Sheet 1 of 2 )  

20. sec 1 %  Rge Cu Xi I b  Zn '% 
(PW) (ppm j ( ppn) (inpd (ppbj 

36. 16 17 43 10 12 20 32 o 
37 1.6 17 43 7 7 16 38 0 
38. U. 17 43 21 1E! I- 8 5 5 O 
3 9. 11 17 43 6 7 12 3 5 O 
LO. 3 17 43 12 18 20 4-0 0 



>Jo . sec ' R?e C:u (:\Ti Pb ::n --> :S E 
( ppx) ( pg~r,) (pp.2) ( p ? ~ . )  (ppb) 



7%' 
Str.2arn Sediment ikoche::::istv ( Keatj.n,~,/cj-re ;luad - Sheet I of I) 

Sec ' 3;.e 



6. - 11 1'2 7 8 &5 I t  1.00 
7. - 13. h2 3 3 2 2 I f  74 
8.  23 12 l+2 nil k I I  113, 
9. 23 12 1:2 3 k I I  !i4 
10. 16 1-2 L!2 1 5  20 1 1  /+l 

3-1. 16 12 LL2 -7 Lp ! I  !- 5 
12. 17 12 42 2 5 38 1  47 
13 a 17 12 L+:L ?6 5 1 I!  Lo" 
1 ~ .  6 12 1:2 3 0 3 6 I I 60 
15 9 12 42 1s 24 t l 53 



Set i i ~  3p.e CU Ti ?b Iig 
(pa?.) ( 9?d (??fl.) ( )-q) ( >-$3 ) 



- T C u --. i:o. Sec 3ge i\i 1 Pb -n 
( PW) (:~_nn) ( ppn) 

,, 7 " Jd-ues in parentheses ere cnzck analyses b ; ~  C O ~ Q ~ C ~ $ L  -'Llaboratorr, 



3 16 
2 28 
1 3 5 
2 116 
nil 2 5 

nil 3 5 
1 40 
1 3 5 

ni.2 . - 3 5 
nu.. 38 

nL1 32 
2 50 
nii 3 5 
r I 33 
I t  27 



XO . Sec 5 i p  R':e < ,  CU I.:i ?b ? n 71- 
(ppzj ( ?.,?I?, 1 ( ppr,) ( ?13z1 ) (&) 



7" NW % and SW % 
3 t r l~m L e d b e n t  Geoc'iler2istry (31ds Ferry/ %u&d j i?he7t, 1. of  ! ) 

:lo. Sec % 3.ee 

6. 4 13 45 
7. 16 13 4 5 
8.  20 13 4 5 
9 29 13 45 
LO. 32 13 4 5 



7?h' 
i of 1:: >trew. Ledi:r;ent ~ . h t o c h e n i s t q ~  (;:.':m:xn, Ore. /quad - S:?ect - 



71h' 
Stream Sediment Geochmistry ( ~ a ~ e t t e ,  1daho4regon/~uad - Sheet 1 of 1) 

No Sec Tw-p Rge Cu Ni Pb Zn 
( P F d  (PW) ( P P ~  1 (PP) 

1. 20 17 47 1 5 
2. 16 17 47 nil 4 
3.  20 17 47 3 9 
4 • 5 17 47 3 8 



(Rastus Mtn. W2' quad. ) 

Stil.eam Sediment, Ck?ocher,;is-ty; (1rons5.de IXn. 301 Sheet 1 of 1) 

Sec T:rp H:;e C1.l . ?k) Zrl 
) (?pn) ( ''prn) (;ypn j 



m No. Sec 'hrp IZee Cu :~i ~n Kg 
( ?9m 1 ( P P ~  (?,d (FP) ( P P ~  



Stream Sediment Geochenistry (Spar ta  15' quai:-&ryle - Sheet 1 of 3 )  

No. Sec Twp Rge Cu Ei ?b 52 Hg 
( P P ~  ( P F ~  ) (?PI (PP) (P*) 

11. 3 8 43 23 1 2  26 82 0 
12. 3 8 43 sample not analyzed 
13. 35 7 43 12 6 2Lc 64 0 
14. 34 7 43 40 38 3 6 7 9 o 
1.5. 23 7 43 16 - 6 26 91 O 

2 33 8 43 9 nil 12 5 2 T 
22. 34 8 '43 4 1 J-4 42 0 
23. 34 8 43 12 nil 32 33 0 
24. 6 9  44 26 11 18 41 0 
25. 6 9 44 24 10 20 39 o 

* Values i n  ,parentheses a r e  chzck analyses  by cormercial laboratory 

T - t r a c e  



Streain Sedi~_ment C e o c h e ~ Z s t r y  (Sparta 1 5 1  quadran~ile - Sheet 2 of  3 )  

* Values i n  parentheses are check analyses  by con-~aercla-1 1stbora.torj 

T - t r a c e  



Stream Sediment Geocherrjstry (Sparta 151 quadrzn,yle - Sheet 3 of 3 )  

No. Sec 5t.r- -Zae L2 cu ?Ji ?b L'n 3g 
(@pm> (.p..> ( ~ p m  > (porn> ( Y P ~ )  

T - t race  







? ? ? I  

Strean Sediment i<eocherLstry ( !.;eisel- - ~ o u t h , / ~ u a d ,  ;;heat 1. of 1) 

1 9 17 16 47 n i l  26 
20 16 47 5 2 t I 35 

- - ~ L s s i n g  - 
21 16 47 n i l  2 1 1  3 5 
29 15 47 9 10 I t  4E3 



No. Sec  it^?, Zge Cu I d i  
( ppn) (ppm) 

Sheet 1 of 1) 
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