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CHEMICAL ANALYSES OF 305 BASALT SAMPLES 

FROM THE COLUMBIA RIVER PLATEAU, WAS HINGTON , 

OREGON, AND IDAHO 

By. Maurice R. Brock 

and 

Maurice J. Grolier 

Thi s report p res ents major-element chemical analyses of basalt 

samp les f rom t h e Columbia River Plateau which we r e co l lected and 

analysed during 1 9 70-1971. Analy ses were made in a mobile analyt ical 

labora t ory and in t h e r o c k analy s i s laboratory of the U . S . Geological 

Survey , Center of Astrogeology~Flagstaff, Arizona. 

The Columbi a Ri ver Plateau in the states of Washington , Oregon 

and Idaho is underlain f or many t housand s o £ s quare niles by flows o£ 

flood basalt, collectively known a s the Columbia River Basalt (Waters, 

1961) . The lateral co ntinuity of same individual fl ows haa previously 

been s hown to extend f or tens of kilometers. In the p a st, field 

identi fication and corr e lation of these basalt fl ows was i n l a rge 

art accomplished b y c onventional stratigraphic t e chniques, making 

use of character i s tics clearly obs e rvable in the f ield such as c olor, 

tex t ure, joint i ng pattern, erosional form, and position relati~e to 

key sed imen tar y interbeds that served as stratigr a p h i c markers 
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(Mackin , 1961; Bingham and Grolier, 1966 ; Gro l ier and Bingham, 1971). 

That approach utilizes a minimum of petrographic and chemical analysis. 

Many of the flows studied are so similar in megascopic ap~ear-

ance that they defy positive identification at the outcrop . An a pproach 

involving the use of field criteria plus petrogra hie and chemica l 

analyses was first used in these flows by A . C. Waters (1961). Later H.U. 

Schrnincke (1967) used chemical and petrographic data to distinguish 

four basalt layers occuring in the uppe r part of the Columbia River 

Basalt , and to trace them ov er several hundred square miles of the 

western part of the lava field . The same methods were used by the 

authors in their attempt to identify and correlate flows and sequences 

of flows throughout most of the Plateau , and the tabu lated analyses 

i ncluded i n this paper are a p roduct of that study. 

This study of the Colu~ia River Basalt was u1dertaken in 

support of the u.s . Geological Survey 's astrogeology p rogram in an 

attempt to further the knowledge of the internal character of a thick 

sequence of flows that constitute a basalt filled basin equal in 

dimension to a lunar mare. Duri ng a preliminary two-week field trip 

undertaken in April 1970 , the writers collecte d 56 basalt samples in 

the states of Washington and Oregon. Ma ny of the samples were col

lec ted at the type localit of well known basalt flows. These samples 

were returned to the Center of Astrogeology, Flagstaff, Ari zona, 

where they were analysed in a mobile truck-mounted chemical labora

tory , and later re-analyzed usinq the Cent er 's rock laboratory 

facilities . 

2 



In June 1970, the writers spent one month in the atates of 

washington, Oregon -and Idaho collecting another 199 basalt sample~ 

from exposed sections and also from isolated exposures selected at 

intervals of a few tens of miles throughout most of the Columbia 

Plateau. At night or at intervals of two OD three days, the basalt 

samples were brought back to the mobile chemical laboratory at 

conveniently located stations. The samples were analyzed immedi-

atel.y for major elements at a rate of 10-12 samples per day. 

The analytical procedures used in the mobile chemical laboratory are 

described by R.L. Swenson elsewhere (Brock, in preparation). 

At the end of the field study, rock samples including the 

remainder of the pulverized portion used for earlier analyses were 

brought back to the rock laboratory in Flagstaff, Arizona," and each 

sample was again analyzed to confirm the results obtained in the mobile 
• 

unit. The reliability of the chemical data obtained in the mobile 

unit has been further substantiated by analyses of selected samples 

in other U.S. Geological Survey «hemical laboratories. Where an 

error in the composition of an element was indicated by the later 

analyses in the Flagstaff laboratory, the field-determined value was 

replaced by that obtained in the established laboratory. These sub-

stituted values are followed by an asterisk in Table 1-A. To supple-

rnent our coverage of the Columbia River Basalt in Idaho a suite of 

samples provided by John Bond, of the Idaho Bureau of Mines, was 

analyzed in Flagstaff in the spring of 1971. Many localities 

visited by the writers in 1970 were revisited in September 19Jl by 

D.A. Swanson and T.L. Wright to further t:he-.study of the flow 
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stratigraphy. Additional localities were visited and the samples 

collected : at that time were analyzed in the Flagstaff laboratory and 

the results are included in this report. 

sample location data and analyses are presented in Tables 1-4. 

Each table is divided into two parts: part A contains the chemical 

analyses, and part B shows the location and description of the 

samples. 

The chemical analyses that follow were used in a study in the 

chemical variation of the basalts flows relative to their stratigra

phic position (Wright and others, 1973) , and the analyses form the 

basis for the tentative classification given in that paper . 

Explanation of column headings in Tables 1-B, 2-B, 3-B and 4-B is as 

follows: 

Column 1: Field number 

2: State. Abbreviated, I (Idaho), O(Ore~on), or W(Washington) 

3: County 

4: Quandrangle. u.s. Geological Survey 7 1/2-rninute series 

unless otherwise stated, · 

5: Location in terms of Section (divided into quarters or 

sixteenths), Township, and Range. This column also contains 

additional descriptive information to enable future collec

tion at the same locality. 

6: Stratigraphic uDit. Keyed to the informal stratigraphy 

defined in Table 1 of ~ Wright and others (1973). 
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7: Flow no. Numbers are given only for complete sections. 

Numbers increase upsection. 

Column 8: Chemical type. These are abQreviated according to nomen

clature given in Table 2 of Wright and others (1973) as 

follows: 

PG Picture Gorge, cols. 1-3 

LS Little Salmon, col. 4 

RC Rock Creek, col. 5 

Y Yakima, cols. 6-8 

L Lola, col. 9 

R Roza, col. 10. Ohly flows that are inferred to be 

correlated with the Roza member as defined by J.H. 

Mackin, (1961), are desj.gn.at.ed R. 

FS = Frenchman Springs 

u Umatilla 

p PoiT\Gna 

EM Elephant Mountain 

IH = Flows at Ice Harbor Dam 

? • chemical composition unlike or transitional among 

~e groups defined in figure 2 of Wright ana others, 

(1973). 

These location and chemical data are being released in the hope 

that they may be useful to other geologlsts interested in the stra~ 

tigraphy and geochemistry of flood basalt in the Columbia Plateau 

and elsewhere, to hydrologists, soil scientists, ecologists, geogra-· 

phers, and those doing research in other envLronmental sciences. 
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MN Cl 0.2 10 0 . 230 .240 0 . 22 0 0 . 220 0 . 2 30 0 .230 o. 270 0.250 o. 250 
C02 0 . 0 50 0 .230 0 .1 70 0 . 05 o . 0 50 0 . 050 0 . 0 5 0 0.050 0.050 0.050 

Total 100 . 6 99 . 8 100 . 2 99 . 9 100 . 0 99 . ~ 99 - ~ 100 . 2 100 . 5 100 . 0 

70- H-71 7 0-B- 72 7 0-B-76 70-B-7 7 70 - B- 7 ~ 7 -B- 79 7 -B- tl 7G- - 84 11.)-d- 8 5 1 ... r - u vO 

S I 2 48.000 49.300 48 . 700 49.500 5 3.7 00 5 0 .500 49.600 5o. 5 00 50. 7 00 so. 800 
AL2U3 13.900 14.100 14 . 1 00 13.4 00 13. 8 00 13.100 13.000 13.400 13.300 13.100 
FE2 0 3 2.100 2.800 2 . 800 2 . 80 0 2 . 100 3.20 0 s.ooo 3.000 3.200 2.500 
H :O 11. 4 30 1 0 - 080 11.250 11.52:) 9 .720 12.060 9 . 540 11. 4 30 10 . 800 11.700 
M 0 5 . 200 4. 700 5.200 4.300 • 400 4 . 200 4.200 4.100 4.300 4.400 
CA O 9.200 9 . 700 9.100 fl.200 7 . 90 0 A.10 0 8.200 8. 100 8. 2 00 8.200 
NA2U 2. 600 2 . 600 2.600 2 . 900 .600 2 . 400 2 .4 00 2 . 800 2.600 2.600 
K2 U 1.300 1.300 1.200 1.500 1.9 00 1.3 0 0 l.OOO 1. 300 1.300 1.300 
H20 0 . 710 1. 240 1 .o 30 1. 3 30 1. 34 ! * l. 3 70 2 .820 1. 460 1.660 1. 2 50 
TI 02 3.3 00 • 200 J.200 3 . 2 00 1. 91 0 * 3.500 3 . L 00 3.020 2 . 8 40 2.880 
P2 0 5 0 . 750 0 .750 0.730 0.670 • 3 70 o. 540 0 . 630 o. 6 20 0 . 580 · 0.580 
"'N O 0.2 50 0.270 0 .2 50 . 250 .21 0 0.230 0 . 230 0.240 0.220 o. 230 
C02 0 . 590 0 .05 0 0.050 0 . 05 0 0 .050 0.07 0 0 .050 0.050 0.050 o. 050 
Tota l 100 . 0 100 . 0 100 . 2 99 . 6 100 .0 100 . 6 99 . 7 100 . 0 99 . 7 99 . 5 
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Table 1-A continued 

70-8 - 8 7 7 0-B - 88 70 - 8 - 89 70-B-90 70-B-91 70-8-92 70-B-93 7 0-B-94 70-B-95 7 O-B-9t:> 

5 10 2 so. 7 00 5 1. 000 S t. 900 51.400 54 .000 54 .000 '50 . 500 50 .7 00 50.800 50.400 
H 2U3 lJ. 400 13.500 13.400 13.20 13.700 13.500 13.200 13.400 14.600 13 . 200 
F 2tB . 4. 200 2 . 600 3. 800 3. 500 3 .200 2 .400 2 . 000 3 . 800 2.400 1.700 
Ft: 9.900 11.430 10 . 260 10.800 9.180 1 o . 1 70 11. cno 1 o. 2 60 8.100 l3 . 140 
MGO 4.400 4.40 0 1.900 4.10 0 2 -500 2. 600 4.200 3.800 6.600 4.100 
CA D 8.00(} 8.200 1. 7 00 7. 900 5.900 5 . 900 8.400 8.100 10.900 8.200 
NA 20 2.700 2 . 600 2 .900 2.700 3 .300 3-100 2.400 2 .600 2.400 2.400 
K2 0 1. 2 00 1.300 1.400 l. 300 2 . 600 2.400 1.300 1.600 0.900 1. 500 
H2 0 1. 660 1. 12 0 1. 43 0 1. 620 1.390 1. 530 1. 160 2. 150 1.690 o. 950 
T I 0 2 2.880 2.890 2 . 900 3.000 2 . 5 20 2 .490 3.490 2.810 l. 620 3.340 
P2 0 5 0. 5 6 0 o. 580 0 .680 0 .64 0 1 . 070 1 . 060 0-570 0 . 5 40 0.240 o. 540 
"' NO 0.230 o. 23 0 0 . 230 o. 230 o. 220 o. 22 0 o. 220 o. 2 30 0.190 o. 220 

02 0 . oso o.oso 0 .060 0.050 0.050 0 .0 50 0.050 0.060 o •. ObO o. 050 

Tota l 99 . 8 99 . 9 100 . 6 100 . 4 99 . 6 99 . 4 99 . 4 100 . 1 100 . 5 99 . 7 

70-8-97 70- B-98 70-B-99 70-B-100 70-B-10 1 70-B-1 02 70- B-103 70-B-104 70-8- 105 70-B-106 

si o2 51.300 50.2(){) 52.900 5 3.6 0 0 53.300 53.500 54. 5 00 52 . 000 54.500 53.300 
4 L2 0 3 14.700 1 3 .200 14. 000 1 4.1 00 14 .0 00 14.100 14.400 13-600 14.100 1 4 .,.00 

FEZ 3 2. 100 2 .40 0 2. 2 00 2.500 1. 800 2.800 2.700 3.300 2.800 2. 700 
FED 8.460 12.330 9.720 9.81 0 10.260 9.900 8.sso 1 o. 800 8.19 0 7.920 
MGO 6 .900 4.200 4 . 500 4-800 4.700 4.900 4.300 4.200 lt.JOO s.ooo 
CA O 10.700 8. 300 8.200 8.400 8 .300 8. 4 00 8 . 100 7.900 8- 2oo 8.600 
NA2 0 2.'t00 2 . 400 2 .900 z. 800 2 . 900 2. 600 2 .800 2 .800 2.900 2 .6 00 
K2 0 o. 800 1.200 1.200 1. 200 1.300 1. 10 0 1.200 1. 300 1. 200 1.100 
H20 o. 77 0 1. 630 1. L l 0 0 .92 0 1. 1 1 0 o. 890 1 . 260 1. 2 50 1.680 2 .280 
T I 0 2 1. 4 50 3 . 310 1 .9 1 0 1. 960 1. 9 20 1. 840 1.840 2.860 1. 790 1.620 
1> 20 5 0.31 0 o . 530 o. 310 0.310 0.390 0 . 350 0.340 0.560 O.HO 0.280 
MNO a. zoo 0 . 230 0.220 o. 230 o. 2 20 o. 220 0.190 0.230 0.220 0.190 
C0 2 0.050 0.050 0 . 0 60 0.050 0.050 0.050 0 . 050 o. 050 0.290 0.050 

To tal 100 . 1 99 :9 99 . 2 100 . 6 100 . 2 100 . 6 100.2 100 . 8 100 . 5 100 . 0 

70- B- 107 7 0 - B-1 08 70-B-109 70-B-110 70-B-111 7 0- B-112 70-B-113 70-B-114 70- B-115 70-B- 116 

) I o'2 54.300 54.300 53 .500 53.200 52.300 53. 000 53 . 100 53 .500 53.300 52. 600 
AL2 03 14. 200 14. 300 14.200 14. 2 00 14 .100 14.200 14. 100 14.100 14. 200 l3.900 
F 20 1 . 700 1. 600 2 - 200 2.500 3 . 500 2 . 300 2. 4 00 1.800 2 . 600 2.800 
F u 9.540 9 . 8 10 9.45 0 9.000 8. 190 9 .1 80 9.680 10.350 8.820 8 . 370 
•"' GO 4 . 800 4.600 4.700 5. 100 5 . 000 4 . 800 4.900 lt.400 4.800 4.8 00 

AD 8 . 300 A. 300 8 . 300 8 . 700 9 . 100 8.400 8.5 00 8.200 8.700 8.600 
NA2 U 2 . 600 2 . 800 2 .600 2 -4 00 2 .400 2 .700 2 .600 2. 700 2. 500 2 . 300 
K2 0 1.300 1. 200 1. 2 00 * 0 .900 1. 000 1. 100 1. 100 1.200 1.100 1.000 
H2 1. 060 1. 550 1 .3 30 1.660 2. 160 l. 970 1.540 l. 1 70 1. 620 2.650 
T I 02 1. 7 10 1. 750 1 . 8 20 1. 720 1 . 82 0 * 1 . 750 1. 860 1.930 1. 770 1· 72 0 
p 20 5 0 .3 20 0.340 0 . 300 0.270 o. 30.() * 0.280 0.320 o. 3 20 0.300 0.290 
M 0 o. 190 0.200 0 . 200 0 . 200 0. 190 0. 19 0 0 .200 0.200 0.200 o. 190 
C02 0 .050 0 .050 0 .050 0. 050 0 .050 0 ·05 0 0.050 0.050 0.050 0.060 
Total 100 . 0 100 . 8 99.8 99 . 9 100.1 99 . 6 100 . 3 9'9 . 9 99.9 99 . 3 

70-B-11 8 70-B-ll9 7 0 -B-120 7 0 - B-121 70-B-1 22 70-B- 12 3 70-B-124 7G- B- l25 70-B-126 70-B-127 

S I 2 50 . 2 00 48.000 46.400 61.600 50 .800 50 .600 50.800 50.800 49.900 50 .3 00 
Al2 0 15. 200 16. 100 14.900 16.900 13 .600 13.900 15.000 15. 100 15.500 14.2 00 
FE203 4. 200 2.700 4.500 3. 800 3 . 400 3 .300 4.200 4.800 6.400 4.100 
Ff:O 1. 0 20 8 . 370 6.75 0 2.25 11 • 2 50 10.08 9. 360 7. 8 30 6. 5 70 9.000 
MGO 6.100 7. 000 6.900 2.100 4.600 5.000 4.800 4. 400 s.ooo 5 .100 
CAD 10.600 10.800 9 . 8 00 2 .400 8.700 9.100 9.200 9.100 9.500 8 .soo 
NA 20 2.500 2 . 500 2 .4 00 2 .400 2.900 2 . 300 2.600 2.600 2.500 2 .900 
K2 u 0 .500 0 .500 0.800 1. 400 0 . 800 0 .90 0 0.700 0.700 0.600 1. 0 00 
H20 1.480 1. 290 5 .040 5. 910 0.8 7 0 1. 540 o. 850 1.860 l .160 2.200 
T 102 1.5 00 1.700 1.640 1. 070 2 . 140 1. 78 0 1. 920 * 1. 730 1. 8 30 2.090 
P2 0 0. 2 30 o . 290 0.2 70 0.080 0.350 0.310 0.340 0. 3 30 0.350 0.420 
MN O 0.210 0. 190 0 .190 0.140 0.25 0 0.240 0.250 o. 230 o. 220 0.290 
C02 0.050 o . 050 0.050 0.070 0.050 0.050 o. oso 0.060 o.oso o. 140 
Total 99 . 7 99 . 4 99 . 6 100 . 1 99 . 7 99 . 1 100 . 1 99 . 5 99 . 5 100 . 2 
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Table 1-A continued 

70-B-12 8 70-B-129 70-B- 130 1 0- B-131 70-B-132 70-d-133 7Q-B-l3 4 70-8-135 70-B-136 7 0-B-137 

SID2 49. 600 51. 100 50 . 800 52 . 600 51 . 800 50 .500 48.700 49.500 49.800 49.800 

AL2 03 14 . 000 15 . 000 14.1300 14 . 800 14.500 15. 200 15.400 1 5 ·1 00 15.100 15 . 300 

FE2 0 3 ~.500 5 . 200 3 . 900 2.900 4.500 4.500 6.700 5.800 2.700 3. 300 

H:O 8.730 6. 750 8. 280 8.460 1 . 200 1.020 4.770 5.400 8. 370 8.640 

MGO 5.100 4.900 5.700 5.200 5. 4 00 5. 800 6 . 300 6.3 00 6.600 6.600 

CAD 9.600 9 . 400 1 0.100 8.900 9.300 9.900 10.800 10.200 10.600 1 o. 600 

NA2 0 3.000 2 .100 3.200 3· 000 2.800 2.900 2 . 500 2.600 2.700 2.9 00 

K2U 0.700 0 .900 0 .9 00 1.300 t. 000 1.200 0.400 o. 500 0 .700 o. 600 

H2 1.3~0 L. Rl 0 . 800 1.080 1. 210 1.740 2.08 0 3.000 1.080 0.540 

T 102 2.000 1. 590 1.660 1. 550 1. 600 1. 510 1 . 450 1.470 1.480 1-590 
P205 0.2 80 0 . 280 0.240 0.240 0-220 0.220 0.190 0.220 0.200 o. 240 
MN O 0.250 0 . 210 o. 2 30 o. 210 0.220 0.200 0.180 0.170 0.210 o. 23 0 
C02 0.050 0 .050 0.050 0 .05 0 0.050 0.050 0.060 0.060 0.050 0.050 

Total 100 . 1 99 . 8 100.6 100.2 99 . 8 100 . 7 99 . 5 100. 3 99 . 5 100 . 3 

70-B-138 70-B- 139 70-B-140 7 0-B-141 70-B-142 70- B-143 7Q-B- 144 70-8-145 fo-8-140 7(}:8-l47 

S lU2 49.800 4 9 .800 48.400 49.300 50.700 51 .100 50.600 50.400 51.400 't9.500 

AL2 03 15.400 1 5.100 15. 1 00 15.400 13 .500 13.400 13.400 13.500 11.600 1 5 .400 

FE203 4.300 2 .500 4·500 4.000 7.600 2.300 3.900 5.300 4.100 3.200 

FED 7. 020 9 . 270 1.200 7.200 7.560 11.340 10.350 a. 910 8.910 8.280 
MGO 6.600 6.900 6.900 6.200 4. 300 3.900 4.200 4.100 3.800 5.300 

CA D 10.800 10.600 10.100 9.900 7.900 8. 100 8.300 8.400 8·300 8.200 
NA20 2. 700 3 . 000 2.700 2.800 2.900 2.400 2. 400 2.500 2.900 2.900 
K20 0 .400 0 .600 0 .600 0. 6 00 * 1.400 1.500 1.400 1.600 lo400 1.400 
H20 1.710 0 . 860 2.740 1. 870 l. 290 2 . 540 2.3 80 2.000 2.040 2.360 
Tl 02 l. 490 1. 57 0 1. 6 30 1.590 2 .980 2.720 2.810 2.850 2..760 2.350 
P20 5 0. 2 20 0.220 0 .220 0.240 0.580 0.520 0.510 0.530 0.530 0.300 
MN O 0.210 o. 220 0.210 0.190 0.230 0.210 0.260 o. 230 0.240 0.180 
(.0 2 0.050 o. 050 0.100 0.050 0.050 o.o5o 0.050 0.050 0.070 0.050 

To tal 100. 7 10 0 . 6 100 .4 99. 3 100 . 9 100 . 0 100 . 7 100 . 3 100.0 99.4 

70-B-148 70-B-149 70-B- 150 7D-B -151 70-B -152 7Q-B-153 7 o-B-154 70-8-15S r G-8-1 ~6 70-8-157 

S l 0 2 50 . 400 47.000 54.4 00 52 . 700 55 .900 53.100 52.800 53.900 48.900 54.400 

AL203 14.700 15 .900 13.600 13. 800 l3. 500 13. 60 0 13.500 14.200 14.400 14.300 

FE2 0 3 3 . 7 00 4.200 6.700 9 .7 00 7.100 6.900 4.400 2. 700 3.900 2.900 
8 . 370 6. 930 6. 120 3.600 4 .860 6.480 9.000 8.640 7.200 8.100 

MGO 5 .7 00 6. 500 2.900 3.800 2 .800 3 .500 4. 000 4.800 6.400 4.100 

CAD 10.200 8.600 6.600 7.800 6.500 7.200 7.200 8.000 10.300 7.800 

A2 lJ 2.600 1· 800 3 .000 2. 700 3 .100 2.900 3.200 2.800 2.500 3.000 

K2 0 0 .600 2.000 * 1.700 1. 5g,o 1.900 1.70 0 1.500 1.300 0.400 1.600 

HZ 1. 6 10 s . 67 0 l. 92 0 ~ 1: 49P 1. 180 1.560 1.350 1. 2 20 3.280 0.600 

T l J2 1.650 1. 910 2.310 2;060 2.070 2. 110 2.230 ,1.7.40 * 2.200 2.000 

P2 5 0.200 0 . 240 0 .440 0.380 o. 340 0 .38 0 0.410 0.210 0.300 0.340 

"'NO o . 210 o . 17 0 0.220 0.190 0.170 0.220 o.zoo 0 -1 90 0.190 0.200 

C02 0.050 0 . 050 o.oso 0.050 0.0 50 o. 050 o . 050 0.050 0.010 0.050 

To tal 99 . 9 101 .0 99 . 9 99 .6 99 . 4 9 . 7 99 . 8 99.8 100.0 99 . 3 

7~8.-1 58 70-B- 1 59 70-B-1 60 70-B-16 1 70-B-162 70-B-163 70-B-l6't 70-8-166 70-B- 16 7 7D-B-168 

s·10z 52.7 00 53 . 300 52 .4 00 50.300 52 .800 49.600 49.600 49.600 46.500 48.700 
AL203 14.000 15.300 14.300 13.900 13.900 16.700 15.600 13.500 15.800 1 5. 90 0 
FE20 3.600 4.600 4.700 4. 700 4. 700 4.500 3.900 6.200 6.900 3.500 
FED 9 . 2 70 7.560 6 .66 0 7.650 7. 8 30 6.210 7.830 8 . 190 5.490 8. 550 
MGO 3 .900 3 .400 4.700 4.900 4.100 4.600 5.200 4.100 6.100 6.200 
CA O 7.600 7.400 8.800 9.000 7.600 9.400 9.300 8.700 8.100 9.000 
NA2 ~ J 2. 7 00 3.300 2 .600 2 .600 2.900 2·700 3.000 2.800 2.600 2.700 
K.2 u 1. 500 l. 60 0 1 .3 00 l. 3 00 * 1. 500 o. 800 0.900 1.200 0.900 0.800 
H2Ll 1. 470 0 .92 0 2 .550 2. 570 1. 310 2.410 1. 590 1.700 4.900 1.600 
TlD2 2.360 2. 180 1. 940 2.260 2 .490 2 .160 2.380 2.920 2.280 z.tso 
P2 05 0.340 0.3RO 0.290 0.320 0.380 0.300 0.340 0.440 0.300 . 0.100 
MNO 0.220 0.200 0.180 0.200 0.240 o. 17 0 0. 190 0.240 0.180 0.180 
C02 0.050 0.050 0.050 o.oso 0.050 o.oso 0.050 0.050 0.060 o.oso 
Tot a l 99 .7 100 . 1 100 . 4 99. 7 99 . 8 99.6 99 . 8 99.6 100.3 99 . 6 
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Tab le 1- A continued 

70-B-169 70 - B- 170 70 - B-171 7 0-B - 1 7 2 70-B-1 73 70-B-174 7 0-B-175 70-B-176 7G-B-177 70- B- 178 

5 102 46.900 4 8 . 00 0 50.500 50 .400 51.00 0 50 . 500 5 1.3 0 0 50.2 00 49.600 49. 50 0 

AL2 03 15.800 1 5 . 900 14.3 00 13. 60 1 . 6 00 14.40 0 14 .5 0 0 13· 000 13.000 13.100 

FE20 3 6. 600 5 .600 5 .400 4. 500 3.300 3.90 0 z .ooo 4.100 3.700 5.500 

Fl:: O 5.270 5 . 8 10 7 . 920 9 .360 10 . 620 9 . 63 0 8 . 820 10.980 ll. 5 20 e.550 

MG 5.000 5 .00 0 4 . 200 4. 300 4 . 100 4 . 2 0 0 6 .900 ~.0 00 ~.300 4 .000 

CA D 9.200 9.000 8 .300 7 . 800 8 .1 00 8 . 3 00 10 .500 8.400 8.700 8 .200 

N•zo 2.600 2. 70 0 3 .0 0 0 3. 100 3.0 0 0 3. 10 0 2 .300 2.200 2.300 . ~ .400 * 
K20 o. 600 1. 000 1. 2 0 0 l. 300 1 . 300 1. 10 0 0 .700 1. 2 00 1.200 l · 100 
H20 5. 120 3 .59 0 1 . 730 1. 4 70 1. 250 1.6 30 0 .810 1.670 1 .270 3. 0~0 

T 102 2.290 2.350 2 . 8 20 2 .86 0 2 . 8 40 3. 000 1.6 6 0 ).470 3.490 3.4~ 0 

P2 0 5 o. 3 50 o. 330 o. 45 0 0 .48 0 0 .400 0.42 0 0. 2 40 0 . 540 o.soo o. 220 

"1NO 0. 140 o . 15 0 0 . 210 0.230 o. 2 30 o. 2l0 0.190 0.220 . 0.220 0.170 

C02 0.050 0 .050 0 .050 0 .0 50 0 . 0 so o.o s o 0.050 o.oso 0.060 o. 050 

To t al 99 . 9 99 . 4 100 . 0 99 . 4 99 . 7 100 . 4 99 . 2 100 . 0 99 . 9 99 .3 

70-B-179 70-B - 180 7 0- B- 181 70-B-18 2 7 0 -B-183 70-B-184 7 0-B-185 7D-8-186 70-6-187 70- 8-188 

S IU2 50.900 52.400 53 .400 51. 3 0 0 46.800 50 .700 4 8 .700 50.100 50.700 52.400 

AL2 03 14.300 1 3 .40 0 13.400 1 4 . 7 00 l2 . 2 00 13.500 13.400 14.500 1~.400 14.~00 

t- E 20 3 2. 100 7. 200 4.100 1. 5 00 2 . 20 0 4.100 4 . 600 2.600 3.100 1 . 700 

FED 8.370 5. 810 8 .55 0 9 .3 2 0 14 . 85 0 8.5 50 7.200 7.880 7.650 9.5~0 

"1G O 6.400 2.700 2.700 6.900 4 .200 3. 9 00 * 3.100 6.700 6.700 5.100 
CA D 10 .8·00 * 6.400 6.200 10.400 8.800 9.1 0 0 * 10·000 10.800 1 Q .• 600 8.-tGO 

NA 20 2.000 3. 100 3.100 2 .100 z .soo 2 . 5 00 • 2 .800 2.100 z .ooo 2 .700 
K2 0 0.600 2. 500 2 .600 0.700 1.300 1. 100 1.~00 0.500 0.600 1.600 
H20 1. 6 30 1. 770 1.75 0 0 .8 5 0 .80_0 2. 25 0 2.300 2.330 1.700 o. 970 
T1 02 1.61 ~,0 * 2 . 790 2 .48 0 1. 6 2 0 3 .710 3 . 52 0 4.080 1o560 1 •• 10 1.710 
P205 0.220 0.830 0 .99 0 0. 2 4 0 1. 720 0.54 0 1.780 0.230 0.2l.Q o.~,o 

MNO o. 170 o . zo o o . 21 0 0.19 0 0 . 2 9 0 0.240 0.210 0.180 o.uo o.uo 
402 o. 0 50 0 .050 o . o so 0.050 0. 0 50 0.200 0.050 0.050 0.050 0.050 

To ta l 99.2 99 . 1 99 . 5 99 . 8 99.4 100.2 99 . 6 99 . 5 99. 5 99 . 7 

70-B-189 70-8-190 7 0- B-191 7G- B- 1 92 70-B-193 7 0 -B-1 9 4 70-B-195 70-B-196 70-B-197 70- B-1 ~- 8 

S I 2 51.000 48 . 900 50 . 500 4 8 .7 00 51 .000 50.90 0 so. 900 ~9.800 50.100 51.100 

AL 203 14.800 1 3 . 70 0 13 . 200 1 3. 900 14 . 700 13.3 00 13 .300 13.300 l't.300 1~.700 

FE 203 1. 60 0 2 . 20 0 2 .7 00 2 . 400 2 .600 3. 100 2 .800 4.000 3.000 . 2 .400 
FE O 9.000 ll.610 12 . 3 3 0 11.4 30 8 . 2 4 0 11.97 0 12 .330 1 o. 2 60 7.4 70 8.190 
MGO 6.900 5 . 300 4. 300 5. 400 5 . 9 0 0 4. 200 4.200 3.900 6.900 6.700 
CAD 10.6 00 9. 10 0 8 . 600 9 . 10 0 9. 4 0 0 8. 300 8 -300 8.800 1 o . 600 lO.'tOO 
NA 20 z. 100 2. 50 0 2 . 800 2.200 2 .700 2.3 00 2 .~t00 2.100 2.400 2.000 
r<Z O 0 . 700 1. 20 0 1. 20 0 1. 100 1.200 1.300 1.300 1.100 0.400 0.600 
H20 0.660 0 .880 0 . 9 00 1.200 1. 640 0.580 0 .720 l. 860 2.530 l. ~ 70 
TI 02 1. 630 3. 12 0 3 .440 3 . 0 9 0 1. 680 3.450 3.500 3·450 1. 580 1. 560 
P2 05 0. 2 30 0 .7 30 0 . 520 0 .71 0 0.370 o. 56 0 0.540 0.540 0.230 0.200 
MNO o. 2 00 0 . 2 40 o . 2 3 0 0 .24 0 .170 0.230 0.230 0.210 0.170 0.170 
C02 0.050 0 .050 0 . 0 5 0 0· 050 0 .050 o. 050 0.050 0.050 0.050 0.050 

Tot a l 99 . 4 99 . 5 100.7 99 . 5 99 . 6 100.2 100 . 5 99 . 3 99 . 7 99 . 5 

70-B-199 7 0 - B-2 00 7 0 - B- 2 01 70-B- 202 70-B- 2 0 3 70-B- 2 04 70-B-205 7D-B-206 70-B-207 70-8-208 

S I 02 52.300 48.600 49 .400 46.1 0 0 50.300 48. BOO 49.400 49.600 50.080 50.080 
AL 203 l3. 4 00 13.700 13. 700 13. 100 13.000 12.900 13.300 13.700 13.300 13.300 
FE 203 2 .400 2 . 600 .8 0 0 5. 30 0 6.600 2.700 3.800 4.200 2.300 2.300 
F 10.4 40 11. 25 0 10 .22 0 1 o. 080 8.510 12.650 10.660 9.180 l2.21t0 12.060 
MGO 3 . 800 5.300 4.500 5 . 40 0 3.500 4.400 4.500 4.200 4.200 4. 2 00 
CAD -,.. 7 00 9.200 8.700 9.900 8.000 8.600 8.400 8.900 8.000 8.100 
NA 20 2. 7 00 * 2 .40 0 2 .300 2.100 2.400 2.800 2.900 2.600 2. 700 2.aoo 
K2 0 1.900 l. 10 0 1.300 0.600 1.400 1. 400 1.200 1.200 1. 500 1.500 
H2 0 1.300 1.330 1. 740 2.600 1. 7 80 1.230 1.580 2.670 1 .49.0 1.330 
T 10 2 2.880 3 . 12 3 .05 0 3.600 3. 4 30 3-440 3.430 2. 9 30 2.980 2.910 
P2 0 5 0.400 o. 73 0 0 .6 2 0 0. 86 0 0.590 0.690 0.690 0.550 0. 510- 0.570 
MN O 0. 210 0 .250 0 . 2 40 0. 2 10 o. 190 0.260 o. 230 0.210 0.230 0.230 
C02 o.oso o. 060 0 .050 0.050 0.050 0.160 0.050 0.050 0.050 0.050 
Total 99.5 99 . 6 99 . 6 99 . 9 99 . 7 100 . 0 100 . 1 99 . 9 100 . 3 100 . 2 
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Table 1-A conti nued 

70-B- 20 9 7U- 8-210 7J-'i-2l1 7 0- ·~- 2 12 70-8-213 70-B-214 70-8-215 70-B-216 70-B-217 70-B-21 

SI 0 2 '.H . l()O so. too ?J . SOJ 4 • 1 on 5 0 4 .900 50.400 49 . 600 48.900 49.400 

AL2 Ul u. '500 1 3. 200 13.400 12. QO O 1 .L 300 13.000 13.700 14 . 000 16.500 13.900 

FE2 03 z . ~oo 4 . 100 4.300 5.30 0 4 . 700 3. BOO 2.5QO 1. 900 l. 900 l. 200 

fE D l l. b 10 l o. 220 10.560 9.0~ 0 9 . 140 11.160 10.350 12 . 0 20 9.680 12.420 
~GO 4.SOO 4. 100 4.100 4.100 LoOO 4.200 4.800 5. 500 5.80 5.300 

CAD 8 . 300 . zoo B.LOO 8.100 8 .000 .zoo 9.000 9. 300 9.~00 9. 600 

NA l O z.8oo 2 . 700 2 . 600 2.70 2. 900 2.400 3.000 2.500 2.800 2.500 

1<.2 0 1.400 1. 400 l . 20:.> l. 100 1.400 1. 300 0.900 1.300 0.700 l. 20 

H20 1. 490 2. 190 2.250 3. 8 40 L. 4 30 1 . 760 1 . 730 o. 650 1.080 0.630 

T I 02 2 .810 2 . 940 2.960 3.070 2.990 3.460 2.470 3 . 120 2.120 3.120 
PZ0 5 v . 5ZO 0 . 560 0.580 0.60 J. 30 0 . 510 0 . 350 o. 7 10 o. 270 o. 71 u 
MN D o. 2 30 0 . 230 0 . 240 0.210 o.zoo 0.210 o. 220 0 . 2 30 0.170 0.230 
C0 2 0.0 50 0 . 050 o . oso 0.050 .o 50 o.o 0 0.050 0.070 0 . 050 0.050 

Total 100 . 8 9 9 . 9 100 . 9 100 . 1 100 . 2 99 . 9 99 . 0 100 . 9 99 . 3 lOC' . 2 

70.8-219 1 -B- 2 2 0 7l}-8-221 70-B-222 70 -8-223 70- -224 70-8-225 7 Q-B-226 7Q-B- 227 70-6-226 

s 102 49 . 100 48 . 60 0 49 . 600 49.200 48.600 49.500 53 . 2 00 49.300 49.500 49.200 

4L2 0 3 13 . 7 00 13 . 60 0 13 . 800 13 . 800 13 . 800 14. 10 1 4 . 190 14.000 14.100 13.600 

FE 203 1. 700 1.500 2 . 600 2 . 200 3.500 1. 500 2.300 4 . 200 2.500 4.600 

FE O 12. 150 1 3 .050 12 • 20 11-790 10.710 12.£ 0 9 . 540 9.630 11.700 9 . 160 

MGO 5.400 6 . 100 4.600 5. 100 5. 100 5 . 300 4.800 4 . 800 s.soo 4.400 

CA D 9.100 A. 900 8.700 9.100 9 . 100 9. 100 8.700 q.300 9.200 8.800 

.~ A2 0 2.500 2 . 460* 2.700 2.400 2.100 2.500 3 . 000 2.500 2.600 2.600 

1<2 0 1.200 1 . 100 1.300 1.300 1. 000 1.2 0 1 . 300 1.100 1 . 100 1.200 

HZ 0 . 940 0 . 600 1.060 0.8 0 1.510 0.520 0.900 1. 6 qo 0.850 2.660 

Tl02 3.0SO 2. 960 2. 95 0 3. 14 3. 120 3.080 1.810 3.130 2 . 9it0 2.890 
P205 0·710 0 . 680 0 . 580 o. 720 0.710 0 . 700 0 . 320 0.700 0. 6 90 0.590 
~NO o. 2 30 0 . 250 0.240 0 . 240 0.240 0.230 0 . 210 0 .2 30 o . 260 o. 210 
(,0 2 o. 0 ~0 o . 210 0.130 0.050 0.050 0 . 050 0.05 0 o .o s o 0 . 050 0.050 

To ta l 99 . 8 100 . 1 1 00 . 7 99 . 9 99 . 5 99 . 9 1 00 . 3 100 . 6 10 0 . 9 1 00 . 2 

70- 6-22 9 70-B-230 70-B- 2 32 70-B-2 1 -13-2 4 70-B-235 10- - 236 70-B-23 7 70-8-238 70-B-239 

5 102 50.400 so . ooo 50.600 5 • 700 51.2 00 50.700 50.700 52 . 200 50.600 49.400 
U203 1}. 400 l3. 700 l1.600 1 .2 0 0 l.L 600 13 . 300 13.200 13 . 500 13.400 13.100 
FE2Ll3 3 . 5 0 0 2. 960 3.600 4 . 50 3. 500 3.700 6.900 3 . 400 2 . 700 4.700 
F 0 11.160 11.030 ll .160 1 o. 400 10 .440 10.530 8.460 10. 580 1 1 .790 10.350 
'HiD ~. 6()() 4.700 '+.400 4.300 4.100 4.60 0 3 . 700 3. 900 4 . 200 4 . 100 
CAO 8. 7 00 • 700 8 -300 7. oa R .200 .200 7 . 900 7 . 86 0 * 8 . 600 8 . 700 
NA2oJ 2 .600 2.500 2.600 2. 500 2.600 2 . 50 0 2 . 600 2. 570* 2 . 300 z . s 0 
K 0 1. 200 1 . 300 1 .400 1. 2 0 1 . 300 1 . 300 1 . 500 1. 700 1. 200 l. 000 
H20 l. 3CJ O 1. 440 l. 090 2. 2 70 1 . 880 1 . 820 1.0b0 1. 200 1 . 20 0 2. 0 4 0 
T I 02 2 . 9 8e 3.030 3.090 z. 920 .670 2. 860 2 . 830 2 . 6 50 3 . 4 4 0 3.420 
JJ 205 0.640 • 520 0.670 0.56 J. 530 0.480 0.670 o. 390 o. 4 80 0 .4 90 
MNO 0. 2 50 0 . 230 0.250 o . 240 0 . 230 o. 2 30 0 . 250 0.2 10 0 . 2 10 0. 220 
c_o~ 0 . 05 0 0 . 050 0 . 050 0.050 0 .o 50 0 . 050 0. 0 50 0 .050 o. 050 0 . 0 7 0 

ota1 10 0.8 1 00 . 1 100 . 8 100 . 7 100 . 3 100 . 2 9 9 . 8 100 . 2 1 00 .1 100 . 1 

7D- B-240 70-B-241 70-8-242 70-d-243 1 -B-244 70-B-245 70-B- H6 70-B-2 4 7 70-B- 248 70-B- 249 

S I ll 2 49. 5 00 49. 100 49.800 49 . 100 48 . 900 50 . 100 52 .7 00 55.2 00 53 . 400 4 9. 1 0 0 
AL 2 03 13. 7 00 14 . 500 13. 300 13. 100 L3. 7 00 15 . 900 14.400 llt. 300 l3 . 600 16.1 00 
FE203 3 . 200 1. 400 1 . 700 z. 100 1 . 800 o . o 3.700 3.800 3.400 2.700 
r EO 10 . 980 1 o. 580 13.460 l3 . 140 12:2 00 9 . 270 7.520 7.4 20 9 . 500 9. 32 0 
MGO 4.600 6.8 00* 4 . 500 4 . 300 5. 4 0 0 8 . 200 5 . 200 3.5 00 4 . 100 5.900 
CAO 8 . 7 00 1 1.200 * . 500 8 . 600 9 . 200 1 1 .1 00 9.2 0 0 7. 500 1.700 9.600 
NA 20 2 . 5 00 2. 400 2 . 700 2 . 600 2 . 400 2 . 5()0 2 . 90 0 3 .1 00 3 . 000 3.000 
K20 1 . 100 0 .700 1. 5 00 * 1. 00 1 . 100 0 . 500 1. 000 1 .7 00 1 . 200 0.800 
H2 0 1. 310 . 5 1 0 0 . 700 l.Oo . 780 0 . 480 1 .3 80 1.080 1 . 290 1. 2 80 
T I 0 2 3 .030 2 . 450 3.590 3.520 3. 1 50 l. 40 1 .60 0 2 . 5 10 2 . 250 2 . 290 
P2 05 0. 530 o . 66 0 0.680 0.6 50 • 6 30 0 . 180 o. 260 0.440 0 .390 . o . 2 q o 
M~O 0 . 210 0 - 2 1 0 .no .280 0 . 250 0. 17 0 0.200 0.21 0 0 . 210 o . 190 
c n2 0 . 050 0 . 330 0 . 050 0 . 620 0.050 0.050 0 . 050 0. 050 0. 050 o. 05 0 

Total 99 . 4 100.8 100 .7 100.4 9 9 . 5 99 . 8 100 . 1 100 . 8 100.0 10 0 . 6 
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Table 1-A continued 

70-B-250 7 J - B-25 1 1 -B-25 L 1 - 8-259 7 -B-260 70- B-26 1 70-R-2 62 70-B-263 70-B-264 1 -R-265 

Sl02 5 1.8 00 54 . 200 53 . 800 48 . 300 4R.ROO 4 . 200 53. 6 00 52. 00 49.2 00 49.2 0 

AL 20 3 13 .3 00 13 . 9::>0 14.300 13.5 a 13.4 00 16. 000 1 J. 500 13.900 13.800 l 4 . 1 0 

F 2 LJJ 2 .700 3.300 2 . 7 00 3. 500 l. 8 00 2. 600 2 .800 4. 300 2 .700 3 . 900 

FE 9. 720 11 .132 0 9 .360 lO . SQO 12 . 600 9.540 Cl.900 8.600 1 1. 750 1 0 . 440 

MGO 4.100 4 .3 00 4. 00 5 . 00 6 . 400 5.90 4.000 3 .300 5.400 5. 000 

CA 'J 8 .200 8 . 100 8 .700 a·. 90o 8 . 900 9.7 0 7. 600 7.500 9. 100 . 600 

N420 3.200 2 .900 2 .90 0 2.60 2 .7 00 2 . 80 3 .400 2.800 2 .600 2 .7 00 

K2 1. 200 1. ~00 1 .1 00 1. 10 1. 100 0 . 600 1.7CO 1.800 1.1 00 1.400 

H2 0 2 . 140 J . 760 0 .71 0 l. 65 0.680 1. 590 1. 150 1.960 L. L 20 1.510 

I I 2 2 . 280 1. 940 1 .64 0 3.090 3 . 000 2 . 260 2 .430 2.910 3.020 • 9 0 

P2 0~ 0.400 o . 340 0 . 250 o . 730 o . 730 0 . 290 0 .4 20 o.soo 0.720 0 . 600 

MNO o. 230 0 . 200 0 . 220 0 . 230 0 . 250 0 .1 90 0 .210 o.z8o 0.250 0 . 230 

C0 2 0.050 .050 0 . 190 . 050 0.050 o . os 0 .050 0 . 050 o.oso 0 .050 

To tal 100 . 1 9 9. 7 9 9 . 2 99 . 2 100 . 99 . 7 100 . 7 99 . 9 1 00 . 8 100 . 6 

!Q- 8- 266 70-8-267 70-B-268 70-8-26 9 70-8-270 

5102 49.900 49.300 49.60 0 52 .1 00 52 . 100 
AL203 13.600 13. 50 0 13.300 14. 100 14. 100 
FE203 4.900 1. 100 3.000 2.800 2.200 
FEO 9.540 12 . 240 12.240 8.82 9 . 5 00 
"'GO 4.300 4 . 300 4.400 5 . 300 5 .200 
CA U 8.600 8 .400 8 .300 8.900 8 .700 
NA2 0 2 . 600 2 . 700 2 . 700 2 .800 2. 00 
1<.20 1. 300 1. 000 1.300 o. 900 1. oco 
H2 J 2.120 3 .480 1 .450 1.820 1. 510 
TI02 2.e4o 2. 780 3.040 1. 73 0 1.770 
P2 5 0.520 0 . 500 0 .590 0 .260 0.280 
MN O o. 2 30 0 . 200 0 . 2 60 0.200 0.210 
c 2 0 .o ~0 o .oso 0 . 060 o . 050 o. 50 

Total 100 . 5 9 9 . 5 100 . 2 9 9 . 7 99 . 5 
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Fie ld 
No . 

70- B-1 

70-B-2 

70- B-3 

70- B-4 

70-B-5 

70- B-6 

70- B-7 

70- B-8 

70-B-9 

70- B-10 

70-B-11 

70-B-12 

70- B-13 

70-B- 14 

70-B-15 

State 

Table 1-B . Location and descrio ion of Columbia River Basa t 

County 

Gra nt 

Kittitas 

Yakima 

samples co llected by Grol · r and . R. Brock, 
spring and summer of 19 7(). An alyses are given in 
Table 1-A . 

Quad r angle 

Evergreen 

Van t age 

Wymer 

Pomo na 

Poisel Butte 
w 

Logy Creek 
NE 

Kusshi Creek 

Location 

SW l /4 sec. 21, T. 18 . , R. 23 E. , 
Frenchman Springs Coulee, near bas ~ 
of S. coulee wall above deoression 
at east end of coulee . Alt.: 900' 

Same as above but north coulee wall, 
500' east of power line. 

Same as above, 200' east of power li ne. 

Same as above; road cut , S. side of 
old US highway 10 . Alt . : 1 ,100 ' . 

NEl/4NEl/4 sec. 20, T. 17 N. , R. 23 
E. , west drain, west lane of US 
highway 10. Alt.: RAO' . 

NEl/4 El /4 sec. 19, T. 17 . , R. 23 
E. 50' of Museum Bl dg. in Gingko 
Petrified Forest State Park. Alt.: 
680 ' . 

Strati graphi c 
Unit 

111i ddle Yakima 
basalt 

1 ower Yakima 
b1sal t 

SEl/4SEl /4 sec. 16, T. 16 N. , R. 19 E. midd l~ Yakfma 
Bas alt scarp, E. of Ellensburg- bas alt 
Yakima hiway and Yaki ma R., and 100' 
above it. Alt.: 1,48' 

SEl/4 Wl/4 sec. 9, T. 14 . , R. 19 E., 
50' S. of S. oortal of tunnel in old 
State hi ghway 3 , east side of road. 
A lt . : 1 3(10 I • 

Wl/4 El/4 sec. 17, T. 14 . , R. 19 E., uooer Yak'?ma 
orth side of state highway 3, in basalt 

cu rve at top of grade. Alt.: 1 ,2 40'. 

SEl/4SWl/4 sec . 6 T. 8 . , R. 19 E., mi ddle Yak ima 
75 ' west of state highway 97 and S. basalt 
of Logy Creek. Alt. : 1260' . 

Wl / 4 sec. 7, T. 8 N., R. 19 E., 
300 ' southwest of samole no. 10. 
Alt. : 1 • 160 I • 

vll/4 sec. 34, T. 8 R. 18 E. , 
East side of road, in Li zzy Canyon . 
Alt . : 2,040'. 

Same as above, but higher. 
A 1 t . : 2 , 1 00 I • 

S14l/4SE1/4 sec . 21, T. 7 N., R. 18 E., 
north ~est of road bridge, west bank 
of Satus Cree k. Alt .: 1 ,700'. 

NEl/4 sec. 28, T. 7 ., R. 18 E. , 
Slope east of Satus Creek, and above 
oower line. Alt.: 2,080 1 • 

14 

middl e Yakima 
bast1t 

Flow CHemi cal 
No . Tyoe 

FS 

FS 

FS 

R 

R 

FS 

p 

R 

R 

R 

R 

PG? 

FS 



70-B-16 w 

70-B-17 

70-B-18 

70-B-19 

70-B-20 

70-B- 21 

70-B-22 

70-B-23 

70-B-24 

70-B- 25 

70- B-26 

70-B-27 

70-B-28 

70-B-29 

70-B-30 

70-B-31 

70-B-32 

70-B-33 0 

70-B-34 

70-B-35 

70-B-36 w 

Table 1-B cc · i nued 

Yaki ma 

Klickitat 

Umatilla 

Benton 

Kusshi Cree 

\~ hi te Salmon 
( 15 1

) 

The Da 11 es 
(15 1

) 

The Dalles (AMS) 
1 :250,000 

Barnhart 

Emerson Nippl e 

Same as above but hi gher 
A i t. : 2 '200 I • 

Wl/ sec. 27? , ., R. 18 
E . A 1 t . : 2 400 I • 

SWl/4 sec. 22, T. 7 R. 18 E. 
orth of dr gulch. Alt. : 2,250 1

• 

Same as above but toooq raoh icall y 
1 ower . A 1 t . : 2 1 60 1 

• • 

S\1/4 sec. 21, R. lA E. 
Scarp on south slope of dry gu lch . 
Alt.: 2,030 1

• 

S\~l/ 4 sec . 35, T. 3 R. 11 E. 
side of ol d highway, E of 

Locke Lake. Alt.: 150 1
• 

Same as above but 600 1 ~ of samole 
!i~l. 

SEl/4 sec . 34, T. 3 N., R. 11 E., 
NW end of Locke Lake. Alt.: 150 1

• 

Wl/4SEl/4 sec. 2, T. 2 . , R. 12 
. , 0. 25 mi. E. of E. portal of 

road tunnel on hi ghway 830 and 
0 . 5 mi. E. of Lyle. 

SEl/4 sec. 8 T. 2 R. 13 E. 
road cu t about 1. 1 mi . W of urdock 

NEl/4 sec. 17, T. 2 R. 13 E. 
road cut, 700 1 SE of sa mole E25 . 

Same as above, but 1 ,200 1 SE of sample 
E26. 

Wl/4 sec. 16, 2 R. 13 E., 
0.6 mi. W of urdock 

I-Jl/ 4SE 1/4 sec. 8, 2 R. 13 E., 
1,500 1 \-1 of samnle -25, on north side 
of hi ghway 830 . 

1i ddl e akima 
bas a 1t 

lower Yaki ma 
basalt 

middle Yaki ma 
bas a 1t 

lower Yakima 
basalt 

mi ddle Yaki ma 
basalt 

lower Yaki a 
bas a 1t 

SE l/4 sec. 24 3 R. 18 E. , middle Yakima 
West of Sand Spring Canyon north and basalt 
bel 01~ road grade. 

SE l / 4 sec. 24, T. 3 
Sand Sor'nq Canyon. 

R. 18 W. 

SWl /4 sec. 12, T. 3 . , R. 18 \~ . , 
Creek bed in Sand Sorings Canyon. 

Wl/4 sec. 3, T. 2 ., R. 31 E. , 
west side of road , about 0.5 mi. 
S. of Interstate hiqhway 30 by 
mote 1 . Alt. : 1 , 580 1 

• • 

El / 4SE l/4 sec. 4, 2 . , R. 31 E. 
west of and above road. 

Svll/4 sec. 5, T. 2 . , R. 31 E., 
east of road in creek bed 

middle Yaki ma 
bas a 1t 

NEl/4 Wl/ 4 sec. 15, T. 13 . , R. 24 E., mi ddle Yaki ma 
depression at south end o C ina Bar basalt 
west of power line. a d S. of road. 

15 

FS 

FS 

FS 

y 

y 

FS 

FS 

FS 

FS 

FS 

FS 

FS 

y 

FS 

FS 

FS 

FS 

FS 



70-B-37 

70- B-38 

70-B-39 

70-B-40 

70-B-41 

70-B-42 

70- B-43 

70-B- 44 

70-B-45 

70- B-46 

70- B-47 

70-B-48 

70-B- 49 

70- B- 50 

70-B-51 

70-B-52 

70-B-53 

70-B-54 

70-B-55 

70-B-56 

70- B-57 

70-B-58 

Table 1-B continued 

Benton 

Whitman 

Clearwater 

Lata h 

Coyote Rapids 
( 15' ) 

Soa n Lake 

Mo l d 

Pine City 

Ahsahka 
( 15 I) 

Ken drick 
(15') 

Il l sec . l R,T.l3 ., R. 25E ., 
Al . . ()' . 

Same as above. 

Same as above. 

'·~ 1 I 4 sec . 1 3 , T . 1 3 
A 1 t . : 500 I . 

Same as above. 

R. 24 E. 

Wll4 sec. 18 22 ' . R. 27 E. 
900' S. of S. oorta l of siohon, on 
structural bench E. o Soao Lake. 

NEll4 sec . 18, T. 22 N., R. 27 E., 
SOn' ESE o sa m~ le 42. 

NE l l4 sec. 18, T. 22 R. 27 E. , 
at too of scaro above samole ' 42 . 

NE ll4 sec. 18, T. 22 ' . , R. 27 E. , 
3,000' north of samo le ' 44. 

SEli4SWll4 sec. 7, T. 22 R. 27 E. , 
3,000' north of samol e H44. 

Wl I 4 sec . 14, T. 25 R. 28 E. , 
S. li mb of Co ulee c ·ty syncline 
E. of hig hway 155. lt . : 1,700'. 

Same as above . 

Same as above but 300 yards to the 
north. 

Same as above but 250 ya rds t o the 
north. 

Same as above . 

Wl l4 sec. 14, T. 25 1 ., R. 28 E., 
east side of hi ghway 155, roadcut . 

Wl I 4 sec . 2g, T. 20 . , R. 42 E. , 
road cut in road, west of Pine Cree k, 
and west of Kenova . Alt . : 2 030' . 

mi ddle Yaki ma 
bas alt 

lawn Ya ki ma 
ba5ll t 

middle Yaki ma 
basalt 

lower Yakima 
basalt 

mi ddle Ya kima 
basal t 

Wli4SWll4 sec. 12, 20 ., R. 41 E. , l ower Yakima 
in scarp above bench on side of Roc k basalt 
Creek of Hole in the Ground. 
A lt . : 2 , 020 I • 

Same as above but hiqher and wes t . 
Alt.: 2 ,090' . 

Same as above. Al t. : 2, 150' . 

SE ll4 ~1 114 sec. 22, T. 37 ., R. l 
W. , roadcut E. side of road, E. of 
Louse Creek l. 3 mi . S. of Cavendish . 
Alt . : 2,900 '. 

S\~114 Ell 4 sec . 16, T. 38 ., R. 3 W. , 
near ton of Brady Gulch , sma 11 ouar rv 
E. of road from Kendrick to Troy. 
Alt. : 2 ' 380 I • 

16 

mi ddle Yaki ma 
bualt 

middle Yak.1 ma 
basalt? 

FS 

R 

FS 

FS 

FS 

y 

FS 

FS 

rs 

FS 

FS 

y 

FS 

FS 

FS 

FS 

y 

E 

L 

L 



70-B-59 

70- B-60 

70- B- 61 

70-B- 62 

70- B-63 

70-B-64 

70-B- 65 

70-B- 66 

70-B-67 

70-B-68 

70-B- 69 

70-B -70 

70- B-71 

70- B-72 

70- B-73 

70- B-77 

70-B-78 

70-B-79 

70-B-83 

70-B-84 

w 

0 

w 

Table 1- B continued 

La t ah 

Aso tin 

Kendri ck 
(15 1

) 

Deary 
(15 1

) 

Ana tone 
(15 I) 

Grangevi l le 

Wl/ 4 Wl/4 sec. 25, T. 38 . , R. 3 
W. side of road, 500 1 W. of 
Kendrick-Trov road junction w/ road 
42, at west end of endri ck. Al t .: 
l ,200 1

• 

Same as above, side of road, 
l ,250 1 v1est of samol e -59 . 
Al t . : l • 200 I • 

El/4 sec. 26 T. 38 R. 3 \.! ., 
side of road. Alt.: l ,350 1

• 

SE l/4 sec. 23, T. 3R ., R. 3 VI. 
side of road. Alt.: 1,475 1

• 

Same as above. Al t.: l ,500 1
• 

Same as above . Alt.: l ,580 1
• 

NWl/4 sec. 23, T. 38 . , R. 3 W., 
N. side of road . Alt.: l ,800 1

• 

Same as above. Alt.: l ,850 1
• 

NEl/4 sec . 22, T. 38 . , R. 3 W. 
side of road. Alt.: 2,000 1

• 

SWl/4SEl/ 4 sec. 15 T. 38 N. , R. 3 
W., side of road. Al t.: 2,200 1

• 

SWl/4 sec. 15, T. 38 . , R. 3 W., 
side of road. Alt.: 2,240 1

• 

Same as above. N. side of road. 
ear Bench Mark: 2,310 1

• 

NEl/4 sec. 20 T. 39 R. 2 W. 
E. side of road Kendri ck -Deary road . 
Alt . : 2 721 I. 

Sl~ l/4 sec . 10, T. 39 . , R. 2 W., 
E. of road : 2,800 1

• 

SW l / 4S El/ 4 sec . 34; T. 40 . , R. 3 
W. , in quarry, side of road to 
Troy . Alt . : 2 720 1

• 

SEl/4sec.25,T.7 .,R . 44E . , 
N. valley slooe of Grande Ronde R. 
W sirle of road from Anatone to 

En t e rpri s e . Alt. : 1 , 915 I • 

NWl I 4 sec . 36, T. 7 . , R. 44 E. , 
N. vall ey slooe of Grande Ronde R. , 
N. side of road f rom Anatone t o 
En terprise . Alt. : 1 ,075 1

• 

(AMS, 1 :250,000) sec. ? T. 5 R. 43 E. 

Benton Wallula SEl/4NE l /4 sec. 32, T. 7 . , R. 31 
E., Just above and wes t of RR trac k. 
Alt.: 370 1

• 

Same as above , but higher. 
Alt . : 380 I. 

17 

lower Yakima 
bas al t 

mi ddle Yakima 
basalt 

mi ddl e Yak ima 
basa l t-dike 

lower Yaki11a 
basalt-dike 

mi ddle Yak ima 
basalt-dike 

mi ddle Yaki ma 
basalt 

y 

y 

y 

y 

y 

y 

y 

y 

y 

L 

L 

L 

L 

FS 

L 

FS 

y 

FS 

FS 

FS 



Tobl _ 1- B cont inued 

70-B-85 H Benton all ul a Same as abo •e , but iqh r . middle Ya ima F 
basalt 

70-B-86 Same as above, bu h'qher. FS 

70-B-87 Same as above, bu t i qher. FS 

70-B-88 Same s t>ove ut h'q r. FS 

70-B-89 Same as above, but hi h r. FS 

70-B-90 Same s a ove, but iq er. FS 

70-B-91 Same as abo •e , but hi q er. u 

70-B-92 Same as above but hiq er. u 

70-B-93 Same as above, but hiq er . upoer Yakimd E 
Alt.: l 100 1

• basalt? 

70- N-94 SEl/4 sec. 29, T. 7 R. 31 E. midd le Yak ima FS 
E. of RR tracks, alonq east bank basalt 
of Columbia R. in La ke Hallula. 

70-B -95 Frank li n Eltooi a SEl/4 sec . 35 T. 12 N. R. 30 E. uooer Yakima p 

( 15 1
) Butte ea st of roa d. Al . . 700 I , basalt 

70-B-96 Same as abo ve but i qher . E 

70-B-97 Same as above, but lo~>~er t han samo le p 
e95. 

70- B-98 Mesa SE l/4 sec . 26? T. 14 R. 30 E., E 
(15 1

) west side of h ' qhway 17 
Alt.: l 000 I , 

70-B-99 Grant old El/ 4SE1 4 sec . 26, T. 26 . , R. 28 lowe r Yak ima y 

E., east of road. Alt .: l ,600 '. basalt 

70-8-100 S\~l/4 W1/4 sec . 25, T. 26 R. 28 2 y 
E., east of road. Alt. : l 650 I , 

70-8- 101 Same as above 00 1 E o samole 100 . 3 y 

70-B- 102 Same as above 300 1 of samo le 11101. 4 y 

70-B-103 Same as above, 800 1 E of samp le H102. y 

70-B- 104 Same as above 1 000 1 E of sa mole Hl03. 6 FS 

70-B-105 Same as above, 700 1 E of samo 1e H104. y 

70-B-106 Vantage \~ 1/4 sec. 5 T. 17 . ' R. 23 E., on 
east side of south-qoinq lane 
Interstate 90 . A1 t.: l 160 I . 

70-8-107 Same as above, but down the qrade of 
pre -1940 US highway 10. Alt.: gao~. 

70-B -108 Same as above. Alt .: gsa• . y 

70-8- 109 SW1/4 sec. 5, T. 17 R. 2 E. , y 

Alt.: 940'. 

70- B-110 SW l/4 sec. 5, T. 17 . , R. 23 E., 
downs 1 ope from road rade. 
Alt . : 940 I, 

70-8-111 SW1/ sec. 5 , T. 17 R. 23 E., y 
a1onq old ro ad grade. Alt.: 00 I · 
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Table 1-B continu ed 

70- B-' 12 w Grant Vantage 1•11 I 4 se c . 8, T. 17 . , R. 23 E., lower Ya kima 
Alt . : 780 ' on road grade. basalt 

70-B- 113 Same as above, but lower on road qrade . y 
Alt.: 750 1

• 

70- B-1 14 Same as abo ve at water's edqe, at y 
base of gul ley about 150 1 be l ow and 
west of old US highway grade . 
Alt . : '170 I • 

70- B-115 SWl/4 sec . 5, T. 17 . ' R. 23 E., 
Sampled at curve in roa d between 
sampl e nos. 110 and 111. 
Alt . : 930 1

• 

70-B-11 6 Same as above. 

70- B-118 0 Grant Monument Probably in NE l/4 sec. 29, T. 9 s., Dike PG 
( 15 I) R. 28 E. 

70-B- 119 NEl/4NEl/4 sec . 2, T. q S., R. 27 E. PG 
roadcut west of Monument on road to 
Kimberly. 

70-B-120 Same as above. PG 

70- B-121 Same as above . Inc lusion 
i n dike 

70- B-122 Kimberley Sec. 7, T. 9 S. , R. 27 E. Picture Gorge PG 
( 15 I) 5.1 mi . west of sampl e El21. 

70- B-123 Pi cture Gorge Sec. 6, T. 10 S., R. 26 E. Dik e PG 
(15') 1.5 mi. S. of Kimber ly: exoosure 

in fielrl, east of road. 

70- B-124 SE1/4NW1/4 sec. 20, T. 12 S., R. 26 Pi cture Gorqe 18 PG 
E. , west side of road 19. 
Alt . : ca . 2,400 I o 

70- B-125 Same as above. 17 PG 

70- B-126 Same as above. 16 PG 

70-B· 127 Same as above. 15 PG 

· 70- B-128 Same as above. 14 PG 

70-B-1 29 Same as above . 13 PG 

70- B-130 Same as above. 12 PG 

70-B-131 SWl/4 sec. 17, T. 12 S., R. 26 E., 10 y 
west side of road. A1 t . : 2,240 I . 

70-B- 32 Same as above. 11 

70-B-1 33 Same as above. 9 

70 -B-134 Same as above. 8 PG 

70 ·- B-135 Same as above. PG 

70-B- 136 Same as above. 6 PG 

70- B-137 Same as above . .5 DG 

70- B- 138 Same as above. 4 PG 

19 



70- B-139 

, o-B-140 

70-B-141 

70- B-142 

70- B-143 

70- B-144 

70-B- 145 

70- B-146 

70- B-1 47 

70-B-148 

70- B-149 

70- B-150 

70- B-151 

70-B-152 

70- B-153 

70-B-154 

70-B-155 

70- B-156 

0 

Table 1-B continuerl 

Grant 

Umatilla 

Wall owa 

Picture Gorge Same as above. 
( 15 I) 

Pendleton 

Imnaha 
(15 1

) 

Same as above. 

El/4 sec. 18, T. 12 S., R. 26 E. 
west side of state highwav 19 
John Day Fossil Beds State Par . 
Alt. : 2 '2 40 I • 

El/4 sec. 12, T. 2 R. 32 E. 
North side of road cut . US highway 
Ji 30 . A lt . : 1 , 180 I • 

Same as above, but south of road 
cut. Alt. : 1 , 170 1 

• 

Same as above, below and north 
of road, in scarp above R.R . tracks. 
Alt. :ll 55 1

• 

SEl/4 sec . 2, T. 2 N. , R. 32 E., at 
base of Owen Hill N. of Umatilla R., 
at northeast edge of Pendleton. First 
led ge above flood plain. Alt.: 1,100 1

• 

Same as above, Alt. : 1 145 1 
• 

SWl/4 sec. 16, T. 2 . , R. 48 E. , on 
north side of Lower Imnaha Road, 6.5 
mi . N. of Imnaha, and west of Imnaha 
R. Alt. : 2 '440 I • 

Cactus Mountain T. 4 . , R. 49 E., about 0.6 mi. W of 
ranchhouse at south end of trail, on 
Dug Bar, west of Snake R. 

Imnaha 
(15') 

A lt . : 1 ' 1 00 I • 

SWl/4NW l/4 sec. 1 T. 1 S. R. 47 E., 
about 4 mi . SW of Imnaha on road to 
Joseoh, north si de of road. 
Alt. : 2 480 I • 

Picture Gorge 

middle Yaki ma 
basalt 

lower basalt 

Joseoh 
( 15 1

) 

SE1/4Sl·'l / 4 sec. 31, T. 2 S., R. 46 E., lower Yaki ma 
in quarry, side of road. basalt 
Alt . : 4 '500 I • 

NWl/4 sec. 6, T. 3 S. R. 46 E., 
Broken rock, south side of road. 
Alt. : 4, 200 I • 

NEl/4 sec . 5, T. 3 S. , R. 46 E. , 
near base of gulch tributary to Little 
Sheep Creek, on road to Imnaha. 
Alt. : 4,390 1

• 

SWl/4 sec. 33, T. 2 S., R. 46 E., First 
flO\<J samoled in valley of Little Sheen 
Creek , on road to Imnaha. 
Alt . : 4, 300 I • 

S\~l/4 sec. 22, T. 2 S., R. 46 E., 
A lt . : 4 , 000 I • 

NWl/4SEl/4 sec . 14, T. 2 S., R. 46 E. 
A 1 t. : 3 , 780 I • 

El / 4 sec. 12 T. 2 S. R. 46 E., 
Alt. : 3,600 1

• 
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PG 

PG 

FS 

FS 
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FS 
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PG 
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70- B-157 

70-B-158 

70-B-159 

70-B-1 60 

70-B-161 

70- B-162 

70- B-163 

70- B-164 

70- B-166 

70-B- 167 

70- B-168 

70- B-169 

70- B-170 

70- B-171 

70 -B -172 

70-B-1 73 

70- B-174 

70-B- 17 5 

0 

w 

Tab le 1-B continued 

Wall ow a 

Yaki rna 

Har1 Butte 
( 15 1

) 

Imnaha 
(15 I) 

Pomona 

vil I 4 sec. 30, T. S. R. 4 7 E. , 
Alt . : 3 240 I • 

SW114 Sf>C. 20, 
A lt . : 3 , 1 20 I • 

S., R. 47 E. , 

Wll4 sec. 20 1 S. R. 47 E. 
0.2 mi. S. of Li ghtning Creek. 
Alt. : 3,080 I • 

SW114 Ell4 sec . 16, T. 1 S., R. 47 E. 
Little Sheeo Creek Valley. 
A lt . : ?. , 880 I • 

SW114 sec. ll T. 1 .. R. 47 E. , 
on Little Sheep Creek Valley road. 
Alt.: 2,690 1

• 

NE114 sec. 11, T. 1 S., R. 47 E., 
0.2 mi. S. of Bear Creek. 
Alt.: 2,590 1

• 

NE114 sec. 1, T. 1 S. R. 47 E., 
Little Sheep Creek valley. 
A 1 t . : 2, 460 I • 

NWl 14 sec. 1, same as above . 
Alt. : 2 , 500 I • 

Wll4 sec . 6, T. 1 S., R. 48 E., 
near entrance to Cottomo~ood Creek. 
A 1t. : 2 , 340 I • 

SWl I 4 sec . 31 , T. 
Alt. : 2 320 I • 

R. 48 E., 

SE114 sec . 31, T. 1 N., R. 48 E. , 
0. 15 i. SW of Big and L 'ttle Sheeo 
Cree ks junction. lt.: 2,240 1

• 

NE114 sec. 31, T. 1 R. 48 E. 
Valley of Big Sheep Creek, 0.2 mi. 
north of junction with Little Sheep 
Cree k. Alt.: 2,220 1

• 

NE114 sec . 31, T. 1 N., R. 48 E. 
Big Sheep Creek va 11 ey, 0. 4 mi . N. 
of junction between Biq and Little 
Sheep Creeks. Alt.: 2 200 1

• 

Ell4 sec. 30 T. 1 . , R. 48 E. 
Valley of Big Sheep Creek . 
Alt . : 2 076 1

• 

SE114 sec. 29, T. 2 . , R. 48 E. , 
Lower Imn aha Road, 4 mi . . of 
Imnaha, E. of Imnaha P. 
Alt.: 1 ,7Q0 1

• 

NE114 sec. 32, 2 N. R. 48 E., 
Same as above . 1t . : 1 , 840 I . 

Wl I 4 sec. 29, T. 1 . , R. 48 E. 
North entr ance to Squaw Gulch, 1 mi. 
SW of Imnaha on road from Jos eoh to 
Imnaha. Alt.: 2,050 1

, in vall ey 
of Big Sheep Creek. 

NE 114 sec . 17, T. 14 ., R. 19 E., 
S. si de of hig hway 3, at north end 
of exposure. Al t .: 1,200 1

• 
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lowe r Yaki ma 
basalt 

1 ower basa lt 

uooe r Yak ima 
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70-B-176 

70-B-177 

70-B-178 

70-B-179 

70-B-180 

70-B-181 

70-B-182 

70-B-183 

70-B-184 

70-B-185 

70-B-186 

70-B-187 

70-B-188 

70-B-189 

70-B-190 

70-B-1 91 

70-B-192 

70-8-193 

w 

Table 1-B continued 

Yakima 

Benton 

Franklin 

Adams 

Franklin 

Elephant 
Mountain 

Prosser 

Umatilla 

Levey SW 

El topia 
(15 I) 

Othell o 

Corfu 
( 15 I) 

Mesa 
(15 1

) 

El I sec . 27, T. 12 . , R. 20 E. , 
. s ide of gul ch. Alt. : 1,600 1

• 

SE 1 I 4 sec . 20, T. 8 . , R. 24 E. , 
in east-trending qull ey above dry 
falls in Horse Heaven Hi l ls, 0.2 mi . 

. of Ward Ga p . Al t .: 1, 740 1
• 

Same as above, but at or below the 
fa 11 s. Alt.: 1 580 1

• 

El l 4 sec . 20 T. 8 R. 24 E., 
orth scarp of Horse Heaven Hi lls. 

Alt.: 1 960 1
• 

SE114 sec . , T. 5 N., R. 28 E. 
a few eet above water level, 
Wallula Lake. Alt . : 350 1

• 

SE1 14 sec . 4, T. 5 . , R. 28 E., 
N. side of abandoned R.R. track, 
200 1 west of sampl e , 180 . 
Alt.: 360 I. 

SW114 sec. 4, T. 5 N., R. 28 E. 
400 1 S. of road to Me ary Dam. 
Alt.: 400 1

• 

SW114SE 114 sec . 29, T. 10 . , R. 31 E. , 
i n quarry, S. of trail . Alt .: 550 1

• 

NW l/4 sec . 2 3 , T . l l . , R . 30 E . , 
Esquatzel Coulee 2. 25 mi . S. of 
Eltopia. E. side of hi ghway 395 . 
Al t .: 620 I. 

Same as above. 

NW1 14 sec . 12 T. ll N., R. 30 E. , 
Eltopia quarry, S. of hi ghway 395, 
0 .5 mi. E. of j unction with highway 
l 7 . A 1t. : 660 I • 

Same as above, but l O't'ler in quarry. 

NW114 sec. 21, T. 16 . , R. 29 E. , 
North side of road from Othello to 
Half oon Lake, in Drumheller 
Channels. Alt. : 900 1

• 

NWll4 sec. 16 , T. 16 R. 28 E., 
Butte west of Crab Creek, overlain 
by tuffaceous sand. Alt . : 780 1

• 

uoper Yaki ma 
basalt 

middle Yaki ma 
basa lt 

upoer Yaki ma 
basalt 

upper Yakima 
basalt (d1ke) 

uoper Yaki ma 
basalt 

Same as above. middle Yakima 
basalt 

El /4 Wl/4 sec. 9 16 . , R. 28 upper Yaki ma 
E., Ledqe in small scabland, west of basalt 
Drumheller Channels . Alt. : 900 1

• 

SE114 sec. ll, T. 14 . , R. 29 E., 
in dug channel, S. of Eagle Lake, 
and just east of Wahluke Siphon. 
Alt.: 81 n~. 

Same as above, but at north end of 
lake. Alt . : 840 1

• 
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Table 1-B conti nued 

70- B-194 w Fran klin esa El/4 sec. 11, T. 14 . ' R. 2Q E., upper Ya kima E 
( 15 1

) on trail east of and oarall el to bas a 1t 
Wahluke Siohon on axis of Saddle 
ountain anticline. 

Alt . : 900 1
• 

70-B-195 SE l/4 sec. 2, T. 14 . , R. 29 E. 
northernmost hoqback, west of 
Wahlu kP Si phon, 300 1 west of 
siohon trail. 

70- 8-1 96 SWl/4 sec. 24 , T. 13 . ' R. 30 E., 
east side of road cut at north end 
of and near top of grade, hiqhway 
17, north of Esquatzel Coulee. 
A 1 t.: 860 I. 

70- B-197 SEl / 4 sec. 23, T. 13 N., R. 30 E. , p 
east side of road . Alt.: 820 I. 

70- B-198 Same as above, 
Alt.: 800 I. 

bu t lower. p 

70- B- 199 NWl/ 4 sec. 25, T. 13 . , R. 30 E., mi ddle Yakillll 
Too basalt ledge in Esquatzel basalt 
Coulee, 600 1 east of highway 17. 
Alt . : 780 1

• orth valley slooe of 
Coolee. 

70- 8-200 Same as above, but lower. L 
Alt.: 720 1

• 

70- 8-201 Same as above, bo t lower. R 

70- 8-202 Wl/4 sec. 25, T. 13 N . , R . 29 E . uoper Yak ima IH-1? 
S. sidP of E-W rood, in drainage basalt 
ditch. Alt.: 770 1

• 

70- B-203 Grant Beverly NWl/4 El/4 sec . 3, T. 15 . , R. 24 upoer Yakima 
SE E., Top of north-facing scarp, Saddle basalt? 

Mtns . , at northwest-trending cross-
syncline near west end of large E-W 
trendin g syncline . Alt . : 2, 000 I • 

70- B-204 Same as above , but lower. 

70- B-205 Same as above but lower. EM 

70- 8-206 Same as above , but lower. middle Yakima FS 
basalt 

70- 8-207 Same as above, but lower . FS 

70- 8-208 Same as above, but lower. FS 

70- 8-209 Same as above, bu t lower. R 

70- 8-210 Same as above, but lower. FS 

70- 8-211 SEl /4 sec. 34, T. 16 N., R. 24, E. , FS 
within enclave of Columbia ati onal 
Wil dlife P.efuqe. 

70-8-212 Same as above, but lower . FS 

70- B- 2T3 Same as above, but l ower. FS 

70-B- 21-4 Smyrna SW1/4NW1/4 sec . 17, T. 16 . , R. 26 upoer Yakima E 
( 15 1

) E. , west side of road , low on road basalt 
grade at base of vertical sca rp, at 
northwest end of Natural Corral . 
Alt .: 730 I. 
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70-B-21 5 

70-B-216 

70-B-217 

70-B- 218 

70- B-219 

70-B-220 

70-B-221 

70- B-222 

70-B- 22 3 

70-B-224 

70- B-225 

70-B-226 

70-B-227 

70-B-228 

70-B-229 

70-B-230 

70-B-232 

70-B-233 

70- B- 234 

70-B-235 

w 

Table 1-B con t inued 

ez Pe rce 

Whitman 

Adams 

Laowai 

Ke nd rick 
( 15 I) 

Lapwa i 

Kendrick 
(15 I) 

Pullman? 

Colfax South 

Colfax orth 

Haas 
(1 5 I) 

SWl/4 Wll 4 sec. 7 T. 36 . , R. 3 
W., on road to Ke ndrick, 300 yards 
S. of Howard Gulch, near Arrow, 
west of Potlach R. Alt. : A40 '. 

El/4SWl/4 sec . 32, T. 39 R. 3 
W. , i n quarry on road from roy to 
Kendrick. Alt.: 2 480 1

• 

SW li4SH114 sec. 7, T. 36 . , R. 3 
W. , where road curves northward 
into valley of Potlach R., awav 
from Clearwater R. vall ey. 
Alt.: A?n I . 

Eli4SW114 sec . 32, T. 39 . , R. 3 
H. in quarry on road from Troy to 
Kendrick . Alt.: 2,480 1

• 

SWll4 sec . 3, T. 14 . , R. 45 E. , 
in small borrow pit north side of 
highway 270, in Pa r adis e Cree k 
val ley . Alt.: 2,460 1

• 

SE1/4SW114 sec . 4, T. 14 . , R. 45 E. , 
probably in Whitlow quarry, S. of RR 
tracks and elevator. Alt . : 2,420 1

• 

NW114 Wl/4 sec. 25, T. 16 R. 43 
E. , on US highway 195 , 2 mi . SE of 
Colfax courthouse. Alt . : 2,120 1

• 

SWli4SEl/4 sec . 25, T. 16 . , R. 43 
E. , on US highway 195, 3.1 mi . SE of 
Col fax courthouse. Alt . : 2,220 1

• 

E 1 I 4SWl I 4 sec. 6, T. 15 . , R. 44 E. , 
on US hi ghway 195 , 5.5 mi . from Colfax 
cou r thouse. Alt.: 2 270'. 

1 owe r basalt 

mi dd l e Yakima 
basalt 

lower ba salt 

middl e Yakima 
basalt 

El/4 Ell4 sec. 14, T. 16 . , R. 43 E., 
0.65 mi. E. of Colfax on hig hway 272 , 
north side of road . Alt.: 2,270 '. 

Eli4SW1/4 sec . 11, T. 16 N., R. 43 l ower Ya kima 
E. ~W junction of highways 195 and basalt 
295 in Colfax . Alt.: l ,970' . 

1 F.ll4 sec. 2 , T. 16 N. middle Ya kima 
R. 43 E., on new highway 195 at too basalt 
of Buck Canvon . Two mi. o. of 
junc t ion of· highways 195 and 295 . 
Alt . : 2,320 1

• 

E1 14 sec. 32, T. 15 N. , R. 36 E., 
1 mi. SW of Wash tu cna on hig hway 
260, ( o 1 d 11 B) . Alt . : about 1 , 200 1 

• 

Same as above, but lower . 

Same as above, but lower. 

Same as above , but lower. 

Same as above, but lowe r. 

Same as above, but lower . 

Same as above, but lower. 

Same as above , bu t lower . 
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70-B-236 

70-B-237 

70-B-238 

70-B-239 

70-B-240 

70-B-241 

70-B-242 

70-B-243 

70-B-244 

70-B-245 

70-B-246 

70-B-247 

70-B-248 

70-B-249 

70-B-250 

70-B-251 

70-B-252 

70 -B -259 

70-B-260 

w 

Table 1-8 continued 

Frankli n 

Adams 

Conne ll 
(30 I) 

esa 
(15 I) 

Rye Grass 
Coulee 

Ritzville 
E 

Lincoln Ritzville 

Whitman 

Nez Perce 

Lewis 

Latah 

Nel Perce 

(A S l :250,000) 

Texas Lake 

Colfax North 

Sweetwater 

Cu ldeSac 
(15 I) 

Troy 

Kendrick 
(15 I) 

SEl/1SW1/4 sec. 4, T. 13 R. 34 middle Yakima 
E. ,Junction of Pasco-Ka hl otus road basalt 
and Devils Canyon damsite road SW 
of Kahlotus . Alt . : 1,150 1

• 

S~Jl/4 \· l/4 sec. 25, T. 13 R. 30 
E., on hi ghway 17, S. of Esouatzel 
Coulee . . end of esa. 
Alt.: 680 1

• 

NEl/4SE l /4 sec. l, T. 11 R. 30 
E. on old qravel road, eas t of 
highway 395 near mouth of Smi th 
Canyon . Alt .: 760 1

• 

SEl/4SEl/4 sec. l T. 11 R. 30 
E . A lt . : 8()0 I • 

SE l/4SWl / 4 sec. 8, T. lq I. , R. 36 
E .. i n gravel oits east of Highway 
90 • 1:\ lt , : l 830 I , 

El/4 sec. 28, T. 21 N. R. 38 E., 
Rest stop at E end of Sprague 
La ke , west of hi ghway 90. 
A 1t . : 1 900 I • 

Same as above. 

N.4l/4~A /4 sec. 29, T. 19 . , R. 40 
E., road cut in highway 23, 2.5 mi . 
N. of Rock Creek. Alt . : 1,850 1

• 

El / 2 sec. 13 , T. 17 ., R. 43 E., 
road cu t in highway 23, 2.5 mi . 
N. of Rock Creek. Alt .: 1 ,850 1

• 

NE l /4 El/4 sec. 2, T. 34 R. 4 
W. across from house at roadside. 
lt . : 2,320 1

• 

Wl/4 El/4 sec. 2 T. 34 
A lt . : 2 200 I • 

SEl/ 45\oll/ 4 sec. 35, T. 35 
Alt. : 2 080 I • 

R. 4 W. , 

R. 4 W., 

SE l /4SEl/4 sec . 34, T. 35 N. R. 4 W., 
Alt. : 1 770 I • 

SWl/4S l /4 sec. 19, T. 35 
W. , i n Camas Creek valley. 
A lt . : l , 880 I • 

R. 2 

SEl / 4SEl/ 4 sec. 19 T. 35 W., R. 2 
\4 . ' A l t . : l ' 9 40 I • 

Wl/ 4 Wl/4 sec . 2t T. 35 R. 2 
W., in Laowai Creek valley . 
Alt .: 2,920 1

• 

Probably 1/ 4 El / 4 sec. 32, T. 34 . , 
R. 2 W., in Laowai Creek valley , 0.5 
mi. of junc tion Hiq hway (business) 
95 and Bypass 95 , which is l mi. NE of 
Winchester. Al t.: 3,8n0 1

• 

upper Yaki ma 
bas a 1t 

midd le Yaki ma 
basalt 

l ower Ya ki ma 
basalt 

lower basalt 

lower Yaki ma 
basalt 

NE l / 4 El/4 sec. 5, T. 38 N., R. 4 W. middle Yaki ma 
west side of Litt le Potlach Creek basalt 
v a 11 ey . A 1t . : 2 , 560 ' . 

S\~l/4S v!l/4 sec. 24, T. 38 . , R. 2 
W., near sec. corner. 
A 1t. : 2 , n o I • 
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70- B- 261 

70-B-262 

70-B-263 

70- B-264 

70- B-265 

70- B-266 0 

70- B-267 

70- B-268 

70- B-269 

70- B-270 

Table 1-B continued 

Ne z Perce 

Lewis 

Cl earwate r 

Ne z Perce 

Wasco 

Kendrick 
( 15 I ) 

CuldeSac 
(15 1

) 

Pull man 

SE1/4SI~l/ 4 sec. 33, T. 37 R. 3 
W. probably in old quarry on US 
hiqhway 12 just ~est of mouth 
of Cottonwood Creek. Alt.: 880 1

• 

~Jl/4 El/4 sec. , T. 36 . , R. 3 
W. , probably j ust East of mouth of 
Co ttonwood Cree k, on US highwa 12 . 
Alt . : 900 I . 

NEl/ 4 sec. 21, T. 34 . , R. 2 W. 
A lt . : 3 ' 800 I • 

(AMS , 1 :250,000) NWl /4 sec. 35, T. 40 R. 2 E. 
S. of town of Elk River, SW of 
1 a ke. A 1 t . : 2 800 1 

• 

Lewi ston NWl/4 1-11/4 sec. 32, T. 36 R. 5 
Orchards orth W., in nrth Lewi ston, . of 

Clearwater R. , and . of highwa 
95 and 410 intersection. 
A 1 t. : 750 I . 

Sherar 1 s Bridge El/4 El/4 sec . 4, . 4 S., R. 14 E., 
. of highway 216 and Winter Water 

Cree k. Alt.: 1,190 1
• 

NW1/ 4 Wl/4 sec . 4, T. 4 S. R. 14 E. 
. si de of highway 216. 

Alt . : 1,150 1
• 

SE l/4 Wl/4 sec. 4 T. 4 S., R. 14 E. , 
N. side of highway 216. 
Alt. : 1,080 1

• 

SWl/ 4 El/4 sec . 4 T. 4 S., R. 14 
E., . side of hi ghway 216. 
A lt . : 1 '0 30 I • 

SEl/4 El/4 sec. 4, T. 4 S., R. 14 
E. . side of highway 216. 
Alt. : 920 1

• 
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l owe r basalt 

lower Yakima 
basalt 

middle Ya kima 
basalt 

lower Yakima 
basalt 

RC 

y 

L 

L 

FS 

FS 

FS 

y 

y 



Table2-A . 

PJ 8- 1 

5 I U2 5 L. 6 OlJ 
AL2 Ll 3 14.000 
F ~ 03 2 . 8 00 
FE J 9 . C7 
"'u (l 5.000 
LA ll 9 . 0 00 

A2f"\ . 300 
2Ll 0 . 900 

d 2 t l L. 7 70 
r 1 2 2 . 4 20 

1> 20 5 0 . 350 
'.1 , 0 • 2 10 
~ ·J . 0 . 50 

Tota l 100 . 6 

PJ B-12 

l ll 2 50 . 6 0 
All u 1 l3 . 6 00 
Fc20 i 3 · 600 
... 0 10 . 2 60 

"' ·u 4.300 
AO 8 . 500 
A2U 3 . 0 0 

K2 d 1 . 200 
2 1. 540 

Tl d2 J . 140 
1-'2 5 0 . 43 0 
'\ (] 0 . 2 30 
CUi' o. 050 
Tota l 100 . 7 

-3 

5 102 5~ . ?00 

l 2L1 3 13 . 400 
r 2 U} 3 . 300 
F t ' 8 . 8 70 

"' G 4 . 40 
CI\ U • 000 

A2U 3 . ooo 
K2u 1. 7 00 
H2 D 1 . :00 
T I l 2 2 . 2 7 
P2 u 5 o. 3 30 

0 0 . 2 10 
.c 12 0 . 05 0 

To al 99 . 2 

Chemical analyses of sampl es described ~n Tabl e ?-B : U.S. Geological Survey 
rock analysis laboratory, Flagstaff, Ar1zona . Pr1nc1oal analyst: R. Swenson. 

PJ -3 PJ t; -4 PJ B-5 OJ [) -6 PJ B-" PJ B- PJ B-9 P J B- 10 

47.1 00 46 . 500 46.400 4 • 100 4 6 . 500 4 7. 100 46 . 000 50 .200 

1? .7 00 15 . 70 0 16.60 J 15. 900 1 5. 0 ts.aoo 1 5 . 4 00 14.800 

6 . 000 3.200 4 . 200 2 . 800 1 . 500 4.600 5 . 200 5. 40 0 

6 . 210 9 . 270 o . 930 9.990 10 . 440 7.830 7 . 740 7.b50 

5 . 30 .ooo 4.600 6 . 000 6.00 6 . 000 5.900 4.600 

• 500 '3 . 2 00 8 . 0 00 9 . 000 8 . 90 . 500 • 000 8 .300 

2 . 800 2 . 200 2 · 4 0 3. 00 2 . 50 0 3 . 3 0 2 . 00 3.200 
l.) .Q OO l. 7 00 1 . 6 0 0 . 900 1. 200 . 800 1. 400 1.200 
4 . 320 4.60 0 5 . 45 0 1. 340 4 . 070 J . 160 4. 5 10 1. 8 50 
2 . 700 2 .7 50 2. 580 2 . 750 2 . 52 0 2 . 64 0 2 . 480 2 .63 0 
0 .400 0 .310 0 .360 0 · 390 0 .3 50 0 . 360 0.390 0.350 
o. 180 o. 190 o. 17 0 o. 2 0 0 0 .1 8 • 1 0 0. 180 0 .190 
. oso o.oso 0 . 050 50 0.0 0 0 . 0 50 o.o so .050 

100 . 1 100 . 7 99 . 3 100 . 7 99 . 9 100 . 4 100 . 7 100 . 4 

PJB-l3 PJB- 14 PJ B- 15 P J R- I 6 PJB-17 P J B- 18 PJB-19 B-1 

49 . 0 0 46 . 900 2 .1 0 0 52 .1 00 5 1. 800 52 .400 52 . 500 52.300 
1 5. 2J 0 15 . 2 00 1 4 .2 0 13 . 400 14. 0 13. 90 0 13.600 13.800 
4.800 4.900 3.500 4. 3 00 s. 100 4. 2 00 3 .6 0 0 5.200 
7. 83 0 7.11 0 8 .460 8 . 160 6.570 . 010 8 .460 7.200 
5 . 800 5 . 900 4.700 4 . 200 4. 100 4.300 4.900 •• 100 
9.700 A.4 00 8 . 700 8 .000 8 . 3 00 8 -1 00 8 .6 00 7.900 
3 . 2 0 2 . 200 3 . 20 3 . 100 3 . 000 2 .900 3.000 3.000 
1. 0(10 1. 800 1. 300 1 . 4 00 1 .400 I. 50 0 1.200 1.800 
1. 900 5 .440 1.64 0 l. 98 0 2 . SC)Q ? . 400 1. 4 70 1. 300 
2 . 500 2.140 2 . 280 2 . 4 1. 0 2 . 240 2 . 300 2 ·290 1.640 
L) . 350 l) . 3 20 0 . 350 0 . 380 0 . 370 0 .3 50 0 . 3 30 0.800 
0 . 18 0 0 . 19 0 0 .2 00 0 . 220 0 .1 80 0 . 2 10 o.zoo o. 190 

• 050 0 . OS 0 0 . 050 0 . oso .os o. oso 0.050 0.050 

100 . 6 100 . 5 100 . 6 99 . 6 99 . 9 100 . 6 100 . 2 99 . 2 

8-4 8-5 B-6 8-7 

53 . 90 0 52.400 48 . 500 4 9 . 200 
13 .700 14 . 00 l. 5 . 100 13 . 700 

?. 400 3 . 700 3.500 1 .9 0 
7 . 200 8.820 7. 290 1 2 . 690 
3 .7 00 3 . AOO 8 . 0 u • 300 
7. 70 0 7 . 800 1 L. 200 9 . 100 
3 . 200 3 . 500 2 . 200 2 . 800 
l. 600 1 .4 0 .4 1. 2 00 
1. 2 70 1. 000 2 . 070 0 . 8 30 
2 . l6 2 .4 80 l. 60 3 . ll 0 
o. 360 0 . 350 • 36 0 . 6 80 
o. 2 10 \) . 210 o. 190 0 .26 0 
0 . 050 0.050 .050 . a 50 

100 . 4 99 . 5 100 . 7 100 . 8 
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P JB - 1 l 

49.300 
14.400 

6.700 
6 .750 
•• 2 00 
8.700 
3 . 200 
1. 2 00 
2.320 
2.990 
o. 450 
a. 190 
0.050 

100 . lj 

B-2 

53 .300 
14.000 
8.600 
3. 2 4 0 
3.900 
8 . 200 
3.500 
1. 600 
1 . 40 0 
2 . 300 
0.330 
0.180 
0 . 050 

100 . 6 



Table 2-B. 

Field State County 
No. 

PJB-1 Adams 

PJ B-3 

PJB- 4 

PJB-5 

PJB-6 

PJB -7 

PJB-8 

PJB-9 

PJB-10 

PJB-11 

PJB-12 

PJB- 13 

PJB-14 

PJB-15 

PJB-16 

PJB -17 

PJB-18 

PJB-1 9 

B-1 

B-2 

e- 3 

B-4 

8-5 

Location and des cription of Columbia River basalt samnl es 
collected by Patsy S. Breesor and ohn Bond, both of the 
Unive rsi ty of Idaho, in 1970. Analyses are qiven in Table 2-A. 

Quadran gle Location Stratigraphic 
Unit 

Indian Mountain Wli4SE114 sec. 27, T. 22 . ' R. lower basalt 
E., West of Little Salmon River 
and US Highway 95 . 
Alt.: Ab out 3,000 1

• 

Same as above, but higher. 

Same as above, but higher. 

Same as above, but higher . 

Same as above, but higher. 

Same as above, but higher . 

Same as above, but higher. 

Same as above, but higher. 

NE114SW114 sec. 27, T. 22 . , R. 
E., West of Li ttle Salmon River 
and US Highway 95. 

Same as above, but higher. 

Same as above , but higher . 

Same as above , but hi gher . 

Same as above, but higher. 

Same as above, but hi gh er . lower Yakima 
basalt 

Probabl y NW 114S W114 sec. 27, T. 22 
N., R. 1 E. , West of Lit tle Sa lmon 
Ri ver and US Hi ghw ay 95. 

Same as above, but hi gher. 

Same as abo ve , but higher. 

Same as above, but higher. Probably 
near Camp Az Mark benchmark. 
Al t .: about 4,560 1

• 

Hornet NE11 4SE 114 sec. 10 , T. 19 N., R. 2 
( 15 1

) W., Along road high above and west 
of Grouse Creek. A lt . : 5 '9 20 I • 

Same as above, but to north along road. 

Same as above, to the north al on g 
road. Alt. : about 5,860 1

• 

S E 1 I 4N E 1 I 4 s e c . 10, T. 19' . , R. 2 
W., Al t . : about 5,760 1

• 

Same as above . Alt. : about 5 ,800 1 
• 
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Flow Chemica 1 
No . Type 

PG 

PG 

LS 

RC 

LS 

LS 

LS 

LS 

FS 

LS 

LS 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 



Table 2-B continued 

B-6 Idaho Riggins NE l/4SW l/4 sec. 26 T. 25 N., R. lower basalt PG 
E., East of Sal mon River and US (dike) 
Highway 95 . Alt. : about 1 ,800' . 

B-7 w Whitman Pull man SEl/4SWl/4 sec . 4, T. 14 N. , R. 45 middle Yakima L 
AMS 1 :250,000 E., in Whitlow quarry S. of RR basalt 

tracks and elevator . 
Alt . : 2,420 I • Same as 70-B-220. 
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:>l J 2 
A 2 J 1 
t-1: 20 
H ·IJ 
'I GO 
CA O 

A20 
2 Cl 

H20 
T I 2 
r2 ns 
~I u 
C02 
Total 

10 2 
AL 203 

E2U 3 
1- t: ll 

GO 
CA tl 
•' A2 

2 
H2 () 
T 1 2 
P 2~5 

M 0 
(.. 02 

Total 

5 1:12 
AL 20 J 
F 203 
F J 

u 
SA O 

A2rl 
2J 
2J 

T l ll2 
p 2) 5 

0 
C02 
Total 

Table 3-A. 

7l- 4 

52 . o 0 
14. 200 

2 . 800 
9.930 
2 . )00 
6 . 20 
3 . 400 
) . 200 
0 . 920 
2 . 620 
0 . 8 70 
o. 2 50 
o. 9 30 

100 . 4 

71-76 

52 . 8 00 
14. 300 

1. 9 00 
9.690 
5 .1 00 
9 . 00 
2 . "00 
1 . 400 
o. 3 40 
1 . 770 
0 . 260 
0 . 200 
0 . 150 

Chemical analyses of samples described in Tabl e 3-B. U.S. Geo l ogical Survey 
rock analysis l aboratory, Flagstaff , Ar izona. Principal ana lyst: D. Emmons. 
Analysi s made in ovember, 1971. 

7 1- 5 

52 . 10 0 
14. 800 

3 . 300 
6 .350 
5 . 400 
9 . 500 
3. 10 0 
0 . 900 
1 . 76 
L. 550 
0 . 3. 0 
0 . 19 0 
O. LBO 

99 . 5 

71-77 

53 . 900 
14.700 

1. 600 
<.:J . 270 
4. 800 
8 . 40 0 
2 . 9 0 
l. 300 
1. 1 so 
1.68 0 
0.260 
o. 160 
0 . 15 0 

71 - 57 

49 . 9 0 0 
14 . 200 

5 . 800 
4 . 900 
6 . 000 

10 • 30 0 
2 . 900 
0 . 700 
3 . 0 4 0 
1.440 
0 .3 20 
0 .1 6 0 
0 . 310 

100 . 0 

71-78 

53 . 900 
14.100 

5 .600 
7.860 
3 . 300 
6 .6 00 
3 . 300 
1.800 
1.140 
2 .250 
0 .42 0 
u-2oo 
0.150 

7L- 5 

50 .400 
13 . 500 

3.600 
11 . 1 60 

4.500 
8 .500 
3 .000 
1.300 
0.400 
3. 160 
0.620 
0-240 
0 .1 50 

100 . 5 

71-102 

5 L. 2 00 
14.000 

2 .700 
11.990 
4.200 
8 . 100 
2 .700 
1.500 
0 .360 
2.970 
o.soo 
0.270 
0.150 

71-59 

51 . 0 00 
13.700 

2.700 
11.950 

4 . 200 
8 . 200 
2.700 
1.400 
0.420 
3 .o 20 
o. 5 80 
0. 2 30 
0 .160 

100 . 3 

71-103 

53. 500 
14.700 

3 .zoo 
8.060 
4.200 
8. 400 
2.800 
1.200 
1.640 
L. 7 40 
0.320 
0.200 
0.190 

71-60 

50.800 
13.400 

3. 100 
11.5 80 
4.20 0 
8 . 100 
2 . 600 
1. 500 
0 .49 0 
3 . 020 
0.560 
o. 230 
0 .300 

99 . 9 

71-10 8 

47.500 
1 3 .50 0 
3.400 

11.770 
5.700 
9.500 
2. 400 
0.900 
1.000 
3. 37 0 
0.740 
o. 220 
0.160 

71 -72 

52 . 600 
13 . 300 

2 . 200 
11 • L 0 

2 . 300 
6 .000 
3 . 000 
2 .900 
1. 100 
2 .6 30 
0 . 880 
0.280 
1. 930 

100 . 3 

71-109 

47.900 
12.800 

3 .2 00 
10.890 

4.100 
10 .600 

2 . 300 
1.200 
1.400 
3. 3 50 
0 .470 
0.340 
1.840 

71-73 

58 . 200 
1 5 . 600 
2. 900 
2.6 0 
1. 4 0 
6.30 
3 . 70 
3. 00 
1.9 20 
2 . 860 
0.83 0 
0 . 090 
0. 180 

100 . 0 

71-110 

47.2 00 
13 . 300 
2. 1 00 

11. 570 
6. 200 

10. 0 0 
2 . 500 
1. 2 00 
0 . 5 30 
3 . 2 80 
0.720 
0 . 230 
o. 160 

7 1-7 4 

49. 00 
13 .800 

2 . 400 
1 1. 580 

.too 
9.l. 0 
2 . 500 
1. 00 
O. o40 
3 . 180 
o. 730 
0 . 240 
0. 140 

100 . 0 

71-Lll 

49.60 
1). 300 

2 .700 
12.'580 

4 . 400 
8 . 8 0 0 
2 . 400 
1 . 0 0 
0 . 6 30 
3.450 
0 . 500 
0. 230 
0. 16 0 

99 . 7 100 . 3 100 . 6 100 . 6 100 . 2 100 . 2 100 . 4 99 . 8 100 . 

71-113 

46 .6 00 
12 . 000 
3 . oOO 

L3 . 690 
4.30 0 
f\ . 8 00 
2 . 300 
1 . 300 
1. 7 30 
3 . 600 
1 . 520 
0 - 310 
0 . 27 0 

100 . 0 

71-115 

5 1.1 00 
15 . 200 
1.700 
9 . 330 
7 . 200 

10 . 600 
2 .400 
0 . 700 
0 . 2 1 0 
l. 6)J 
0 . 230 
o. 180 
u. 120 

100 . 6 

71-116 

49 . 000 
14.600 
2.500 

12 . 760 
4.400 
8 .60 0 
2 . 00 
1. 300 
0 . 570 
3.380 
0.480 

. 230 
0 .050 

100 . 1 

71-LL7 

47.100 
14.800 

5 . 500 
8.550 
s.ooo 

10.100 
2 . 500 
o. 700 
1.280 
3.550 
o. 730 
o. 210 
o .'t4o 

100 . 2 

7l-ll8 

47.400 
14.000 
2.900 

12.020 
5. 600 
9.400 
2 .400 
1.000 
0.100 
3 .410 
0.700 
0.240 
0.140 

99 . 9 

30 

7 L- 75 

49 . 90 
14.000 
4.7 0 
9 . 8 0 

.lOO 
8 .6 0 
2 . 700 
L . 100 
o. 70 
2 . 990 
0 . 790 
o. 2 0 
0 .1 50 

100 . 2 

71-LL 2 

46 . 000 
12 . 3 0 

3. 900 
14.4 90 

4 . 400 
8 . 700 
2 . 400 
1. 400 
0 . 570 
3 . 630 
l. s l 0 
0 . JO 
o. 340 

100 . 0 



Fiel d 
o. 

DSTW7l-4 

DSTW7l-5 

DSTW7l-57 

DSTW71-58 

DSTW7l-59 

DSTW7l- 60 

DSTW7l-72 

DSTW7l-73 

DSTW7l-74 

DSTW7l-75 

DSTW71-76 

DSTW7l-77 

DSTW7l -78 

State 

0 

w 

w 

Table 3-B. Location and des cr ip tion of samples col l ected 

~Y Q. A. Swanson and T. L. Wright, Fall 1Q 71. 

Analyses are given in Table 3-A. 

County Quadrangle 

Wallowa Grangeville 
(A S, 1 :250,000) 

Garfield Pomeroy 

Whitman Col ton 

Bishop 

Location 

Sec. 35, T. 6 N. , R. 42 E. , 
Near top of grade, S. of Grande 
Ronde River. State Rt. 3, 
NE 1/4 NE 1/4 Sec. 26 , T .6N., R. 44 E. 

Lower of two porphyritic flows 
underlying 71 -4 

Stratigraphic 
Unit 

middl e (? ) 
Yaki ma 
basalt 

NWl/4 Wl/4 sec. 16, T. 11 . , R. 42 middle Yakima 
E., Roadcut on Highway 128, south of basalt 
Pomeroy, in Benjamin Gulch, 0. 1 mi. 
NW of quarry. Alt: 2520 ' . 

SWl/4SWl/4 sec. 8, T. 11 N., R. 42 
E., at biq bend in road, in 
Benjamin Gulch, south of Pomeroy . 
Alt.: about 2,250'. Underlies 
71-57. 

Same as above , second flow above 
71-58. 
Wl/4 Wl/4 sec. 16, T. ll N. , 

R. 42 E. , Small quarry along 
Benjamin Gulch Road, flow 
overlying 71-5 7 

Wl/4SEl/4 sec. 26 T. 13 N. R. 44 middle Yakima 
E. , New roadcut on road to Yakawawa basalt 
Canyon . Alt.: 2,825'. 

Small roadcut at junction of small 
side road with main road along 
boundary of SEl/4 sec. 26 and NEl/4 
sec. 35, T. 13 N. , R. 44 E. 
Alt.: 2,630'. Flow underlying 
71-72. 

Sl/2 sec. 26 or Nl/2 sec . 35, T. 13 
N., R. 44 E., near Creek bed. 
Alt.: 2,500' . Flow underlying 71-73. 

SEl/4SWl/4 sec. 26, T. 13 N., R. 44 
E. , North east of Yakawawa Canyon . 
Alt.: 2 360'. Flow underlying 71 - 74. 

Same as above, but lower, near creek lower Yaki ma 
bed in Yakawawa Canyon . Al t .: 2,330'. basalt 
Flow underlying 71-75. 

Same as above , but lower. Fifteen 
feet a~ove creek bed in Yakawawa 
Canyon . Alt . : 2,230'. Flow 
underlying 71-76. 

SWl/4SWl/4 sec. 26, T. 13 N. , R. 44 
E., Ledge forms falls in creek of 
Yakawawa Canyon. Alt.: 2,160' . 
Flow underlying 71-77. 
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Flow 
0 . 

Chemical 
yoe 

U? 

y 

PG? 

F 

FS 

FS 

U? 

R 

y 

y 

y 



DSTW71-102 

DSTW71-l 03 

OSTW71-108 

DSTW71-109 

DSTW71-110 

DSTW71-lll 

DSTW7l-112 

DSTW7l- ll3 

DSTW7l-ll5 

DSTW7 l-ll6 

DSTW7l-ll7 

DSTW7l-ll8 

w 

Table 3-B continued 

Franklin 

Wall a Wa 11 a 

Franklin 

LCJfler 
monumental 

dam 

Humorist 

Levey SE 

SEl/4SWl/4 sec. 27 , T. 13 
R. 34 E., East side of 
Devil 's Canyon road, near south end 
of canyon. Alt.: 650' 

SW1/4S 1/4 sec. 8, T. 12 . , 
R. 34 E. , roadcut 0. 75 mi . west 
of Windust Park along north side 
of Snake River. 

SEl/45~11/4 sec. 24, T. 9 N., R. 31 
E., 0.5 mi. south of south end of 
Ice Harbor Dam. Alt.: 510 ' . 
Overlies bedded cinder welded 
spatter. 

SE1/4N~il/4sec. 24, T. 9 ., R. 31 
E., Roadcuts, 100-200 yards south 
from south end of Ice Harbor Dam. 
Upper of two flows that underlie 
71-108. 

SEl/4SWl/4 sec . 23, T. 9 N., R. 31 
E., East end of sideromelane 
breccia outcroo, just south of 
large turn- around west of Ice 
Harbor Dam. 

SWl/4SWl/4 sec. 23 T. 9 . , R. 31 
E. , 300 ya rds west of samole 
71-110 and orobably underlying it . 

SEl/4SEl/4 sec. 22, T. 9 R. 31 
E., near Tiger tri anqul ati on 
station. 

SE1/4SE1/4 sec. 22, T. 9 ., R. 31 
E., Exoosure in artificial cuts 
of dike cuttinq 71-108 correlative. 

SEl/4SEl/4 sec. 7, T. 9 . , R. 32 
E., 0.5 mi. SW of Levey alonq 
railroad cut. 

SWl/4 El/4 sec. lR, T. 9 . , R. 32 
E. , rail road cut l mi. southwest of 
Levey. Flow overlying 71-115. 

NWl/4SWl/4 sec. 18 T. 9 N., R. 32 
E. railroad cuts l .5 mi. southwest 
of Levey. Westernmost of three 
dikes cuttinq 71-lln cor relative. 

SWl/4SEl/4 sec. 17, T. 9 N. R. 32 
E., near Gar trian gulat ion stat ion, 
0.5 mi. northeast of Ash. Flow 
overlies 71-116 correlative. 
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middle Yakima 
basalt 

lower Yakima 
basalt 

upper Yakima 
basalt 

(dike or pillow) 

upper Yakima 
ba salt 

(dike) 

upper Yakima 
basalt 

(di ke) 

upper Yaki ma 
basalt 

FS 

y 

IH 

E 

IH 

E 

TH 

IH 

p 

E 

IH 

IH 



Sl 0 2 
AL2 lJ 3 
F- E203 
F 
MG O 
CAD 

AZ U 
K2 0 
HZ 
T 102 
P20., 
lot NO 
C02 
Total 

51 02 
AL2 01 
FE2 03 
FE () 
"'GO 
CA O 
NAZO 
K2 0 
H20 
r 102 
P2 05 
MN O 
C02 
Total 

s 102 
AL Z 03 
FE203 
Hi O 
"1 0 

A 
AZ O 

KZO 
H2 'J 
T I UZ 
P2 5 
MN O 
C02 
To al 

Table 4-A. 

11- L £ 

54.200 
1.3. 000 
4.200 
9 . 58 
2.900 
6.700 
3.500 
z. 000 
0.700 
2 .4.0 
0.830 
o.Z80 
0.0 60 

100 . 4 

71-40 

49.000 
13.700 
3. 100 

10.4t40 
5.000 
9.500 
2.700 
1. 2 00 
0.960 
3.110 
0.720 
o. 2 20 
0.080 

99 . 7 

71-147 

55 . 100 
l3. 500 
3.4 00 
8 .410 
3.500 
6.900 
3. 200 
1. 8 00 
1. l 00 
1. 9 30 
0.330 
0.180 
0.050 

100 . 0 

Chemical analyses of samples described in Table 4-B. U.S. Geological Survey 
rock analys is laboratory, Flagstaff, Ari zona. Principa l analyst: 0 . Emmons. 
AnalyYis made in January, 1972. 

71- 13 

54 . 500 
1 j. 300 

2.700 
10-230 
3.500 
7. 300 
3 .400 
L. 9Q.O 
o. 870 
2 . 210 
0.380 
0 . 2 10 
0.090 

100 . 6 

71-46 

54.400 
12 • 40 0 

1. 700 
10.120 
4.400 
8.600 
3.100 
1. 700 
0.630 
2.090 
o. 310 
0.190 
0.090 

94 . 7 

71-148 

53.600 
13.400 
2.900 
9. 720 
4.200 
7.800 
3 .200 
1.300 
0. 55 0 
1. 900 
0.310 
0 . 240 
o. 390 

99 . 5 

71-27 A 

54.5 00 
14.100 

2. 30 0 
9 .o 30 
3 .8 00 
7.900 
3.200 
l. 700 
0.680 
2-040 

.340 
0 .21 0 

.140 

99. 9 

11-100 

51.200 
12 .4 0 

5 .50 0 
9.500 
3.700 
7.900 
2 -800 
1. 3 00 
1. 16 0 
3 . 030 
o. 550 
0.240 
0 . 0 90 

99 . 4 

71-149 

50.200 
13.300 
J.lOO 

11.400 
4.9 0 
9 . 200 
2 .900 
1.100 
0 . 590 
2 . 15 0 
0.320 
0 . 260 
0 .06 0 

99 . 5 

71- 28 A 

54. 200 
13.900 

z. ooo 
9 .45 0 
4.200 
8 . 600 
3.200 
1·. 5 00 
0.870 
2 .080 
o. 310 
0 . 200 
0.060 

100 . 6 

71-101 

50.800 
12 .400 
2.700 

12.450 
4.00 0 
8.100 
2 . 500 
1.300 
1. 320 
3.520 
0 .520 
0.220 
0.090 

99 . 9 

71-150 

50.500 
l 5. 2 00 

4 . 000 
8 .1 50 
5.7 00 

10 .400 
J.too 
0.5 00 

.120 
1. 5 20 
o. 220 
0 . 220 
o. 060 

100 . 3 

7 1-2 9 

48 . 900 
15 . 00 

3 . 400 
8.780 
6 . 500 

10.000 
2 .90 0 
0 .400 
l. 770 
2 .210 
0. 260 
0 .200 
0 .090 

100 . 4 

71-121 

48.100 
12.200 

2 .700 
12. q 30 

5.800 
9 . 5 00 
2 .400 
l. 00 
0 .550 
3.590 
0.840 
o. 250 
0.110 

100 . 0 

71-151 

49.80 0 
15.000 

2 .600 
8 .990 
6.400 

10.500 
3 .000 
0.500 
0.640 
1.510 
0.240 
0.210 
0 .080 

99 . 5 
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71- 30 

54.200 
12 . tWO 
2.70 0 
9.760 
3.800 
7. 800 
3 . 000 
1.800 
l. 350 
2 .49 0 
0.360 
0.20 0 
0 .09 0 

100 . 4 

71- 12 2 

50 . 300 
12. 50 0 
3.800 

11.300 
4.20 0 
8 .600 
2 .400 
1.30 0 
1. 11 0 
3 . 310 
0 .490 
o. 22 0 
0.120 

99 . 7 

7L-32A 

53.600 
l . 700 

1 . 4 0 
10 . 860 
4.300 
7.900 
3. 200 
L . 600 
0 . 830 
2.390 
0 . 340 
.zoo 

0 . 090 

100 . 4 

71-142 

56.3 00 
14 .1 00 

3 .1 00 
5.990 

.200 
6.900 
3 . 700 
2 .400 
1.490 
2. 120 
0.360 
0.14 0 
0.080 

99 . 9 

71 - 3 

54.200 
l3.JOO 

2.800 
9.040 
~.ooo 

8.200 
3 . 000 
1.400 
o.a8o 
2. 060 
0.300 
o. 180 
0.080 

99 . 4 

71-143 

55.100 
13. 300 
3.200 
9.090 
4.300 
7-300 
3. 200 
1.500 
0.500 
1. 920 
0.310 
o. 190 
o. 110 

100 . 0 

7 1-3 4 

53 . 600 
u. 200 
1.700 

10.040 
4.600 
8. 2 00 
3. 00 
1.400 
0.810 
2.080 
0.310 
0. 2 00 
0.120 

100 . 1 

71-144 

55 .ROO 
13. 3 00 

3. 500 
9.180 
1.400 
6.600 
3. 0 0 
z.ooo 
0.6 50 
z. 070 
0. 330 
0.190 
0.060 

100.4 

71 -3 

54.400 
12 . 900 

2 .40 0 
1 0 .1 30 

3.700 
7.AOO 
3.700 
1. 500 
0.900 
2 . 02 0 
0.360 
o. 210 
o.oa o 

100 . 1 

71 - 14 6 

51.300 
13. 40 0 

3.500 
9.310 
4. 200 
7.700 
3 .300 
2 . 200 

.790 
2 .630 
1. 2 80 
0.24 0 
0.060 

99 . 9 



Table 4-B . Locati on and des cription of samoles collected 

by D. A. Swanson and T. L. Wriqht fall, 1971. 

Analyses are given in Table 4-A. 

Field State County Quadrangl e Location Stratigraphic Flow Chem ica 1 
No. Unit No. T.vpe 

DSTW71-12 0 Wallowa Grangev111 e AMS . SW1/4NE1 /4 sec. 3, T. 3 . ' R. lower Yakima y 
1:250,000 45 E. Thicker of two dikes basalt 

exposed near hairpin turn in 
road along upper Joseph Creek . 

DSTW71-13 0 Do. Dike 100' downstream from y 
71-12. 

DSTW71-27A Idaho NW1/4SW1/4 sec. 20, T. 29 N., y 
R.2 E., Flow in new roadcut on 
highway 95 on Whitebird grade. 
Alt.: 4010' John's Creek flow(?) 
of Bond, 1963. 

DSTW71-28A White Bird NW1/4NE1/4 sec . 30, T. 29 N., y 
R. 2 E. Do . A 1 t. : 3640 ' . 
Center Creek flow(?) of 
Bond, 1963 . 

DSTW71-29 NE1/4NE1/4 sec. 36, T. 29 N., PG 
R. 1 E. Do. A 1 t . : 29 30 I • 

Upper of two flows lyin{ 
between the Grave Creek ?) 
and Rock Creek flows of 
Bond, 1963. 

DSTW?l-30 SWl/4 sec. 30, T. 29 N., R. 2 y 
E. Do. Alt .: 3180'. Grave 
Creek flow(?) of Bond, 1963. 

DSTW71-32A Grangeville AMS. Sec. 8, T. 30 N., R. 1 E. 0.2 y 
1:250,000 mile up Grave Creek from its 

mouth at Rock Creek. Grave 
Creek flow of Bond, 1963. 

DSTW71-33 Sec . 5 , T. 30 N . , R. 1 E . , y 
1.0 mil e from mouth of Grave 
Creek. Flow overlying Grave 
Creek flow. 

DSTW71-34 Same as above, 1.35 mile from y 
mouth of Grave Creek. Center 
Creek flow of Bond, 1963 . 

DSTW71-35 Sec. 32, T. 31 N. , R. 1 E. , y 
3.2 miles from mouth of Grave 
Creek. Johns Creek flow of 
Bond, 1963. 

DSTW?l-40 Nez Perce Sweetwater SEl/4NWl/4 sec. 10, T. 34 N., middle Yakima 
R. 4 W. Second flow from top basalt 
of section near end of road. 

DSTW71-46 Cu.} de Sac NW1/4NE1/4 sec. 4, T. 36 N. , lower Yakima y 
R. 3 W. E. side of mouth of basalt 
Cottonwood Creek in larqe 
roadc ut. 
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Field 
No. 

OSTW7l-100 

OSTW 7l -l 01 

DSTW?l-121 

DSTW?l-122 

DSTW71-142 

DSTW?l-143 

DSTW71-144 

DSTW?l-146 

DSTW?l-147 

DSTW7l-148 

DSTW?l-149 

DSTW?l-150 

DSTW?l-151 

State 

w 

w 

w 

w 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Table 4-B continued 

County 

Franklin 

Walla Walla 

Wheeler 

Quadrangle 

Lower 
monumental 

dam 

Eltopi a 15 1 

Levey SE 

Condon 30 1 

Location 

SEl/4SWl /4 sec . 9 , T. 13 N., 
R. 34 E. De vil 's Canyon Road. 
Alt. : 900 I. 

SEl/4SEl/4 sec. 2l , T. 13 N., 
R. 34 t. Devils Canyon Road, 
Alt .: 710 1

• Talus at base of 
western exposure of intracanyon 
flaw. 

El/4SEl/4 sec. 22, T. ll N., 
R. 30 E. Flow capping two knobs 
west of canal 2.5 mi . S. of 
Eltopia. 

NWl/4SWl/4 sec. 8, T. 9 N., 
R. 32 E. Uppermost flow at 
top of q,rad~ above Levey. Co 1-
lected off road at alt.: 620'. 

NEl/4 sec . 27, T. 6 S., R. 20 E. 
Top of hill off unpaved road 
west of Fossil and SW of Butte 
Creek. Alt. : 3750' . 

SEl/4 sec. 15, T. 6 S., R. 20 
E. Prominent outcrop along 
north side of Butte Cr. across 
fro m old house and barn. Alt .: 
2270 I. 

Boundary of NWl/4 and El / 4 sec. 
15, T. 6 S., R. 20 E. Platy flow 
exposed in roadcuts at prominent 
bend in road. 

NEl/4NWl/4 sec. 15, T. 6 S. R. 20 
E. Thick flow collected on valley 
wall on north side and above 
Butte Creek . 

SWl/4SEl/4 sec . 10, T. 6 S. , R 20 
E. One or two flows above 71 -146 
collected on same slooe. 

Strat igrap hic 
Unit 

middle Yakima 
basalt 

upper(?) Yakima 
basalt 

upoer Yak i ma 
basalt 

lower Yak ima 
basalt 

SEl / 4 sec. 7, T. 6 S., R. 20 E. 
Coll ected at prominent bend in road 
just east of intersection of w. fork 
with Butte Cr . Probably same flow 
as 71-143. 

SEl/4 sec. 12, T. 6 S., R. 19 E. Picture Gorge 
Spectacula rly jointed flow collected basalt 
on north side of Butte Creek road. 

NW l /4 sec. 10, T. 6 S., R. 19 E. 
Roadcut south of Butte Creek. 

El/4 sec. 9, T. 6 S., R. 19 E. 
Collected from large Talus rocks 
below platy columns on south wall 
of Butte Creek Valley. This flow 
overlies and abuts against bedded 
tuffs of the John Day formation. 
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Flow Chemical 
No. Type 

FS 

EM 

IH 

E 

y 

y 

9 y 

10 

11 y 

6 y 

5 

3 PG 

PG 
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