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Major oxide, trace element, and glass chemistry of 
Colvunbia River basalt samples collected between 1971 and 1977 

by Thomas L. Wjright, Donald A. Swanson, 
Rosalind T. Helz, and Gary R. Byerly 

In this report we are making available all chemical analyses of 

whole rocks and selected glasses for samples of Columbia River Basalt 

that we collected between 1971 and 1977 during reconnaissance geologic 

mapping of the Columbia Plateau. In addition, data for selected samples 

collected by W.H. Taubeneck (Oregon State University) and the late 

Richard Clem (Whitman College) are included. Samples were analyzed in 

the laboratories of the U.S. Geological Survey (all whole-rock major- . 

oxide and some trace element analyses), the Smithsonian Institution 

(all glass analyses), and the University of Oregon (some trace-element 

analyses). Ellen Thurnau prepared the initial computer tabulation of 

the data on the U.S. Geological Survey's Honeywell MULTICS system. Kevin 

Black is responsible for completion of the data base as presented in 

Tables 1-3. Stratigraphic nomenclature follows revised terminology given 

in Swanson and others (1979). 

Chemical classification is based on major oxide analyses for samples 

from single stratigraphic units using the methods of Wright and Hamilton 

(1978). Identifications of chemical types are made using expanded polygons 

(cf. Wright and Hamilton, 1978, fig. 3 and discussion) using only samples 

for which analyses were in hand at the end of 1976. The error values 

used in the expansion are the standard error of the data set. Table 3 

shows the analyses used to define chemical types. Some samples, marked 

with an asterisk (*), were not used as they apparently represent differentiated, 

altered, or otherwise aberrant samples within a chemical type. Chemical 

identifications enclosed by quotation marks (e.g., 'ROZA') in Tables 1 and 2 



mark saniples for which the analysis falls outside of at least one polygon 

for the chemical type listed. A notation is made in the comment line as 

to which oxide(s) is aberrant. The chemical composition of a fresh 

sample not fitting any defined chemical type is listed as unclassified 

(UNC in Tables 1 and 2). These samples form the basis for definition of 

new chemical types. 

A listing of the tables and explanatory notes follows. Tables 1 

and 2 give information separately for flows and dikes respectively. 

Chemical analyses used to define chemical types (Table 3) are taken from 

flow analyses only. 

Tables la, 2a. Geographic location, stratigraphic position, and 

information related to chemical identifications are given for flows (la) 

and dikes (lb). 

Tables lb, 2b. Major oxide analyses of flows (lb) and dikes (2b). 

Tables Ic, 2c. Trace element analyses of selected flows (Ic) and 

dikes (2c) as determined by Instrumental Neutron Activation Analysis 

(INAA). Samples followed by F_ (e.g., 71-54 F) were analyzed by 

J.S, Fruchter at the University of Oregon. Samples followed by R 

(e.g., 71-54 R) were analyzed by L.J. Schwarz under the direction of 

project leader J.J. Rowe in the U.S. Geological Survey laboratory in 

Reston, Virginia. Chemical types (C.T.) are taken from Tables la, 2a. 

Tables Id, 2d. Major oxide analyses of glasses. Dike glasses (2d) 

represent rapidly quenched selvages. Flow glasses (Id) may represent 

pumice, welded spatter, pahoehoe surfaces, and rarely basalt selvages. 

Analyses were done by Gary R. Byerly and Tim O'Hearn on the electron 

microprobe at the Dept. of Mineral Sciences, Smithsonian Institution, 

using methods given by Byerly and others (1977). Chemical type (C.T.) 



is assigned from the known stratigraphic position of the sample and/or 

from similarity of composition to other glasses associated with analysed 

whole-rock samples of known chemical type. 

Table 3, Listing of samples used to define chemical types. Each 

chemical type is defined from samples in a single mappable stratigraphic 

unit. Samples preceded by an asterisk (*) are aberrant and are excluded 

from the calculation of average composition for the chemical type. Two 

chemical types, FS INC and GR INC, are represented by average compositions 

of different flows in the Frenchman Springs and Grande Ronde stratigraphic 

units respectively. Sample numbers to the right of each analysis (e.g. , 

FS 9, GRGF13N2) are coded designations of these averages and thus are not 

listed in Tables 1 and 2. 



EXPLANATORY NOTES FOR THE ABBREVIATIONS AND TERMS GIVEN IN TABLE la AND TABLE 2a 

S A M P L E N U M B E R 
DSTW denotes samples collected by D.A. Swanson, T.L. Wright, 
R,T. Helz, and G.R, Byerly and numbered serially within the 
year of collection (e,g., .74-205); C-, samples collected by 
the late Richard Clem? WT-, samples collected by W,H. Taubeneck. 

L O C A T I O N 

State W = Washington, O = Oregon, I = Idaho 

County As labelled 

Quadrangle U,S, Geological Survey 7 1/2' series 
unless otherwise indicated (e,g,. 
Mesa 15') 

Section Location given to nearest 16th section 
in most cases (e,g., NW/SW12 = northwest 
1/4 of southwest 1/4 of section 12; 
NW/13 = northwest 1/4 of section 13) 

Township (T) 

Range (R) 

Referred to Willamette Baseline in 
Washington and Oregon and Boise 
Baseline in Idaho 

Referred to Willamette Meridian in 
Washington and Oregon and Boise 
Meridian in Idaho 

S T R A T I G R A P H Y 

All Stratigraphic names are defined in Swanson and others (1979) 



Formation (FM) 

Member 

Abbreviations as follows: 
SM = Saddle Mountains 
WP = Wanapum 
GR = Grande Ronde 
IM = Imnaha 
PG = Picture Gorge 

Abbreviations as follows: 
L Men = Lower Monumental 
Ice H = Ice Harbor 
Buford = Buford 
El Mt = Elephant Mountain 
Pomona = Pomona 
Esquat = Esquatzel 
W Rdg = Weissenfels Ridge 
Asotin = Asotin 
W Cr = Wilbur Creek 
Um =? Umatilla 
Pr Rp = Priest Rapids 
Roza = Roza 
Fr Sp = Frenchman Springs 
Eck Mt = Eckler Mountain 

Flow Local name given where a p p r o p r i a t e 

C H E M I S T R Y 

Method of Analysis RR = U.S. Geological Survey rock analysis laboratory, Reston, Virginia, 
except RR-1,2; 
rapid rock methods under the direction of L. Shapiro and F. Brown 

XRF = U.S. Geological Survey rock analysis Iciboratory, Menlo Park, California; 
X-ray fluorescence methods under the direction of B. Fabbi, J. Christie, 
and V. Mossotti. 

T'TET = U.S. Geological Survey rock analysis laboratory, Denver, Colorado; 
wet chemical methods under the direction of D. Norton. 

D-1 = U.S. Geological Survey rock analysis laboratory, Denver, Colorado; 
qualitative XRF data done under the direction of J. Wahlberg. 

Partial chemical analyses designated by element(s). (e.g. Ti-, TiK-, K-) 



RR-0 Job 10744 Analysis of 8 samples used as standards 
TUialyst: Floyd Brown 

RR-1 Job F-246 Analyses using rapid rock methods done 
in the U.S. Geological Survey rock analysis 
laboratory. Flagstaff, Arizona 
Analyst: D. Emmons 

RR-2 Job F-250 Analyses using rapid rock methods done in 
the U.S. Geological Survey rock analysis 
laboratory. Flagstaff, Arizona 
Analyst: D. Emmons 

RR-3 Job 10879 Analysts: P. Elmore, H. Smith, R. Moore, 
J. Kelsey, J. Glenn 

RR-4 Job 10883 Analysts: P. Elmore, H. Smith, R. Moore, 
J, Kelsey, J, Glenn 

RR-5 Job 11024 Analysts: P, Elmore, H, Smith, J. Kelsey, 

J. Glenn 

RR-6 Job 11055 Analysts: S, Botts, L. Artis 

RR-7 Job 11218 Analysts: S. Botts, H. Smith 

RR-7a Job 11407 Analyst: P. Elmore 

RR-8 Job 11438 Analyst: P. Elmore 



RR-9 

RR-10 

RR-11 

RR-13 

RR-14 

RR-15 

Job 

Job 

Job 

Job 

Job 

Job 

11439 

11630 

11495 

11613 

11615 

AA95 

RR-16 

RR-17 

RR-18 

RR-21 

RR-2 2 

RR-2 3 

RR-24 

RR-2 5 

RR-2 6 

XRF-1 

XRF-2 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

AD14 

AE18 

11136 

AH69 

AJ91 

AE19 

AM80 

AM26 

AS29 

M2519 

JF18 

Analyst: H. Kirschenbaum 

Analyst: P. Elmore 

Analyst: S. Botts 

Analyst: H. Smith 

Analyst: L. Artis 

Note: Analyses given are averages of 4 
replicates of each of 3 samples. Compare 
with XRF-3 
Analyst: F. Brown 

Analyst: H. Smith 

Analyst: F. Brown 

Analysts: H. Smith, L. Artis 

Analyst: F. Brown 

Analyst: F. Brown 

Analyst: F. Brown 

Analysts: F, Brown, Z, Hamlin 

Analyst: F, Brown 

Analysts: Z. Hamlin, F. Brown 

T^alysts: L, Espos, H. Elsheimer 

Analyst: L. Espos 



XRF-3 Job JF15 

XRF-4 

XRF-6 

XRF-7 

XRF-8 

XRF-g 

XRF-10 

XRF-ll 

WET-0 

WET-1 

WET-2 

PARTIAL 

Job JH04 

Job JH99 

Job JK87 

Job JK86 

Job JR14 

Job PN95 

Job JW61 

Job 1088 

Job 1183 

Job 1106 

ANALYSES 

K-1 

TiK-1 

Ti-1 

Ti-2 

Job 

Job 

Job 

Job 

AS31 

JW72 

JS92 

JW82 

Note: Analyses given are averages of 4 
replicates of each of 3 samples. Compare 
with RR-15 
Analysts L, Espos 

Analyst; L, Espos 

Analyst: L. Espos 

Analyst: L, Espos 

Analyst: L. Espos 

Analyst; M. Villarreal 

Analyst; L, Espos 

Analysts; Bi'-Shia King, M, Villarreal 

Analyst: G, Riddle 

Analyst: E, Engleman, D, Norton 

Analyst; E, Brandt . 

Note: Chemical type identifications 
are based on stratigraphic 
information in addition to 
the analyzed oxide(s) 

Analysts: Z, Hamlin, F. Brown 

Analysts; B. King, M. Villarreal 

Analysts: B. King, M, Villarreal 

Analysts: H. Elsheimer, M. Villarreal 

oe 

A 



Ti-3 Job AS27 Analyst: Z. Hamlin, F, Brown 

Ti-4 Job AS28 Analyst: F. Brown 

D-1 Job PI70 Analyst: J, Wahlberg 
Note: Analyses are incomplete and 
qualitative and are treated as partial 
analyses. The data are not included 
in Tables lb, 2b. 

Chemical Type (CT) Abbreviations keyed to stratigraphic position 
as follows: 

L MON = Lower Monumental Member 

GOOSE = Ice Harbor Member 
Goose Island Flows 

INDIAN = Ice Harbor Member 
Indian Memorial Flow 

MARTIN = Ice Harbor Member 
Martindale Flows 

BASIN = Ice Harbor Member 
Basin City Flows 

BUFORD = Buford Member 

ELEPHANT = Elephant Mountain Member 

POMONA = Pomona Member 

ESQUAT = Esquatzel Member 

SLIP = Weissenfels Ridge Member 
Slippery Creek Flow 



LEW ORCH = Weissenfels Ridge Member 
Lewistpn Orchards Flow 

ASOTIN = Asotin Member 

WILBUR = Wilbur Member 

UMATILLA = Umatilla Member 

. LOLO INC ' „ . ^ „ .jt ,, w upper flows ^„,,^, = Priest Rapids Member = , in „. ROSALIA ^ lower flows 
ROZA = Roza Member 

FS INC = Frenchman Springs Member 

SHUMAKER = Eckler Mountain Member 
Shumaker Creek Flow 

DODGE = Eckler Mountain Member 
Dodge Flows 

ROBIN = Eckler Mountain Member 
Robinette Mountain Flow 

GR INC = Grande Ronde Basalt undivided 

UNC = unclassified; chemistry does not 
fit any defined chemical type 
within Yakima Basalt Subgroup. 

blank = chemistry corresponds to basalt 
other than Yakima basalt 



Glass yes = glass analysis available; for 
samples where only glass has been analyzed, 
The chemical type is based on stratigraphic 
position and/or comparison with glass 
analyses from samples of known chemical 
type. 
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T a b l e la. S a m p l e i n f o r m a t i o n for O S I W - flows c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 
Open /-//e 7̂ / - 7 / / 

I t 
I I 

I S A M P L E I 
f N U H O E R I S r I 

L O C A T I O N 

F Q U A D H A N G L E 

S T R A T I G H A P H r C H E M I S T R Y I 
I 

METIIOOlCHEM T t P E I G L A S S I 
I ...I I 

CO U N T Y I SECT I ON I 

I _ . _ l . 
T I !» FMI M E M B E R I 

1 . _ l . 
FLOW 

7 1 - 3 0 W a l l o w a Flora N E / N E Z 5N 44E SM O u f o r d 
From quarry,'.020'. O u f o r d flow of W a l k e r ( 1 9 7 3 ) . 

71-4 0 W a l l o w a Flora S W / S W a 6 6N 44E SM Um 
Flow under s e d i m e n t s u n d e r 7 1 - 3 . R o a d c u t , 3 4 8 0 ' . 

71-5 

71-6 

7 1 - 7 

7 1 - 1 0 

71-11 

7 1 - 1 4 

7 1 - 1 5 

7 1 - 1 7 

7 1 - 2 3 

7 1 - 2 4 

7 1 - 2 5 

71-27A 

71-28A 

7 1 - 2 9 

0 W a l l o w a Flora N E / N E 2 6 6N 44E GR Eck Mt Dodye 
Second flow b e l o w soil zone b e l o w 7 1 - 4 . R o a d c u t » 3 2 8 0 ' . F r a c t i o n a t e d c h e m i s t r y . 

0 W a l l o w a F l o r a N W / S E 1 4 6N 44E GR 
At W a s h i n g t o n - O r e g o n S t a t e l i n e , R o a d c u t , 2 2 3 0 ' . 

0 W a l l o w a Iroy S E / S E 3 0 6N 43E SM Et Mt W e n a h a 
S p e c t a c u l a r c I i f f - f o r m i n g W e n a h a flow of W a l k e r ( 1 9 7 5 ) , 

0 U n i o n M e d i c a l S p r i n g s 
Platy " a n d e s i t e " flow at Fraz i e r l o o k o u t . 

0 Wallowa Elk M o u n t a i n 
H o b e r t s liutte: p l a t e a u c a p p i n g s h i e l d , 4 0 2 0 ' 

S W / S E 3 3 5S 41E SM 

SU4 2N 45E GR 

0 Wallow,i Elk M o u n t a i n S W / N W 4 IN 45E GR 
Elk M o u n t a i n l o o k o u t : p l a t e a u c a p p i n g s h i e l d . 

W Asotin A s o t i n N W / N E 2 8 ION 46E SM A s o t i n 
A s o t i n G r a d e : flow a b o v e flow with p i l l o w e d b a s e . 

W A s o t i n A s o t i n 
I n t r a c a n y o n f l o w . U p p e r flow at S w a l l o w Rock, 

N E / S E 5 ION 46E SM El Mt 

W W h i t m a n La Cr o s s e 1 5 ' N E / N E 2 9 17N 40E WP Roza 
Altered p u m i c e from roadcut E of W i n o n a , 1 5 2 0 ' . 

W W h i t m a n La C r o s s e 1 5 ' N E / N E 2 9 17N 40E UP Roza 
Oikelet in p u m i c e : a l t e r e d . Same roadcut as 7 1 - 2 3 . 

W W h i t m a n La C r o s s e 1 5 ' N W / S E I O 17N 396 WP Roza 
Welded spatter from n a t u r a l o u t c r o p NW of W i n o n a . A l t e r e d c h e m i s t r y . 

I Idaho Whi te Ui rd 
Roadcut at 4 0 1 0 ' , n e w W h i t e B i r d g r a d e . 

I Idaho W h i t e Bird 
Roadcut at 3 6 4 0 ' , n e w W h i t e Bird g r a d e . 

I I daho Whi te U i rd 
Roadcut at 2 9 3 0 ' , n e w W h i t e Bird g r a d e . 

N W / S W 2 0 29N 2E GR 

N W / N E i O 29N 2E GR 

N E / N E 3 6 29N IE IM 

John's Creek 

Center Creek 

Ri)-3 . B U F O R D 

HR-1 U M A T I L L A 

RR-1 " D O D G E " 

RR-4 GR INC 

R R - i E L E P H A N T 

RH-4 UNC 

R R - 4 GR INC 

RR-4 GR INC yes 

RR-7 A S O T I N 

RR-4 E L E P H A N T yes 

RR-3 " R 0 7 A " y e s 

RR-3 " R O Z A " yes 

Rr(-3 " R O Z A " 

RR-2 GR INC 

RR-2 GR INC 

RH-2 UNC 

Page 1 



Table la. Sample information for DSTW- flows collected 19 71-1977. 

I I 
I I 
ISAMPLE I 
I DUMBER IS ri 
I I..I, 

L O C A T I O N 

COUNTY QUADRANGLE I SECTIONi 
.1 I . 

T I R 

S T R A T I G R A P H Y 

FMI HEMBERl 
. . . I I . 

FLOW 

C H E M I S T R Y 

MtTHOoTcHEM TYPEIGLASS 
l__ I 

71-30 

71-31 

71-31 A 

71-32A 

71-35 

I Idaho W h i t e a i r d 
Roadcut 3180',new White Bird grade. 

SW30 29N 2E GR 

I Idaho Moughmer Point SW/SW18 30N IE IM 
Standard sample. Type locaIity»Iarge roadcut,1580'. 

I Idaho 
S.nne as 71-51 

Moughme r Point 

71-36 

71-57 

I Idaho F enn 
Roadcut 0.2 m i , from mouth of Grave Creek, 

I I daho F enn 
Roadcut 1.0 mi. from mouth of Grave Creek. 

71-54 I Idaho F enn 

SW/SW18 30N IE IM 

SW/SW8 30N IE 6n 

NE/NW8 JON IE GR 

NE/SW5 30N IE GR 
No?0 high. Roadcut 1.5 mi. from mouth of Grave Creek, 

71-55 I Idaho Fenn SW/NE52 31N IE GR 
Na20 high.Roadcut 5.0 m i . from mouth of Grave Creek. 

Grave Creek 

Rock Creek 

Rock Creek 

Grave Creek 

Center Creek 

J ohns C reek 

RR-2 GR INC 

RR-0 UNC 

WET-0 UNC 

RH-2 GR INC 

RR-2 GR INC 

RR-2 "GR INC" 

RR-2 "GR INC* 

I Nez Perce Lewiston Orchards N SE/NW8 35N 5W SH U Rdg Leuiston Orchards RR-7 
Thain Rd. Above interbed. Roadcut, 1250'. 

I Nez Perce Lewiston Orchards N NW/NW8 35N 5W SM Asotin 
Below interbed under 71-36. Roadcut,1200'. 

LEW ORCH 

RR-7 ASOTIN 

71-58 

71 -59 

71-40 

7 1-41 

71-42 

71-42A 

I Nez Perce Sweetwater NE/NE2 54N 4W SM Asotin 
Equals 70-B-245 (Brock an.d Grolier, 1 9 7 5 ) . Roadcu t ,2550' . 

I Nez Perce Sweetwater SW/NEIO J4N 4W SM W Cr 
Highest flow in section. Overlies interbed. Gully N of end of road,2550', 

I Nez Perce Sweetwater 
Below interbed under 71-59. Along road,2200', 

SE/NWiO 54N 4U SM Pr Rp 

I Nez Perce Lapwai SW/SW7 56N 5W IM Rock Creek 
Eciuals 70-B-217 (Brock and Grolier, 1 9 7 5 ) ; roadcut on Highway 5 near mouth of Potlatch River, 

I Clearwater Ahsahka 15' 
Standard samp Ie.Road cut 2 mi S of Cavendish. 

I Clearwater 
Same as 71-42. 

Ahsahka 15' 

NE/SW22 57N 1W WP Pr Rp Lolo Creek 

NE/SW22 57N Iw WP Pr Rp Lolo Creek 

RR-4 ASOTIN 

RR-7 WILBUR 

RR-2 LOLO INC 

RR-4 UNC 

RR-U -LOLO INC 

WET-0 LOLO INC 

71-45 I Nez Perce Kendrick 15' NE/SW32 59N 5W WP Pr Rp 
Glass only. Collected at site of Brock and Grolier(1975,Table lb) 70-B-216 

yes 

Page 2 
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Table la. Sample information for DSTW- flows collected 1971-1977. 

I 
I 

S A M P L E ! 
NUMI3E R l ST I 

l _ _ l . 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI 
.1 I 

T I 

...1. 

R I FMI MEMBERl 

I __l _ I 

FLOW METHODICHEH TYPEIGLASS 
I I 

71-46 

71 -48 

71-52 

71-54 

71^54r 

71-55 

71-56 

71 -57 

71-5E 

71-59 

7 1-60 

71-61 

71 -64 

71-65 

7 1-66 

71-67 

I Nez Perce Kendrick 15' NW/NE4 56N 5W GR 
Equals 70-0-262 (Brock and Grolier, 1975).Roadcut,E side of mouth of Cottonwood Creek, 

I Idaho Kooskia NE/NW28 55N 4E SM Asotin 
Large columns above roadcut exposing interbed, 2770'. 

I Lewis Fletcher 
Highest flow in section. 

NU19 54N IE SM? 

W Garfield Alpowa Ridge NE/NVI15 11N 45E WP Roza 
Flow with painted letter " E " , US 12. Roadcut, 2670'. 

W Garfield Alpowa Ridge 
Same sample as 71-54. 

NE/NW15 U N 45E WP Roza 

W Garfield Alpowa Ridge SW/SW11 llN 45E GR 
Flow with painted letter " F " , OS 1 2 , underlies 71-54. Roadcut, 2460'. 

U Garfield Alpowa Ridge 
Large cut at curve, US 12, 2570'. 

W Garfield Pomeroy 
Benjamin Gulch section. Under 71-60, 2520', 

NC/Se7 U N 43E GR 

NW/NU16 llN 42E WP Eck Mt Dodge 

W Garfield Pomeroy SW/SW8 1lN 42e WP Fr Sp 
Benjamin GuIch ' section. Under 72-52. Equals 72-55. Na20 high, 2270'. 

W Garfield P o m e r o y 
Benjamin Gulch section. Under 72-51, 2550', 

SE/SW8 U N 426 WP Fr Sp 

RR-2 GR INC 

RR-7 ASOTIN 

RK-7 DODGE 

RR-5 ROZA 

XRF-1 ROZA 

RR-3 GR INC 

RR-5 GR INC 

RR-1 DODGE 

RR-1 "FS I N C 

W Garfield Pomeroy MW/NW16 1lN 426 WP Fr Sp 
Benjamin Gulch section. Under 72-57. Equals 72-49, 2570'. 

W Garfield Rose Springs NE8 8N 42E GR 
Highest of three prominent cIiff-forming flows beneath viewpoint just beyond Teal Spring on road N-

W Columbia Zumwalt SW/SE12 11N 40E GR 
Marengo Grade section. Under 72-69. Fractionated/altered chemistry. Compare with 71-65, 1670', 

W Garfield Hay 15' 
Small quarry above US 1 2 , 1400'. 

SE/SW25 12N 40E GR 

RR-1 

RR-1 

D-1 
814. 

RR-11 

RR-4 

FS INC 

FS IMC 

GR INC 

"GR INC 

GR INC 

W Garfield Hay 15' SW/NE16 12N 40E WP, Eck Mt 
Type locality of Dodge flows. Large roadcut,Highway 127, 1500'. 

W Garfield Hay 15' NW/NW15 12N 40E WP Fr Sp 
Uriusual low "FeO", high Si02, Ti02 chemistry.2 or 5 flows above 71-66, 1620'. 

RR-4 DODGE 

RR-4 UNC 
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Table la. Sample information for DSTW- flows collected 1 9 7 1 - 1 9 7 7 . 

I I 
I I 
ISAMPLEI 
INUMHEHISIl 
I l._l. 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY aUAORANGLE I SECTIONI 
.1 I. 

T I R FMI MEHUtHI 
.__! I. 

FLOW MLTHODlCHtM TYPEIGLASS 
. • _ _ l I 

71-68 

71 -69 

71-70 

71-72 

71-75 

71-74 

71-75 

71-76 

71-77 

71-78 

71-79 

71-80 

71-81 

71-82 

71-85 

71-84 

W franklin Starbuck 15' NE/SE25 14N 56E UP Fr Sp RR-3 FS INC 
Palouse Falls section. Under R o z a , over 72-519. Locality 11 (Bingham and W a I t e r s , 1 9 6 5 ) , 1910'. 

W Franklin Haas 15' NW/SE28 14N 56E UP Pr Rp 
Locality 10 (Bingham and W a I t e r s , 1 9 6 5 ) . Top of low h i l l , S side of road, 1 5 2 0 ' . 

W Wh i tman. 
R o a d c u t , 1080', 

S tarbuck 15' 

U Whitman Colton 
Yakawawa section. Upper flow, 2 6 2 5 ' . Roadcut. 

SE/NW54 15N 57E UP Fr Sp 

NW/SE26 15N 44e SM Um 

W Whitman Colton SE/SW26 13N 44E SH ? 
Yakawawa section. Under sediments under 7 1 - 7 2 . " A n d e s i t e " , 2 6 5 0 ' . Ditch along road. 

U Whitman Colton SE/SW26 13N 44E WP Pr Rp 
Yakawawa section. Under 7 1 - 7 3 , 2 5 0 0 ' , Colonnade exposed in creek bed below road, 

U Whitman Colton SW/SW26 13N 44E WP Roza 
Yakawawa section. Under 7 1 - 7 4 , 2 3 6 0 ' , NE side of Yakawawa Canyon. 

U Uh i tman Colton 
Yakawawa section. Under 7 1 - 7 5 , 2 3 3 0 ' . 

SW/SW26 13N 44E GR 

U Whitman Colton SU/SW26 1 3N 44E QR 
Yakawawa section. Under 7 1 - 7 6 , 2250'.Prominent cliff 15' above creek bottom. 

W Whitman Bisliop SW/SW26 1 5N 44E GR 
Yakawawa section. Under 7 1 - 7 7 . ,2160',Falls of Yakawawa C a n y o n , 

U Spokane Spokane NW Nw27 25N 42E WP Pr Rp 
Roadcut On Geiyer 6 l v d , ( G r i g g s , 1 9 7 6 , table 4, Sample n o , 9 ) . 

RR-i LOLO INC 

RR-3 FS INC 

RR-1 UMATILLA 

RR-1 UNC 

RR-1 L O L O INC 

RR-1 ROZA 

RR-1 GR INC 

RR-1 GR INC 

RR-1 GR INC 

U k - 7 ROSALIA 

W Adams Sprague Lake NW/SW21 21N 38E SM Sprague Lake RR-11 UNC 
Upper flow, over saprotite and s e d i m e n t s , just outside rest a r e a , NE end of Sprague lake. Flow related to dike 7 2 - 2 1 9 , 

U Adams S p r a g u e L a k e 
Under 71-80,in cuts along 1-90, 

U Adams Cor fu 15 ' 
Where road crosses small s c a r p , 7 3 0 ' , 

U Adams Corfu 15' 
Under 71-82,Roadcut,780 ' , 

HW/SU21 21N 5BE WP Pr Rp 

NU/NE16 16N 28E UP Pr Rp 

SW/NW12 16N 28E UP Pr Rp 

U Adams Othello 15' NW/NW21 16N 29E SM U Cr Warden 
Equals 70-B-188 (Brock and G r o l i e r , 1 9 7 5 ) , Intracany on r e m n a n t , R o a d c u t , 

RR-11 LOLO INC 

H H - i • L O L O INC 

RR-3 ROSALIA 

RH-4 WILBUR yes 
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T a b l e l a . S a m p l e i n f o r m a t i o n f o r DSTU- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 / 7 . 

I I 
I I 
I SAMPLE I 
IMUM8ERIST I 
I I . . I . 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI 

.1 I. 

T I 

.__l. 

FMI MEMBERl 
...I .1. 

FLOW WETHODICHEM TYPtlOLASS 

I I 

71-85 

71-87 

71-88 

71-89 

71-95 

71-94 

71-95 

W Grant Evergreen Ridge 
Roadcut,E. end of Frenchman Coulee. 

W f rank I in El topi a 15' 
Equals 70-B-184 (Brock and Grolier, 1975). 

W F rank Ii n El topi a 15' 
Crest of low hill along dirt road. 

U F rank I in 
Ridgecrest,680'-700' 

71-90 W Franklin 

E I topia 15' 

Mesa 15' 

Nt/NE28 18N 25E WP Roza 

NW/NW25 11N 50E SM tl Mt 
flow itttruded by dike 71-86. 

SW/NE28 IIN 50E SM Ice H Martindale 

NE/Ntll IIN 3UE SM El Mt 

NW/NU25 15N 50E SM Esquat 
Equals 70-0-199 (Brock and Grolier, 1975).Upper ledge on NW side of Esquatzel coulee. 

U Franklin Mesa 15' SW/SE2 14N 29E WP Pr Rp 
N. end of lake,w. side of siphon. 

W franklin frischknecht NE/NE9 15N 31E WP Pr Hp 
Under 71-95 and above Roza. Natural outcrop, near locations 1 and 2 (Uingham and Walters, 1965). 

W F rank Ii n 
F low above 71-94. 

F r i s chknech t NE/NE9 13N 51E SM El Mt 

RR-i ROZA 

RH-5 ELEPHANT 

HR-i ;1AHTIN 

RH-4 ELEPHANT 

RH-4 ESUUAT 

RR-11 LOLO INC 

RR-17 LOLO INC 

RR-17 ELEPHAtjr 

71-96 

71-97 

71-98 

71-99 

71-100 

71-101 

71-102 

71-103 

W Franklin Sulphur Lake St/NW7 15N 55E WP Pr Rp 
Flow over Roza. Roadcut just W of curve at milepost 14,Highway 260. 

U Franklin Sulphur Lake NW/NEll 15N 55E WP fr Sp 
Flow with oxidized top under Roza. , 1 150'.Roadcut. 

W franklin Sulphur Lake SE/SE2 15N 3 3 E WP 
Flow under 71-97.. ,1055'.Roadcut 200'U of milepost 2 1 . 

Fr Sp 

U Franklin Kahlotus SW/SWl 15N 53E WP Fr Sp 
flow under 71-98. ,990',Lowest roadcut,200'E of milepost 21, 

W franklin Lower Monumental Dam SE/SW9 15N 546 WP fr Sp 
Devil's Canyon section; equals 72-159. Under 72-158. ,920'. 

W Franklin Lower Monumental Dam 
Talus below intracanyon flow. Devil's Canyon. 

SE/SE21 1 5 N 54E SM El Mt 

W Franklin Lower Monumental 0am SE/SU27 13N 34E UP Fr Sp 
Devil's Canyon section. Flow under 72-141. ,680'.Small mesa,E. of road. 

U Franklin- Lower Monumental Dam NW/SW34 15N 54E GR 
Devil's Canyon Section, Uppermost flow of Grande Ronde basalt. Under 72-142, Roadcut, 550'. 

RK-5 LOLO INC 

HH-5 FS INC 

RH-5 FS INC 

RH-3 FS INC 

RH-2 FS INC 

RR-2 ELEPHANT 

RH-1 fS INC 

HR-1 GH INC 
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I , i l j l e l a . S a m p l e i n f o r m a t i o n f o r DSTW- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

1 1 
1 1 
1 SAMPLE 1 
1 NUMBER 1 ST 1 

1 -I--I --

COUNTY 

L O C A T I O N 

1 QUADRANGLE 
_ 1 

1 SECTIONI 
..1 1 

T 1 
1 

R 

S T R A T 

FMI MEMBERl 

- 1 _- - l._ 

6 H A P H Y 

FLOW 

C H E M I 

METHODICHEM 
. 1 

S T R Y 

IYPEIGLASS 
1 

7 1-10 4 W Franklin Levey SU SW/SE29 ION 51E SM Ice H Goose Island 
Equals 70-B-1H5 (Brock and Grolier, 1 9 7 3 ) . Standard sample.Quarry. 

71-104A W franklin 
S.>me as 71-104. 

Levey SW SW/SE29 ION 51E SM Ice H Goose Island 

RH-0 GOOSE 

WET-0 GOOSE 

71-105 W Yakima Pomona SE/NW9 14N 19E WP Roza 
Standard sample. S entrance to tunnel on old Canyon Road. 

71-10 5A W Yakima 
Same as 71-105. 

Pomona SE/NW9 14N 19E WP Roza 

RR-0 ROZA 

WEf-0 ROZA 

71-106 W Yakima Pomona NE/NE17 14N 19E SM Pomona 
Standard sample. Type I oca Iity.Roadcut , E side of Canyon Road. 

71-in6A W Yakima 
Same as 71-106. 

Pomona NE/NE17 14N 19E SH Pomona 

71-107 W Yakima Hembre Mt. SW/SW35 ION 20E SM El Mt 
Standard sample. Small quarry 50 m.E of Highway 9 7 . 

71-107A W Yak ima 
Same as 71-107. 

Hembre Mt, SW/SW33 ION 20E SM El Mt 

71-108 

71-109 

71-111 

71-112 

71-114 

W Walla Walla Humorist SE/SW24 9N 51E SH Ice H Martindale 
Overlies bedded cinder and spatter. 0.5 miles S of Ice Harbor Dam. 

W Walla Walla Humorist SE/NW24 9N 31E SM El Mt 
Under cinders under 71-108, 150 yds S of Ice Harbor 0am. 

W Walla Walla Humot' i s t 
Under 71-110. 200 yds.W of 71-110. 

SU/SW25 9N 51E SM El Mt 

W Walla Walla Humorist SE/SE22 9N 51E SM Ice H Goose Island 
Flow fed by dike 71-115, Below Tiger Trig.FeO high,Si02 low. 

W Walla Walla Humorist SE/SE22 9N 5lE SM Ice H Martindale 
Standard sample. Under 71-112. Cut by dike 71-115. 

71-1 14A W Wal la Walla 
Same as 71-114, 

Humor i s t 

71-115 

71-116 

W Franklin L e v e y S E 
Under 71-116. RR-1 cut 1 mi. SW of Levey. 

SE/SE22 9N 51E SM Ice H Martindale 

SE/SE7 9N 52E SM Pomona 

U Franklin Levey SE SW/NE18 9N 52E SM El Mt 
C i i t b y d i k e 7 1 - 1 1 7 . R R c u t l . S m i . S U o f L e v e y . 

RH-0 POMONA 

WET-0 POMONA 

RR-0 ELEPHANT 

WET-0 ELEPHANT 

RH-1 MARTIN 

RR-1 ELEPHANT 

RR-1 ELEPHANT 

RR-1 "GOOSE" 

RR-0 MARflN 

WEl-0 MARTIN 

RR-1 POMONA yes 

RR-1 ELEPHANT 
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Taole la. Sample information for OSIW- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 
I NUMBER I S f I 
I - I I 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTlONi T I R 

. 1 I I 
FMI MEMBERl 
_ l _ _l 

FLOW METHOOICHEM TYPEIGLASS 
_ _ l I 

71-119 W Franklin Levey SE NW/NE9 9N 52E WP Fr Sp 
20' above RR-4 cut at end of Jeep road to light. 

HR-4 FS INC 

71-120 W Franklin 
Under 71-119. 

Levey SE NW/NE9 9N 52E WP Fr Sp RR-4 FS INC 

71-121 U Franklin Eltopia 15' NE/SE22 llN 50E SM Ice H Basin City 
Flow capping two mesas U of canal and 2.5 mi S of fcI topi a.A 1203 low. 

RR-2 'BASIN' 

71-122 

71-125 

71-124 

W Franklin, Levey SE 
Upper flow just off road. ,620'. 

W Franklin 
East of Dalton Lake. 

W Franklin 
Upper most flow. 

Levey SE 

Levey SE 

NW/SW8 9N 526 SH El Mt 

SE/SE54 ION 52E UP Fr Sp 

SW/SE27 ION 52E SM El Mt 

RR-2 ELEPHANT 

RR-7 FS IMC 

RR-4 ELEPHANT 

71-125 W Benton Umatilla SE/SE 4 5N 28E SM - Um 
Type locality equals 70-B-180 (Brock and Grolier, 1 9 7 3 ) . Standard sample, RR cut. 

RR-U UMATILLA 

71-125A U Benton 
Same as 71-125, 

Uma t iI I a SE/SE 4 5N 28E SM Um UET-0 UMATILLA 

71-127 W Benton Prosser 
Under sediments in gully at Ward Gap.,1470', 

SW/NE20 8N 24E SM Pomona RR-4 POMONA 

71-128 W Benton Prosser SE/NE20 8N 24E SM Pomona 
Steeply dips toward Ward Gap. Site of 70-B-179 (Brock and GroIier,1975). 

71-129 U Yakima Logy Creek NE NW54 8N 18E WP Roza 
Glass only, collected at site of Brock and Grolier (1975,Table IB) 70-B-12. 

RR-4 POMONA 

yes 

71-155 

71-157 

71-158 

0 Grant Picture Gorge 15' SE/NE18 12S 26E PG 
Picture Gorge type section. Second flow from base. 70-0-139 ( Brock and Grolier, 1975), 

0 Grant Kimberley 15' NE/SW 5 9S 26E PG 
Portuguese Creek Road. ,5040', Cut by phyric dike. 

0 Grant Kimberley 15' 
Road to Ant Hill. ,5950', 

ME/NE35 8S 26E PG 

RR-4 UNC 

RR-4 UNC 

RK-4 UNC 

71-159 0 Grant Kimberley 15" 
U»per flow capping Ant Hill, 

71-14 0 0 Grant K i m b e r l e y 1 5 ' 
Upper flow. Tamarack Mt, lookout. 

NW/SW13 8S 26E PG 

SE/NW18 8S 26E PG? 

RH-4 UNC 

RR-4 GR INC 
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Isble la. Sample information for DSTW- flows collected 1971-1977, 

I I 
I I 
ISAMPLEI 
I NUMBER I ST I 
I I I 

L O C A T I O N 

I QUADRANGLE 

S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY I SECTIONI 
.1 I. 

T I FMI MEMBERl 
I _ l 

FLOW METHOOICHEM TYPE I GLASS I 
._. l__ I I 

71-141 

7 1-14 2 

71-14 5 

71-14 4 

0 Wheeler Kinzoa 15' SE/Nt18 9S 2JE PG 
Lowest flow in Service Creek. Prominent platy jointing. Roadcut. ,1760', 

0 Wheeler Buckhorn Canyon NE/NE27 6S 
Na20 high. Top of hill,3750', SW of Butte Creek road. 

20E GR 

0 Wheeler Buckhorn Canyon NE/SE15 6S 20E GR 
Butte Creek section. Under 72-554. ,2270', Large columns,N side of Butte Creek, 

0 Wheeler Buckhorn Canyon NW/NE15 6S 20E GR 
Butte Creek section. Under sediments under 71-146, Above 71-145. 

RR-4 

RR-2 

HR-2 

RH-2 

UNC 

'GR I N C 

GR INC 

GR INC 

71-146 0 Wheeler 
Butte Creek section. 

Buc khorn C anyon NW/NE15 6S 20E GR Buc khorn RR-2 UNC 
Prineville chemical type (Uppuluri, 1 9 7 5 ) , Over 71-144, Complex cooling unit,N valley wall. 

71-14 7 0 Wheeler 
Butte Creek section, 

71-14 8 0 Wheeler 
Butte Creek section. 

Buckhorn Canyon SU/SE10 6S 
Upper exposed flow along road. 

20E GR 

Buckhorn Canyon NE/SE7 6S 20E GR 
Same flow as 71-145. Overlies tuffaceous sediments in road. 

RR-2 

RR-2 

GR INC 

GR INC 

71-149 

71-151 

71-152 

72-20 

72-21 

72-22 

72-26 

72-50 

0 Wheeler 
Hut te Creek s ec t ion. 

Chimney Springs SE/SE12 6S 19E PG Butte Creek 
Under 71-148. Equals 72-159, Spectacular horizontal columner jointing. 

71-150 0 Wheeler C hiraney Spr i ngs NE/NU10 6S 19E PG 
Butte Creek Section. Phyric flow under 72-558, Equals 72-557. Roadcut S of Butte Creek. 

0 Wheeler 
Butte Creek tection. 

Chimney Springs NW/NE9 6S 19E PG 
Undtr 72-336. Organ pipe colonnade,S wall of valley. 

0 Wasco Antelope 15' SW/SW20 7S 17E GR 
Overlies John Day fm. on top of Antelope Grade S of Shaniko. Quarry, 

W Garfield Almota NE/SEl 13N 42E UP Roza 
Glass only. Spatter between two Roza flow u n i t s , roadcut. Low Na20. 

U Garfield Almota 
Casey Creek. Flow under Roza. Roadcut,1950', 

U Garfield 

Casey C reek . 
AImota 

Under 72-185, Roadcut,1830', 

NW/NE1 

NW/NWl 

1JN 42E WP Fr Sp 

15N 42E GR 

U Whitman Silcott SI«/SW15 IIN 45E GR 
Phyric flow, Lewiston monocline. Roadcut in flatiron dipping 50 degrees. 

W Whitman Ewartsville SW/NWIO 1 5N 44E UP Pr Rp 
Flow below saprolite below 72-51. Small roadcut below quarry. 

RR-2 

RH-2 

HR-2 

RR-4 

RR-6 

RH-6 

RR-7 

RR-6 

UNC 

GR INC 

UNC 

GR INC 

FS INC 

GR INC 

GR INC 

LOLO INC 

yes 

yes 
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•f:HV 

Table la. Sample information for OSTW- flows collected 1971-1977, 

I I 
I I 
I SAMPLE I 
I NUMBER I S I I 
I - . l - _ l . 

L O C A T I O N 

COUNTY QUADRANGLE I SECTIONI T I R 
.1 I I . 

S T R A T I G R A P H Y 

FMI MEMBERl 
.__l I 

FLOW 

C H E M I S T R Y 

M E T H O D T C H E M T Y P E T G L A S S 

I I 

72-31 W Whitman Ewartsville 
Above saprolite on 72 - 5 0 . In small quarry. 

SW/NWlO 15N 44E SM Asotin RK-6 ASOTIN 

7 2 - 5 5 W Whi tman 
R o a d c u t . 

E w a r t s v i l i e NE/SU6 14N 44E WP Pr Rp RR-6 LOLO INC 

72-56 W Whitman Almota NW/NW12 14N 42E GR 
Glass only. Welded spatter below base of flow at curve in road. 

yes 

72-39 W Whitman Hay 15' f4E/NW21 1 4M 40E WP Pr Rp 
Overlies 1.5' silicic tuff over Roza. Small quarry U of Highway 127 S of curve. 

RR-5 LOLO INC 

72-4UA U Asotin Clarkston NE/NE23 U N 45E SM Pomona 
Intracanyon flow. W of Clarkston, roadcut along U.S. 1 2 , 

RH-5 POMONA 

7 2-4 1 W Asotin Silcott NE/NW22 llN 45E GR 
Uppermost flow in section cut by 72-40A, 1220'. 

RH-11 GR INC 

72-42 U Garfield Alpowa Ridge SU/SEll U N 45E GR 
flow with painted letter " I " . Roadcut along U.S. 12, 2520'. Under 72-45, 

RR-6 GR INC 

72-43 W Garfield Alpowa Ridge NE/NU14 1lN 43E GR 
Flow with painted letter " H " , Roadcut along U.S, 12, 2350'. Under 72-44, 

RR-O GR INC 

7 2-44 W Garfield Alpowa Ridge SU/SWil 11N 45E GR 
Flow with painted letter "G". Roadcut along U . S . 12 ,2380*. Under 71-55. 

RH-6 GH INC 

72-45 W Garfield Alpowa Ridge SW/NE15 11N 42E GR 
Rickman Gulch,roadcut,2650',P205 high,probably bad analysis. 

RR-6 "GR I N C 

72-47 W Garfield Pomeroy 
Rickman GuIch,roadcut,5000', 

SE/SU22 IIN 42E WP Roza RR-7 ROZA 

72-48 U Garfield Pomeroy SE/NW16 U N 42E UP Fr Sp 
Benjamin Gulch section. Under sediments under Roza, Roadcut,2660'. 

RR-6 FS INC 

72-49 W Garfield Pomeroy NW/NU16 IIN 42E WP Fr Sp 
Benjamin Gulch section. Equals 71-60. Under 72-57, Roadcut,2570', 

72-50 U Garfield Pomeroy SE/SE8 11N 42E WP Eck Mt Dodge 
Benjamin Gulch section. Under 71-57, Roadcut,2490', 

72-51 U Garfield Pomeroy SE/SE8 11N 42E GR 
Benjamin Gulch section. Under 72-50. Roadcut,2440'. 

RR-6 FS INC 

RR-6 DODGE 

RR-6 GR INC 

72-52 W- Garfield Pomeroy SE/SW8 llN 42E WP Eck Mt Dodge 
Benjamin Gulch section. Under 71-59, Roadcut, ,2320', 

HR-6 DODGE 
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Table la. Samp I e information for DSTW- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 
I NUMBER I SI I 
I I - - I . 

L O C A T I O N 

COUNTY QUADRANGLE I SECTIONI T I R 
.1 I I 

S T R A I I G R A P H Y 

FMI MEMBERl 
. - l _ - . I 

FLOW 

C H E M I S T R Y 

METHOOICHEM T Y P E T G L A S S 
I I 

72-53 W Garfield 
Benjamin Gulch section. 

Pomeroy SW/SW8 IIN 42E UP Fr Sp 
Under 72-52. Equals 71-58. P205 high, Roadcut, ,227U', 

RR-6 'FS I N C 

72-54 W Ga r f ield 
Benjamin Gulcfi section. 

Pomeroy SU/SU8 llN 42E WP Fr Sp 
Undef 72-55, Roadcut,2250 ',' 

RR-6 FS INC 

72-55 W Ga rf i eld 
Benjamin Giilch section. 

Pomeroy NW/NW8 U N 42E WP Fr Sp 
Under 72-54, Outcrop along creek, ,2070', 

RH-6 FS INC 

72-56 W Garfield 
Benjamin Gulch section. 

Pomeroy SW/SU5 IIN 42E HP Fr Sp 
Probably equivalent to 72-54, Roadcut,2060', 

RR-6 FS INC 

72-57 W Gar f ield 
Benjamin Gulch section. 

Pomeroy NW 16 U N 42E WP Fr Sp 
Under 72-48, Roadcut,2650 ', 

RR-6 FS INC 

72-59 W Gar f i eld 
1940', cut along Tatman 

Zumwa 11 
Mt, road. 

SE/Stl5 U N 41E GR RR-6 GR INC 

72-60 W Columbi a 
Marengo Grade section. 

Zumwalt NE/NE12 IIN 40E UP Roza 
Upper flow. Roadcut,2170' . 

HR-7 HOZA 

72-61 W Columbia 
Marengo Grade section. 

72-62 W Columbia 
Marengo Grade section. 

72-65 W Columbia 
Marengo Grade section. 

Zumwalt SE/NE12 llN 40E WP Fr Sp 
Under 72-60. Roadcut,2150 ' . 

Zumwalt SE/NE12 IIN 40E ,WP Fr Sp 
Under 72-61. Roadcut,2100 ' . 

Zumwalt SE/NE12 11N 40E WP fr Sp 
Under 72-62. Roadcut,2090 ' . 

RR-6 FS INC 

HR-6 fS INC 

RR-6 FS INC 

7 2-64 W Columbi a 
Marengo Grade section. 

Zumwalt SE/NE12 11N 40E WP Fr Sp 
Under 72-65, Roadcut below spring,2030' , Much thicker than higher flows. 

RR-6 FS INC 

72-65 W Columbia 
Marengo Grade section, 

72-66 U Columbia 
Marengo Grade section, 

72-67 W Columbia 
Marengo Grade section. 

Zumwalt NW/SE12 11N 40E UP Eck Mt Dodge 
Under 72-64, Outcrop on hill,above grusy roadcut,1950'. Coarse-grain,phyric , 

Zumwalt NW/SE12 11N 40E GR 
Under 72-65. Roadcut,1920 ' . 

Zumwalt SU/NE12 11N 4UE GR 
Under 72-66. Roadcut,1910 ' . Overlies oxidized vesicular zone. 

RR-6 DODGE 

RR-6 GR INC 

RR-6 GR INC 

72-68 W Columb i a 
Marengo Grade section. 

Zumwalt NW/SE12 1lN 40E GR 
Under 72-67, Roadcut,1335 ' , 

HH-6 GR INC 

72-6? W Columbi a 
Marengo Grade section. 

Zumwalt SW/SE12 11N 40E GH 
Under 72-68. Roadcut at Switchback,1710'. 

RR-6 GH INC 
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T a b l e l a . S a m p l e i n f o r m a t i o n f o r DSTW- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

I I 
I I 
I SAMPLE I 
I NUMBER I ST I 

I - I - - I . 

L O C A T I O N S T R A T I G R A P H Y 

COUNIY QUADRANGLE I SECTIONI T I R I FMI MEMBERl 
. I I I I I I 

FLOU 

C H E M I S T R Y 

METHODTCHEM T Y P E T G L A S S 
__ i I 

72-70 

72-71 

72-72A 

72-720 

72-73 

72-74 

72-75 

72-76 

72-77 

72-78 

72-79 

72-80 

72-81 

72-82 

72-85 

72-84 

W Columbia Zumwalt SU/SE12 IIN 40E GR 
Marengo Grade section. Under 7 1 - 6 4 . R o a d c u t , 1 6 0 0 ' , Lowest flow exposed along road. 

W Ga r f ield Hay 15' 
Under 71-66. R o a d c u t , 1 5 4 0 ' . 

SW/NW16 12N 40E GR 

W Garfield Hay 15' SU/NW16 12N 406 WP fr Sp 
Thin flow units above 7 1 - 6 6 . Unusual low "F e O " , high S i 0 2 , Ti02 chemistry, Roadcut,1570' 

W Garfield Hay 15' SWi'NUl6 12N 40E UP Fr Sp 
Auto intrusive dikelet cutting 72-72A; similar chemistry. Under 7 1 - 6 7 , 

W Garfield Hay 15' SE/NE14 12N 40E UP Fr Sp 
Under Roza ( 7 2 - 7 4 ) ; similar chemistry. Culvert along r o a d , 1 8 8 0 ' , 

W Garfield Penewawa 15' 
Roadcut,crest of low r i s e , 2 0 0 0 ' , 

U Columbia Turner 
Roadcut along gulley, 2 0 0 0 ' . 

W Col umbi a Turner 
In gully under 7 2 - 7 5 , 1 9 8 0 ' , 

W Columb i a Turner 
In gully under 7 2 - 7 6 , 1 9 4 0 ' . 

W Columbia Turner 
In gully under 7 2 - 7 7 , 18 7 0 ' . 

W Columb i a Turner 
In gully under 7 2 - 7 8 , 1 8 0 5 ' , 

W Col umb i a Turner 
In gully under 7 2 - 7 9 . High C a O , 180 0 ' . 

W Columbia Turner 
Roadcut, 2 2 8 0 ' , along Willow Creek E of Turner, 

SE/SW15 12N 40E WP Roza 

SE/SW18 IIN 40E WP Roza 

SE/SW18 IIN 40E UP fr Sp 

SE/SW18 U N 40E UP Fr Sp 

SE/SW18 U N 40E WP Fr Sp 

SW/SW18 U N 40E UP Fr Sp 

SW/$W18 IIN 4QE UP Fr Sp 

NE/SE24 IIN 40E UP Fr Sp 

W Columbia Turner NE/NW15 11N 40E GR 
Marengo Grade section. Under 7 2 - 7 0 . Roadcut,1510',S side of Tucannon River. 

W Columbia Hopkins Ridg» 
Blind G r a d e , r o a d c u t , 2 8 6 0 ' . 

NE/SW5 ION 41E WP Eck Mt Dodge 

W Columbia l \ a y 1 5 ' NE-SW18 1 2N 59E WP Roza 
Private Road section. Upper flow. Outcrop on hill slope W of ro a d , 1 6 0 0 ' . 

RH-6 GR INC 

RH-6 GR INC 

RH-6 UNC 

RR-6 UNC 

HH-7 UNC 

RR-11 ROZA 

RR-7 ROZA 

RR-6 FS INC 

RR-6 FS INC 

RR-6 FS INC 

RR-6 FS INC 

RR-6 "FS I N C 

0-1 FS INC 

HR-6 GR INC 

RH-6 0006E 

RR-7 ROZA 
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Table la. Sample information for DSTW- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 
I NUMBER I s r i 
I l _ _ l . 

L O C A T I O N 

COUNTY QUADRANGLE I SECTIONI T I R 
I . . . I I . . 

S T R A T I G R A P H Y 

FMI MEMBERl 
. _ _ ! I . 

FLOW 

C H E M I S T R Y 

METHOOICHEM T Y P E T G L A S S 
I .._i 

72-85 W Columbia Hay 15' SE/NWl 12N 58E UP Fr Sp 
Private Road section. Bed of small creek along road,1580', Under 72-84-. 

72-86 W Columbia Hay 15' SE/NWl 12N 38E WP Fr Sp 
Private Road section. Under 72-85. ,1570'. 

7 2 - 8 7 

7 2 - 8 3 

7 2 - 8 9 

7 2 - 9 0 

7 2 - 9 1 

7 2 - 9 2 

7 2 - 9 5 

7 2 - 9 4 

7 2 - 9 5 

U Columbia Starbuck 15' SW/NWl 12N 58E WP Fr Sp 
Private Road section. Under 72-86. Creek bed,1550'. 

W Columbia Starbuck 15' NE/SE2 12N 58E GR 
Private Road section. Under 75-108. Creek bed,1550'. 

W Columbia Starbuck 15' NW/NWll 12N 58E GR 
Private Road section. Under 72-88. Creek bed,1250'. 

W Columbia Starbuck 15' 
Intracanyon flow. ,850'. 

W Gar(ield 
Roadcut,1610' 

Hay 15' 

NE/SE27 15N 56E SM Pomona 

SW/SE18 12N 40E UP Fr. Sp 

W Garfield Hay 15' CENTER18 12N 40E WP Fr Sp 
Under 72-91. Over Dodge flow (not collected). Roadcut,1510'.CaO low. 

W Garfield H a y 1 5 ' / 
Under Dodge flow. Just E of road,1450'. 

W Columbia Cahill Mountain 
K20 low. Roadcut,2680'. 

W Columbia Cahill Mountain 
Over 72-94. Roadcut,2720'. 

SW/NE18 12N 40E GR 

NE/SW4 ION 40E WP Fr Sp 

NW/SE4 ION 40E WP Hoza 

72-96 W Columbia Hopkins Ridge NE/NW9 9N 41E GR 
N. Patit Creek section. Under 72-97. HiI IsIope,4200' . 

72-97 W Columbia Hopkins Ridge NE/NW9 9N 41E GR 
N. Patit Creek section. Under 72-98. HiI IsI ope,4280'. 

72-93 W Columbia Hopkins Ridge NE/NU9" 9N 41E WP Eck Mt Oodge 
N. Patit Creek section. Under 72-99. HiI I sI ope,4450 ' . 

72-99 W Columbia Hopkins Ridge NE/NWV 9N 41E WP Eck Mt Dodge 
N. Patit Creek section. Under 72-100. Hi I IsI ope,4480'. 

72-100 W Columbia Hopkins Ridge NE/NW9 9N 41E WP Fr Sp 
N. Patit Creek section. Under 72-101. Hi I IsI ope,4500'. 

RR-6 FS INC 

RR-6 FS INC 

RR-6 FS INC 

RR-6 GR INC 

HR-6 GR INC 

RR-5 POMONA 

RR-6 FS INC 

RR-b "FS I N C 

HH-6 GR INC 

RR-11 "FS INC" 

RR-11 ROZA 

RR-6 GR INC 

RR-6 GR INC 

RH-6 OODGE 

RR-6 DODGE 

RH-6 FS INC 
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Table la. Sample information for OSTU- flows collected 1971-1977, 

I I 
I I 
ISAMPLEI 
INUMBERIST I 
I _l_.l. 

L O C A T I O N 

T Q U A D R A N G L E 

S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY I SECTIONI 
I I. 

T I 

.-_l. 

FMI MEMBERl 
...I I 

FLOU METHOOICHEM TYPEIGLASS 
l _ I 

72-101 

72-102 

72-105 

72-104 

72-105 

72-105 

72-107 

72-108 

72-109 

W Columbia Hopkins Ridge NE/NU9 9N 41E UP Fr Sp 
N, Patit Creek section. Under 72-102, Hi 11sI ope,4550' , 

U Columbia Hopkins Ridge NE/NU9 9N 41E UP Roza 
N, Patit Creek section. Uppermost flow. Hi 11sI ope,4570', 

RH-6 FS INC 

RH-7 ROZA 

U Columbia Eckler Mountain 
Flow along Kendall Skyline road, 4410'. 

U Columbia Cahill Mountain 
Curve in road near creek,2860', 

D-1 GR INC NW/NE23 9N 40E GR 

NE/SW5 ION 40E UP Eck Mt Robinette Mountain RR-6 ROBIN 

W Columbia Cahill Mountain NE/NE23 9N 40E UP Eck Mt Dodge 
Patrick Grade section. Uppermost flow. Outcrop in road,4470'. 

U Columbia Cahill Mountain NU/NU24 9N 40E 6R 
Patrick Grade section. Under 72-105. Roadcut,4440'. 

U Columbia Cahill Mountain NU/NU24 9N 40E GR 
Patrick Grade section. Under 72-106. Roadcut,4370'. 

U Columbia Eckler Mountain NU/NH24 9N 40E GR 
Patrick Grade section. Under 74-48. Roadcut,4270 ' , Thick flow, 

U Columbia Eckler Mountain NU/NE26 9N 40E UP Eck Mt Oodge 
Patrick Grade section. Over 75-224, Roadcut,4580'. 

72-110 ,U Columbia Oodman Spring NE/SEIO 7N 40E WP Fr Sp 
Godman Trig section. Upper flow. Over 73-215, ,5870*. At trig, station. 

72-112 

72-115 

7 2-114 

72-115 

U Columbi a 
Roadcut,950'. 

U Columbia 
Roadcut,1770'. 

U Columbi 3 
Over 72-113. ,1800' 

U Columbi a 
Roadcut,I/SO', 

Starbuck 15* 

Hunt svi I le 

Hunt sv i I le 

Uai t sburg 

72-116 U Columbia Wa i t sburg 
Over 72-116, Hi 11 slope,1880', 

72-1 17 W Columbi a 
Low MgO , Roadcut,1700', 

Uaitsburg NW 

SE/SE9 12N 58E GR 

SW/NE29 ION J8E WP Fr Sp 

SU/NE29 ION 38E UP Fr Sp 

NE/SE3 ION 37E UP Roza 

SU/NE5 ION 57E UP Roza 

SW/SUlO IIN 57E WP Fr Sp 

RH-5 OODGE 

RR-6 6K INC 

RR-6 GR INC 

RR-6 GR INC 

RR-11 OOOGE 

RR-6 FS INC 

RR-6 GR INC 

RR-11 FS INC 

RR-11 FS INC 

RR-11 ROZA 

RR-11 ROZA 

RR-11 "FS I N C 
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.•f.'.r.' 

Table la. Sample information for OSTU- flows collected 1971-1977, 

I I 
I I 
ISAMPLEl 
INUMBERISTI 
I l__l. 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI r I R I FMI MEMBERl 
. I I I I _ _ l I . 

FLOU METHOOICHEM TYPEIGLASS 
I I 

72-118 U Columbia Uaitsburg NW 
Under 72-117, Roadcut, 1580", 

72-119 W Columbia Uaitsburg NW 
Onder 72-118, Creekbed,1520', 

72-120 U Columbia Robinette Mountain 
Roadcut directly beneath power line,2860*. 

72-121 W Columbia Godman Spring 
Touchet Corral. Roadcut/4320'. 

72-126 W Columbia Waitsburg 
Creek bed,1815'. Upper of two similar flows. 

NU/SE9 U N 37E WP Fr Sp 

NU/NE8 U N 37E UP Fr Sp 

RR-11 FS INC 

RR-11 FS INC 

SE/NU22 9N 59E WP Eck Mt Robinette Mountain RR-6 ROBIN 

SE/SE7 7N 40E GR 

NW/SUlO ION 57E WP Roza 

72-127 U Columbia Uaitsburg NU 

72-152 

72-155 

NE/NE5 ION 576 UP Fr Sp 
Unclassified low FeO/ high Si02, Ti02 chemistry. Along road,1840*. 

U Franklin Kahlotus NE/NE8 13N 346 WP Pr Rp 
Devils Canyon section. Uppermost flow, Roadcut,eIevation approx. 1300', 

W Franklin Kahlotus S6/SE5 1 5N 54E UP Roza 
Devils Canyon section. Under 72-132. Roadcut,c I evat ion approx. 1180'. 

72-155F U Franklin Kahlotus 
Same flow and location as 72-153. 

SE/SE5 13N 34E UP Roza 

72-153A U Franklin Kahlotus SW/SU4 13N 54E UP Roza 
Devils Canyon section. Under 72-155. Hi11 si ope ,e levation approx. 1100', 

72-154 U Franklin Kahlotus SE/SW4 15N 546 UP fr Sp 
Devils Canyon section. Under 72-133A, Roadcut,eIevation approx, 1060', 

72-155 U Franklin Kahlotus SU/SE4 15N 546 UP Fr Sp 
Oevils Canyon section. Under 72-134, CaO, K20 low; P205 high. Roadcut,elevation approx. 1010'. 

72-156 U franklin Kahlotus NE/SW9 15N 546 UP Fr Sp 
Devils Canyon section. Under 72-135, Roadcut,e levation approx. 980', 

72-157 W Franklin Lower Monumental 0am NE/SU9 15N 546 UP Fr Sp 
Oevils Canyon section. Under 72-156. Pinches out down section. Roadcut,eIevation approx. 970*. 

72-138 U Franklin Lower Monumental Dam NE/SU9 15N 546 UP Fr Sp 
Oevils Canyon section. Under 72-137. Roadcut,eIevation approx. 960', 

72-159 U Franklin Lower Monumental 0am SE/SU9 1 5N 34E UP Fr Sp 
Devils Canyon section. Under 72-138. Roadcut/elevation approx. 930'. 

HR-6 GR INC 

RH-11 ROZA 

RR-11 UNC 

RR-6 LOLO INC 

RR-7 ROZA 

XRF-1 ROZA 

RR-7 ROZA 

HR-6 FS INC 

RR-6 "FS INC" 

RR-6 FS INC 

RR-6 FS INC 

RR-6 FS INC 

RR-6 "FS INC" 
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Table la. Sample information for DSTW- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 
INUMOEHISTI 
I I . . I . 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI 
.1 I 

T I R I FMl HEMBERl 
.__! I I. 

FLOU METHOOICHEM TYPEIGLASS 
. I _ _ l 

72-140 U Franklin Lower Monumental Dam SU/NE16 13N 54E UP Fr Sp 
Devils Canyon section. Under 72-139. Phyric, Roadcut,eIevation approx, 905',Si02 low. 

72-140A U Franklin Lower Monumental 0am SE/NE21 13N J4E UP Fr Sp 
Devils Canyon section. Same flow as 72-140. Phyric. Roadcut,eIevation approx. 890'. 

72-141 U Franklin Lower Monumental 0am tlW/MW27 15N 546 UP fr Sp 
Oevils Canyon section. Probably same flow as 72-140, 140A. Phyric, Roadcut,eIevat I on approx. 

72-142- U Franklin Lower Monumental Dam NU/SU34 13N 546 UP Fr Sp 
Devils Canyon section. Under 71-102, Phyric, Roadcut,elevation approx. 580'. 

72-145A U Franklin Lower Monumental Dam NU/SW22 15N 546 SM Pomona 
Intracanyon flow. Oevils Canyon. Quarry. Elevation=780'. 

72-144 W Franklin Lower Monumenta I Dam NW/SW22 13N 346 SM 61 Mt 
Intracanyon flow. Devils Canyon. Younger than 72-143A, ,990', 

72-145 W Walla Walla Lower Monumental Dam NW/SE3 12N 54E SM L Hon 
Overlies Gravel S of Lower Monumental Oam. Low.SiO?, high "FeO", Type locality. Roadcut»710', 

RR-6 

760'. 

72-145F U Ualla Ualla Lower Monumental Oam 
Same flow and location as 72-145. 

NU/$E5 12N 546 SH L Hon 

RR-6 

'FS I N C 

RR-6 FS INC 

RH-6 fS INC 

RR-6 FS INC 

RR-5 POMONA 

RR-5 eL6PHANT 

•LM' 

XRF-1 LH 

72-146 U Asotin Ueissenfels Ridge 
Overlies vitric tuff in roadcut. 

72-147 U Asotin Ueissenfels Ridge 
Under vitric tuff under 72-146 in roadcut. 

CENT6R 5 8N 466 SM Buford XRF-7 BUFORD 

CeNT6R 5 8N 466 SH U Rdg Slippery Creek XRF-7 SLIP 

72-149 U Asotin Mount ain View NU/SU1 7N 446 UP Roza 
Platy flow that forms Anatone Butte. Na20 high. Roadcut at cattle guard. 

72-150 U Asotin Hountain View 
Under 72-149. HiI IsI ope,4760', 

NU/SW1 7N 446 UP Roza 

RR-17 "ROZA" 

RR-7 ROZA 

72-150f U Asotin Mountain View 
Same flow and location as 72-150. 

NW/SU1 7N 44E UP Roza XRF-1 ROZA 

72-151 U Asotin Anatone Butte 
Under 72-150. Hi 11sI ope,4760', 

72-152 W Asotin Mount ain View 

NU/SUl 7N 446 GR 

NU/SW4 7 N 446 UP Eck Mt Shumaker Creek 

72-154 

Over sediments, U of Anatone Butte, Roadcut .5 mi U of Hosteller Spring, 

U Garfield Peola SE/SE15 ION 42E WP Eck Mt Oodge 
Hillslope just 6 of Kimble Rd, 5640', 

RR-7 GR INC 

HR-11 SHUMAKER 

RR-10 OODGE 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

I I 
I I 
I SAMPLE I 
I NUMBER I S I 1 

I - - - l - . l . 

L O C A T I O N S T R A T I G R A P H Y 

COUNTY QUADRANGLE I SECTIONI T I R I FMI MEMBERl 
.1 ._.l I I I I. 

F L O U 

C H E M I S T R Y 

METHODTCHEM T Y P E T G L A S S 
__i I 

72-155 

72-156 

72-158 

W Asotin Stember Creek NE/SE35 U N 446 UP Pr Rp Lolo 
Crest of Flerchinger Ridge. Over Roza (not c o l l e c t e d ) . ,2150'. 

W Asotin Potter Hill SE/SEB ION 446 GH 
Flerchinger Ridge. Under Roza. 4 mi SW of 72-155, 2650'. 

W Asotin P o t t e r H i l l 
Pleasant Ridge. Roadcut,2900', 

SW/NW21 ION 446 UP Pr Rp Lolo 

72-159A W Asotin Potter Hill NU/NH50 ION 446 WP Roza 
Vent, Potter Hill, Glassy, flow-banded flow. Quarry. 

HR-5 LOLO INC 

RH-11 GH INC 

RR-6 LOLO INC 

RR-7 ROZA 

72-1598 W Asotin Potter Hill NU/NU50 ION 446 WP Roza RR-7 
Vent, Potter Hill, Auto-intrusive dike cutting 72-159A. Altered rock, Roadcut 100 m S of 72-159A. 

72-160 

72-161 

72-162 

W Garfield 
Pomeroy quarry,2160'. 

Pomeroy SE/N652 12N 426 UP Roza 

W Garfield Pomeroy SE/NE52 12N 42E WP Roza 
Over 72-160. Associated with vent material. ,2200'. 

W Garfield Pomeroy 
Under 72-160. Roadcut,2060'. 

SE/NE52 12N 426 UP Fr Sp 

•ROZA' 

RR-7 ROZA 

RR-7 ROZA 

RR'-7 FS INC 

72-165 

72-166 

72-167 

72-168 

U Garfield . Pomeroy SE/NE52 12N 426 SH Um 
Over 72-161. Roadcut,2250',Upper flow in section. 

W Garfield 
Ridge N of Lick Creek. 

Peol a NU/SE7 9N 446 GR 

W Asotin Pinkham Butte NW/SU35 8N 436 UP eck Mt Dodge 
Over red clay, 1 mi NU of Ucnatchee Guard Station at junction to Cold Spring, Along road,5440'. 

U Asotin Saddle Butte NE/N62 7N 436 UP 6ck Mt Shumaker Creek 
Uenatchec Guard Station. Over Dodge flow. Top of hill,5490', 

72-169 U Asotin Mounta in View NU/NU20 7N 446 UP Roza 

RR-6 UMATILLA 

D-1 GR INC 

RR-7 000G6 

RR-5 SHUMAKER 

RR-7 ROZA 

Steeply dipping sequence on Sawtooth Ridge, ,3670',roadcut just above switchback. Overlies Oodgelnot a n a l y z e d ) . 

72-169F W Asotin Mountain View 

Same locality and flow as 72-169, 

NU/NU20 7N 446 UP Roza 

72-170 

72-171 

W Asotin Mountain View NU/NW20 7N 44E WP Eck Mt 
Under 72-169. Unusual Chemistry: FeO too low, K20 too high for SHUMAKER. Exposed in trench. 

XHF-1 ROZA 

RR-7 UNC 

U Asotin Hountain View 
SiOZ low, FeO high . Cliff M of road,3260', 

SU/SU20 7N 446 SH Buford RH-6 'BUFORD' 
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Table la. Sample information for DSTU- flows collected 1 9 7 1 - 1 9 7 7 , 

I I 
I I 
ISAMPLEl 
INUMBERISTI 
I l_.l. 

L O C A T I O N S T R A T I G R A P H Y C H 6 M I S T R Y 

COUNTY QUADRANGL6 I SECTIONI T I R I FHI MEMBERl 
. 1 l _ _ I _ _ l _ _ . l I . 

FLOU MEIHODlCHEM TYPEIGLASS 
I I 

7 Z - y 7 2 U A s o t i n Fields Spring SW/SE21 7N 456 SM Um 
Low MgO fractionated chemistry. Puffer trig, s t a t i o n , 4 2 7 1 • , 

72-173 W Garfield Stember Creek NE/NE26 12N 456 UP Pr Rp 
Over woody sediments over R o z a . Untypically low MgO chemistry, Lowell Grade Road, Hoadcut,2540' , 

RR-11 "UMATILLA" 

RR-6 "LOLO INC' 

72-174 W Garfield Stember Creek 
Clayton Gulch, Small gully 6 of road,2630', 

SE/SE27 12M 446 SM Um RR-6 UMATILLA 

72-175 W Garfield Stember Creek SE/SE27 12N 446 SM Um 
Clayton Gulch. Under 7 2 - 1 7 4 . Small gully 6 of r o a d , 2 6 2 0 * . 

72-176 W Garfield Stember Creek SE/SE27 12N 446 WP Pr Rp 
Clayton Gulch, Under 7 2 - 1 7 5 , Si02 low. Small gully E of road,2 6 1 0 * . 

72-177 w Garfield Stember Creek SE/SE27 12N 446 WP Pr Rp 
Clayton Gulch, Under 7 2 - 1 7 6 , P I a g i o c I a s e - p h y r i c , Small gully 6 of road,2600', 

72-178 U Garfield Stember Creek NU/SU55 12N 446 UP Pr Rp 
Over Roza. Possibly same flow as 7 2 - 1 7 3 . Hillslope 6 of ro a d , 2 5 6 0 * . 

RR-6 UMATILLA 

RR-6 "LOLO I N C 

RR-6 LOLO INC 

RR-6 LOLO INC 

72-180 

72-181 

72-182 

U Garfield Stember Creek 
Probably over 7 2 - 1 7 8 . Roadcut,2525 ' . 

NE/NUll U N 446 UP Pr Rp 

W Whitman Bishop SU/SW51 15N 446 GR 
Thick, v i s c o u s - a p p e a r i n g , flow-banded flow, R o a d c u t , 2 2 7 0 * . 

W Garfield Kirby NW/SW15 13N 436 UP Pr Rp 
Quarry -in uppermost flow in sec t i on,2 3 3 0 ' , Site of old tramway. 

RR-6 LOLO INC 

RR-11 GR INC 

RR-11 LOLO INC 

72-185 W Garfield A Imota 
Casey Creek, Under R o z a . , 1 9 2 0 * . R oadcut. 

N6/NU1 13N 426 UP Fr Sp RR-6 FS INC 

72-186 W Gar f i eld AImota 
Casey Creek. Under 7 2 - 2 2 . , 1 7 0 0 * . Roadcut. 

NE/NE2 15N 426 GR RR-6 GR INC 

72-187 U Garfield Almota 
Casey Creek. ,1685'- R o a d c u t , Under 7 2 - 1 8 5 . 

72-188 W Garfield Almota 
Roadcut. Under 7 2 - 1 8 7 , 1 6 7 5 ' . 

NE/N62 15N 426 GR 

N6/N62 15N 426 GR 

RR-6 GR INC 

RR-6 GR INC 

72-189 W Garfield Almota 
Roadcut. Uf>der 7 2 - 1 8 8 , 1660',' 

N6/Ne2 13N 426 GR RR-6 GR INC 

7 2 - 1 9 0 H G a r f i e l d A l m o t a 
R o a d c u t . U n d e r 7 2 - 1 8 9 , 1 6 5 0 ' . 

N6 /NE2 15N 42E GR RR-6 GR INC 

c-
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Table la. S,imple information for OSTU- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 

INUMBERIST I 

I-. _l — I . 

L O C A T I O N 

COUNTY QUADRANGLE I S E C T I O N I 

J I. 
r I R 

S T R A T I G R A P H Y 

F M I M E M B E R l 
. . . I _ l 

FLOW 

C H E M I S T R Y 

HeiHOoTcHEn TYPeTcLASS 
I I 

72-191 

72-201 

72-202 

72-205 

72-204 

Vi;-'2;j5 " 

72-206 

7 2 - 2 0 7 

72-208 

72-209 

72-210 

72-211 

72-212 

72-215 

72-214 

U Garfield Almota SW/SE55 14N 426 GR 
Casey Creek, Separated from 72-190 by several thin flows. Cut by dike 819671, 1550', Roadcut, 

U Uhitman 
Roadcut,2550*, 

U Uh i tman 
Roadcut, ,2380', 

Colfax South 

Albion 

U Whitman Colfax South 
Quarry near railroad tracks. 

W Wh i tman A lb i on 
Ditch at road intersection»2560'. 

whi Im.jn PulI man 

NW/NW27 16N 446 UP Pr Rp 

NW/SU25 16N 446 UP Pr Rp 

SU/S633 16N 44E UP Pr Rp 

SU/NU25 15N 446 UP Pr Rp 

NU/N66 14N 456 UP Pr Rp 
Over 7 feet of sediments. Cut in road along Palouse River, 

U Uhitman Pullman NU/NU5 14N 456 UP Pr Rp 
Over vesicular zone. State Street in Pullman. Na20 low, 2380', 

U Whitman Pullman NE/NE6 14N 456 UP Pr Rp 
Pullman, roadcut at base of hill on Colfax Road, ,2350', 

U Uhitman Pullman NE/NU6 14N 4SE WP Pr Rp 
Quarry, Over 72-207. ,2470'. Upper flow in section. 

W Whitman Ewartsville 
Roadcut along Wilbur Creek, 2240*. 

U Uhitman Ewartsville 
Quarry, Union Center. Upper flow, ,2240', 

U Uhitman Ewartsville 
Quarry, Union Center. Lower flow. ,2220', 

U Uh i tman 
Small quarry,2520', 

PulIman 

U Uhitman Ewartsville 
Probably under 72-212, Roadcut,2490', 

U Uhitman Ewartsville 
Roadcut,2420',One hundred feet below 72-30, 

72-216 U Uhitman Colt on 
Yakawawa section. Over 71-74, under 71-73. Gully.Ti02 high. 

NE/NU9 14N 446 SH U Cr 

SE/NE36 15N 456 UP. Pr Rp 

S6/NE56 15N 456 UP Pr Rp 

NU/SE2 14N 446 SH U Cr 

N616 14N 446 SH U Cr 

NU/SW5 15N 446 UP Pr Rp 

SW/SE26 15N 446 WP Pr Rp 

RR-6 GR INC 

RR-11 LOLO INC 

RR-11 LOLO INC 

RH-11 LOLO INC 

RR-11 LOLO INC 

HR-11 LOLO INC 

HH-11 "LOLO I N C 

RH-11 LOLO INC 

RH-11 LOLO INC 

RR-7 UILBUR 

RR-11 LOLO INC 

RR-11 LOLO INC 

RR-7 UILBUR 

RR-7 UILBUR 

RR-11 LOLO INC 

RR-7 "LOLO INC' 
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•C,',? 

Table l a . Sample information for D S T U - flows c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

I I 
I I 
ISAMPLEl 
INUHBERI ST I 
I l__l. 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY Q U A D R A N G L E I SECTIONI T I 
.1 I I. 

R I FHI HEMBERl 
.__! __l I. 

FLOU M E T H O D I C H E H T Y P E I G L A S S 
I I 

72 - 2 2 0 

72-221 

7 2 - 2 2 2 

7 2 - 2 2 3 

72-224 

7 2 - 2 2 5 

7 2 - 2 2 6 

U uh i tman PulI man 
Flow cut by d i k e 7 2 - 2 1 9 , R o a d c u t . 

U Wh i tman 
R o a d c u t , 2 4 5 0 ' . 

I Nez Perce 
R o a d c u t , 2 6 0 0 " . 

H o s c o w West 

CI a r k s t on 

N e / N e 8 14N 456 UP Pr Rp 

SW/S U 1 4 14N 456 WP Pr Rp 

NU / N U 1 2 56N 6U SM U Cr 

U U h i t m a n C l a r k s t o n N E / S E 3 3 1 2 N 466 SM U Cr 
Ju n c t i o n of U . S . 95 and 1 9 5 , lower f l o w . R o a d c u t . 

W W h i t m a n C l a r k s t o n N E / S 6 3 3 12N 466 SH W Cr 
Ju n c t i o n of U . S . 95 and 1 9 5 , upper f l o w . R o a d c u t . 

1 Nez Perce ' C l a r k s t o n N U / S 6 1 8 56N 5U UP Pr Rp 
L e w i s t o n G r a d e . U n d e r a p p r o x . 1 5 ' s e d i m e n t s . R o a d c u t . 

I Nez Perc e C l a r k s t o n N H / S 6 1 8 55N 5U UP Pr Rp 
Under 7 2 - 2 2 5 ; v e s i c u l a r flow u n i t s b e t w e e n , R o a d c u t , 2 5 7 0 ' , 

7 2 - 2 2 7 I Nez Perce C l a r k s t o n S W / S W 1 8 36N 5U UP Pr Rp 
Probably flow under 7 2 - 2 2 6 . Over a p p r o x , 2 0 ' s e d i m e n t s and s a p r o l i t e , R o a d c u t , 2 2 9 0 *. 

7 2 - 2 2 % I Nez Perce C l a r k s t o n S W / S W 1 8 56N 5U GR 
Under sediments under 7 2 - 2 2 7 , H i l l s l o p e b e l o w r o a d , 2 2 7 0 * . 

7 2 - 2 2 9 

72-251 

7 2 - 2 5 4 

7 2 - 2 5 5 

7 2 - 2 5 6 

7 2 - 2 5 7 

7 2 - 2 5 8 

U U h i t m a n U n i o n t o w n 
H i l I s i d e , 2 7 5 0 ' , 1 . 5 m i l e s S of C o l t o n , 

U U h i t m a n E w a r t s v i l l e 
F r a c t i o n a t e d c o m p o s i t i o n . G u l l y , 2 4 1 0 ' . 

W Uh i tman 
R o a d c u t , 1 9 8 0 ' 

A l m o t a 

U W h i t m a n La C r o s s e 1 5 ' 
Flow in vent a r e a . Same r o a d c u t as 7 1 - 2 3 , 7 1 - 2 4 , 

N 6 / S e 2 12N 456 SH W Cr 

SE / S U 3 5 14N 436 SM Um 

NU/NE51 15N 456 SH Um 

NE/Ne29 17M 406 WP Roza 

U Uhitman Texas Lake NU/SUl 18N 39E WP Fr Sp 
Under Roza. Along Rock Creek at S end of brid g e . , 1 6 4 0 ' . 

U Uhitman Texas Lake 
Over Roza S of Lamont. , 1 8 3 0 " . 

U Adams Palm Lake 
Upper flow in roadcut on Highway 10. 

NW/SW29 19N 406 UP Pr Rp 

NE/SE7 20N 38E UP Pr Hp 

RR-11 LOLO INC 

RR-11 LOLO INC 

RR-7 UILBUR 

RR-7 WILBUR 

RR-7 UILBUR 

RR-7 LOLO INC 

RR-11 LOLO INC 

RR-11 LOLO INC yes 

RR-11 GR INC 

RR-7 UILBUR 

RR-7 "UMATILLA" 

RR-11 UHATILLA 

RR-7 ROZA 

RH-11 FS INC 

RR-11 ROSALIA 

0-1 ROSALIA 

f 
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T a b l e l a . S a m p l e i n f o r m a t i o n f o r OSTU- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

I I 
I I 
ISAHPL6 I 
INUHBERISTI 
I I_.l. 

L O C A T I O N 

T QUADRANGL6 

S T R A T I 6 R A P H Y C H E H I S T H Y 

COUNTY I SECTIONI 
.l._ _l 

T I 

.__l. 

FMI HEMBERl 
.__l_ I. 

FLOU METHOOICHEM TYPEIGLASS 
I .__l 

72-259 

72-240 

72-241 

W Franklin Connell NE/NW55 15N 526 UP Pr Hp 
Hoadcut along Highway 595 S of junction to Othello, 1215". 

W Ualla Ualla Humorist SE/SE22 9N 316 SH 61 Mt 
Section W of Ice Harbor Oam. Lowest flow, 6ast limb of syncline below Tiger trig. Roadcut. 

U Ual la Ualla Humorist 
Over 72-240,same location. 

SE/SE22 9N 51E SM El Mt 

0-1 LOLO INC 

RR-7 ELEPHANT 

RR-7 ELEPHANT 

72-242 

72-245 

72-247 

U Walla Walla Humorist SE/SE22 9N 316 SH 61 Mt 
Over 72-241,same location. Under sediments under 71-114.much lower FeO than ELEPHANT chemical type 

W Ualla Walla Humorist SE/S622 9N 316 SH Ice H Martindale 
Over 2' of clay and ash, over 71-114. Fractionated(?) Hartindale. Quarry. 

U Franklin Levey S6 SW/NU18 9N 32E SM Ice H 
On hill above RR-7 cut in which 71-116 was collected. 

RR-7 "ELEPHANT* 

RR-7 UWC 

Indian Hemorial RR-7 INDIAN 

72-248 

72-249 

U Franklin 
N, side of gulch,450'. 

Levey SU SE/NU22 9N 316 SH Ice H Goose Island 

U Franklin Levey SU NU/NU32 ION 316 SM Ice H Goose Island 
Probably equivalent to 71-104. Outcrop 0.5 miles USU of 71-104,530*i 

HH-7 G00S6 

RR-7 600S6 

72-250 

72-251 

72-252 

U Franklin Levey SW se/S617 ION 3lE SH Ice H Basin City 
Low mesa underlain by 72-251. PIagiocIase-phyric. Along NE side of road,560'. 

U Franklin Levey SW SE/SE17 ION 316 SH 61 Ht 
Flow under 72-250 with tumuli on surface. Small outcrop SW of road#570'. 

W Franklin Levey SU Ne/NE19 ION 316 SH Ice H 
Fractionated(?) Goose Island. Across coulee from 72-251. 

Goose I si and 

RH-7 BASIN 

RR-7 ELEPHANT 

RH-7 UNC 

72-256 

72-259 

72-260 

72-262 

72-263 

W Franklin Eltopia 15' SE/SW23 U N 506 SH El Ht 
Lowest flow in sequence of thin flows dipping 6N6. Hiddle of field,660', 

W Franklin 6ltopia 15* NE/SW25 U N 506 SM Ice H 
Glass only. Palagonitized spatter from blocks on top of flow. 

Bas in City 

W Franklin Eltopia 15' SW/SE25 11N 30E SM Esquat 
Lone rock 20*xl5*x7' in middle of fieId,destroyed by blasting since collection, ,640', 

W Franklin 6 Itopia 15' 
Just 6 of highway 395, Ledge dipping SU, 640', 

NU/SU27 IIN 306 SM Ice H Martindale 

W Franklin 6ltopia 15' SE/SW22 IIN 30E SM Ice H Martindale 
Under or equivalent to 72-262,Curve in highway 595, ,660', 

HR-7 ELEPHANT 

HH-7 ESQUAT 

RR-7 MARTIN 

RR-7 MARTIN 

yes 
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Table la. Sample information for OSTU- flows collected 1971-1977. 

I I 
I I 
ISAMPLEl 
INUMBERISTI 
I l_.l. 

L O C A T I O N I S T R A T I G R A P H Y 

COUNTY QUADRANGLE I S E C T I O N I 

.1 I 
T I R I F M I M E M B E R l 

. _ l l _ _ l . 

FLOW 

C H E M I S T R Y 

HETHOoTcHEH T Y P E T G L A S S 

_l I 

72-264 

72-265 

72-266 

72-267 

72-268 

72-269 

72-270 

72-271 

72-272 

72-275 

72-274 

72-275 

72-276 

72-279 

72-280 

72-281 

W Franklin Hesa 15' SE/S614 13N 29E SH Ice tl Basin City 
Phyric rock forming elongate outcrops. South of small lake. ,740'. 

W F rank I in Mesa 1 5' 
Crops out along N6 edge of 72-264. ,740', 

S6/SE14 13N 296 SM 61 Ht 

U Franklin Hesa 15' NE/NE14 13N 29E SM El Ht 
"Squeeze ups" concentric to mesa N of small lake. Steep inward dips.,750*. 

U Garfield Pomeroy NE/NE51 12N 426 SH Um 
Over Roza, Pomeroy Hill Road. Probably equivalent to 72-165.,2270'. 

U Gar f i eld Pomeroy 
Over 72-267. Pomeroy Hill Road,2310*. 

W Garfield Rose Springs 
Scoggins Ridge, ,4240', 

W Garfield Rose Springs 
Abels Ridge. Cliff at ,4900' near Abels trig. 

U Garfield Pinkham Butte 
Under 72-272, 1/2 mi. 6 of Uickiup Spring, 5900' 

NU/NU32 12N 426 SM Um 

NU/NU55 10N 426 UP . 6ck Ht Oodge 

NU/SU7 9N 426 UP 6ck Ht Dodge 

NW/NE55 8N 436 GR 

U Garfield Pinkham Butte NW/NE55 8N 456 UP 6ck Mt Dodge 
Under red soil under 72-273, about 5900*.Thin piagioc I ase-phyric flows. 

U Garfield Pinkham Butte IIW/N633 8N 45E UP 6ck Ht Shumaker Creek 
Flow above red soil above 72-272, about 5900*. 

U Asotin Saddle Butte 
Roadcut in piagiocIase-phyric flow,4180' 

SU/NU32 7N 456 WP 6ck Ht Oodge 

W Asotin Saddle Butte SE/NE51 7N 456 WP 6ck Ht Oodge 
Hoadcut in piagioclase-phyricgrusy flow,4010', Fractionated chemistry. 

W Garfield 
Roadcut,4260*, 

Diamond Peak 

W Asotin Saddle Butte 
Roadcut,4090'. Plagioclase-phyric, 

W Garfield Stentz Spring 
Roadcut,5600' . Plagioclase-phyric. 

N6/N65 6N 426 SM 61 Ht Wenaha 

SE/NU51 7N 436 UP 6ck Ht Dodge 

SW/N65 8N 42E WP Eck Mt Oodge 

W Garfield Rose Springs SE/NEll 9N 426 UP Eck Ht Dodge 
Roadcut on Iron Springs Road, 4740'. Plagioclase-phyric, 

RR-7. BASIN 

RR-7 ELEPHANT 

RR-7 ELEPHANT 

RR-7 UHATILLA 

RR-7 UMATILLA 

RR-7 DODGE 

RH-7 DODGE 

RR-7 GR INC 

RR-7 DODGE 

RR-r SHUHAKER 

RR-7 OOOGE 

RR-7 '00DG6' 

RR-7 EL6PHANT 

RR-7 OODGE 

RR-7 D00G6 

RR-7 OOOGE 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
I S A M P L E I 
I NUMBER I S T I 
I I . . I . 

L O C A T I O N 

I QUADRANGLE 

S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY I SECTIONI 
.1 _ _ l . 

T I 

.--I. 

FMI MEHBERI 
. I I. 

FLOU HklHODlCHEH TYPEIGLASS 
_ l I 

72-282 

72-285 

72-284 

72-285 

72-286 

72-287 

72-238 

72-291 

72-292 

72-295 

72-294 

72-295 

72-296 

72-297 

72-298 

72-299 

U Uhitman Hay 15' NU/SW28 14N 40E UP Fr Sp 
Lowest Frenchman Springs flow N of Central Ferry. Hoadcut along highway 127,1200', 

W Uhitman Hay 15' NU/SU28 14N 406 UP fr Sp 
Over 72-282. Higher HgO than FS INC chemical type. Roadcut,1210'. 

U Whitman Hay 15' SW/NW28 14N 406 WP Fr Sp 
Over 72-285, flow units between. Quarry,1280'. 

W Wh i tman 
Roadcut,2280' 

Colfax North NW/S629 17N 446 UP Pr Rp 

U Uhitman Palouse SE/NU6 16N 466 UP Pr Rp 
Block in deposit of bedded spatter,6 side of town of Palouse. 

W Whitman Palouse SE/NU6 16N 466 UP Pr Rp 
Blocks in quarry across road from 72-286. Probably from flow filling crater in pyroclastic cone. 

W Whitman Uilcox NE/NU25 16N 426 SH U Cr ' 
Creek bank along Highway 295 near crossing of Union flat Creek, 2150*. 

W Wh i tman 6ndicott 15' 
Directly under Roza,1490'. 

NE/NE30 15N 42E UP Fr Sp 

U Whitman Penawawa IS' SE/S611 14N 406 GR 
Horton Grade section. Under 72-293, over 73-555, ,980'. Roadcut. 

W Uhitman Penawawa 15' NU/SE11 14N 406 GR 
Horton Grade section. Under 72-294. ,1070*. Roadcut. 

U Uhitman Penawawa 15* NU/SE11 14N .40E UP Fr Sp 
S4oi-ton Grade section. Under 72-295. ,1140*J Roadcut with pillows. 

W Whitman Penawawa 15* NU/SEIl 14N 40E UP Fr Sp 
Horton Grade section. Under 72-296, ,1220'. Roadcut. 

U Uhitman Penawawa 15' NW/SE11 14N 406 HP Fr Sp 
Horton Grade section. Under 72-297. ,1260', Roadcut. 

U Whitman Penawawa 15' NW/SE11 14N 406 UP Fr Sp 
Horton Grade section. Under 72-298. ,1355'. Roadcut, 

U Uhitman Hay 15' SU/NE11 14N 40E WP Roza 
Horton Grade section. Under 72-299. ,1520'. Roadcut. 

U Whitman Hay 15' N W / N E H 14N 40E WP Pr Rp 
Horton Grade section. Uppermost flow, ,1605'. Gully along side of field.Low A1205, 

XRF-7 FS INC 

XRF-7 "FS I N C 

XRF-7 FS INC 

RR-11 LOLO INC 

RH-7 UNC 

RR-7 LOLO INC 

RR-11 WILBUR 

XRF-7 FS INC 

RR-7 GR INC 

RR-7 GR INC 

RR-7 FS INC yes 

RR-7 FS INC 

RR-7 FS INC 

HR-7 FS INC 

RR-7 ROZA 

RR-7 "LOLO I N C 
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T a b l e l a . S a m p l e i n f o r m a t i o n for D S T U - f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

1 1 
1 i 
I S A M P L E l 

I N U M B E R I S T I 

1 _ l . _ l 
COUNTY 

L O C A T I O N 

1 Q U A D R A N G L E 
1 

1 S E C T I O N I 

_ . l 1 . 
I 1 

. - - 1 

R 

S T R A T I G R A P H Y 

f H I n6MBEHI FLOU 
. . . I . . 1 _ 

C H E M I S T R Y 

M E T H O O I C H E M T Y P E I G L A S S 

1 1 

7 2 - 5 0 0 H U h i t m a n E n d i c o t t 1 5 ' 
Small q u a r r y N of h i g h w a y 2 9 5 . 

N E / N E 1 7 15N 416 SM Um 

7 2 - 5 0 2 U U h i t m a n E n d i c o t t 1 5 ' N U / N U 1 7 17N 4 2 6 WP 
N a t u r a l o u t c r o p o v e r l o o k i n g P a l o u s e R i v e r , 1 9 8 0 * . 

7 2 - 5 0 5 W U h i t m a n E n d i c o t t 1 5 * N W / S U 2 17N 416 6R 
U n d e r PPC at b a s e of R o z a . N e n d of M a t l o c k B r i d g e , l 6 3 0 ' . 

Pr Rp 

7 2 - 5 0 4 U U h i t m a n E n d i c o t t 1 5 ' 
Un d e r 7 2 - 5 0 4 . , 1 6 1 0 ' . 

N U / S U 2 17N 416 GR 

R R - 7 U M A T I L L A 

R R - 1 1 L O L O INC 

RR- 1 1 GR INC 

RR - 1 1 GR INC 

7 2 - 3 0 5 U W h i t m a n S t , J o h n 
R o a d c u t a l o n g C o t t o n w o o d C r e e k , 

f'2 - J 0 !/:i i--e,v i/hitma:! St, John 
Same locality and flow as 7 2 - 5 0 5 , 

SU/S619 19N 426 UP Roza 

SW/S619 19N 426 UP Roza 

72-506 U Uhitman 6wan NE/NE50 19N 416 UP 
Hoadcut along Cottonwood Creek, under 6" sedim e n t s . 

Roza 

72-507 U Whitman Ewan 
Under 72-506,same roadcut. 

72-509 U Uhitman Texas Lake 
Glass only. Pillows in Scabland S of Rock Creek, 

NE/NE50 19N 416 WP Roza 

NU/S69 18N 406 UP Pr Rp 

RR-7 ROZA 

XRF-1 ROZA 

RR-7 ROZA 

RR-7 ROZA 

yes 

72-510 U Whitman Rock Lake SW/Ne14 19N 406 UP 
Over Roza, Just U of S end of Rock L a k e . R o a d c u t , 1850'. 

Pr Rp RR-7 ROSALIA 

72-511 U Uhitman Pine City NU/SU12 20N 416 GR 
Roadcut along road into Hole in the Gr o u n d , 2 0 5 0 *. 

72-512 W Uhitman Thornton 
Roadcut in Thornton,2520 *. 

SU/N628 19N 45E WP Pr Rp 

HR-7 GH INC 

RR-11 ROSALIA 

72-515 W Whitman Rosalia NE/N622 20N 436 UP Pr Rp 
Higher of two oIivine-bearing flows in this a r e a . Railroad c u t , 2 2 9 0 * . 

72-314 U Whitman Halden SW/NW23 20N 426 UP Pr Rp 
1 mi. SU of M a i d e n . Roadcut in foreset-bedded lava d e l t a , 

72-516 U Whitman Cheney 15' SE/NE21 2lN 416 UP Pr Rp 
Uppermost olivine-bearing flow. Roadcut on Rock Lake R o a d , 2 2 0 0 * , 

72-317 U Uhitman Cheney 15* N6/N61 - 21N 416 WP Pr Rp 
Over 5' sediments over flow like 7 2 - 3 1 1 , R o a d c u t , , 2 1 2 0 ' , 

RR-7 ROSALIA 

RR-11 ROSALIA 

RR-11 ROSALIA 

RR-11 ROSALIA 
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Table la. Sample information for DSTU- flows collected 1971-1977. 

I I 
I I 
ISAMPL6 I 
INUMBERISTI 
I l _ _ l . 

L O C A T I O N S T R A T I G R A P H Y 

COUNTY QUADRANGLE I SECTIONI T I R I FMI MEMB6RI 
.1 I I l___l I. 

FLOU 

C H 6 M I S T R Y 

METHODTCHEM T Y P E T G L A S S 
I I 

72-318 

72-519 

72-520 

72-521 

72-522 

72-523 

W Whitman Cheney 15' SW/SU30 21N 42E UP Pr Rp 
CIiff,2100-21 50',E side of Bonnie Lake. Above bench-forming flow. 

W Franklin Starbuck 15' NE/NW30 14N 57E WP Fr Sp 
Palouse Falls section. Under 71-68. High Na20. Hi I IsI ope , 1 040 ' . Plagioclase-phyric, 

W Franklin Starbuck 15' SW/SE19 14N 57E 
Palouse Falls section. Under 72-319. Railroad cut. 

WP Fr Sp 

W Frank Ii n 
Palouse Falls section. 

Starbuck 15' SE/SW30 14N 376 UP Fr Sp 
Under 1-3' of ash under 72-320 just upstream from Palouse Falls. • 760' 

W Franklin Starbuck 15' 
Palouse Falls section. Under 72-321. ,700'. 

U Franklin Starbuck 15' 
Palouse Falls section. Under 72-322, ,660'. 

SE/SU30 14N 376 GR 

SE/SW30 14M 376 GR 

72-324 W Franklin Haas 15' 
Lower intracanyon flow. High Ti02, low A1203, 

72-325 U Franklin Haas 15' 

SE/N620 13N 556 SH Pomona 
just U of mouth of Skookum Canyon, ,700'. 

NU/NE20 13N 556 SH 61 Ht 
Upper intracanyon flow. Hi I Islope,1120', Above 72-524, 

72-527 

72-528 

72-529 

72-550 

72-334 

72-355 

72-556 

72-558 

U Wh i tman Tekoa 
Over deeply weathered fIow,Roadcut,2570', 

U Uhitman Oakesdale 
Probably under 72-327. Quarry,2425 ' . 

W Wh i tman Ros alia 
Possibly equivalent to 72-313. Roadcut,2400', 

U Uhitman Rosalia 

SU/NU24 19N 456 WP Pr Rp 

NW/SW17 19N 456 UP Pr Rp 

SE/S68 20N 446 UP Pr Rp 

NW/N626 20N 43E UP Pr Rp 
Pillowed base over 2' of clay. Under 72-529. Roadcut on highway 271,2250'. 

0 Wheeler Buckhorn Canyon NE/SE7 6S 20E PG 
Butte Creek section. Over 71-148, under 20-30' sediments. 

0 Wheeler Buckhorn Canyon NE/S67 6S 206 GR 

Butte Creek section. Under 71-144 and over sediments above 72-354. 

0 Wheeler Chimney Springs NU/N69 6S 206 P6 
Butte Creek section. Between 71-150 and 71-151. North slope of Butte Creek Canyon, 

0 Uheeler 
Butte Creek section. 

Chimney Springs NW/N69 6S 
Under sediments under 71-149. 

206 PG 

RR-7 ROSALIA 

RR-7 "FS INC" 

HR-7 FS INC 

RH-7 FS INC 

RH-7 GR INC 

RH-7 GR INC 

HR-7 "POHONA" 

RR-7 ELEPHANT 

RR-11 ROSALIA 

RR-11 ROSALIA 

RR-11 ROSALIA 

RR-7 ROSALIA 

RR-7 GH INC 

RH-7 GR INC 

HR-7 UNC 

RK-7 UNC 
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Table la. Sample information for OSTU- flows collected 1971-1977. 

I I 
I I 
ISAHPL6f 
INUHBERIST I 
I l_.l. 

L O C A T I O N 

T QUADRANGLE 

S T R A T I G R A P H Y C H E H I S T R Y 

COUNTY I SECTIONI T I R 

I .1. 
I FMI MEHBERI 
l._.l I. 

FLOW METHODICHEH TYPEIGLASS 
I I __ 

HUNTZ 

75-1 1 

73-15 

73-17 

73-18 

75-18F 

75-19 

75-20 

7i-20F 

73-22 

73-22F 

75-30 

73-31 

73-32 

73-35 

73-54 

W Kittitas Beverly 
Type locality of Huntzinger flow. 

SU/S620 15N 256 SH Asotin Huntzinger 

W Franklin Lower Monumental Oam NE/SE21 15N 546 SH 
Oldest intracanyon flow,east side of Devils Canyon, Ti02 low, 

W Benton Umatilla SU/S64 5N 286 SH Um 
Roadcut near viewpoint,site of McDouqall's (1976) CR-37. 

S i I lusi 

W Franklin Lower Monumental Oam S6/SE21 13N 346 SM 
Devils Canyon intracanyon flows; 1, oldest, CaO low, RR-8 cut,U side of Oevils Canyon, 

RR-4 UNC 

HR-7a " F S I N C ' 

RR-7a UHATILLA 

RR-8 " F S I N C 

U Franklin Lower Monumental Dam SE/SE21 13N 546 SM Pomona • RR-8 POMONA 
Oevils Canyon intracanyon flows; 3, Younger than 73-17 and 73-19. Railroad cut, W side of Devils Canyon. 

W Franklin 
Same sample as 73-18, 

Lower Monumental Oam SE/SE21 13N 346 SM Pomons XRF-1 POMONA 

W Franklin Lower Monumental Dam SE/SE21 13N 546 SM Esquat RH-U 6SQUAT yes 
Devils Canyon intracanyon flows; 2. Younger than 75-17, Hillslope above railroad cut/ W side of Devils Canyon, 

W Franklin Lower Monumental Oam SE/Se21 13N 346 SH El Mt RK-8 6LEPHAH1 yes 
Devils Canyon intracanyon flows; 4. Younger than 75-18 and 73-19. Top of cliff above railroad cut, 1060*. 

W Franklin 
Same sample a; 73-20, 

Lower Monumental Oam S6/SE21 13N 34E SH El Ht 

W Franklin Lower Monumental Dam S6/SE21 15N 546 SH 6squat 
Oevils Canyon intracanyon flows; 2. younger than 75-17. equivalent to 72-19, From pillowed zone. 

W Franklin 
Same sample as 73-22, 

Lower Monumental Dam S6/SE21 13N 346 SM Esquat 

U Franklin Elwood NU/NEl U N 35E GR 
Lowest flow below Abe Trig, Near water level. 

U F r a n k l i n 6 I wood 
Over 75-50. Abandoned railroad cut, 

U F rank Ii n E Iwood 
Over 73-31, Hillside, 560', 

NU/NEl U N 356 GR 

NU/N61 U N 336 UP Fr Sp 

U Franklin Snake River NU/NEl U N 33E UP Fr Sp 
Over 73-52, railroad cut,610*. Higher HgO than FS INC chemical type. 

W Franklin Snake River NW/NEl IIN 536 WP Fr Sp Sheffler 
Over 73-55. Flow fed by dike 73-29. Hi I Iside,700 *, 

XHF-1 6LEPHANT 

RR-8 ESQUAT 

XRF-1 ESQUAT 

RR-11 GR INC 

RRrll GH INC 

XRF-7 FS INC 

XRF-7 "FS I N C 

XHF-7 FS INC 
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lable la. Sample information for DSTW- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 

INUHHERISII 

I -__l -I 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI T I R 
I I I 

FHI HEMDERl 
.__l I. 

FLOW HtTHOOICHEM TYPEIGLASS 

I -__ - l _ -

75-56 

7 5 - 3 7 

7 5 - 5 8 

75-59 

7 5 - 4 0 

7 5 - 4 1 

W Franklin Levey NE SW/SE6 11N 52E SH El Ht RR-11 "ELEPHANT" 
Intracanyon flow, palagonite at base, Hoadcut on Blackman Ridge Road,870',Much lower 'FeO' than ELEPHANT chemical type. 

W Franklin Levey NE NE/SE55 1 2N 526 SM El Ht RH-1 
Glassy selvage on pillows, Na20 low; fractionated chemistry. Overlies eroded Fr Sp basalt flow,980',Qua 

W Franklin Burr Canyon 
Gully along Essenprise Road,1150', 

W. F r ank I i n 
Ti02 high, Roadcut. 

Burr Canyon 

U franklin Levey N6 
K20 low. Hillside N of road,860', 

U Franklin Rye Grass Coulee 
Hillside iri Smith Canyon,820', 

75-42 U Franklin Snake River 

NU/NE20 12N 556 SH 61 Ht 

NW/SE15 12N 336 WP Pr Rp 

SE/SE10 U N 326 WP Fr Sp 

NE/SE34 12N 316 SM Pomona 

SU/SU14 IIN 336 WP Pr Rp 
Section opposite Sheffler, Uppermost flow, ,1100'. Outcrop in farm road, 

73-45 U- Franklin Snake River SW/NW25 11N 536 UP Roza 
Section opposite Sheffler, Under 73-42, , 1 0 4 0 ' , 

73-44 U Franklin Snake River Se/NU23 11N 536 WP Fr Sp 
Section opposite Sheffler. Under 73-43. , 9 5 0 ' , 

75-45 U Franklin Snake River S6/NU23 IIN 336 UP Fr Sp 
Section opposite Sheffler, Under 73-44, , 9 5 0 ' , 

75-46 U Franklin Snake River Ne/SE25 U N 536 UP Fr Sp 
Section opposite Sheffler, Under 75-45, P205 low, ,860'. 

73.-47 W Franklin Snake River SW/N623 IIN 336 WP Fr Sp 
Section opposite Sheffler, Under 73-46, , 7 3 0 ' , 

73-48 W Franklin Snake River SE/N623 11N 556 WP Fr Sp 
Section opposite Sheffler, Under 75-47, ,650', 

75-49 W Franklin Snake River SE/Ne25 U N 336 UP Fr Sp 
Section opposite Sheffler. Under 75-48. Lower MgO than FS INC chemical type, ,580', 

73-50 U Franklin Snake River SE/NE23 U N 536 UP Fr Sp 
Section opposite Sheffler, Under 75-49. Higher MgO than FS INC chemical type, ,530' 

73-51 U Franklin Snake River SU/SE27 U N 33E UP Fr Sp 
Probably same flow as 73-50. Higher MgO than FS INC chemical type. RH cut,520'. 

RR-1 

HR-1 

RH-1 

XHF-

RR-1 

RH-1 

RR-1 

RR-1 

RR-1 

RR-1 

RR-1 

RR-1 

RR-1 

' XRF-

"ELEPHANI"yes 
ry N6 of road. 

6L6PHANT 

•LOLO I N C 

'FS I N C 

POMONA 

LOLO INC 

ROZA 

FS INC 

FS INC 

'FS I N C 

FS INC 

FS INC 

'FS I N C 

'FS I N C 

'FS INC" 
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Table la. Sample information for OSfU- flows collected 1971-1977, 

I I 
I I 
I SAMPLE I 
INUMBERISTI 
I I _l. 

L O C A T I O N S T R A T I 6 H A P H Y 

COUNTY QUADRANGLE I SECTIONI T I B I FMI HEMBERl 
.1 I . _l ._l I _l. 

FLOW 

C H E M I S T R Y 

METHOoTcHEH T Y P E T G L A S S 
_ I I _ 

75-52 

73-54 

75-55 

75-57 

75-58 

75-61 

W F rank Ii n 
Under 73-51, 460', 

Snake River 

W Franklin Levey SE 
Railroad cut. Large,pi aty,columns. 

U Franklin Levey SE 
Upper flow on Klundt Road,810*. 

U Frank I in Levey SE 
Glass from peperite at top of flow. 

W Walla Ualla Levey SE 
Railroad cut opposite Levey Park. 

NU/NE34 U N 55E GR 

NE/SU15 ION 526 UP fr Sp 

NW/SU14 ION 526 SH 61 Ht 

N6/SE5 9N 326 SH Pomona 
Fractionated chemistry. Above Railroad cut about 1 mile N6 of 

HH-11 GR INC 

XHF-7 FS INC 

RR-11 6LEPHANT 

RR-10 
levey, 

U Ualla Ualla 
Quarry, Large columns. 

73-65 U Ualla Ualla 

Levey SE 

Levey SE 

SE/SE8 9N 526 SH Pomona 

SE/S63 9N 326 UP fr Sp 

S6/S63 9N 52E UP Fr Sp 

75-64 

75-65 

75-66 

Thin aa flow,possibly in small shield volcano, K20 is too high. Railroad cut belou 75-61, 

NE/NU31 ION 336 UP Fr Sp U Ualla Ualla Page 
Na20, CaO low. Upper flow S of Page/770', 

U Ualla Wall a 6lwood 
exposed just above lake level/ 430". 

W Wal la Walla 6Iwood 
Over 73-65/ 450'. Railroad cut. 

73-67 w Walla Walla Snake River 
Over 73-66, K20 low, ,475', Railroad cut, Plagioclase-phyric, 

Ne/NE12 IIN 336 GR 

Ne/NE12 U N 356 GR 

NU/NW15 U N 336 UP Eck Ht Oodge 

73-68 

73-70 

73-71 

73-72 

75-73 

U Ualla Walla Snake River 
Xiver 75-67. /550'. Above Railroad cut. 

NW/NW15 U N 336 WP Fr Sp 

W Ualla Ualla Haas 15' SU/SE19 13N 556 SH L Hon 
Intracanyon flow, Prominant mesa at Hagallon. High Al203/low CaO. 

U Franklin Levey Ne SW/SE1 IIN 31E SH Pomona 
A1203 too high, Roadcut/820'. Associated with vitric tuff, 

U Franklin Mesa 15' SW/NU25 15N 30E SH Esquat 
Intracanyon flow. Probably equivalent to or under 71-90. Fractionated chemistry. Roadcut in Hesa, 

W Franklin Frischknecht SU/SE4 15N 316 WP Pr Rp 
Along tributary to Esquatzel Coulee SE of T Lake, 9 5 0 ' , 

RR-1 

RR-1 

RR-1 

RR-1 

RR-1 

RR-1 

XRF-

HR-1 

RR-1 

POHONA" yes 

RR-10 POHONA 

RR-11 FS INC 

XRF-7 "FS I N C 

'FS I N C 

GR INC 

GR INC 

"DOOGE" 

FS INC 

"LH" 

'POHONA" 

'ESQUAT' 

LOLO INC 
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Table la. Sample information for OSTW- flows collected 1971-1977, 

I I 
I I 
ISAHPLEI 
INUHOERISTI 
I I _l. 

L O C A T I O N 

COUNTY QUADRANGLE I S E C T I O N I 

.1 I . 

S T R A T I G R A P H Y 

F H I H e H B 6 R l 
. _ . l I. 

F L O U 

C H E H I S T R Y 

HETHOOICHEM TYPEIGLASS 
I I 

73-74 

75-80 

75-81 

75-82 

75-85 

75-84 

75-85 

75-89 

75-90 

75-91 

75-95 

75-96 

73-97 

75-98 

75-99 

75-100 

U Franklin Frischknecht 
Over eroded top of 75-75, ,960', 

SU/SE4 15N 51E SM El Ht 

W Franklin Hesa East NW/NW27 15N 31E SM Pomona 
High A1205, Small outcrop/edge of Old Haid Coulee/920'. 

W Walla Ualla Zangar Junction 
Highest flow on hillside at Reese/670'. 

U Walla Walla Zangar Junction 
Over 75-83. Roadcut/760'. 

SE/NW23 7N 326 SH Um 

U Wal la Walla 
Roadcut/700'. 

Z angar June t i on NW/NW13 7N 326 SM Um 

W Walla Walla Zangar Junction SU/NE12 7N 326 SM 61 Ht 
Over weathered flow top and tuff, Roadcut/780', 

W Benton Wallula NW/Ne5 6N 316 SH Ice H Martindale 
Overlies imbricated Gravel, Top of cliff/1130', 

W Franklin Levey Se SU/Se26 ION 326 WP Fr Sp 
Railroad cut just S of 6mma lake. Above 73-90. 

W Franklin Levey S6 
Under 75-89. Same railroad cut. 

SW/S626 ION 326 WP Fr Sp 

W Franklin Levey SE NW/SU24 ION 326 UP Fr Sp 
Under 73-90. RR-11 cut just N of Emma Lake. Tiered. 

U Ualla Walla Lowden NE/SW18 7N 34E SH Ice H Indian Memorial 
Glass only. Small quarry in Woodward Canyon,560*, 

U Ual la Ualla Haas 15* 
Intracanyon flow. Quarry. 

U Walla Ualla Haas 15' 
Railroad cut. Flow with thick breccia, 

W W a l l a W a l l a H a a s 1 5 * 
Over 75-97. Railroad cut. 

U Ualla Ualla Haas 15* 
Over 73-98. Plagioclase-phyric. Railroad cut. 

U Ual la Ualla Haas 15* 
Over 75-99. Railroad cut. Thick flow. 

NW/NE25 15N 56E SH 

SE/NE21 15N 366 GH 

Ne/S621 13N 566 GR 

SW/SW22 15N 56E UP Fr Sp 

SW/SW22 15N 56E WP Fr Sp 

RH-11 ELEPHANT 

XRF-7 "POMONA" 

RR-11 UMATILLA 

SW/SW12 7N 526 SM Ice H Indian Memorial RR-11 INDIAN 

RR-11 UHATILLA 

HH-11 ELEPHANT 

HR-9 MARTIN yes 

HR-11 FS INC 

RR-11 FS INC 

RR-11 FS INC 

yes 

RH-11 FS INC 

HR-11 GR INC 

RH-11 GR INC 

RR-11 FS INC 

RR-11 FS INC 
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Table la. Sample information for DSTU- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 

INUHBERIST I 

I - — -I--I 

L O C A T I O N 

COUNTY QUADRANGLE I S E C T I O N I 

I _ l . 

T I 

S T R A T I G R A P H Y 

F H I H E M B E R l 

. . . I I. 
F L O U 

C H E H I S T R Y 

H E T H O D T C H E H T Y P E T G L A S S ! 
I I 

73-101 U Ualla Walla Haas 15' NW/NW26 13N 56E SM L Hon HH-8 
Intracanyon flow over imbricated gravel. Na20 too high. Railroad cut just E of mouth of Fields Gulch, 

75-101F w Walla Walla 
Same sample as 75-101, 

Haas 15' NW/NW26 15N 56E SM L Hon 

75-102 W Walla Walla Haas 15' NW/NU26 15N 566 SH Pomona 
Intracanyon flow. Railroad cut just 6 of 73-101. "Big Bad John" painted on cut, 

73-105 U Columbia Dayton NE/S619 ION 396 GR 
Tiered flow from roadcut adjacent to large Quarry. 

75-104 U Columbia Starbuck 15' NE/NE4 12N 57E GR 
Palouse falls section. Under 72-525, Railroad cut, 550'. 

•LH" 

XRF-1 LM 

XRf-1 POMONA 

XHF-4 GH INC 

HH-11 GH INC 

75-106 W Columbia Starbuck 15' SE/NU2 12N 376 SM Pomona 
Fractionated chemistry. Roadcut,820'. Below sediments. 

73-107 U Columbia Starbuck 15' S6/NW2 1 2 N 376 GR 
Roadcut at si.art of cur ve;over I a i n by pillows of Lower Monumental Hember, ,about 830*. 

RR-11 "POHONA" 

RH-11 GH INC yes 

73-108 W Columbia Starbuck 15* N6/S62 12N 386 UP Fr Sp RR-11 UNC 

73-111 

73-112 

75-115 

75-1 14 

75-1 15 

75-116 

75-117 

75-122 

Private road section. Over 72-88, Unusual low feO, high CaO chemistry,Streambed along road,1560*. Pillowed base. 

RH-11 GR INC U Garfield Pomeroy SE/SE8 U N 426 GR 
Benjamin Gulch section. Between 71-59 and 72-51, ,2580*. Roadcut. 

U Franklin Burr Canyon NE/NU22 1 2 N 55E UP Pr Rp 
Gully on NU side of Pasco-Kahlotus Road, 1170*. 

XRF-7 LOLO INC 

U Franklin Burr Canyon NE/NU22 12N 536 SH 61 Ht RR-11 "6LEPHANT' 
Flow with pillowed base over eroded flow 75-112. Cully on NW side of road/1170'.Fractionated chemistry. 

W Ualla Ualla Humorist 
Small outcrop in sandy 3rea/480'. 

SU/N627 9N 31E SH Ice H Goose Island 

U Ualla Walla Humorist SW/SE23 9N 316 SM Ice H Hartindale 
Lower of two fIows/abandoned quarry SH of Pernt Trig/ 450', 

W Walla Walla - Humorist SW/SE23 9N 31E SM Ice H Martindale 
Over 5"-2* of sideromelane tuff over 75-115, Same quarry. 

U Ualla Walla Humorist NU/SE23 9N 316 SH Ice H Martindale 
Over eroded columns of Elephant Mountain Member. Small outcrop/460*. 

W Walla Walla Slater NU/NE25 9N 31E SM Ice H Indian Memorial 
Upper flow S of Indian Memorial. Railroad cut/ 540*. Above thin tuff. 

RR-9 GOOSE 

HH-9 MARTIN 

RR-9 MARTIN 

RH-9 MARTIN 

RR-8 INDIAN 
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Table la. Sample information for OSTU- flows collected 1971-1977, 

I I 
I I 
I S A M P L E I 
I N U M B E R I S r l 
l _ l . _ l . 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI 
,1 I. 

T I 
I 

FMI MEMBERl 
.__l I. 

FLOW METHODICHEH TYPEIGLASS 
I I 

75-125 W Franklin L e v e y S E SW/NW18 9N 52E SH I c e H Indian Memorial 
Same flow as 72-247/same locality. On hill above Railroad cut/550*. 

75-129 W Franklin Humorist 
Flow below pa Iagonite/RaiI road cut/450'. 

NE/SE21 9N 52E SM Ice H Martindale 

75-130 W Franklin Humorist SW/SW21 9N 52E SM Ice H Hartindale 
Probably over palagonite over 75-129, Roadcut/390 ' , 

73-152 W Franklin Levey SW NE/NW52 ION 51E SH Ice H. Goose Island 
Between 71-104 and 72-249, High Si02/ low FeO, Side of shallow gully/550'. 

75-154 

75-155 

75-156 

75-140 

U Franklin Levey SW 
Cliff-forming flow at fallS/530', 

HU/NU20 ION 316 SM Ice H Basin City 

U Franklin Levey SW NE/NE19 ION 316 SH Ice H Goose Island 
Over 75-134. High Si02/ low FeO like 73-152. Wall of ditch above falls/560*. 

W Franklin Levey SW NE/NW19 ION 51E 
Coarse, diktytaxitic/ piagiocIase-rich inclusion in vent material NE of canal/560*. 

W F rank Ii n Levey SU 
Small outcrop surrounded by $and/660*. 

N6/NU16 ION 316 SH Ice H Basin City 

RR-9 INDIAN 

RH-9 HARTIN 

RH-9 MARTIN 

HH-8 "GOOSE" 

RH-9 BASIN 

RR-9 "GOOSE" 

RR-8 UNC 

RR-9 BASIN 

73-142 

75-144 

75-145 

U Franklin Eltopia 15* N6/NW54 IIN 306 SM Ice H Martindale 
Na20 too high. Along small canal/U of main canal,650*. 

U Franklin eltopia 15* NE/NE25 U N 50E SH Ice H Basin City 
Small outcrop of flow in shallow graben or channel, SE of sand pit/ 6 6 0 * . 

U Franklin Eltopia 15' 
Re-collection of 72-260 at same location. 

SU/SE23 U N 306 SH esquat 

RR-9 "MARTIN" 

RR-8 BASIN 

RR-9 6SQUAT 

75-146 W Franklin eltopia 15* NW/NW25 1.1N 506 SM Ice H Basin City 
Fractionated chemistry. Small ledges cut by dike 73-147. /660*. 

73-151 U Franklin eltopia 15* NW/SW25 U N 306 SM 6squat 
Isolated outcrop with horizontal columns. 18*x24' acroSS/surrounded by sand. /690*. 

73-152 W Franklin Eltopia 15* NW/NW25 U N 306 SM Esquat 
Isolated outcrop along sandy gully. 10*x20' across,620*. 

75-154 

75-157 

W Franklin eltopia 15* NE/NW3 U N 306 SM Ice H Basin City 
Flow capping vent area,mesa 6 of Langford Road,800*. 

W franklin Mesa 15* 
Na20 too high. Outcrop along canal,785', 

Ne/NW20 12N 50E SM Ice H Basin City 

RR-8 "BASIN" 

RR-8 6SQUAT 

RR-8 6SQUAT 

RR-8 BASIN 

HR-8 "BASIN" 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

I I 
I I 
I SAMPLE I 
INUMBERISTI 
I I..I. 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI 
.1 I. 

T I 

— I. 

R I FHI MEHBERI 
.__l___l I. 

FLOU METHODICHEH TYPEIGLASS 
I I 

73-158 

73-159 

73-160 

75-162 

75-166 

73-167 

U Franklin Hesa 15' SW/SE20 12N 50E SM Ice H Goose Island 
Small outcrop between dirt road and lake,just inside section 2 0 , ,7 4 0 ' . 

W Franklin Hesa 15' NE/SW20 12N 50E SM Ice H Goose Island 
Small outcrop just M of largest lake in S half of section 20/ 780', Altered chemistry. 

U Franklin Hesa 15* 
Along canal SU of 73-157. //SO*. 

NU/NE20 12N 506 SH 61 Ht 

U Franklin Hesa 15* S6CT 3 13N 296 SH Ice H Basin City 
Glass only. Chilled base of phyric flow 6 of Bailie Ranch. 

W Grant Beverly Se/Nei5 15N 236 WP Pr Rp 
Sentinel Gap section. Flow above Roza, Cliff on hillside/980*. 

W Grant Oever ly 
Over 73-166, Cliff/1040*, 

73-168 U Franklin Mesa 15' 

Se/N615 15N 236 HP Pr Rp 

NU/Sel1 14N 296 SH 

HR-9 GOOSe 

HR-8 'GOOSe' 

RR-9 6LePHANT 

HH-9 LOLO INC 

RR-9 LOLO INC 

RR-9 GR INC 

yes 

75-169 

75-212 

73-215 

75-215 

Possibly equals 70-8-193 (Brock and Grolier/ 1 9 7 5 ) , Collected at lake level where siphon crosses NU end of lake. 

SU/Se20 15N 536 WP Pr Rp RR-11 LOLO INC W Adams Lind SU 
Over 2' sediments over Roza. Quarry/1360' 

U Columbi a 
Hoadcut/ 5780'. 

Godman Spring 

U Columbia Godman Spring 
Godman trig section. Under 72-110. /5840'. 

W Columbia Godman Spring 
Godman Trig section,under 73-215/5 770'. 

73-217 U Columbia Godman Spring 

N6/SE10 7N 40E GR 

Ne/SEIO 7N 406 GR 

NE/S610 7M 406 GR 

N6/Se10 7N 406 GR 

73-218 

73-219 

73-220 

73-221 

Godman Trig section/under 75-216/5680'. C I iff-forming flow with oxidized top, 

NE/SEIO 7N 406 GR U Columbia Godman Spring 
Godman Trig section/under 75-217/5640'. 

U Columbia Godman Spring 
Godman Trig section/under 7 5-218/5550', 

U Columbia Godman Soring 
Godman Trig section/under 73-219,5 500'. 

U Columbia Godman Spring 
Godman Trig section/under 7 3-220/5470*. 

SU/SUll 7N 406 GR 

SW/SW11 7N 406 GR 

SW/SWil 7N 40E GR 

RR-10 GR INC 

HR-1J GR INC 

RR-15 GR INC 

RH-13 GR INC 

RH-15 GR INC 

RR-15 GH INC 

HR-15 GR INC 

RR-13 GR INC 
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T a b l e l a . S a m p l e i n f o r m a t i o n f o r D S T W - f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

I I 
I I 
I S A M P L E I 
I N U M B E H I S T I 
I l _ _ l . 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI 
.!___ I. 

T I R FHI HEMBERl 
...I I. 

FLOW METHODICHEH TYPEIGLASS 
. _l I 

73-222 

73-252 

75-255 

75-254 

75-255 

73-237 

73-258 

75-259 

75-242 

W Columbia Godman Spring 
Godman Trig section/under 73-2 21/5370*. 

SW/SUll 7N 40E GR 

H Columbia Eckler Mountain NW/NE32 8N 40E UP Eck Ht Robinette Mountain 
Chase Hountain section. Upper flow, /5460', Overlies red vesicular zone. Hoadcut, 

U Columbia eckler Hountain NE/NH32 8N 406 GR 
Chase Hountain section. Under 73-253, /5420*. Roadcut, 

U Columbia 6ckler Mountain 
Chase Hountain section, /5330*. Roadcut. 

NU/SU52 8N 406 GR 

U Columbia eckler Hountain NE/SH52 8N 406 GR 
Chase Mountain section, /5340*. Red top/cIiff-forming. Ledge on hillside SE of curve in road. 

U Columbia Oeadman 
Griffin Peak/ uppermost flow/ 5600*, 

U Columbia Oeadman 
Griffin Peak/ below 73-237/ 5520*, 

W Columbia Oeadman 
Griffin Peak/ below 73-238. 

0 Umatilla Big Headows 
Flow intruded by dike 73-240. Roadcut/2320'. 

73-243 W Columbia Oeadman Peak 

SE/S610 7N 396 GR 

S£/SeiO 7N 396 GR 

NE/N615 7N 396 GR 

SU/NW21 6N 386 GR 

NU/N63 6N 396 GR 

75-244 

73-245 

75-246 

75-247 

75-248 

75-249 

Table Rock section. Uppermost flow at head of trail into Hill Creek basin, 6240*. 

W Columbia Oeadman Peak NU/N63 6N 396 GR 
Table Rock section/ under 73-243/ 6170*. 

W Columbia Oeadman Peak 
Table Rock section, under 75-244/ 6130', 

NW/N68 6N 396 GR 

U Columbia Oeadman Peak NU/N65 6N 596 GR 
Table Rock section/ under 75-245/ 60 7 0 * . Trail follows this flow for long distance. 

U Columbia Oeadman Peak 
Table Rock section/ under 73-246/ 6040*, 

U Columbia Oeadman Peak 
Table Rock section/ under 73-247/ 5970*, 

U Columbia Oeadman Peak 
Table Rock section/ under 73-248/ 5890*, 

NU/N65 6N 596 GR 

NU/Ne5 6N 596 GR 

NU/Ne5 6N 59E GH 

RR-13 GH INC 

HR-13 ROBIN 

RR-13 GH INC 

RH-15 GR INC 

RR-13 GR INC 

D-1 

D-1 

D-1 

GR INC 

GR INC 

GH INC 

HR-10 GR INC 

RR-13 GR INC 

HR-15 GR INC 

RH-15 GR INC 

HR-15 GR INC 

RR-13 GR INC 

RH-13 GR INC 

RR-13 GH INC 
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Table la. Sample information for OSfU- flows collected 1971-1977, 

I I 
I I 
I SAMPLE I 
INUHBERISIl 
I l__l. 

L O C A T I O N 

COUNTY QUADRANGLE I SECTIONI 
.1 I . 

T I 

S T R A T I G R A P H Y 

FHI HEMBERl 
.__l I. 

F L O U 

C H E M I S T R Y 

HETHOoTcHEH T Y P E T O L A S S 

l_. I 

73-250 U Columbia Oeadman Peak 
Table Rock section/ under 75-249/ 5860*. 

75-251 U Columbia Oeadman Peak 
Table Rock section/ under 73-250, 5780*, 

73-252 W Columbia Oeadman Peak 
Table Rock section/ under 73-251/ 5680*. 

75-255 W Columbia Oeadman Peak 
Table Rock section/ under 73-252/ 5650', 

73-261 W Columbi a Cahi ll Ht, 
Pioneer Park section. Flow below Roza, /3455*, 

75-262 W Columbia Cahill Ht, 
Pioneer Park section. Under 75-261, ,5590' 

75-255 W Columbia Cahi ll Ht, 

NW/NE3 6N 596 GR 

NU/NE5 6N 596 GR 

NW/N63 6N 596 GR 

NW/N65 6N - 396 GR 

NE/SU4 9N 406 UP Fr Sp 

Ne/SU4 9N 406 UP Fr Sp 

NE/SW4 9N 406 UP Fr Sp 
Pioneer Park section. Ti02 high, /3280*. Could be same flow as 73-262. 

HR-13 GH INC 

RR-13 GH INC 

HH-15 GR INC 

RR-15 GR INC 

RR-13 FS INC 

RR-13 FS INC 

RR-13 "FS I N C 

75-254 U Columbia Cahi I I Mt. NW/SU4 9N 40E UP Eck Ht Robinette Hountain RR-13 ROBIN 
Pioneer Park section. ,3225', Prominent cI Iff-former. 

75-265 W Columbia Cahi ll H t . 

75-265 

75-271 

75-272 

75-275 

75-274 

75-275 

75-276 

Pioneer Park section. /3160'. Red top, 

W Columbi a Cahi I I Ht, 
Pioneer Park section, /3080'. 

NW/SU4 9N 406 GR 

NU/SU4 9 N 406 GR 

U Columbia Robinette Mountain NU/N626 8N 396 GR 
Hill 4864 Newby Mountain section. Upper flow at road level/ 4850*. 

H Columbia Robinette Hountain Nu/Ne26 8N 396 GR 
Hill 4864 Newby Hountain section. Under 75-271/ 4820*. 

W Columbia Robinette Mountain NW/Ne26 8N 596 GR 
Hill 4864 Newby Hountain section. Under 75-272/ 4715*. 

W Columbia Robinette Mountain NW/N626 8N 596 GR 
Hill 4864 Newby Mountain section. Under 75-275; 4620', 

W Columbia Robinette Mountain NH/N626 8N 596 GR 
Hill 4864 Newby Mountain section. Under 75-274/ 4590', 

W Columbia Robinette Mountain Ne/NW26 8N 596 GR 
Hill 4864 Newby Hountain section. Under 75-275/ 4550', 

RR-15 GR INC 

RR-13 GR INC 

RR-13 GH INC 

RR-15 GH INC 

RR-13 GR INC 

HR-13 GR INC 

RR-13 GR INC 

RH-13 GH INC 
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Table la. Sample information for OSTU- flows collected 1971-1977, 

I I 
I I 
I SAMPLel 
INUHBERISTI 
I I..I. 

L O C A T I O N S T H A f l G R A P H Y C H E H I S T R Y 

COUNTY QUADRANGLE I SECTION I T I R 
I. .1 I. 

I FHI MEHBERI 
l__.l I. 

FLOW METHODICHEH TYPEIGLASS 
... .1 I 

73-277 

75-278 

75-279 

73-280 

75-281 

75-282 

75-285 

75-284 

73-285 

75-286 

75-287 

75-288 

75-289 

W Columbia Robinette Hountain NE/NU26 8N 
Hill 4864 Newby Mountain section. Under 75-276/ 4440*. 

59E GR 

U Columbia Robinette Hountain NW/NE32 9N 39E UP Fr Sp 
Pettyjohn Summit section. Uppermost flow. Unusual low FeO/ high Si02/ Ti02 chemistry./5050*. 

U Columbia Robinette Mountain NU/NE32 9 N 39E UP Fr Sp 
Pettyjohn Summit section. Under 75-278. Plagioclase-phyric, One of two thin flows/ 3000*. 

RH-13 GR INC 

RH-15 UNC 

RR-15 FS INC 

W Columbia Robinette Hountain NW/NE52 9N 
Pettyjohn Summit section. Under 75-279, , 2 9 2 5 ' , 

H Columbia Robinette Hountain NU/NE52 9N 
Pettyjohn Summit section. Under 7 3 - 2 8 0 . / 2 7 9 0 ' . 

W Columbia Robinette Mountain NW/NE32 9N 
Pettyjohn Summit section. Under 7 3 - 2 8 1 . / 2 7 3 0 * . 

W Columbia Robinette Hountain NW/NE32 9N 
Pettyjohn Summit section. Under 7 3 - 2 8 2 , / 2 6 7 0 * . 

39E WP Eck Mt Robinette Mountain RR-15 ROBIN 

596 GR 

596 GR 

596 GR 

H Columbi a 
Lowest flow/2190'. 

Coppe i Ne/NU53 8N 58e GR 

RH-15 GR INC 

RR-15 GR INC 

RR-13 GR INC 

HR-10 GH INC 

U Columbia Coppei NE/SW32 8N 
Phyric flow/ upper Dry Creek overlying red zone/ 2550*, 

586 UP eck Ht Dodge 

U Columbi a Coppe i 
Aphyric flow under 75-285/ 2280*, 

NU/SU52 8N 586 GR 

D-1 

0-1 

00DG6 

GR INC 

U Columbia Kooskooskie NU/Ne9 7N 586 GR 
Lowest exposed flow on upthrown side of possible fault. Bed of N Fork Dry Creek, 2490*, 

U Columbia Kooskooskie Ctr NU9 7N 386 GR 
Lowest exposed flow on downthrown side of possible fault, /2 4 0 0 ' . 

U Columbia Kooskooskie N6/NW18 7N 386 GR 
Lowest exposed flow on upthrown side of possible fault. Along Dry Creek/ 2070'. , 

73-290 W Columbia Kooskoosk ie NE/NE13 7N 576 WP Fr Sp 

RR-10 GR INC 

RR-10 GR INC 

RR-10 GR INC 

RR-10 FS INC 

75-295 

75-294 

Next to lowest exposed flow on downthrown side of possible fault, Plagioclase-phyric, Along Dry Creek/2030', 

RR-10 W Columbia Oeadman Peak SW/Nel9 7N 596 GR 
Lowest exposed flow at end of road/3720',Probab ly stratigraphica I Iy lower than 73-315, 

GR INC 

W Columbia Oeadman Peak 
Green fork Section, Uppermost flow. /4600', 

NE/SU18 8N 596 WP Fr Sp HH-13 FS INC 
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Table la. Sample information for DSTU- flows collected 1971-1'977, 

I I 
I I 
I SAMPLe I 
INUMBeRlST I 
I l . _ l . 

L O C A T I O N S T R A T I G R A P H Y C n e H I S T R Y 

COUNTY QUADRANGL6 I SECTIONI 
.1 I. 

T I R FHI M6MBeRI 
. . . I I. 

FLOU HETHOOICneH TYPelGLASS 
l _ _ I 

75-295 U Columbi a 
Green Fork section. 

Oeadman Peak 
Under 73-294, /4550'. 

NE/SW18 8N 596 UP Fr Sp HR-15 FS INC 

75-296 W Co Iumb i a 
Green Fork section. 

Oeadman Peak N6/SU1B 8N 596 UP 6ck Ht Oodge 
Under 73-295, /45O0', plagioclase-phyric. 

RR-15 00066 

75-297 U Columbi a 
Green Fork section. 

Oeadman Peak Ne/SWl8 8N 596 GR 
Under 73-296, /4410'. Red weathered top. 

HH-15 GR INC 

75-298 U Columb i a 
Green Fork section. 

Oeadman Peak 
Under 73-297. ,4580', 

S6/SW18 8N 596 GR HR-13 GR INC 

73-299 W Columb i a 
Green Fork section. 

Oeadman Peak 
Under 73-298. /4570', 

S6/SU18 8N 396 GR HH-15 GR INC 

75-500 U Columbi a 
Green Fork section. 

Oeadman Peak 
Under 73-299, /4350', 

SU/SE18 8N 396 GR RR-13 GR INC 

73-501 W Columbia 
Green Fork section. 

Oeadman Peak 
Under 73-300. /4355' 

SU/SE18 8N 596 GR RR-15 GR INC 

75-502 W Columbi a 
Green Fork section. 

Oeadman Peak 
Under 73-301. /4305', 

SU/SE18 8N 396 GR RR-13 GR INC 

75-505 U Columbi a 
Green Fork section. 

Oeadman Peak 
Under 75-302, /4240'. 

SU/Se18 8N 396 GR RR-13 GR INC 

73-504. U Columbi a 
Green Fork section. 

Deadman Peak 
Under 73-303, /4170', 

SU/SE18 8N 396 GR RR-13 GR INC 

73-505 U Columbi a 
Green Fork sect ion. 

Deadman Peak 
Under 75-504, /4140*. 

SU/Sel8 8N 596 GR RR-13 GR INC 

75-506 U Columbi a 
Green Fork section. 

Deadman Peak 
Under 75-505. /4090*, 

Se/SUl8 8N 596 GH RR-15 GR INC 

73-307 U Columbia 
Green Fork section, 

73-308 U Columbia 
Green Fork section. 

Oeadman Peak S6/SW18 8N 396 GR 
Under 75-506. /4040'. Flowing spring in this flow. 

Oeadman Peak 
Under 75-507. /5950', 

SU/SW18 8N 396 GR 

RH-15 GR IMC 

RH-13 GR INC 

75-309 W Columb i a 
Green Fork section. 

Deadman Peak 
Under 73-308. /3850', 

SW/SU18 8N 596 GR RR-15 GR INC 

75-510 W Columbia 
Green Fork section. 

Deadman Peak 
Under 75-509. /5810'. 

SW/SW18 8N 59E GR RH-15 GR INC 
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T a b l e l a . S a m p l e i n f o r m a t i o n for D S T U - f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

I I 
I I 
I S A M P L E l 
I N U M B E R I S I I 
I l_.l. 

L O C A T I O N I S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY Q U A D R A N G L E I S E C T I O N I T I R I fHI H 6 H 0 6 R I 
. I I I l . _ _ l _ l . 

F L O U M 6 T H 0 D I C H E M T Y P E I G L A S S 
.. I I 

75-51 1 W Wal la Walla 
Green Fork section, 

75-512 W Wal la Walla 
Green Fork section. 

75-515 W Ualla Ualla 
Green Fork section, 

75-314 W Columbia 

Deadman Peak SE/S615 8N 586 GR 
Under 73-310. / 3 7 2 0 * . Thick breccia in upper part. 

Oeadman Peak 
Under 73-511. /3640*. 

S6/Sel3 8N 386 GR 

Deadman Peak S6/Sel3 8N 386 GR 
Under 73-512. / 3 5 4 0 * . Probably stratigraphicaI Iy higher than 73-293. 

Robinette Hountain SW/M619 8N 596 WP Fr Sp 

75-515 

75-515 

73-3 17 

73-318 

7 5 - ? 1 9 

73-520 

75-521 

75-522 

75-525 

75-524 

Section 6 of Jasper Hountain Road. Upper flow. Na20 high/ 34 2 0 * . 

U Columbia Robinette Mountain SW/N619 8N 396 UP 6ck Mt Oodge 
Section 6 of Jasper Hountain Road. Under 73-514/ 5570*. Plagioclase-phyric. 

U Columbia Robinette Hountain SW/Nel9 8N 596 GR 
Section 6 of Jasper Hountain Road. Under 75-315/ 3535'. 

W Columbia Robinette Mountain Su/Nel9 8N 396 GR 
Section 6 of Jasper Mountain Road. Under 73-516/ 55 1 0 ' . 

U Columbia Robinette Mountain Se/Ne7 8N 596 UP Fr Sp 
Upper Pettyjohn section. Upper flow. Over Robinette Mountain flow (not sa m p l e d ) . /5560'. 

' • • J - C - l i . i m b i a . Robinette Mountain SW/NH8 8N 596 GR 
Upper Pettyjohn section. Flow under Robinette Mountain flow. /3160*. 

U Columbia Robinette Hountain SU/NW8 8N 396 GR 
Upper Pettyjohn section. Two flows under 73-519. / 5 1 0 0 * , 

Thick flow with complex top. 

W Columbia Robinette Hountain 
Upper Pettyjohn section. Under 7 3 - 3 2 0 . , 5 0 4 0 * . 

SW/NW8 8N 596 GR 

RR-15 GR INC 

RR-13 GR INC 

HH-13 GH INC 

HH-13 "FS INC' 

RR-10 00066 

RH-10 GR INC 

RH-13 6R INC 

RR-15 FS INC 

RR-15 GR INC 

RH-15 GH INC 

RR-15 GR INC 

W Columb i a 
Dayton city d u m p . /5020' 

W Columbi a 
Quarry along road. 

W Columbi a 
Roadcut/2540', 

Day ton 

Day ton 

Robinette Mountain 

SW/SW54 ION 596 WP eck Mt Robinette Mountain RR-17 ROBIN 

SW/SW18 ION 396 WP Fr Sp 

NW/NW20 9N 396 GR 

7 3-52 5 U Columbia Robinette Hountain NW/NU20 9N 396 UP Fr Sp 
Roadcut at curve in main highway/ 1 4 0 0 ' , Above saprolite and sediments, Plagioclase-phyric, 

75-526 U Columbia Robinette Mountain NW/NU20 9N 596 GR 

RR-10 FS INC 

HR-10 GR INC 

RR-17 FS INC 

RR-17 GR INC 
Under 75-525 at same location. 
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Table la. Sample information for OSTU- flows collected 1971-1977. 

I I 
I I 
ISAHPLel 

I NUMBER ISTI 

I ..I..I. 

L O C A T I O N 

T QUADRANGLE 
I 

S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY I SECTIONI r t 
.1 I I 

FMI HEMBERl 
. _ _ l I . 

FLOU METHOOICHEM TYPEIGLASS 
I I 

75-528 U Columbia Starbuck 15' 
Under 72-104, Roadcut/about 6 0 0 * , 

75-528F U Columbia Starbuck 15* 
Same sample as 75-528. 

75-529 

75-330 

73-531 

75-532 

73-555 

75-554 

75-555 

75-556 

75-557 

75-558 

75-359 

75-540 

73-541 

75-542 

U Columbia Starbuck 15* 
Under 75-528. Red top. Roadcut/about 6 0 0 * . 

U Columbia Starbuck 15* 
Under 73-329 at same location. 

SE/NUl 12N 57E GR 

SE/NUl 12N 37E GR 

NW/NH6 12N 586 GR 

NW/NU6 12N 586 GH 

U Columbia Starbuck 15* NU/Ne32 15N 586 GR 
Under 75-550, Abundant log casts in base of flow. Below breccia, Roadcut, 

U Columbia Starbuck 15* 
Under 75-551. Roadcut in thin flow. 

W Columbia Hay 15* 
Intracanyon flow. Above railroad/ 850', 

U Uhitman Hay 15' 
Spectacular platy flow. Railroad cut. 

Ne/NW52 13N 386 GR 

S6/SU24 13N 586 SH L Hon 

Se/Se19 13N 596 GR 

U Uhitman Hay 15* S6/SW19 15N 596 GR 
Brecciated top of flow filled in with red tuff. Railroad cut, 

W Columbia Hopkins Ridge SW/S619 ION 416 UP Fr Sp 
Flow under Roza on upper Starveout Ridge/ 5420*. 

W Col umbi a 
Phyric flow, 3140*. 

Hopk i ns Ridge Ne/SUl9 ION 416 UP eck Ht Oodge 

RR-15 GR INC 

XRF-5 GR INC 

XRF-2 GR INC 

XHF-2 GR INC 

XRF-2 GH INC 

XHF-2 GH INC 

XRF-1 LH 

XRF-2 6R INC 

XRF-2 GR INC 

0-1 

0-1 

FS INC 

0ODG6 

W Whitman Cahill Ht. NW/S627 ION 406 WP 6ck Ht Robinette Mountain 
Cougar Canyon, 5110*. Overlies red weathered flow top. 

W Whitman Starbuck 15* Ne/se50 13N 586 SH L Hon 
Intracanyon flow. Low FeO, Outcrop above road,850', 

W Whitman Hay 15' 
Platy flow in railroad cut. 

H Whitman Hay 15' 
Platy flow in railroad cut. 

NW/SE20 15N 596 GR 

SW/NE25 15N 596 GR 

U Uhitman Hay 15* Ne/SU25 1 5N 596 GR 
Under 75-541, as tuff-filled breccia at top. Railroad cut. 

RR-17 ROBIN 

XRF-1 "LH" 

XHF-2 GH INC 

XRF-2 GR INC 

XRF-2 GR INC 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

I I 
I I 
ISAHPLel 

INUMB6RISTI 

I. ___l — I . 

L O C A T I O N 

COUNTY Q U A D R A N G L e I secriONi 
.1 I. 

T I R 

S T R A T I G R A P H Y 

F M I M E H B E R I FLOU 
__ l _ l _ 

C H E M I S T R Y 

METHOoTcHeH TYPeTcLASS 
_ l _ _ I ._ 

75-545 

75-345 

75-346 

73-547 

75-548 

75-549 

75-551 

75-552 

75-555 

75-556 

75-557 

75-558 

75-559 

75-560 

75-561 

73-362 

U Gar field 
Quarry, 

Hay IS* NU/SU27 13N 406 GH 

U Garfield Hay 15' NU/SW15 13N 406 SM L Hon 
Intracanyon flow. Hillside above Meadow Creek,820*. 

W Garfield Hay 15* NW/S69 13N 406 GH 
Platy flow with abundant chlorophaeite, Upper flow in roadcut at S end of bridge,710', 

W Garfield Hay 15' NW/S69 15N 406 GR 
Under 75-546 in same roadcut,on downthrown side of fault, 

W Garfield Hay 15' SU/NU2 13N 406 SH Pomona 
Intracanyon flow, Roadcut. Upper f low,columnar against 73-549, 

U Garfield Hay 15* SW/NW2 13N 406 SM 
Older than 75-348. Intracanyon flow, Roadcut. Some large plagioclase phenocrysts. 

W Columbia Cahill Mountain SW/SU24 ION 406 WP Eck Mt Oodge 
Phyric flow near point where it pinches out on Starveout Ridge, 3085*. 

U Columbia Cahill Mountain Se/Ne23 ION 406 WP 6ck Mt Dodge 
Phyric flow above saprolite on Starveout Ridge, 2960'. 

U Uhitman Penawawa 15' NW/NW15 14N 406 GR 
Horton Grade section. Under 72-292. Roadcut,935 *. 

W Whitman Penawawa 15* NW/NW13 14N 406 GR 
Horton Grade section. Under 75-555. Roadcut/905. 

W Whitman Penawawa 15* NW/N615 14N 406 GH 
Horton Grade section. Under flow units (unsampled) and probably under 75-356 (projected). Hillside 

W Whitman Penawawa 15* NU/NE13 14N 406 GR 
Horton Grade section. Under 75-357. /865*. Hillside 6 of road. 

U Uhitman Penawawa 15* NU/N613 14N 406 GH 
Horton Grade section. Thick/ platy flow. /730*. hillside 6 of road/under 73-558. 

U uhitman Penawawa 15' SU/Ne13 14N 406 GH 

Horton Grade section. Under 75-359. Breccia top is in-filled with tuff. ,660'. Roadcut. 

HH-1U GR INC 

XhF-1 LH 

XHF-2 GR INC 

XHF-2 GH INC 

XRF-1 POMONA 

XHF-1 UNC 

0-1 

0-1 

DOOGe 

D00G6 

XHF-2 GH INC 

XRF-2 GH INC 

XHf-2 GR INC 
e of road/ 885', 

XHF-2 GH INC 

XRF-2 GR INC 

XHf-2 GR INC 

U Uhitman Penawawa 15' 
Intracanyon flow. Hillside above road/880', 

W Uhitman Penawawa 15' 
Intracanyon flow. Hillside above road/860'. 

NW/NU1B 14N 416 SM L Hon 

NU/NE18 14N 416 SH L Hon 

XHF-1 L M 

XHF-1 LH 
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Table la. Sample information for OSTW- flows collected 1971-1977, 

I I 
I I 
ISAMPLE I 
INUMBERISTI 
I l__l. 

L O C A T I O N 

COUNTY QUADRANGLE I S E C T I O N I T I R 

. 1 l _ _ l _ _ . 

S T R A T I G R A P H Y 

F H I H E M B E R l 

. . . I I. 
FLOW 

C H E M I S T R Y 

M E T H O D T C H E M T Y P E T G L A S I 
_ _ l I 

75-565 

75-564 

U Uhitman Penawawa 15' 
Roadcut/flow below 72-58. 

St/SW8 14N 41E GR 

U Uhitman Penawawa 15' NW/MU2 14N 4lE WP Fr Sp 
Overlies weathered flow on Luft Grade, Roadcut/1200*. 

75-565A W Garfield Hay 15* NW/NE24 1 3 N 596 SH Pomona 
Intracanyon flow. Hillside N of mouth of New York Gulch/840*. 

75-566 W Garfield Hay 15' Se/S615 1 5 N 596 SM 
Intracanyon flow. Hillside N of mouth of New York Gulch/930'.PIagiocIase-phyric. 

75-567 W Garfield Hay 15' NU/Nel8 13N 406 GR 
New York Bar section. Lowest flow. /740*. steep hillside. 

75-568 U Garfield Hay 15* 
New York Bar section. Over 73-567. /800'. 

75-568F U Garfield Hay 15* 
Same sample as 75-568. 

75-569 U Garfield Hay 15* 
New York Bar section. Over 75-568. /875', 

75-370 W Garfield Hay 15* 
New York Bar section. Over 73-369. /890*. 

75-571 U Garfield Hay 15* 
New York Bar section. Over 75-570. /905*, 

75-372 W Garfield Hay 15* 
New York Bar section. Over 73-371, /925*, 

73-375 U Garfield Hay 15* 
New York Bar section. Over 75-572, ,980*, 

75-374 U Garfield Hay 15* 
New York Bar section. Over 73-373. /1055*, 

75-575 U Garfield Hay 15* 

NU/Nel8 15N 406 GR 

NU/NE18 13N 406 GR 

NU/Nel8 13N 406 GR 

NW/N618 13N 406 GR 

NW/Ne18 13N 406 GR 

NU/NE18 15N 40E GR 

NU/NE18 15N 40E GR 

NW/Nel8 15N 406 GR 

NU/Nel8 15N 406 GR 
New York Bar section. Over 75-574,under 74-220, /1110', 

73-576 W Garfield Hay 15' NW/SE18 15N 40E WP Eck Ht Dodge 
New York Bar section. Over 74-219, /1270', PIagioc I ase-^phyric, Above road. 

73-377 W Garfield Hay 15* NW/Sel8 13N 406 UP Fr Sp 
New York Bar section. Over 75-376, High P205, ;1520', 

XHF-2 GR INC 

RH-10 FS INC 

XRF-1 POMONA 

XRF-1 UNC 

XHF-2 GR INC 

RR-15 GR INC 

XRF-5 GH INC 

XHF-2 GH INC 

XRF-2 GR INC 

XRF-2 GR INC 

XRF-2 GH INC 

XHF-2 GR INC 

XRF-2 GR INC 

XRF-2 GR INC 

XRF-2 DODGe 

RR-15 "FS I N C 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
ISAMPLEl 
iNUMBeRlSTI 
I I . . I . 

L O C A T I O N S T R A T I G R A P H Y 

COUNTY QUADRANGLe I S e C T I O N i 

.1 I . 

T I R I F M I H E M B E R l 

. . . l . _ _ l _ _ l . 

FLOW 

C H E H I S T R Y 

HETHOoTcHEH T Y P E T G L A S S 

I _ -I -

75-577F 

75-578 

75-579 

75-580 

W Garfield Hay 15' NU/SE18 15N 406 UP Fr Sp 
Same sample as 75-577, HgO higher than FS INC chemical type. 

U Uh i tman endi cot t 15' 
Over saprolite in gully/1560'. 

Se/SU50 15N 426 UP Fr Sp 

U Uhitman Penawawa 15' NE/SE12 14N 416 UP Fr Sp 
Hillside on 6 side of gully, N of road/ 1580*. Long Hollow. 

W Whitman Penawawa 15' NW/NW15 14N 416 GR 
Lower Long Hollow section. equals 74-226. / 8 4 5 * . Abandoned quarry N end of road. 

75-581 W Whitman Penawawa 15* NW/NW15 14N 416 GR 
Lower Long Hollow section. Platy flow under 74-225. /710*. Second flow below 73-i80/Same quarry, 

73-582 W Whitman Penawawa 15' NW/NU15 14N 416 GR 
Lower Long Hollow section. Under 73-581/same quarry. Tuff in breccia top. /585*. 

75-585 U Uhitman Penawawa 15* NH/NU15 14N 416 GR 
Lower Long Hollow section. Under 75-582. Lowest flow/ 665*. Railroad cut S of qvarry. 

74-5 U Grant Steamboat Rock SW NW/SW53 27N 296 GR 
Flow above H side Banks Lake. Cut by dike 74-4. 

74-11 u Yakima Foundation Ridge SW/SW15 13N 146 GR 
Divide Ridge section. Over 74-25. /4550'. Flow OR 2 of Swanson (1967,1978). 

74-12 W Yakima Foundation Ridge SW/SW15 15N 146 GR 
Divide Ridge section. Over 74-11. /4630*. Flow OR 3. 

74-15 U Yakima Foundation Ridge SW/SU15 13M 146 GR 
Divide Ridge section. Over 74-12. ,4730*. Flow DR 4. 

74-14 U Yakima Foundation Ridge SW/SU15 13N 146 GR 
Divide Ridge section. Over 74-13, ,4970*. Flow OR 5. 

74-15 W Yakima Foundation Ridge Se/SW15 13N 146 GR 
Divide Ridge section. Over 74-14, ,5140*. Flow DR 6. 

74-16 U Yakima Foundation Ridge S6/SW15 15N 146 GR 
Divide Kidge section. Over 74-15. ,5180*. Flow OR 7. 

74-17 W Yakima Foundation Ridge SE/SW15 15N 14E GR 
Divide Ridge section. Over 74-16. ,5550*. Flow DR 8. 

74-18 W Yakima Foundation Ridge SE/SW15 15N 146 GR 
Divide Ridge section. Over 74-17. /5460*. Flow DR 9. 

XRF-5 "FS I N C 

RH-10 FS INC 

RR-10 FS INC 

XRF-2 GR INC 

XRF-2 GR INC 

XHF-2 GH INC 

XRF-2 GR INC 

HR-17 GR INC 

RH-17 GR INC 

RR-17 GR INC 

HH-17 GH INC 

RR-17 GR INC 

RR-17 GH INC 

RR-17 GR INC 

RR-17 GR INC 

RR-17 GR INC 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
I SAMPLel 
INUMBeRISTI 
I l__l. 

L O C A T I O N S T R A T I G R A P H Y C H 6 M I S T R Y 

COUNTY QUADRANGLe I SeCTIONI T I R I FHI MEMBERl 
.1 I I I I I. 

FLOW METHODICHEH TYPEIGLASS 

I I 

74-19 W Yakima Foundation Ridge SE/SU15 15N 14E GR 
Divide Ridge section. Over 74-18. /5520*. Flow DR 10. 

74-20 U Yakima Foundation Ridge SE/SW15 15N 14E GR 
Divide Ridge section. Over 74-19. /5610*. Flow DR 11. Probably same flow as 74-19. 

HH-17 GR INC 

RH-17 GR INC 

74-21 U Yakima Foundation Ridge NW/NW22 15N 146 GR 
Divide Ridge section. Over 74-20. /5770*. Flow DR 12. Section offset up dip, 

74-22 U Yakima Foundation Ridge NH/NU22 15N 146 GR 
Divide Ridge section. Over 74-21, /5960*. Flow OR 15, 

74-25 U Yakima Foundation Ridge NW/SW22 15N 146 GH 
Divide Ridge section. Over 74-22, /6070'. Flow OR 14. 

74-24 W Yakima Foundation Ridge SE/S621 13N 146 GR 
Divide Hidge section. Over 74-23. Highest fIow/probabIy same as 74-23. /6580*. Flow DR 15, 

74-25 U Yakima Foundation Ridge SW/SU15 15N 146 GH 
Divide Ridge section. Under -74-11. Lowest flow. .4510*, Flow OR 1. 

74-45 0 Uallowa Flora SU/NU25 6N 446 GR 
Flow under 2-5 flow units under 71-5. Buford Creek Grade. 

HH-17 GR INC 

RH-17 GH INC 

HR-17 GH INC 

RR-17 GR INC 

HH-17 GR INC 

0-1 GR INC 

74-44 0 Ua I Iowa Flora 
Flow under 74-45. Buford Creek Grade. 

SU/NU25 6N 446 GR 0-1 GR INC 

74-48 W Columbia Cahill Mt. NU/NW24 9N 406 GR 
Patrick Grade section. Under 72-107/ over 72-108, /4560*. Roadcut. 

XHF-6 GH INC 

74-49 U Columbia eckler Hountain NW/NW24 9N 
Patrick Grade section. Under 72-108. /4270*. Roadcut, 

406 GR XRF-6 GR INC 

74-50 W Columbia eckler Hountain NW/NW24 9N 
Patrick Grade section. Under 74-49. /4250', Roadcut, 

406 GH XHF-6 GR INC 

74-51 U Columbia 6ckler Hountain NU/NU24 9N 406 GH 
Patrick Grade section. Under 74-50, /4200'. Roadcut, 

74-52 U Columbia 6ckler Hountain NU/NU24 9N 406 GR 
Patrick Grade section. Under 74-51. /4150'. Roadcut. 

XRF-6 GR INC 

XRF-6 GR INC 

74-55 U Columbia Eckler Hountain NU/NU24 9N 
Patrick Grade section. Under 74-52. /4090'. Roadcut, 

40E GR XHF-6 GH INC 

74-54 U Columbia Panjab Creek NE/NW24 9N 
Patrick Grade section. Under 74-55, /4010', Roadcut, 

40E GR XRF-6 GR INC 
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Table la. Sample information for DSTW- flows collected 1971-1977. 

I I 
I I 
ISAHPLEI 
INUMBERISTI 
I I . I . 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI T I R 
.1. .1 I. 

FMI HEHBeRI 
._! I. 

FLOW METHOOICHEM TYPEIGLASS 
I I 

74-55 W Columbi a 
Patrick Grade sect ion. 

Panj ab 
Under 74-

C reek 
54. /3970' 

NE/NW24 
Roadcut. 

9N 406 GR XRF-6 GH INC 

74-56 W Columbia 
Patrick Grade sect ion. 

P anj ab 
Under 74-

C reek 
55. /3930' 

NB/NW24 
Roadcut. 

9M 406 GR XRF-6 GR INC 

74-57 W Columbi a 
Patrick Grade sec t i on. 

Panjab 
Under 74 

Creek 
•55. ,5890' 

NE/NW24 
Roa dcut. 

9N 406 GR XRF-6 GR INC 

74-58 U Columbi a 
Patrick Grade sec tion. 

Panj ab 
Under 74-

Creek 
57. ,5840' 

SW/Ne24 
Roa dcut. 

9N 40E GR XRF-6 GR INC 

74-59 U Columbi a 
Patrick Grade sect ion. 

Panj ab 
Under 74 

Creek 
•58. ,5800', 

SH/N624 
Roadcut. 

9N 406 GR XRF-6 GR INC 

74-60 W Columbi a 
Patrick Grade sec t ion. 

Panjab 
Under 74-

Creek 
59, ,5750* 

SW/N624 
Hoa dcut, 

9N 406 GR XHF-6 GR INC 

7 4 -61 U Columbia 
Patrick Grade sec 11 on. 

P anj ab 
Onder 74-

Creek 
60. ,3730* 

SU/N624 
Roadcut. 

9N 406 GR XHF-6 GR INC 

74-62 U Columbi a 
Patrick Grade sec t i on. 

Panj ab 
Under 74-

C reek 
51. ,3590' 

S6/Ne24 
Roadcut. 

9N 406 GR XRF-6 GR INC 

74-55 U Columbi a 
Pat r i c k Grade section. 

Panj ab 
Under 74-

C reek 
5 2 . ,5620' 

Ne/S624 
Roadcut. 

9N 406 GR XRF-5 GH INC 

74-64 U Columbi a 
Patrick Grade sect ion. 

Panjab 
Under 74-

C reek 
65, ,3500', 

Se/S624 
Roadcut, 

9N 406 GR XRF-6 GR INC 

74-65 U Columbi a 
Pat rick Grade sec tion. 

Panj ab 
Under 74-

Creek 
6 4 , ,5450*, 

S6/Se24 
Roadcut, 

9N 406 GR XHf-6 GR INC 

74-66 W Columbia Panjab Creek S6/SE24 9N 406 GR 
Patrick Grade section. Under 74-65. ,3350*. Roadcut. 

74-67 U Columbia Panjab Creek Ne/N625 9N 406 GR 
Patrick Grade section. Under 74-66, /3320*, Roadcut, 

XRf-6 GR INC 

XRf-6 GH INC 

74-68 U Columbi a 
Patrick Grade sec tion. 

Panjab 
Under 74-

Creek 
57. /5270* 

se/se24 
Hoadcut, 

9N 406 GR XHf-5 GR INC 

74-69 U Co Iumbi a 
Patrick Grade sec t ion. 

Panj ab 
Under 74-

Creek 
5 8 , ,5245' 

Se/S624 
Roadcut, 

9N 40e GH XHf-6 GH INC 

74-70 U Columbi a 
Patrick 6r ade section. 

Panj ab 
Under 74-

Creek 
69, /5180* 

NW/N6 2 5 
Roadcut, 

9N 406 GR XHF-5 GH INC 
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Table la. Sample information for OSTW- flows collected 1971-1977, 

1 1 
1 1 
I S A H P L e l 
INUMBERIS r 1 
1 I I -

COUNTY 

L O C A T I O N 

1 QUADRANGLE 
1 

1 S E C T I O N I 

. . 1 1 . 

T 1 

1 

R 

S T R A T I G R A P H Y 

F M I M E M B E R l . FLOW 

. _ . l . _ 1 

C H E M I S T R Y 

M E T H O O I C H E M T Y P E I G L A S S 

. . 1 1 

74-90 U Franklin Haas 15* NU/NW19 15N 56E SM El Mt 
Intracanyon flow. Cliff above river. Coarsely columnar against eroded Pomona./ 840' 

XHF-6 ELEPHANT 

74-205 U Columbia Starbuck 15' SE/NW2 12N 57E HP Fr Sp 
Pillowed base over saprolite/ over 75-107. Roadcut. /860*. 

XRF-7 FS INC yes 

74-206 W Whitman Starbuck 15* NE/SW22 15N 38E WP Fr Sp XRF-4 "FS INC" 
Little Goose section . Higher MgO than defined FS INC chemical type/ 1190*. Upper flow on hillside above railroad cuts. 

74-207 H Uhitman Starbuck 15* SE/SW22 13N 586 GR 
Little Goose section. Under 74-206. ,1150*. Hillside, 

XRF-4 GR INC 

74-208 W Whitman Starbuck 15* se/SW22 15N 586 GR 
Little Goose section. Under 74-207, ,1015*. Hillside. 

XHF-4 GR INC 

74-209 W Whitman Starbuck 15' , Se/SW22 15N 586 GR 
Little Goose section. Under 74-208, ,950'. Hillside, 

XHF-4 GR INC 

74-210 W Whitman Starbuck 15' S6/SU22 15N 386 GR 
Little Goose section. Under 74-209. ,805'. Hillside, 

XHF-4 GR INC 

74-21 1 U Uhitman Starbuck 15' Ne/NU27 15N 58E GR 
Little Goose section. Under 74-210. ,745'. Hillside. 

XRF-4 GH INC 

74-212 W Whitman Starbuck 15' Ne/NU27 15N 386 GR 
Little Goose section. Under 74-211, ,705'. Hillside, 

XRF-4 GR INC 

74-215 U Whitman Starbuck 15' Ne/NW27 15N 586 GR 
Little Goose section. Under 74-212/ 655'. Railroad cut. 

XRF-4 GH INC 

74-214 W Whitman Starbuck 15' N6/NU27 15N 586 GR 
Little Goose section. Under 74-213/ 630*. Below railroad cut. 

XRF-4 GR INC 

74-215 W Uhitman Starbuck 15* NE/NU27 13N 386 GR 
Little Goose section. Under 74-214/ 560*. Lowest flow above river. 

74-218 U Columbia Hay 15* NE/N624 15N 596 SH 6squat 
Intracanyon flow adjacent to 75-575, Hi I Iside/850 *, 

XRF-4 GR INC 

XRF-6 eSQUAT 

74-219 U Garfield Hay 15* Ne/SE18 15N 406 GH 
New York Bar section. Under 73-376. /1250*.S side of hill 1408. 

XHF-6 GR INC 

74-220 U Garfield Hay 15* Ne/SB18 15N 406 GR 
New York Bar section. Under 74-219/Over 75-575. /1200'. 

XRF-6 GH INC 

74-225 U Uhitman Penawawa 15* NW/NW15 14N 416 GR 
Lower Long Hollow section. Over 75-581/ 855*. Thick red top. Hillside above railroad. 

XRF-4 GR INC 
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T . i b l e l a . S a m p l e i n f o r m a t i o n f o r D S T W - f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

I I 
I I 
I SAMPLEl 
INUHBERISTI 
I . I..I 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI T I H 
.1 I l._ . 

FHI HEHBERI 
...I I 

FLOW HEIHOOICHEH TYPEIGLASS 
_ I I 

74-226 W Whitman Penawawa 15' NW/NW15 14N 416 GR 
Lower Long Hollow section. Over 74-225. /895'. 

74-227 W Whitman Penawawa 15' NU/NW15 14N 416 GR 
Lower Long Hollow section. Over 74-225. /975'. 

74-228 W Whitman Penawawa 15' NW/NU15 14N 416 GR 
Lower Long Hollow section. Over 74-227. /1010'. 

74-229 U Uhitman Penawawa 15' NU/NU15 14N 416 GR 
Lower Long Hollow section. Over 74-228. /1035'. 

74-250 W Uhitman Penawawa 15' NU/NW15 14N 416 GR 
Lower Long Hollow section. Over 74-229, /1070', 

74-251 W Whitman Penawawa 15' NW/NW15 14N 416 GR 
Lower Long Hollow section. Over 74-250/below 74-266, ,1120*. 

74-256 U Uhitman Penawawa 15* S6/SE19 14N 426 GR 
Swift Bar partial section. Lowest flow at railroad tracks. /660*. 

74-257 U Whitman Penawawa 15* S6/S619 14N 426 GR 
Swift Bar partial section. Over 74-256. Hillside above railroad/ 770*. 

XRF-4 GR INC 

XHF-4 GR INC 

XHF-4 GR INC 

XRF-4 GR INC 

XRF-4 GR INC 

XHF-4 GH INC 

XHF-4 GR INC 

XRF-4 GR INC 

74-258 W Whitman Penawawa 15* Se/Sel9 14N 426 GR 
Swift Bar partial section. Over 74-257, /875*. 

74-259 U Whitman Penawawa 15* Se/SE19 14N 426 GR 
Swift Bar partial section. Over 74-258, /960', 

XHF-4 GR INC 

XHF-6 GR INC 

74-241 U Garfield Penawawa 15" HE/NE27 14N 426 SM Pomona XRF-6 UNC 

74-245 

74-244 

74-245 

Intracanyon flow over Gravel, Very high HgO ( 8 , 7 ) , POMONA-like chemistry, easternmost of two remnantS/hi11side/900*, 

W Garfield Almota SU/S625 14N 426 SM L Hon XRF-4 LM 
Intracanyon flow. Hillside above road/820', 

U Whitman Almota NW/NE13 14N 426 GR XHF-4 GR INC 
AImota-SchuItz Bar section. Lowest flow/ exposed behind grain elevators at Almota Port. Under 74-245/ 6 5 0 * . 

W Whitman Penawawa 15* NU/NW25 14N 426 GR 
Almota-Schultz Bar section. Over 74-244/ 660", Railroad cut. 

XRF-4 GH INC 

74-246 U Whitman Penawawa 15' NW/NW25 14N 426 GR 
Almota-Schultz Bar section. Over 74-245/ 700', Red top/overlain by tuff. Railroad cut, 

74-247 U Uhitman Penawawa 15' NU/NU25 14N 426 GR 
Almota-SchuItz Bar section. Over 74-246/ 750'. Hillside above railroad cut. 

XRF-4 GR INC 

XRF-4 GR INC 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

I t 
I I 
I SAMPLE I 
INUMBERI STI 
I l._l. 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE I SECTIONI T I R I FHI MEHBERI 
.1 I I l__.l I. 

f LOU HETHOOICHEM TYPEIGLASS 
l._ I _ 

74-248 W Uh i tman 
Almota-Schult z Bar 

Penawawa 15' 
section. Over 74-247* 

NU/NU25 14N 426 GR 
810'. 

XRF-4 GH INC 

74-249 W Uh i tman 
AImot a-Sc hu 11 z Bar 

Penawawa 15' 
section. Over 74-248, 

NW/NU25 14N 426 GR 
890" 

XRF-4 GR INC 

74-250 U Uh1tman 
A Imot a-Schul t z Bar 

Penawawa 1 5 * 
section. Over 74-249, 

NU/NH23 14N 42E GR 
930' 

XRF-4 GR INC 

74-251 W Wh i tman 
A Imot a-Schult z B a r 

Penawawa 1 5 * 
s e c t i o n . Ove r 7 4 - 2 5 0 . 

NW/NU23 14N 426 GR 
. 9 9 0 / • / v u • , 

XHF-4 GR INC 

7 4 - 2 5 2 W Wh i tman 
A l m o t a - S c h u l t z Bar 

Penawawa 15* 
section. Over 74-251. 

NU/NW25 14N 426 GR 
,1050*. 

XRF-4 GR INC 

74-255 W Whi tman 
A Imot a-Schu It z Bai 

Penawawa 15' 
section. Over 74-252. 

NW/NW25 14N 426 GR 
»1070' 

XHF-4 GR INC 

74-254 W Whitman 
Almot a-Schult z Bar 

Penawawa 15' 
section. Over 74-253. /1120* 

NU/NU23 14N 426 GR XRF-4 GR INC 

74-255 U Uhitman 
A Imot a-Schu 11 z Bar 

Penawawa 15* 
section. Over 74-254. 

NU/NU25 14N 426 GR 
/1210* 

XHF-4 GR INC 

74-256 H Uh i tman 
Almot a-Schult z Bar 

Penawawa 15 * 
section. Over 74-255. 

NW/NW25 14N 426 GR 
/1265' 

XRF-4 GR INC 

( 

( 

74-257 

74-258 

74-259 

74-260 

W Whitman 
Almota-Schult z 

W Whitman 
Almot a-Schult z 

U Uhitman 
A Imot a-Schult z 

U Uhitman 

Bar 

Bar 

Bar 

A Imota-Schul tz Bar 

Penawawa 15 * 
section. Over 74-255. /1290' 

Penawawa 15' 
section. Over 74-257. /1510', 

Penawawa 15' 
section. Over 74-258. /1570' 

Penawawa 15' 
section. Over 74-259. /1500', 

NU/NU25 14N 426 GR 

NU/NU23 14N 426 GR 

NU/NU23 14N 426 GR 

Se/S615 14N 426 GR 

XRF-4 GR INC 

XHF-4 GR INC 

XRF-4 GR INC 

XRF-4 GR INC 

74-251 U Uhitman 
A Imot 3-Schul t z Bar 

Penawawa 15* 
section. Over 74-260, 

S6/Sel5 14N 426 GR 
/1535*, Saprolite above. 

XRF-4 GR INC 

74-262 U Uhitman 
Almot a-Schult z Bar 

Penawawa 15* 
section. Over 74-251, /1570*, 

Se/Sel5 14N 426 HP Fr Sp XRF-4 FS INC 

74-265 U Wh 1 tman 
A Imot a-Schult z Bar 

Penawawa 15' 
section. Over 74-262, / 1 6 2 5 ' 

S E / S e l 5 14N 42E UP Fr Sp XHF-4 FS INC 
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Table la. Sample information for DSTU- flows collected 1971-1977. 

I I 
I I 
I SAMPLel 
INUMBenlSTI 

I- _- l-_l. 

L O C A T I O N S T R A T I G R A P H Y C H 6 H I S T H Y 

COUNTY QUADRANGLE I SECTIONI 
l____ I. 

T I R I FMI HtHBERl 
. _ _ l I » . 

FLOU METHODICHEH TYPEIGLASS 
.1 __l 

74-264 

74-266 

74-268 

74-269 

74-270 

74-271 

74-272 

74-275 

74-274 

74-275 

74-276 

74-277 

74-278 

74-279 

74-280 

U Uhitman Penawawa 15' Se/Sel5 14N 426 UP Hoza 
A Imota-Schu Itz Bar section. Over 74-263. / 1 6 5 0 ' . extends to top of exposure/at elevation of 

U Uhitman Penawawa 15* NW/NW15 14N 41e GR 
Lower Long Hollow section. Over 74-251. /1200*. 

W Whitman Silcott SW/NW52 12N 456 SH W Cr 
Toe section. Uppermost flow, ,2795*. Trig, station on this flow. 

W Whitman Silcott SW/NW52 12N 456 WP Pr Hp 
Toe section. Under 74-268, /2720*,A1205 low, 

W Whitman Silcott SW/NW52 12N 456 WP Pr Rp 
Toe section. Under 74-269. Over 50* saprolite. /2680*.A1205 low. 

1 740*. 

W Wh i tman Silcott 
Toe section. Under saprolite, /250O*, 

W Whi tman SiIcott 
Toe section. Under 74-271, ,2405*. 

H Uh i tman Silcott 
Toe section. Under 74-272, /2555'. 

U Uhitman Silcott 
lOi section. Under 74-275. ,2250', 

U Wh i tman Si I cot t 
Toe section. Under 74-274. /2215'. 

W Wh i tman Silcott 
Toe section. Under 74-275. /2180'. 

U Uhitman Silcott 
Toe section. Under 74-276. /2120'. 

W Wh i tman Silcott 
Toe section. Under 74-277. /2050'. 

W Wh i tman Silcott 
Toe section. Under 74-278, /2010', 

U Uhitman Silcott 
Toe section. Under 74-279, /1950'. 

74-281 U Whitman Silcott 

Se/N631 12N 456 GR 

S6/Ne31 12N 456 GR 

S6/N651 12N 456 GR 

NE/SE51 12N 45E GR 

NE/S651 12N 456 GR 

Ne/se51 12N 456 GR 

NE/SE31 12N 456 6R 

Ne/S631 12N. 456 GR 

NE/Se51 12N 45E GR 

NE/SE51 12N 45E GR 

NE/SE51 12N 45E GR 

XRF-4 ROZA 

XRF-4 GR INC 

XHF-4 UILBUR 

XHF-4 "LOLO INC" 

XRF-4 "LOLO INC" 

XRF-4 GR INC 

XRF-4 GR INC 

XRF.-4 GR INC 

XHF-4 GR INC 

XRF-4 GR INC 

XRF-4 GR INC 

XHf-4 GR INC 

XHF-4 GH INC 

XHF-4 GR INC 

XRF-4 GH INC 

XRF-4 GR INC 
Toe section. Under 74-280. /1840'. Prominent I edge-former. 
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Table la. Sample information for OSTU- flows collected 1971-1977, 

I I 
I I 
I SAHPLEI 
INUHOERI ST I 
I I . . I 

L O C A T I O N I S T R A T I G R A P H Y 

COUNTY QUADRANGLE I S6CT10NI T I R I fHI MEMBERl 
. I I I l._.l I. 

FLOU 

C H 6 H I S T R Y 

MeiHOoTcHEM TYPEIGLASS 
I I 

74-282 U Uh i tman 
Toe sect ion. 

Si I cott 
Under 74-281. /1710'. 

SW/se51 12N 45E GR XRF-4 GR INC 

74-283 U Uhitman 
Toe se c t i on. 

SiIcott 
Under 74-282. /1635', 

SH/se51 12N 45 6 GR XHF-4 GH INC 

74-284 U Whitman 
Toe section. 

Si I cot t 
Under 74-285. /1540', 

SU/SE31 12N 456 GR XRF-4 GR INC 

74-285 W Whitman 
Toe sect ion. 

Si Icott 
Under 74-284, /1450'. 

Ne/NH6 U N 456 GR XRF-4 GH INC 

74-286 U Whitman 
Toe section. 

Si Icott 
Under 74-285, /1370'. 

NW/NW6 U N 456 GR XRF-4 GR INC 

74-287 W Whit man 
Toe section. 

SiIcott 
Under 74-285. /1265', 

NW/NW6 U N 456 GR XRF-4 GR INC 

74-288 U Wh i tman 
Toe sect ion. 

Silcott 
Under 74-287. /1200'. 

NU/NW6 11N 456 GR XRF-4 GR INC 

74-289 W Whitman 
Toe section. 

SiIcott 
Under 74-288. /1160', 

SW/NW5 11N 456 GR XHF-4 GH INC 

74-290 W Wh i tman 
Toe section. 

Si Icott 
Under 74-289. /1100*. 

SW/NU6 U N 456 GR XRF-4 GR INC 

74-291 W Wh i tman 
Toe sect ion. 

SiIcott 
Under 74-290. /1065', 

SW/NU6 IIN 456 GR XHF-4 GR INC 

74-292 W Uh1tman 
Toe section. 

SiIcott 
Under 74-291. ,1000*, 

SU/NU6 IIN 456 GR XRF-4 GR INC 

74-295 U Whitman 
Toe section. 

Silcott 
Under 74-292. /940*. 

SW/NW6 U N 456 GR XHF-4 GH IMC 

74-294 

74-295 

U Uh i tman 
Toe section, 

H Uhitman 
Toe sect ion. 

SiIcott 
Under 74-293. /840*. 

SiIcott 
Under 74-294. /765', 

SU/NU6 IIN 456 GR 

5H/NU6 IIN 456 GH 

XHF-4 GR INC 

XRF-4 GR INC 

74-296 U Uhitman 
Toe section. 

SiIcott 
Under 74-295, /750', Roadcut. 

Ne/Nei U N 446 G R XRF-4 GH INC 

74-297 U Asotin 
Int r ac anyon 

Silcott Se/SU20 U N 45e S M L Hon 
flow. Cliff behind building at SiIcott/810 *. 

XHF-6 LH 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

I I 
I i 
ISAHPLE I 
INUHBERISTI 
I l_.l. 

L O C A T I O N 

I QUA0RANGL6 

S T R A T I G R A P H Y C l i e n i S T R Y 

COUNTY I SeCTIONI 
.1 I. 

T I R FMI H6MBeRI 
.__! I. 

FLOU METHODICHEH TYPEIGLASS 
. I I 

74-298 U Asotin Silcott 
Intracanyon flow. /1400'. Steep hillside, 

74-299 W Asotin Silcott 
Intracanyon flow. Over 74-298. /1450', 

NE/NE22 IIN 45E SM 61 Ht 

N6/Ne22 IIN 45E SH 61 Mt 

74-501 

74-505 

74-504 

74-505 

W Asotin Silcott SW/S622 IIN 456 WP P r Rp 
Glass only. Pillowed base of flow forming ledge at 1250' 

W A s o t i n Silcott 
Glass only, PPC on top(?) of flow. 

NU/NU2 ION 456 SM 61 Mt 

U Asotin Clarkston SU/SE19 U N 466 SM L Hon 
Intracanyon flow. Forms bluff with house on top/800'. 

W Asotin Asotin SE/SE5 ION 46E SH Pomona 
Intracanyon flow. Under Swallow Rock ( 7 1 - 1 7 ) . Now below water level/725'. 

74-508 W Asotin Asotin 
Low bench 1 mi SSW of Swallow Rock. R'badcut/850' . 

SU/NE8 ION 466 UP Pr Rp 

74-509 

74-510 

74-511 

74-512 

74-515 

74-514 

74-517 

74-520 

74-522 

XRF-6 6LePHANT 

XRF-6 eL6PHANT 

yes 

yes 

XHF-6 LM 

XRF-6 POHONA 

XRF-6 LOLO INC yes 

U Asotin Asotin SH/Ne8 ION 466 SH L Hon XHF-6 LH 
Intracanyon flow with pillowed base. Small bluff 250 m N of 74-508. / 9 0 0 * . Across gully N of houses shown on map. 

U Asotin Capt. John Rapids SU/NW19 9N 476 SH 61 Mt 
Intracanyon flow. Locality A of Lupher and Warren (1942). Brow of ridge/2150'. 

U Asotin Capt. John Rapids Ne/NU25 9N 466 SH Asotin 
Over thick zone of clay. Cut in Jeep road/2540'. Forms upper cliff along ridge crest. 

XRF-6 6LePHANT 

XHF-4 ASOTIN yeS 

W Asotin Capt. John Rapids NU/NU24 9N 456 SM H Rdg Lewiston Orchards XRF-4 
Over basaltic sand and conglomerate over flow like 74-311. Low FeO/ high CaO. Roadcut/ 2480*. 

'L6U ORCH" 

U Asotin Lewiston Orchards S NU/SU13 9N 466 SM 
Over saprolite. Roadcut, 2170'. Flow probably fed by dike 72-219. 

U Asotin Lewiston Orchards S S6/N614 9N 466 GR 
under saprolite. Under 74-513. Roadcut/2080 * . 

U Asotin Lewiston Orchards S NW/SUl 9N 466 SH 61 Ht 
Intracanyon flow. Locality C of lupher and Warren (1942). Along ridge/1790*. 

U Asotin Lewiston OrchardsS SW/NWl 9N 456 SH 
Intracanyon flow over Gravel. Plagioclase-phyric. Clifl/1500', Cut by Pomona. 

W Asotin Asotin NW/N62 9N 456 UP Pr Hp 
Cut by Pomona/hiI I side on U side of Tenmile Creek, ,1600', 

XRF-4 UNC yes 

XRF-6 GR INC 

XRF-6 ELePHANT 

XRF-6 UNC 

XRF-6 LOLO INC y e s 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
ISAMPLel 

INUMBERISTI 

I _-_-l_-l. 

L O C A T I O N S T R A T I G R A P H Y C H E H I S T R Y 

COUNTY QUADRANGLE SEC TION I 

I . 
T I 

...I. 

I FHI HEHBeRI 
.l.__l _l. 

FLOU HETHOOICHEM TYPelGLASS 

I I 

74-525 

74-524 

74-525 

74-327 

74-328 

74-329 

74-552 

74-533 

74-354 

75-1 

75-5 

75-7 

75-8 

75-9 

75-10 

75-11 

W Asotin Asotin NW/Ne2 9N 466 SH Pomona 
Intracanyon flow. Hillside on H side of lenmile Creek, /1750', 

U Asotin Asotin NW/Ne2 9N 466 SH 61 Ht 
Intracanyon fsow younger than 75-525/On same hillside, /1780*, 

U A s o t i n Asotin 
Glass only. Pillows associated with 74-524, 

NW/N62 9N 466 SH El Ht 

W Asotin Silcott NW/NW7 llN 456 SH Pomona 
Intracanyon flow. Northernmost remnant / hi11side above river/1650*. 

H Asotin Silcott Ne/SU7 U N 456 SH 61 Mt 
Intracanyon remnant. Southernmost remnant/hiI Iside above river/2100'. 

U Garfield Silcott Ne/S624 IIN 446 SH Pomona 
Intracanyon remnant. Largest remnant N of Alpowa Creek, Overlies Gravel in deep paleocanyon, 

U Garfield Silcott NW/Se24 U N 446 SM El Mt 
Intracanyon flow. Low FeO. Pillowed base over eroded Pomona/ N ot AIpowa Creek/2250'. 

I Nez Perce Asotin S H V S W 2 5 5 5 N 6 U SM 
Intracanyon flow. Cut by Pomona, Roadcut/now probably under water. / 7 6 0 * , 

I Nez Perce Asotin SU/SW25 55N 6W SM Pomona 
Intracanyon flow younger than 74-555, Same location. Spectacular columns. 

•1800', 

W Adams L i nd 
Roadcut in curve on Wahl Road/ 1670*. 

W Whitman Cheney 15* 
'Sag F lowout'strueture/ W shore of Badger Lake, 

SW/S625 17N 336 SM Asotin 

S6/NE4 21N 416 UP Pr Rp 

U Lincoln Sullivan Lake N6/SH14 22N 326 WP fr Sp 
Under Roza/ high Na20. Along road to Delzer Falls/1500', 

U Lincoln Pacific Lake 
Over Hoza, Along road/1880'. 

NE/NE51 25N 53E UP Pr Hp 

W Whitman Bishop SW/NW35 '13N 446 SM 
Section opposite Kelly Bar, Second flow from top, Aphyric float above, 2560' 

W Whitman Bishop NW/SH55 15N 44E UP Hoza 
Section opposite Kelly Bar, Under 75-9/ over saprolite and red clay, /2400', 

W Whitman Bishop NW/SW55 13N 446 GR 
Section opposite Kelly Bar, Under saprolite. /2340'. 

XRF-6 POMONA 

XRF-6 ELePHANT 

XRF-5 POMONA 

XRF-6 eL6PHANT 

XHF-6 POHONA 

XRF-6 "ELEPHANT* 

XRF-6 UNC 

XRF-6 POHONA 

HR-24 ASOTIN 

yes 

0-1 ROSALIA 

HH-17 "FS INC' 

RH-17 ROSALIA 

XRF-8 UNC 

XRF-8 ROZA 

XRF-8 GR INC 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 
INUHBERISTT 
I . 1 . I 

L O C A T I O N S T R A T I G R A P H Y C H E H I S T R Y 

COUNTY QUADRANGLE I SECTIONI 
.1 I. 

fMI MeHB6RI 
.__!_ I 

FLOW METHODICHEH TYPEIGLASS 
.__ __ I I 

75-12 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-15 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-14 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-15 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-16 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-17 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-18 U Whitman Bishop 
Section opposite Kelly Bar. Under 

75-19 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-20 U Whitman Bishop 
Section opposite Kelly Bar, Under 

75-21 W Whitman Bishop 
Section opposite Kelly Bar, Under 

75-22 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-25 W Uhitman Bishop 
Section opposite Kelly Bar, Under 

75-24 U Uhitman Bishop 
Section opposite Kelly Bar, Under 

75-25 U Uhitman Bishop 
Section opposite Kelly Bar, Under 

75-26 W Whitman Bishop 
Section opposite Kelly Bar. Under 

75-27 W Whitman Bishop 
Section opposite Kelly Bar, Under 

75-11, ,2250', 

75-12, /2190', 

75-15, /2050' 

75-14, /1850', 

75-15, /1810', 

75-16. 

75-17. 

/1770', 

/1690', 

75-18, /1580', 

75-19, /1480*, 

75-20, /1410', 

75-21. /1380', 

75-22. 

75-23. 

/1310*, 

/1220*, 

75-24. /1120*, 

75-25. /970< 

75-26. /870*. 

NW/SU55 15N 44E GH 

NW/SW35 13N 44E GR 

SW/SW35 15N 446 GR 
Ihick/hackly. 

SE/S634 13N 446 GR 

S6/SE34 13N 446 GR 

Se/S634 13N 446 GR 

NE/Ne2 12N 446 GR 

N6/N62 12N 446 GR 

N6/NE2 12N 446 GR 

Ne/N62 12N 446 GR 

Ne/N62 12N 446 GR 

Ne/Ne2 12N 446 GR 

NH/Ne2 12N 446 GR 

NU/N62 12N 446 GR 

NU/NE2 12N 446 GR 

NU/NE2 12N 44E GR 

XRF-8 GR INC 

XRF-8 GR INC 

XHF-8 GH INC 

XRF-8 GH INC 

XRf-8 GH INC 

XRF-8 GR INC 

XRF-8 GR INC 

XRF-8 GH INC 

XRF-8 GR INC 

XRF-8 GH INC 

XHF-8 GR INC 

XRF-8 . GR INC 

XHF-8 GR INC 

XRF-8 GR INC 

XHF-8 GR INC 

XHF-8 GR INC 
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Table la. Sample information for OSTU- flows collected 1971-1977, 

I I 
I I 
ISAHPLE I 
iHUMOEHlSrI 
I I . I . 

L O C A T I O N S T R A T I G R A P H Y 

COUNTY QUADRANGLE I SECTIONI 
I I. 

T I 

.__l. 

R I fMI HEMBERl 

.--l_--l-- I 

FLOU 

C H e H 1 S I R Y 

HETHOoTcHEM I Y P E T G L A S S 
I I 

75-2! 

75-29 

75-55 

75-36 

75-58 

75-44 

75-46 

75-51B 

75-51C 

75-56 

75-57 

75-58 

75-59 

75-60 

75-62 

75-56 

U Whitman Bishop SW/NE2 12N 446 GR 
Section opposite Kelly Bar. Under 75-27/ 780*. Lowest flow. 

W Walla Walla Lower Monumental Dam NW/se5 12N 546 SM L Hon 
Intracanyon flow/ glassy base-altered chemistry. Type locality/same as for 72-145. 

W WaI la Walla Humori st 
Equals 71-112. Same location. 

W Wal la Wal I a Slater 
Equals 75-122. Same location. 

SE/SE22 9N 51E SH Ice H Goose Island 

W Ualla Walla Levey S6 SW/S617 9N 526 SH Ice H Indian Hemorial 
Low hill in field/above Gar trig N of Harbor Drive. /655*, 

W Franklin Levey SW NW/NU27 ION 516 SH 61 Ht 
Float/possibl y flood related/on hillside N of road. /610*. 

U Franklin Levey SU 
equals 72-250. Same location, 

U Franklin eltopia 15" 
Vent area. Low hill/640'. 

U F rank Ii n 6 1 topi a 15' 
Same location as 75-51B. 

S6/Sel7 ION 516 SH Ice H Basin City 

SU/SW24 U N 506 SH Ice H Basin City 

SU/SU24 IIN 506 SM Ice H Basin City 

U Franklin Mesa 15* S6/Ne20 12N 506 SH 61 Ht 
Small outcrop on hillside S6 of bend in canal/780*. 

U Franklin Mesa 15* Se/Ne20 12N 506 SH 61 Ht 
Small outcrop just SB of canal and HSU of 75-57. /770*. 

U Franklin Mesa 15* Ne/SE20 12N 30E SH El Mt 
Next to contact with phyric rock/small outcrop S6 of road.,770*. 

U Franklin • Hesa 15' 
Phyric flow/just 6 of road, /770'. 

U Frank I in Mesa 15 ' 
Small outcrop just N of intersection, /780', 

W Franklin Hesa 15' 
Low ledge SW of phyric body. /7a0', 

U Frank I in Mesa 15' 
Phyric body/near eastern margin. /800'. 

NW/Se20 12N 506 SH Ice H Basin City 

SE/SE20 12N 506 SH El Mt 

NW/NU28 12N 50E SH 61 Ht 

SU/N620 12N 506 SH Ice H Basin City 

XRF-3 GH INC 

XRF-7 "LH" 

UET-1 GOOSE 

NU/NE25 9N 516 SM Ice H Indian.Hemoria I U6T-1 INDIAN 

HK-16 INDIAN 

RH-16 6L6PHANT 

UeT-1 BASIN 

RH-16 BASIN 

HH-16 BASIN 

RH-16 6LePHANT 

RH-15 eL6PHANT 

HR-16 6LePHANT 

RR-16 BASIN 

RH-16 eLePHANT 

RR-15 eLEPHANT 

HH-16 BASIN 
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T a b l e l a . S a m p l e i n f o r m a t i o n f o r OSTU- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

I I 
I I 
I SAHPLeI 
INUHBERISTI 
I l__l. 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLE S6CII0NI T 
I 

FMI HeHBeRI 
.__!__ I. 

FLOU MeTH00lCH6M TYPEIGLASS 
I I 

7 5 - 6 7 

7 5 - 7 2 

7 5 -74 

7 5 - 7 5 

7 5 -76 

7 5 - 7 7 

7 5 - 7 8 

7 5 - 7 9 

7 5 - 8 0 

7 5 - 8 1 

7 5 - 8 2 

7 5 - 8 5 

7 5 - 8 4 

7 5 - 8 5 

7 5 - 8 6 

7 5 - 8 7 

U Franklin Hesa 15' 
Same body as 75-66 but near center./800'. 

U Benton Badger H t . 
Quarry U of Clodfelter Road. 

W Whi tman 
Flow S of Athena/2650*, 

Thorn Hoi low 

SW/NE20 12N 50E SH Ice H Basin City 

SU/NE14 8N 28E SH Ice H Hartindale 

NU/N622 5N 556 WP Fr Sp 

RR-16 BASIN 

RH-16 HARTIN 

W Whitman Almota SE/Se27 14N 456 UP Pr Rp 
Tramway section. Upper exposed flow. Float above. /2280*. 

W Whitman Almota 
Tramway section. Over saprolite. ,2150*. 

W Wh i tman AImo ta 
Tramway section. Under saprolite. /2020*, 

U Uh i tman Almota 
Tramway section. Under 75-77, /1940*, 

W Wh i tman AImo t a 
Tramway section. Under 75-78. / 1 8 8 0 * , 

W Whi tman Almota 
Tramway section. Under 75-79, , 1 8 0 0 * , 

W Whi tman AImo t a 
Tramway section. Under 75-80, , 1 7 1 0 * , 

W Whitman Almota 
Tramway section. Under 75-81. ,1650*. 

U Uh i t man AImo t a 
Tramway section. Under 75-82. ,1590*. 

U Wh i tman AImot a 
Tramway section. Under 75-85. ,1560'. 

W Whi tman AImo ta 
Tramway section. Under 75-84. ,1540'. 

W Wh i tman AImot a 
Tramway section. Under 75-85, ,1530", 

W Whi tman AImo ta 
Tramway section. Under 75-86. .,1480'. 

N6/N634 14N 456 WP Roza 

N6/N654 14N 456 GR 

N6/Ne54 14N 456 GR 

N6/Ne54 14N 436 GR 

NE/N634 14N 456 GR 

N6/Ne54 14N 456 GR 

NE/N654 14N 456 GR 

NE/Ne54 14N 456 GR 

NE/N654 14N 45E GR 

NE/NE54 14N 456 GH 

NE/NE54 14N 45E GR 

SW/ME54 14N 456 GH 

D-1 FS INC 

XHF-8 LOLO INC 

XRF-8 ROZA 

XRF-8 GR INC 

XRF-8 GH INC 

XRF-8 GH INC 

XKF-8 GR INC 

XHF-8 GH INC 

XHF-8 GR INC 

XRF-8 GR INC 

XRF-8 GR INC 

XRF-8 GR INC 

XRF-8 GR INC 

XRF-8 GR INC 
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Table la. Sample information for OSTU- flows colIected 197 1-1977. 

I I 
I I 
I SAHPLEI 
INUHBERISTI 
I. 'i_.l. 

L O C A T I O N I S T R A T I G R A P H Y c n e n i S T R Y 

COUNTY QUADRANGLe I SeCTIONi T I R I FMI M6HBeRI 

.1 I I l.'.l I 
FLOU METHODICHEH TYPEIGLASS 

__l I 

75-8f U Whit man Almota 
Tramway section. Under 75-87. ,1450' 

SW/NE54 14N 45E GR XHF-8 GH INC 

75-89 U Uh i tman A I mo t a 
Tramway section. Under 75-88. /1580', 

SH/NE54 14N 456 GR XRF-8 GR INC 

75-90 H Wh i tman Almota 
Tramway section. Under 75-89. /1560' 

SW/Ne54 14N 456 GR XHF-8 GH INC 

75-91 U Uh i tman Almota 
Tramway section. Under 75-90. /1550', 

SW/N654 14N 456 GR XHF-8 GH INC 

75-92 U Uh i tmarr A Imot a 
Tramway section. Under 75-91, /1520', 

SW/N654 14N 456 GR XRF-8 GR INC 

75-95 U Uh i tman Almota 
Iramway section. Under 75-92. /1280' 

SU/N654 14N 456 GR XRF-8 GR INC 

75-94 U Whitman Almota SW/Ne54 14N 436 GR 
Tramway section. Under 75-93. /1130*. Thick,hack ly, 

XRF-8 GR INC 

75-95 W Whitman Almota SH/N634 14N 436 GR 
Tramway section. Under 75-94. ,970*. Thick colonnade and rubbly top. 

XHF-8 GR INC 

7 5-96 W Uh i tman Almota 
Tramway section. Under 75-95. /890*, 

Ne/SU34 14N 436 GR XHF-8 GR INC 

75-97 U Uhitman Almota 
( Tramway section. Under 75-96, /855*, 

75-98 U Whitman. Almota 
( Tramway section. Under 75-97/ 820*, 

N6/SU54 14N 436 GR 

NE/SU34 14N 436 GR 

XRF-8 GR INC 

XRF-8 GR INC 

75-99 U Whitman Almota N6/SW34 14N 436 GR 
Tramway section. Under 7-98, /780'. Lowest flow in section. 

XRF-8 GR INC 

75-100 W Garfield Alpowa Ridge 56/5611 11N 436 GR 
Flow with painted letter J, OS 12, Roadcut/2240' . Under 72-42. 

75-101 W Garfield Stember Creek NW/NW13 11N 436 GR 
Flow with painted letter K, US 12, Roadcut/2010' . Under 75-100. 

XRF-7 GR INC 

XHF-7 GR INC 

75-102 W Garfield Stember Creek SW/Nel8 U N 446 GR 
Flow with painted letter L/ US 12. Roadcut/1590 * . Under 75-101. 

XRF-7 GR INC 

75-103 W Garfield Stember Creek NE/Ne32 12N 446 SH U Cr 
Flow overlying 1-2* tuff over poorly exposed flow top. 

D-1 UILBUR 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
ISAHPLEI 
INUHBERISTI 
I _l__l 

L O C A T I O N 

T Q U A D R A N G L E 

S T R A T I G R A P H Y C H E H I S T R Y I 
I 

H E T H O D T C H E H T Y P E T G L A S S I 
I I I 

COUNfY I SeCTIONI 
I I 

T I R I fHI HeHBERl 
.__l I I. 

FLOW 

75-104 

75-105 

7 5-106 

75-107 

75-109 

75-110 

75-111 

75-112 

75-116 

75-1 1 7 

75-118 

75-119 

75-121 

75-122 

75-125 

75-124 

H Garfield Stember Creek Ne/SU52 12N 446 GR 
Thick/ platy flow/ associated with welded spatter in Davis Canyon, Hillside outcrop. 

HH-17 GR INC yes 

U Garfield Stember Creek 
Flow overlying saprolite developed on 75-104. 

SE/NU52 12N 446 UP Pr Rp 0-1 LOLO INC 

U Garfield Stember Creek SE/NW52 12N 44E SM Um 
Flow overlying 5-10* of altered tuff over 75-105. 

D-1 UHATILLA 

W Garfield Bishop SW/NW6 1 2N 446 GR RR-17 
Platy flow/ associated with welded spatter/ under saprolite/ under Roza, Hillside above deep canyon/2400*. 

GH INC 

I Nez Perce Lewiston Orchards N S6/NW55 36N 5H UP Pr Rp 
Valley filling flow E of lewiston along S side of Clearwater River/800*, 

I Nez Perce Lewiston Orchards N NW/NW32 56N 5W SM L Hon 
Equals 70-8-265 (Brock and Grolier/ 1 9 7 3 ) , Roadcut at highway junction, /750*, 

0-1 LOLO INC 

XHF-7 LM 

I Nez Perce Lewiston Orchards N 
Glass only. Pillows E of 75-110, 

SE/S629 55N 5H WP Pr Rp 

I Nez Perce Lewiston Orchards N NW/Ne55 56N 5W WP Pr Rp 
Valley filling flow 6 of Lewiston along N side of Clearwater River, 

I Nez Perce Clarkston NW/SW18 56N 5U SH U Rdg 
Highest flow in Lewiston Grade/in roadcut opposite Vista Restaurant/ 2550*. 

U Asotin Asotin SU/NW21 ION 456 SM L Hon 
Intracanyon flow over Gravel. Just upslope from highway/1040*. 

W A s o t i n Asotin 
Glass only. Asotin grade/1510*. 

SU/SU21 ION 456 UP Pr Rp 

U Asotin Asotin NU/SU25 ION 456 SM H Cr 
Glass only, Cloverland grade 1660'/over seds. low NA20. 

U Asotin Silcott 56/5650 11N 456 SH L Hon 
Intracanyon flow. Outcrop 6 of road,940'. Overlies Gravel. 

U Asotin Silcott SU/Ne31 U N 456 SH L Hon 
Intracanyon flow. Low A1205. Outcrop U of road/1U50*, Overlies Gravel. 

U Asotin 'Silcott 
Ledge in gully above road/1620*. Overlies Roza, 

U Asotin 
Over 75-125,1670*. 

Silcott 

NC/Se55 U N 446 WP Pr Rp 

Ne/Se56 U N 44e U P Pr Rp 

yes 

0-1 LOLO INC 

Lewiston Orchards RR-17 Leu ORCH 

XRf-7 LH 

yes 

yes 

yes 

XRF-7 LH 

XRF-7 "LH" 

RR-17 LOLO INC 

RR-17 LOLO INC yes 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
ISAMPLEl 
iNUHBeRISTT 
l_ I__l. 

L O C A T I O N I S T R A T I G R A P H Y 

COUNTY QUADRANGLe I SeCTIONI 
.1 I . 

I FMI H6MBeHl 
. l _ . _ l I . 

FLOW 

C H 6 M I S T R Y 

H E T H O D T C H E H T Y P E I G L A S S 
I I . 

75-127 

75-128 

75^129 

75-150 

75-151 

75-152 

75-155 

75-154 

W A s o t i n Silcott 
Flow overlies 7 5-126,1890*. 

IIN 45E SH Asotin D-1 ASOTIN 

W Asotin Silcott SU/NH56 IIN 44E SM Um 
Large vesicular blocks at Alpowa trig station/2168*. 

U Asotin Potter Hill NU/SE10 10N 446 GR 
Thick/ platy flow/ associated with vent complex. Cliff N of creek/2200*. 

U Asotin Rockpile Creek SE/NU8 ION 456 SH 61 Mt 
Lower of two flows in small quarry along Highway 128. 

U Asotin 
Flow over 75-150. 

Rockptle C reek Se/NU8 ION 456 SM 61 Ht 

U Asotin Rockpile Creek ION 456 GR 
Hopwood Section. Asotin Creek just opposite Headgate County Park/1580*. 

U Asotin Rockpile Creek 
Hopwood Section over 75-152/1420*. 

ION 456 UP Roza 

U Asotin Rockpile Creek SU/NH20 ION 456 UP Pr Rp 
Hopwood Section. Ledge in gully above county park/1560*. 

75-154A U Asotin Rockpile Creek 
Hopwood Section. Over 75-154/155.0*. 

75-154B W Asotin . Rockpile Creek 
Hopwood Section. Over 75-134A. High Na20. /1560' 

75-140 U Asotin Potter Hill 
Glass only. Pillows .5 mi 6 of the Gooseneck, 

75-141 u Asotin Rockpile Creek 
Hopewell Section/ flow below 7 5-132/1480*. 

75-142 U Asotin Rockpile Creek 
Flow below 75-141 along Asotin Creek, 

75-143 U Asotin Rockpile Creek 
Flow below 75-142/1430*, 

75-145 W Asotin Pot ter Hill 

SH/NU20 ION 456 HP Pr Rp 

SW/NU20 ION 456 UP Pr Rp 

N622 ION 446 UP Pr Rp 

56/5619 ION 456 GR 

56/5619 10N 456 GR 

NU/NU50 10N 45E GH 

SE/NE10 9 N 446 SH Asotin 

75-146 

Flow overlying sediments on Campbell Grade U of C lover land/2770' , 

U Asotin Potter Hill se/NelO 9N 446 SM Um 
flow below 75-145/ 2720', 

D-1 

D-1 

UMATILLA 

RH-17 GH INC 

eLEPHANT 

D-1 ELEPHANT 

0-1 GR INC 

0-1 ROZA 

RH-17 LOLO INC 

RR-17 LOLO INC 

RR-17 "LOLO I N C 

yes 

D-1 GR INC 

D-1 GH INC 

GR INC 

0-1 ASOTIN 

0-1 UMATILLA 
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T a b l e l a . S a m p l e i n f o r m a t i o n f o r OSTU- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

I I 
I I 
I SAMPLE I 
INUHOERISTI 
I I _ l . 

L O C A T I O N 

COUNTY QUADRANGLE SEC T l O N i 
I . 

T I R 

I 
I 

.1 
I FMI H6M06RI 

.1 I I . 

S T R A T I G R A P H Y 

FLOU 

C H 6 M I S T H Y 

HETHODTCHEH T Y P E T G L A S S 
l_ I 

75-147 

75-148 

75-149 

75-160 

75-162 

75-155 

75-165 

75-166 

75-167 

75-169 

75-170 

75-175 

75-174 

75-175 

75-201 

75-207 

W Asotin Pot ter Hill 
Flow below 75-146/ 2690', 

Se/N610 9N 446 SH Um 

I Clearwater elk River 55 .40N 26 WP Pr Rp 
Flow with horizontal columns 5 of 6lk River, 5 slope of lake. 

I Clearwater Elk Creek Falls 
Quarry at road intersection to Big Island, 

W Asotin Harlow Ridge 
Roadcut ;5770', Overlies red top,cut by Roza dike 

22 58N 26 GR 

SU/SW15 8N 446 GR 

W Asotin Harlow Ridge NW/SU14 8N 446 SH 61 Ht 
Intracanyon flow near head of George Creek, ,3 5 9 0 ' , Overlies basaltic sand,in deep paleocanyon, 

W Asotin Harlow Ridge NU/SU11 8N 446 UP eck Mt Dodge 
Flow below thin saprolite below Roza N of George Creek, 3660*. 

U Asotin Anatone 
Glass only. Borrow pit N of George Creek, 

NW/SU1 8N 446 SM Asotin 

U Uhitman Colfax North UP Pr Rp 
Flow overlying saprolite and 20-25* of clayey sediments N of Col fax,2260', 

W Wh i tman Pul Iman 
Flow with ophitic texture. 

SU/Se26 14N 446 SH Asotin 

U Asotin Colton 5U/Se28 13N 4 56 SH 
Quarry along Union Flat Creek one mile W of Colton. 

Asot i n 

W Wh i tman 
Flow under 72-209. 

W wh i tman 
Roadcut/ 2220'. 

U Wh i tman 
Roadcut/ 2250'. 

Ewar t svi I I e 

W i I cox 

Colfax South 

W Whitman Colfax South 
Flow N of Union Center/ 2320', 

U Garfield Rose Springs 
Flow overlying Dodge near Iron Springs Trig, 

W Garfield Stentz Spring 
Over 72-280. Roadcut/5620', 

SW/SW4 14N 446 WP Pr Rp 

SW/Se21 15N 436 SM Um 

NW/NW25 15N 436 SM Asotin 

NU/S624 15N 436 SM W Cr 

56/562- 9N 426 HP Fr Sp 

SW/Ne5 8N 426 UP eck Mt Shumaker Creek 

0-1 UMATILLA 

D-1 LOLO INC 

0-1 GH INC 

HH-17 GR INC 

RR-17 eL6PHANT 

0-1 

0-1 

D00G6 

yes 

0-1 LOLO INC 

0-1 ASOTIN 

D-1 ASOTIN 

D-1 LOLO INC 

0-1 UMATILLA 

0-1 ASOTIN 

UILBUR 

XRf-10 fS INC 

RR-21 SHUHAKen 
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lable la. Sample information for DSTU- flows collected 1971-1977. 

1 1 
1 1 
ISAMPLEl 
INUHBERISTI 
I - - - - - I - - I 

COUNTY 

L O C A T I O N 

1 QUADRANGLE 
1 

1 SECTIONI 
_ _ l - _ _ l _ 

T 1 
. . . 1 

R 

S T R A T I G R A P H Y 

FHI HEHBeRI FLOU 
_ _ . l 1 

C H 6 H I S T R Y 

METHODICHEH TYPEIGLASS 
1 1 

75-208 U Garfield 
Pataha Creek section. 

Rose Springs SW/NH2 
Under Oodge, /4360', Roadcut. 

9N 426 GH XHF-9 GR INC 

75-209 U Gar f ield 
Pataha Creek section. 

Rose Springs NU/SU2 
Under 75-208, /4310'. Roadcut, 

9N 426 GR XRF-9 GR INC 

75-210 U Garfield 
Pataha Creek section. 

Rose Springs NU/SW2 
Under 75-209. /4280'. Roadcut. 

9N 426 GH XHf-9 GR INC 

75-211 W Gar f ield 
Pataha Creek section. 

Rose Springs NU/SU2 
Under 75-210. /4260*. Roadcut. 

9N 426 GR XHF-9 GH INC 

75-212 W Gar field 
Pataha Creek section. 

Rose Springs NW/5W2 
Under 75-211. /4220*, Roadcut, 

9N 426 GR XHF-9 GR INC 

75-215 W Garfield 
Pataha Creek section. 

Rose Springs NW/SW2 
Under 75-212. /4200*, Roadcut, 

9N 426 GR XRF-9 GH INC 

75-214 U Garfield 
Pataha Creek section, 

Rose Springs SU/SU2 
Under 75-213. /4180*, Roadcut. 

9N 426 GR XHF-9 GH INC 

75-215 W Garfield 
Pataha Creek section. 

Rose Springs 5W/SU2 
Under 75-214. /4115*. Hoadcut. 

9N 426 GH XRf-9 GH INC 

75-216 U Garfield 
Pataha Creek section. 

Rose Springs NU/NU11 9N 
Under 75-215. ,4020*. Roadcut. 

426 GR XHF-9 GR INC 

75-217 U Garfield 
Pataha Creek section. 

Rose Springs NU/NUll 9N 426 GR 
Under 75-216. /5980*. Hoadcut. Lowest exposed flow. 

XHF-9 GH INC 

75-218 U . Columbi a 
eckler Hountain part 

eckler Hountai n 
ial section. Hillside/4070' 

SU/SW27 9N 406 GH RR-21 GH INC 

75-219 W Columbia 
eckler Hountain part 

eckler Hountain SW/SU27 9N 
ial section. Over 75-218. Hillside/4110*, 

406 GR RR-21 GH INC 

75-220 U Co Iumbi a 
eckler Hountain part 

eckler Mountain SU/SW27 9N 
ial section. Over 75-219. Hillside/4150' 

406 GR RH-21 GR INC 

75-221 U Columbi a 
eckler Hountain part 

eckler Hountain SW/N627 9N 406 GR 
ial section. Below Robinette Mountain flow. Separated laterally from 75-220. 

RR-21 GR INC 
below road/4460'. 

75-222 W Co Iumbi a 
eckler Hountain part 

Eckler Mountain SU/NE27 9N 406 UP 6ck Ht Robinette Mountain 
ial section. Over 75-221. Cliff just below road,4500*. 

RR-21 HOBir 

75-225 U Columbi a 
Eckler Mountain part 

Eckler Mountain SW/NE27 9N 40E WP Eck Mt Oodge 
ial section. Over -75-222, Roadcut,4520'. PIagiocIase-phyricgrusy, 

RH-21 DODGE 
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Table la. Sample information for OSTW- flows collected 1971-1977, 

.1 I 

I I 
I SAMPLE I 
INUMBERISI I 
I _ .1 I 

L O C A T I O N S T R A T I G R A P H Y 

COUNTY QUADRANGLE I S6CTI0NI T I R I FHI HEHUeRI 
. I I I I I I 

FLOW 

C n e H I S T R Y 

METHOoTcHeM T Y P B T G L A S S 
I 1 . _ 

7 5-224 

75-225 

75-231 

75-1 

76-3 

76-5 

76-7 

76-8 

75-10 

76-1 1 

76-15 

76-14 

75-24 

76-26 

76-27 

76-28 

W Columbia Eckler Mountain 
Under 72-109. Just below road/4540', 

U Columbia Eckler Mountain 
Flow at Kendall trig, /4590', 

0 Wallowa Peterson Ridge 
Top of Pikes Peak. /5850*. 

W Wal la Walla Touchet 
Glass only. Vesicular flow top. 

NH/NE26 9N 406 WP Eck Ht Robinette Mountain RR-21 ROBIN 

SW/S626 9N 406 GR 

SU/N622 6N 576 UP Fr Sp 

NU16 7N 55E UP Fr Sp 

RH-21 GR IHC 

RH-21 FS INC 

U Walla Willa Touchet SE34 8N 336 SM Ice H Indian Hemorial 
Glass only.' Base of thin phyric flow overlying weathered basalt on Johnson Rd/fractionated/low NA20. 

W Walla Walla Uelland SWl1 8N 356 SM Ice H Indian Hemorial 
Glass only. Base of phyric flow unit on Plucker Rd/775*/fractionated, 

W Ualla Ualla Uelland NU/S62 8N 336 SM Ice H Martindale 
Glass only. Pillows associated with columnar valley fill. 

U Wal la Walla Rulo 
Glass only. Sparsely phyric. 

SW/SW29 9N 346 WP Fr Sp 

W Walla Walla Rulo SU/Se24 8N 356 UP Fr Sp 
Glass only. Dense glass within flow on Sims rd/750*/low NA20, 

U Ual la Walla Touchet 
Glass only, Phyric flow N of Touchet Rd, 

W W a l l a W a l l a Harsha 
Glass only. Vesicular top? of flow. 

W Wal la Walla eureka 
Glass only. Top of flow in quarry/low NA20. 

Ne/SW2 7N 556 HP Fr Sp 

NW/NU17 9N 556 UP Fr Sp 

Ne/5e54 ION 546 WP Fr Sp 

U Ualla Ualla Zangar Junction NU/SU10 6N 326 UP Fr Sp 
Glass only. Flow at 800*/near bottom of Vansycle Canyon/low H A 2 0 , 

U Ualla Walla Zangar Junction SU/Sel6 7N 526 SM Ice H Martindale 
Capping flow N of Zangar Junetion/710', Top of hill 6 of road, 

W Walla Walla Zangar Junction Se/Ne21 7N 526 SH Umatilla 
Glass only. Oxidized ropy upper surface of flow, 

W Ualla Ualla Zangar Junction SE/Ne21 7N 526 SH lee H Martindale 
Capping flow/exposed in cliff for long distance, /540', 

HR-22 MARTIN 

RH-22 MARTIN 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

1 1 
1 1 
1 S A M P L 6 1 
I N U H B E H I S T I 

1 I . . I 

COUNTY 

L O C A T I O N 

1 Q U A D R A N G L e 
1 _ 

1 S E C T I O N I 

_ _ l . _ _ l _ 

T 1 

1 
R 

S T R A T I G R A P H Y 

F H I H e M B e R l FLOU 

- - 1 1 - . 

C H 6 H I S T H Y 

M E T H O D I C H E H T Y P E I G L A S S 

_ l _ 1 

76-37 

76-41 

76-44 

76-45 

75-48 

76-49 

76-50 

76-51 

76-52 

76-54 

76-56 

76-57 

76-58 

76-59 

76-52 

76-65 

U Walla Ualla Zangar Junction NE/SE21 7N 52E UP Fr Sp 
Glass only. Pillows near Lambdin Rd U of Vansycle Cany on/1420'. 

U Ual la Ualla Hal lula 
Glass only. Uithin flow/1540'. 

W Benton Wallula 
Upper ledge'along SW side of Goose Gap. /580', 

Ne/NW13 5N 316 SH Umatilla 

SW/N618 7N 316 SH 61 Mt 

W Walla Walla wallula SW/NE18 7N 516 SM Pomona 
Flow with flat eroded top under 76-44. Ti02 = 1.59. 

H Benton Uallula 
Flow at Barron trig/980'. 

N6/N618 7N 516 SH Um 

U Benton Uallula N6/SW7 7N 516 SH Ice H Indian Hemorial 
East of N end of Goose Gap. Faulted against Frenchman Springs Basalt/ 560'. 

U Benton Uallula 
Glass only. Peperite low on fold. 

W Wa I la Wall a Wallula 
Low ledge high on structure NE of Goose Gap/760'. 

NW/S617 7N 51E SH Pomona 

SH/NW17 7N 51E SM el Ht 

W Whitman Benge 15' Ne/SW24 15N 586 HP Fr Sp 
Glass only. Pillows in new roadcuts near Hooper/I 130 * , 

U Adams Benge 15' 
Glass only. Pillows in roadcut. 

SW/NU13 17N 566 SH U Cr 

U Adams Reiman 56 5W/NW56 19N 556 WP Roza 
Glass only. Coarse spatter/Some of it partly welded/in roadcut/lou K20/NA20. 

W Grant Warden 
Glass only. Valley-filling flow S of Warden. 

U Grant Warden 
Glass only. Flow overlying vesicular Roza. 

W Grant Soda Lake 
Glass only. Ropy surfaces on flow above Roza. 

56/5620 17N 506 SH W Cr 

N6/N655 17N 296 WP Pr Rp 

Se/SU26 17N 29E WP Pr Rp 

W Adams Soda Lake NW/NW18 15N 29E SH El Mt 
Flow forming Oeadman Bluff, Collected near base/910'. 

W Adams Corfu 15* 
Over 71-85, Ledge N of road, /890', 

SE/NEll 15N 28E WP Pr Rp 

yes 

yes 

RH-22 ELEPHANT 

Ti-1 POHONA 

HR-22 UMATILLA 

HH-22 INDIAN 

HH-22 ELePHANT 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

HH-22 eLePHANT 

RR-22 LOLO INC 
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Table la. Sample information for OSTU- flows collected 1971-1977, 

I I 
I I 
I SAMPLE I 
INUMBERIST I 
I I - - I 

L O C A T I O N 

T QUADRANGLE 

S T R A T I G R A P H Y C H 6 M I S T R Y 

COUNTY I S6CTI0NI 

.1 I . 
T I 

.. . I . 

FHI MEHBERI 
...I I. 

FLOW H6THODICH6H fYPelGLASS 
I I 

7 6 - 6 4 

7 6 - 6 5 

7 6 - 6 6 

7 6 - 6 7 

7 6 - 6 3 

7 5 - 6 9 

7 5 - 7 0 

7 5 - 7 1 

7 5 - 7 4 

7 5 - 7 5 

7 5 - 7 6 

7 6 - 7 7 

7 6 - 7 8 

7 6 - 7 9 

7 6 - 8 0 

7 6 - 8 1 

W Adams Corfu 15' 
Over 76-65/Same location. /910', 

5e/N611 16N 286 SH 61 Ht 

U Adams Othello NU/NW52 16N 296 SM H Cr 
Glass only,Pa I agonitized tephra from rootless vent near Owl Lake, 

W Adams Othello S6/NW29 16N 296 SH 61 Ht 
Lower of two flows forming cliff overlooking w side of ephemeral lake. 

W Adams Othello. 
Over 76-65. Same location. /910'. 

S6/NW29 16N 296 SM 61 Ht 

U Adams Corfu 15' NE/SW13 16N 286 SM 61 Ht 
Upper edge along 5 side of Drumheller Channels/ 840'. Ti02 = 5.35. 

W Adams Corfu 15' Se/SWl5 16N 286 SH 61 Ht 
Upper ridge-forming flow one-fourth mile 5 of Hutchinson Lake, Ti02 = 5,51. 

W Adams Corfu 15' 
Flow under 76-69. Ti02 = 3.35. 

S6/SW15 16N 286 SH 61 Mt 

W Adams Corfu 15' Se/SWl5 15N 286 SM Pomona 
Glass only. Peperite. 

W Adams Corfu 15' SW/SW14 16N 286 SH Pomona 
Flow underlying the equivalent of 75-70 in eroded 'hole*. Ti02 = 1.51. 

W Adams Corfu 15* 56/5620 16N 286 SH 61 Ht 
Glass only. Base of flow overlying seds overlying Pomona peperite. 

W Adams Corfu 15* 56/5620 15N 286 SH El Ht 
Upper colonnade above Pomona/possibly higher of two related flows. Cliff above Crab Creek. /730', 

W Adams Corfu 15* 56/564 16N 28E SH El Ht 
Glass only. Pillows along road just W of Crab Creek, 8 9 0 * . 

W Adams . Corfu 15 * 
Glass only. Pillows above Pomona peperite, 

W Adams Corfu 15* 
Glass only. Ropy surfaces W of Crab Creek. 

Se/SU9 16N 286 SM 61 Ht 

Se/SW9 16N 28E SH Pomona 

U Adams Othello Ne/NE29 15N 29E SH 61 Ht 
Glass only. VaI ley-fiI Iing flow N of Owl Lake. 

U Adams Othello SH/SW29 16N 296 SH 61 Mt 
Glass only. Base of columnar flow near N end of Owl Lake. 

RR-22 eLEPHANT 

RH-22 eLEPHANT 

HR-22 ELEPHANT 

Ti-1 ELEPHANT 

Ti-1 6LEPHANT 

Ti-1 6LEPHANT 

Ti-1 POMONA 

RR-22 eLePHANT 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
ISAMPLe I 

INUHBERIST I 

I - - I . - I 

L O C A T I O N 

COUNTY QUADRANGLE I SECTIONI T I R 
.1 I I 

S T R A T I G R A P H Y 

FMI M6HBERI 
. . . I I 

FLOW 

C H 6 H I S T R Y 

M E T H O D T C H E M T Y P E T G L A S S 
_ _ I I 

76-82 W Adams Othello SW/SW19 16N 296 SH El Ht 
Flows 76-82/ 85/ 84 show complicated jointing. Entablature 5 and E of road. Ti02 = 5.44. 

76-85 U Adams Othello 5U/SU19 16N 29E SH 61 Ht 
Colonnade SE of road, N of and at same elevation as 76-82. Ti02 = 5.52. 

Ti-1 eCLPHANT 

Ti-1 6LEPHANT 

76-84 

76-85 

75-86 

76-87 

76-88 

76-89 

76-90 

76-91 

76-92 

U Adams Othello 
Curving columns NU of road, Ti02 = 5.51, 

SU/SU19 16N 29E SH El Ht 

U Franklin Mesa 15* SE/N625 - 14N 296 SH 
Lowest flow at dam 5 of eagle Lake, exposed at lake level and in ditch below dam. Below Pomona. 

W Franklin Hesa 15' SE/Ne25 14N 296 SH Pomona 
Glass only. Peperite overlying col Iuvium,810'. 

U Franklin Hesa 15' 5E/N625 14N 29e SH 61 Mt 
Pomona flow 76-86, separates 76-85 and 75-87. Lower of two cooling units above Pomona, 860'. 

W Franklin Hesa 15* NE/S611 14N 296 SH 
Glass only. Breccia top on 73-168 in ditch between Scootenay and eagle Lakes. 

W Franklin Hesa 15' 
Glass only. Peperite U of Uahluke Siphon. 

SU/SU2 14N 296 SH Pomona 

W Franklin Hesa 15' Ne/5e27 14N 306 SH 61 Ht 
Glass only. Top of flow under 73-161 along Hendricks Rd. 

W Franklin Hesa 15' 
Cliff above lake/960*. 

W Frankli n Hesa 15* 
Coarser facies of 76-91. Same location/980* 

Nt/Sel.O 14N 306 WP Pr Rp 

N6/5610 14N 306 WP Pr Rp 

Ti-1 eLePHANT 

RH-22 UNC 

HR-22 eLePHANT 

yes 

yes 

yes 

yes 

HR-22 LOLO INC 

HR-22 LOLO INC 

76-95 U Franklin Hesa 15* SU/5e3 14N 30E UP Pr Rp 
Flow with complex breccia top at dam across Potholes Canal N of Scootenay Reservoir. Ti02 = 3.03. 

76-94 U Franklin Hesa 15' NW/SWIO 14N 306 SH 
Ledge above road/llOQ*. Probably same flow as 76-85. 

75-204 W Asotin Saddle Butte NU/N62 6N 436 SH Um 

Flow above Roza/ 2600*, Ti02 = 2.45/ K20 = 2.69. 

76-206 U Garfield Diamond Peak SU/NU6 6N 426 UP Fr Sp 
Flow above Dodge W of Crooked Creek. Ti02 = 2.86/ K 2 0 = 1.29. 

76-210 U Asotin Mountain View SU/S619 7N 446 SM El Ht Wenaha 
Small quarry along road between Cougar and Medicine Creeks. "Ti02 = 5.51. 

Ti-1 LOLO INC 

RR-22 GR INC 

TiK-1 UHATILLA 

TiK-1 FS INC 

Ti-2 ELEPHANT 
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Table la. Sample information for OSfU- flows collected 1971-1977, 

I I 
I I 
ISAMPLel 
INUMBERISTI 
I .-I--I. 

L O C A T I O N 

T QUADRANGLE 

S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY I SECTIONI 
I _ I 

T I R I FMI MEHBERI 

. . . 1 . - I - - I. 

FLOW HEIHOOICHEH TYPEIGLASS 
I I 

76-212 

76-215 

76-215 

76-217 

75-218 

76-219 

U Asotin Fields Spring S6/NelO 7N 456 SH Buford 
Glass only. Base of flow over seds/roadcut N6 of Puffer Butte. 

U Asotin Fields Spring SU/SUlO 7N 456 SH U Rdg RR-25 
Columnar flow filling shallow channel. Roadcut 0.5 m i . toward Anatone from entrance to park. /5870*. 

W Asotin Fields Spring 
Glass only. Welded spatter/low NA20. 

W Asotin Field Spring 
Top of hill at curve in track road/4010*. 

SU/SU10 7N 

Se/SU8 7N 

U Asotin field Spring NH/NW17 7N 
Light-colored 'andesite' flow along abandoned road/58eO'. 

U Asotin field Spring Se/SU12 7N 
Flow under Roza at S end of Deer Flat. Ti02 = 2.50/ K20 = 2.15, 

456 SH Umatilla 

456 SH Ouford 

456 SH 

446 UP 6ck Ht 

UNC 

yes 

yes 

RH-25 BUFORD 

RR-25 UNC 

TiK-1 . SHUHAK6R 

76-220 W Asotin field Spring SW/SU1 7N 446 UP 6ck Ht Oodge 
flow overlying saprolite 6 of Anatone Butte/ 4650'. Ti02 = 1.10/ K20 = 0.79. 

76-229 U Asotin Anatone NU/Ne55 8N 456 SH H Rdg Anatone 
Small quarry just 5 of Anatone. /3630'. Anatone flows of Price(1977). 

76-250 U Asotin Anatone 5U/Ne55 8N 456 SH 
Flow below saprolite just down road from 76-229. Chemistry like 76-215. Ti02 = 1.55/ K20 = 0.26, 

76-251 U Asotin fields Spring SW/Ne21 7N 456 SH Umatilla 
Glass only. Uelded Puffer Butte spatter/low NA20. 

TiK-l 00066 

RR-25 LOLO INC 

TiK-1 UNC 

yes 

76-252 U Asotin Black Butte Ne/N65 7 N 466 SM U Rdg Anatone 
Roadcut above Asotin flow/3500'. Anatone flows of Price(1977). 

RR-25 LOLO INC 

76-235 

75-254 

76-255 

76-259 

W Asotin Black Butte SU/SU52 8N 466 SM U Rdg Slippery Creek 
Over 76-252. Outcrop along road/3560'. Slippery Creek flow of Price(1977). 

U Asotin Captain John Rapids 
Glass only. Hyaloelastite on top of flow. 

SH/Ne24 8N 466 SM Asotin 

U Asotin Capt. John Rapids NU/Se24 SN 466 SH U Rdg Anatone 
Roadcut,5570". Beneath 5' of sediment below Slippery Creek flow. Anatone flows of Price{1977). 

H Asotin Ueissenfels Ridge SE/NH19 8N 46E SM U Rdg Slippery Creek 
Roadcut/3290'. Slippery Creek flow of Price(1977). 

RR-25 SLIP 

HH-25 LOLO INC 

RR-25 SLIP 

yes 

7 6-24 0 U Asotin Ueissenfels Hidge SE/NU19 8N 46E SM Buford 
Over thin sediments/ over 76-259. Same location./5550'. 

HH-25 BUfORD 
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Table la. Sample information for DSTU- flows collected 1971-1977. 

I I 
I I 
I SAHPLEI 

INUMBERISTI 

I l._l. 

L O C A T I O N S T R A T I G R A P H Y C H E H I S T R Y 

COUNTY QUADRANGLE I SECTIONI 
.1 I . 

T I 

.__l. 

R I fMI HEHBeRI 
. _ _ l . . . l I . 

FLOU HeiH0DlCH6M TYPelGLASS 
l _ _ I 

76-242 U Columbia Oregon Butte NU/N64 6N 416 GR 
Flow capping small butte with heliport 5 of Ueller Butte. Ti02 = 1.84, 

Ti-2 GR INC 

76-245 U Columbia Oregon Butte NU/NU55 7N 416 GR 
Lowest magnetically normal flow just H of trail across saddle U of point 5177, Ti02 = 1.87, 

T i - 2 GR INC 

7 6 - 2 4 4 U C o l u m b i a O r e g o n B u t t e 
F low o v e r 7 5 - 2 4 5 , T i 0 2 = 1 , 9 2 , 

NW/NW55 7N 416 GR T i - 2 GH INC 

7 6 - 2 4 5 W C o l u m b i a O r e g o n B u t t e 
F l o w o v e r 7 6 - 2 4 4 , T i 0 2 = 2 . 2 0 , 

NW/NH55 7N 416 GR Ti-2 GH INC 

76-250 W Columbia Godman Spring NE/NE9 6N 406 GR 
Flow on top of Dexter Ridge overlying a thin weathered zone, fi02 = 2,25, 

76-254 W Asotin Field Spring 56/5610 7N 456 SH Um 
Puffer Butte flow below saprolite and sediments W of Puffer Butte/ 5640*. Ti02 = 2.43/ K20 = 2.76. 

Ti-2 GH INC 

TiK-1 UHATILLA 

76-255 

76-262 

W Asotin Fields Spring 
Caps ridge SW of Puffer Butte. /4005*. 

Se/5W20 7N 456 SH Buford 

W Nez Perce Clarkston SH L Hon 
Ti02 = 2.80,1ntracanyon flow at Lewiston • city limits sign, 6 side of Snake River, 

RR-24 BUFOHD 

Ii-2 LH 

76-263 0 Wallowa Paradise NW/NW26 5N 456 GR 
Rye Ridge Section. Thick columnar flow below Deer trig. /5860*, 

75-264 0 Wallowa Paradise NU/NW26 5N 456 GR 
Rye Ridge Section. Coarsely columnar flow above 76-265, Overlain by sediments. /3880*. 

76-255 0 Wallowa Paradise NW/NW26 6N 456 SM Um 
Rye Ridge Section. Interbedded with sediments. Roadcut/4100*.Si02 low. 

75-265 0 Wallowa Paradise NU/NU26 6N 456 SH Buford 
Rye Ridge Section, Ridge-capping flow above sediments, /4200*, 

76-257 U Asotin Fields Spring NW/N615 6N 456 SM U Rdg 
Glass only. Pillows or ventl?) material along Rye Ridge/3860*, 

76-268 W Asotin Black Butte SW/SW12 6N 456 GR 
Section below Black Butte/ 5840*. ri02 = 1.51. 

RR-24 GR INC 

HR-24 GR INC 

RH-24 "UHATILLA' 

RR-24 BUFORD 

Ti-2 GR INC 

ye s 

76-259 W Asotin Black B u t t e . SW/SW12 6N 456 GR 
Section below Black Butte/ over 76-268/ 5870', Ti02 = 1,47. 

Ti-2 GR INC 

76-275 W A s o t i n Black But te 
Flow capping Black Butte. /4120', 

N6/SW12 5N 456 SH Buford RR-24 BUFORD 
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Table la. Sample information for DSTU- flows collected 1971-1977. 

I I 
I I 
ISAHPLE I 
INUHBER ISTI 
I .l._l 

L O C A T I O N S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY QUADRANGLe secTIONI 
I. 

T I 
I. 

R I fHI H6MBeHI 
. . I I . 

FLOU H6TH0DICHEH TYPEIGLASS 
I _ . . l 

75-275 U Asotin Hountain View NE/SU25 7N 44E SM Buford 
Highest flow in section above Roza on Mallory Ridge. Ti02 = 2.04, 

76-276 U Asotin Hountain View SW/SW14 7N 446 SM Um 
Flow directly above Roza on Mallory Ridge. 1102 = 2.51/ K20 = 2.96. 

Ti-2 BUFORD 

TiK-1 UHATILLA 

76-277 W Asotin Hountain View NW/NW14 7N 446 SM Buford 
Flow above sediments above Umatilla Hember. Hillside/ N6 of road/4040*. 

RR-24 BUFORD 

77-201 0 Umatilla Juniper 
Roadcut/Highway 595/480*. K20 = 2.6. 

77-202 0 Umatilla Juniper 
Flow above UmatiI I a/800*.A I 205 low. 

Se/Nel5 5N 296 SM Um 

56/568 5N 506 SM Pomona 

K-1 UHATILLA 

RR-26 "POHONA" 

77-205 0 Umatilla Juniper St/NU25 5N 506 UP Fr Sp 
Glass only. Farm road N of creek. Cold Spring Canyon. 

yes 

77-204 0 Umatilla Juniper NW/S625 6N 316 UP Fr Sp 
Across gully from Lambdin Road/1250'. K 2 0 = 1.3. 

K-1 FS INC 

77-205 0 Umatilla Ring SU/NU28 6N 526 SH Um 
Weathered flow just under loess/N of N fork of Juniper Canyon/1650'. K20 = 2.5. 

77-206 0 Umatilla . Adams SW/N623 4N 346 SM Um 
Bottom of trench about 2 mi, W of Athena/1750',P205 high. 

K-1 UMATILLA 

RR-26 "UHATILLA" 

77-207 0 Umatilla Athena NW/Se55 5N 556 SH Um 
Uppermost flow in roadcuts about 4 mi 5 of Milton, Freewater/1650'. K20 = 2.4, 

K-1 UMATILLA 

77-209 0 Uma t iI I a Adams 
Quarry W of road, Ti02 = 2 , 7 . 

NE/SW22 4N 546 SM Un Ti-5 UMATILLA 

77-215 0 Umatilla Peterson Ridge NE/NE18 5N 576 WP Fr Sp 
Coarse-grained phyric fIow/government mountain road/2950', Ti02 = 2.9, 

77-216 0 Umatilla Athena S6/N655 5N 556 SM Um 
Fine-grained entablature overlying or part of flow 77-207, K20 = 2,5. 

77-217 0 Umatilla Athena SE/NE16 4N 35E SH Um 
Highest flow in roadcuts along Highway 11,1820'. 

77-218 0 Umatilla Athena SE/N616 4N 556 SH Um 
Flow overlying 5* of red saprolite and thin seds,1830',CaO high, 

77-219 0 Umatilla Adams N6/NE11 3N 546 SH Um 
Flow overlying red and blue clay over vesicular Frenchman Springs,1670' ,P205 high. 

Ti-5 FS INC 

K-1 UMATILLA 

Rk-26 FS INC 

RH-26 "UHATILLA" 

RH-26 "UHATILLA' 

_ 4>. 
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Table la. Sample information for DSTU- flows collected 1971-1977. 

I I 
I I 
I SAHPLEI 

I NUMBERISTI 

l_-l---l--l. 

L 0 C A 1 I 0 N S T R A T I G R A P H Y 

COUNIY QUADRANGLE I SECTIONI 
.1 I . 

T I 
. - _ l . 

R I FHI H6MBERI 
- l _ - I __ - I . 

FLOU 

C H E M I S T R Y 

MLTHOoTcHEH T Y P E T G L A S S 
I I 

77-220 

77-222 

0 Umatilla Adams SE/SE28 5N 54E WP? Fr Sp? 
Flow exposed only in pipeline ditch N of Umatilla River, 

0 Umatilla Peterson Ridge N6/S615 5N 
lop flow overlying thin red c lay ,phyric,5880', Ti02 = 2,8, 

576 WP Fr Sp 

HH-26 FS INC 

Ti-5 FS INC 

77-225 

77-224 

0 Umatilla Peterson Ridge NE/S615 5N 576 WP Fr Sp 
Flow below red clay below 7 7-222,5850'. Ti02 = 5.1. 

0 Umatilla Peterson Ridge 
Flow below 77-225,5650'. Ti02 = 1.7, 

Ne/Sel5 5N 376 GR 

Ti-5 FS INC 

Ti-5 GR INC 

77-226 0 Umatilla Peterson Ridge 56/5622 6N 576 WP Fr Sp 
Phyric flow over sapro I ite,Pike's Peak,5580'. Ti02 = 5.0. 

77-227 0 Umatilla Peterson Ridge 56/5622 6N 576 GR 
Flow under saprolite under 77-226,5500'. Ti02 = 1.9. 

Ti-5 FS iNC 

Ti-5 GR INC 

77-24U 0 Umatilla Stanfield 56 Ne/N620 4N 
Quarry in new road across Despain 6ulch/850*. K20 = 2.5, 

506 SH Um K-1 UHATILLA 

77-241 0 Umatilla Stanfield SE N6/NE6 5N 506 WP Fr Sp 
Quarry in Stage Gulch/upper exposed flow with complex breccia top. K20 = 1,5, 

77-248 0 Umatilla Big Headows SW/SU22 5N 586 GR 
Glass only. Glassy pumice and spatter at 4580'/ near 77-247, 

77-252 0 Umatilla Ueston Ht NE/Ne2 4N 556 SH ? 
Flow overlying 2-5 m saprolite and tuffaceous seds/2910*, 

77-255 0 Umatilla Blalock Ht SW/Se8 4N 576 SH ? 
Flow along lincton Mountain Road over saprolite and altered vitric tuff/3650*. 

77-254 0 Umatilla Blalock Mt SW/Se6 4N 57e GR 
Flow under saprolite under 77-254/5610', ri02 = 1.8, 

77-255 0 Umatilla Blalock Mt NE/SW16 4N 576 SH ? 
flow with basal glassy selvage over saprolite and sedS/roadcut S of 77-255, 

77-256 0 Umatilla Blalock Ht S6/NW26 4N 576 WP Fr" Sp 
Flow over saprolite just N of Blue Mountain Camp,Na20/K20 high. 

77-262 0 Umatilla Athena SE/SW24 4N 556 GR? 
Flow above continuous clay zone up road/77-250/261 , Ti02 = 1,8. 

77-265 0 Umatilla Athena S6/SW5 5N 556 WP Fr Sp 
Glass only. Glassy rinds on oxidized pillows/ 2150'/ just N of WiIdhorse Creek, 

K-1 FS INC 

HH-25 UNC 

RH-26 GR INC 

Ti-5 GH INC 

HH-26 UNC 

HH-26 "fS I N C 

Ti-5 GR INC 

yes 

yes 
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Table la. Sample information for OSTW- flows collected 1971-1977, 

I I 
I I 
I SAHPLeI 
INUMBeRIST I 
I I - - I . 

L O C A T I O N 

COUNIY QUADRANGLE I SECTIONI 
.1 I. 

T I 
. . . 1 . 

S T R A T I G R A P H Y 

FMI HEHBERI 
. . . I I . 

FLOW 

C H E H I S T R Y 

H E T H O D T C H E H T Y P E T G L A S S 
.. I I i_ 

77-264 

77-270 

77-271 

77-272 

77-275 

77-274 

77-275 

77-276 

77-277 

77-278 

77-279 

77-280 

77-282 

77-285 

77-287 

77-288 

0 Umatilla Athena SE/SW5 5N 556 GH 
Lower of 2 aphyric flows under 77-265/Over red weathered zone/2080', Ti02 = 1,8. 

0 Umatilla Bone Spring S6/SU15 5N 59E GR 
Glass only. Ihird flow below top of Milk Shakes/ pahoehoe. 

0 Umatilla Bone Springs 
Upper flow at Milk Shakes trig. Ti02 = 1.8. 

SE/SE15 6N 59E GR Fr Sp 

0 Umatilla Bone Springs SU/5W6 5N 59E UP Fr Sp 
Hill 5758 N of Yellow Jacket Point/5758'. Ti02 = 5.1. 

0 Union Elgin SW/SW16 IN 59E ? 
Dense flow banded clasts in pumiceous slurry deposit/Pumpkin Ridge Rd/3180'. 

0 Union Elgin SW/N619 IN 396 SH 
Hornblende andesite above red zone above pumiceous sedS/3240*. 

0 Union elgin NW/SU20 IN 596 SH 
Olivine-bearing basalt above pumiceous deposits/3270* . 

0 Uni on 6 Ig i n 
Outcrop along road up from 77-275. 

0 Uni on elgin 
Grusy flow over red zone/5410'. Ti02 = 1.5. 

0 Un i on 6 Ig i n 
Flow over red saprolite over Dodge/5480'.MgO high 

NU/NE20 IN 596 SH 

NU/N67 IN 396 UP eck Ht Oodge 

NW/N67 IN 396 WP 6ek Mt Shumaker Creek 

0 Umatilla Tollgate 56/5634 4N 386 GR 
Bald Ht section/loU flow unit under red clay along summit road on Bald Ht/5010'. Ti02 = 1.7. 

0 Umatilla Tollgate 56/5634 4N 386 GR 
Upper flow unit/see 77-279/5030'. Ti02 = 1.7. 

0 Umatilla Tollgate SW/SU35 4N 386 UP Fr Sp 
Bald Mt section/over 77-281/5090'. Ti02 = 5.1. 

0 Umatilla Tollgate NW/SU55 4N. 586 WP Fr Sp 
Bald Mt section/over 77-282/5110'. Ti02 = 5.1. 

0 Umatilla Bone Spring SU/SU7 5N 596 GR 
Flow weathered below horizon/below 77-288. Ti02 = 1.8. 

0 Umatilla Bone Spring SU/SU7 5N 596 UP 6ck Mt Oodge 
Course diktytaxitie flow over weathered zone over77-287. Ti02 = 1.4. 

Ti-3 GR INC 

Ti-5 GH INC 

Ti-3 fS INC 

RR-26 UNC 

RH-26 UNC 

HH-26 UNC 

RH-26 GR INC 

Ti-3 D00G6 

RH-25 "SHUHAK6R' 

Ti-3 GR INC 

Ti-3 GR INC 

Ti-3 FS INC 

Ti-3 FS INC 

Ti-3 GR INC 

Ti-3 OOOGe 

yes 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

I I 
I I 
ISAHPLe I 
INUHBERISTI 
I I..I. 

L O C A T I O N S T R A T I G R A P H Y C H e H 1 S T R Y 

COUNTY QUADRANGLe I SECTIONI 
I. .1. 

T I 

.--I. 

R I FHI HeHBeRI 
_.l I 

FLOU MeTHODlCHEH TYPEIGLASS 

I I 

77-289 0 Umatilla Jubilee Lake 
Roadcut S of Jubilee Lake/4900'. Ti02 = 3.2. 

SU/N617 4N 596 HP Fr Sp Ti-5 FS INC 

77-295 0 Umatilla Barnhart SU/SH8 2N 516 GR 
Lower of 2 tiered flows along Umatilla W of Barnhart. Ti02 = 2.1. 

Ti-5 GH INC yes 

77-295 0 Umatilla Blalock Ht Ne/NW54 5N 576 GR 
Flow under red weathered zone under 7 7-296/5880'. Ii02 « 1.7, 

Ti-3 GH INC 

77-296 0 Umatilla Blalock Mt 
Phyric flow over 77-295/5820*, Ti02 = 2.9, 

77-297 0 Umatilla Blalock Ht 
Blalock Ht Section/low flow/3840*, Ti02 = 2.4. 

Ne/NW54 5N 576 WP Fr Sp 

NW/N612 4N 376 GR 

Ti-3 FS INC 

Ti-3 GR INC 

77-298 0 Umatilla Blalock Ht NW/Ne12 4N 376 GR 
Blalock Ht Section/over 77-297/3880*. Ti02 = 1,9, 

Ti-3 GR INC 

77-299 0 Umatilla Blalock Ht NW/Nel2 4N 376 GR 
Blalock Ht Section/Over 77-298/3900*, Ti02 = 2,0. 

Ti-5 GR INC 

77-500 0 Umatilla Blalock Ht NW/NE12 4N 37E GR 
Blalock Ht Section,over 77-299/3990'. Fi02 = 1.9. 

Ii-3 GH INC 

77-301 0 Umatilla Blalock Ht SW/SEl 4N 376 GR 
Blalock Ht Section,over 7 7-500,4020'. Ti02 = 1.9, 

Ti-3 GH INC 

77-502 0 Umatilla Blalock Mt SW/SEl 4N 576 GR 
Blalock Ht Section,over 77-501,4080'. Ti02 = 1,8. 

Ti-3 GR INC 

77-504 0 Umatilla Blalock Ht SU/S61 4N 576 GR 
Blalock Mt Section,over 77-503,4 150*. Ti02 = 3.1. 

Ti-3 FS INC 

77-505 0 Umatilla Blalock Ht SU/561 4N 576 GR 
Blalock Mt Section,over 77-504,4200*. Ti02 = 5.2, 

Ti-5 FS INC 

77-505 0 Umatilla Blalock Mt SU/Sel 4N 576 UP Fr Sp 
Blalock Ht Section/Over 77-505/4280*. Ti02 = 5.0. 

Ti-5 FS INC 

77-507 0 Umatilla Blalock Ht SU/Se1 4 N 576 UP Fr Sp 
Blalock Ht Section/over 77-506/4 510'. Ti02 = 5.1, 

Ti-5 FS INC 

77-508 0 Umatilla Blalock Mt SU/561 4N 576 UP Fr Sp 
Blalock Mt Section/over 77-507/4 400', Ti02 = 5.0. 

Ti-4 FS INC 

77-509 0 Umatilla Blalock Mt SW/SEl 4N 576 WP Fr Sp 
Blalock Ht Section,over 77-508,4450'>uppermost flow. Ti02 = 3.1. 

Ti-4 FS INC 
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Table la. Sample information for OSTU- flows collected 1971-1977, 

1 1 
1 1 

I S A H P L e l 

i M u n o e R i s T i 
1 - l . _ l . - . 

COUNTY 

L O C A T I O N 

1 Q U A D R A N G L E 
_ l _ 

1 S E C T I O N I 

. . 1 1 . 
T 1 R 

S T R A T I G R A P H Y 

F M I M e H o e n i F L O W 

. _ _ ! 1 

C n e M I S T R Y 

H E T H O O I C H E M T Y P E I G L A S S 
1 1 

77-510 

77-514 

77-516 

77-517 

77-518 

77-519 

77-520 

77-522 

0 Umatilla Blalock Mt 
Flow over 77-296/roadcut. Ti02 = 5,1, 

NE/NW54 5N 576 WP Fr Sp 

0 Umatilla Blalock Mt SW/NW25 4N 576 GR 
Flow below red saprolite below 77-515,U of Elbow Cr,5950'. 1i02 = 1,7. 

0 Umatilla Tollgate S6/NU52 4N 586 SM Um 
Large boulders above pumiceous tuff over deep saprolite/roadcut/just NU of Langdon Lake 

0 Uma tilla Tollgate 
Hclntyre Section/loU flow/4780'. Ti02 = 2.0. 

0 Uma tilla Toll gate 
Hclntyre Section/Over 77-317,4 846'. Ti02 = 1.6. 

0 Uma tilla Tollgate 
Hclntyre Section,over 77-318,4880', Ti02 = 1.8. 

0 Uma tilla TolIgate 
Hclntyre Section,over 77-319,4910', Ti02 = 1,7, 

0 Uma tilla Tollgate 
Hclntyre Section,over 77-521,5070'. Ti02 = 5.1. 

77-525 0 Umatilla Tollgate 

NE/NW50 4N 586 GR 

N6/NW50 4N 386 GR 

N6/NW30 4N 586 GR 

Ne/NU50 4N 586 GR 

Ne/NU50 4N 586 GR 

N67NU30 4N 386 UP Fr Sp 

77-524 

77-325 

77-526 

77-527 

Hclntyre Section,over 77-522,5170'/upper flow. Ti02 = 5,0, 

0 Umatilla Tollgate NE/NU50 4N 38E SH? 
Hclntyre Section,Float blocks above pebbles and over top of 77-3 2 3 . 

0 Umatilla Bingham Springs NU/S620 5N 37E GR 
Upper flow at point 4112 on Bobsled Ridge/S of Bingham Springs. Ti02 = 2.1, 

0 Umat ilia Gibbon SU/SU14 i t * 566 GR 
Uildhorse Ht Section/loU flow/5110'. Ti02 = 1,9, 

0 Umati11 a Gibbon SU/SU14 5N 366 GR 
Uildhorse Ht Section/over 7 7-326/3160'. Ti02 = 2,1. 

77-528 0 Umatilla Gibbon SW/SW14 5N 566 GR 
Wildhorse Mt Section/over 7 7-327/3380', Ti02 = 2.1, 

77-329 0 Umatilla 6 ibbon NW/SW14 5N 566 6R 
Wildhorse Ht Section/over 77-528/54 1 0 ' , Ti02 = 2,1. 

77-5 50 0 Umatilla 6 i bbon NU/SU14 5N 556 GR 

Ti-4 FS INC 

Ti-4 GR INC 

HK-26 UHATILLA 

Ti-4. GR INC 

Ti-4 GR INC 

Ti-4 GR INC 

Ti-4 GH INC 

Ii-4 FS INC 

Ti-4 FS INC 

HR-26 UNC 

Ti-4 GH INC 

Ti-4 GH INC 

Ti-4 GH INC 

Ti-4 GR INC 

Ti-4 GR INC 

Tl-4 GH INC 
Wildhorse Ht Section/over 7 7-529,5480'. ri02 = 1.9. 
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Table la. Sample information for OSTW- flows collected 1971-1977. 

I I 
I I 
ISAHPLel 
INUHBeRISTI 
I .l._l. 

L O C A T I O N S T R A T I G R A P H Y 

COUNTY QUADRANGLE I SECTIONI 
.1 I . 

T I H 
. _ l I 

I FHI H6HBeRI 
I I . 

FLOW 

C H 6 M I S T R Y 

M 6 T H O D T C H E M T Y P E T G L A S S 
. _ _.i I 

77-551 0 Umatilla Gibbon NW/SW14 
Wildhorse Ht Section,over 7 7-550,5510'. Ti02 = 1.8. 

5N 566 GR Ti-4 GH INC 

77-552 0 Umatilla Gibbon NU/SU14 
Uildhorse Ht Section,over 7 7-551,5 540'. Ti02 = 1,9. 

5N 566 GR Ti-4 GR INC 

77-555 O U m a t i l l a Gi bbon 
Uildhorse Ht Section,over 77-552,5560', Ti02 

NU/SW14 
1,9, 

5N 566 GH Ti-4 GR INC 

77-554 0 Umat ilia Gi bbon 
Wildhorse Ht Section,over 77-555/5 590*. Ti02 

NW/SW14 
1.8. 

5N 566 GR Ti-4 GR INC 

77-555 0 Umatilla Gibbon NH/SU14 
Uildhorse Mt Section/ 5650 */uppermost flow. 5102 low/CaO 

5N 
high. 

56E SM Um RR-26 "UMATILLA" 

77-557 0 Umatilla Thorn Hollow 56/5U28 
Flow with oxidized and weathered Breccia top/2120', Ti02 

5N 
= 1,7, 

556 GR Ti-4 GH INC 

77-542 0 Umatilla Thorn Hollow 
Flow overlying breccia top/ cut(?) by 77-341, 

N6/S652 5N 556 GR RR-26 GR INC 

C-2 

C-5 

C-9 

C-10 

C-16 

C-17 

C-21 

U Ual la Walla Haas 15' 
Intracanyon flow. Same location as 73-101, 

U Columbia Starbuck 15' 
Intracanyon flow. Ledge below road/760'-780'. 

U Columbia Starbuck 15' 
Intracanyon flow.Small mesa 6 of main road,/750*. 

NW/NW25 1 3 N 566 SM L Hon 

NU/NUll 12N 576 SH L Hon 

NU/NU51 1 5 N 576 SH L Hon 

XHF-2 LH 

U Columbia Starbuck 15* NU/NU51 
Intracanyon flow. Small mesa slightly U of C-9. /760*. 

15N 366 SH L Hon 

U Ualla Ualla Haas 15' 
Intracanyon flow. Cliff 5 of road/640'. 

U Ual la Wall a Haas 15' 
Intracanyon flow. Cliff 5 of road/690'. 

W Franklin Haas 15' 
Intracanyon flow. Ledge NW of road/118Q', 

C-24 W Franklin Haas 15' 

C-26 

Intracanyon flow. Cliff opposite Rifton(Ayer)/580'. 

U Franklin Haas 15' Ne/NUl9 
Railroad cut opposite Rifton/500'. (now under water) 

N6/S619 1 3 N 356 SM Pomona 

SU/NU20 15N 566 SM L Hon 

NH/NU25 15N 55E SH El Ht 

SU/SE18 15N 56E SH Pomona 

15N 56E GR 

XRF-

XHf-

XRF-

XRF-

XHF-

XHF-

XRF-

XHF-

LH 

LH 

LH 

POHONA 

LH 

ELePHANT 

POHONA 

GR INC 
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Table la. Sample information for OSTU- flows collected 1971-1977. 

I I 
I I 
I SAMPLE I 
INUHBERISTI 
I. I__l -. 

L O C A T I O N S T R A T I G R A P H Y C H e H I S I H Y 

COUNTY QUADRANGLe I SECTIONI T I R 
.1 I I 

FHI HEHBERI 
.1 I. 

FLOU HEIHOOICHEH TYPEIGLASS 
I _._l 

C-27 

C-28 

C-52 

C-42 

C-45 

C-48 

C-50 

C-54 

C-57 

C-77 

C-79 

C-109 

C-115 

W r ranklin Haas 15' 
Intracanyon flow. Cliff opposite Rifton,700', 

NE/NW19 15N 566 SH Pomona XHF-1 POHONA 

U Columbia Starbuck 15' NE/Ne5J 15N 
Intracanyon flow. Quarry above road,about 800'. 

W Garfield Hay 15' SW/SU55 14N 
Roadcut in flow in section cut by 75-548 and 549, ,65U'. 

W Franklin Haas 15' 5W/N615 15N 
Intracanyon flow. Along road just above creek junction,950'. 

W Franklin Haas 15' Ne/NW13 13N 
Intracanyon flow. In western of two intersecting creeks,1040', 

U Franklin Haas 15' SH/NU16 15N 
Intracanyon flow. Ledge along road down gulch/750', 

U Franklin Haas 15' SW/Ne22 13N 
Intracanyon flow. Small outcrop on hillside/540'. 

386 SH Pomona 

406 GH 

346 SM 61 Ht 

546 SH esquat 

566 SH L Hon 

566 SH Pomona 

U Franklin Haas 15' 
Intracanyon flow. Ledge above C-50/720'. 

U Franklin Haas 15' 
Intracanyon flow. Mesa/7 0 0 ' . 

H Wal la Ualla Starbuck 15* 
Intracanyon flow. Prominent Knob/1000*. 

U Columbia Starbuck 15* 
Intracanyon flow. Cliff SU of main road/810* 

NW/N622 15N 566 SM L Hon 

56/5616 13N 366 SH Pomona 

Ne/Ne35 1 5 N 566 SH 6squat 

SE/NE51 1 5 N 576 SH L Hon 

W Columbi a 
Cliff above road/750' , 

Starbuck 15* 

W Columbia Starbuck 15* 
Intracanyon flow. Cliff above road/800'. 

NU/Se5 12N 

NU/NUll 1 2 N 

576 GR 

576 SM L Hon 

C-1 16 U Col umbi a Starbuck 15* 5U/N65 12N 576 SM L Hon 

C-125 

C-157 

Intracanyon flow. Cliff overlooking river U of road/800'. 

U Columbia Starbuck 15' SU/NU2 1 2N 
Intracanyon flow. Cliff in pillowed flow over 75-107/820*. 

576 SH L Hon 

XRF-

XHF-

XHF-

XRF-

XHF-

XHF^ 

XHF-

XHF-

XRF-

XHF-

XHF-

XRF-

XHF-

XRF-

W Columbia Starbuck 15* 
Intracanyon flow. Cliff above road/840'. 

SW/NE2 1 2 N 576 SH Pomona 

POHONA 

GH INC 

ecePHANT 

eSQUAI 

LH 

POHONA 

LH 

POHONA 

eSQUAT 

LM 

GR INC 

LM 

LH 

LH 

POHONA 
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Table la. Sample information for DSTU- flows collected 1971-1977, 

I I 
I I 
I SAMPLE I 
INUMBERISTI 
I. I__l. 

L 0 C A T I O N S T R A T I G R A P H Y 

COUNTY QUADRANGLE I SECTIONI T I 
.1. .1 I. 

R I FMI HEMBERl 
__l I _l 

FLOW 

C H 6 N I 5 T R Y 

HeTHOoTcHEH T Y P E T G L A S S 
I I . 

C-150 W Columbia Starbuck 15' 5E/SE28 15N 586 SH Pomona 
Intracanyon flow. Poorly exposed ledge above road/890', 

C-156 W Columbia Starbuck 15' HW/S627 15N 386 SH esquat 
Intracanyon flow. Cut in abandoned bulldozer road/W side of canyon/790'. 

XKF-1 POHONA 

XHf-1 ESQUAI 

C-166 

C-168 

C-171 

W Garfield Penawawa 15' 
Intracanyon flow. Cliff above Rice Bar/800'. 

NW/SW16 14N 41E SH Pomona 

W Garfield Penawawa 15' NU/N622 14N 416 SH Pomona 
Intracanyon flow. Ledge on 6 side of deep gully/800'. 

H Uh i tman 
High Na20/low Ti02 

Penawawa 15 * SE/NU22 14N 426 GR 

XHF-1 POMONA 

XHF-1 POHONA 

XHF-1 GH INC 

C-177 U Garfield Penawawa 15* 
Intracanyon flow. Columnar cliff/850'. 

NU/NW28 14N 426 SH Pomona XHF-1 POHONA 
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Table lb. Major oxide analyses of DSTW- flows collected 1971-1977, 

SA"PLE 
5 102 
AL 20 5 

f K ̂  0 5 
FEO 
MGO 
CAO 
NA20 
K ? . Q 

1120 
TI02 
P205 
HNO 
C02 
TOTAL 

71-5 
55.40 
14.10 
2.50 
9. 1(1 
4.60 
8.10 
.?.4n 

4'1 
16 
no 

0.32 
0.21 
0.18 

99.27 

71-4 
52.60 
14.20 
2.R0 
9.95 
2.50 
6.20 
3.40 
5.20 
0.92 
2.62 
0.87 
0.25 
0,93 

100.42 

71-5 71-6 71-7 
52,in 
1 4 . ,30 
.5.30 
6.55 
5.40 
9,50 
5,10 
0.90 
1.76 
1.55 
0.56 
0.19 
0.13 

99.49 

54.70 
15.70 

30 
30 
50 
4 0 
90 

1.50 
1.81 
2.00 
0.5 5 
0.24 
n.oo 

99.30 

49.80 
12.80 
0.63 
14.20 
4.4 0 
3.50 

20 
10 
20 

5.60 
0.56 
0.24 
0.00 

99.08 

71-10 
66.20 
15.90 
2.50 
1,50 
1 . 60 
4,60 
5.90 
1,70 
1,20 
0,5 5 
0,21 
0,10 
0.00 
99.85 

71-1 
5 5 
15 
4 
3 
5 
6 

- 5 
1 
0 
2 
0 
0 
0 

99 

1 
.40 
.30 
.00 
.20 
.10 
.50 
.50 
.70 
.80 
.10 
.47 
.22 
.00 
.59 

71 -14 
54.70 
13.70 
• 6.50 
6.in 
5.00 
6.20 
2.50 
1 .70 
2.56 
2.10 
0.4 5 
0.22 

71 

0. 
99, 

00 
1 5 

15 
50.80 
16.00 
1.70 
7.70 
7.90 

10.60 
2.50 
0.65 
0.70 
1 .50 
0.21 
0. 18 
0-02 

100.26 

7 1 - 1 7 
5 0 . 6 0 
1 2 . 9 0 

2,an 
12.60 
5 
8 
2 
1 

90 
00 
40 
50 

1.10 
5.40 
0.61 
0.24 
0.00 

99.05 

71-25 
49.50 
12.60 
6.80 
6.80 
5.00 
5.20 
1.50 
0.34 
9.10 
2.70 
0.48 
0.22 
0.00 

99.54 

7 1 - 2 4 
5 1 . 0 0 
1 4 . 5 0 

5 . 5 0 
7 . 2 0 
5 . 5 0 
3 . 5 0 
2 . 5 0 
1 . 1 0 
2 . 2 5 
5. on 
n . 5 R 
n . 2 5 
0 . 0 0 

9 9 . 5 6 

7 1 - 2 5 
4 9 . 1 0 
1 5 . 5 0 
1 1 . 1 0 

4 . 7 0 
2 . 2 0 
6 . 0 0 
2 . 2 0 
0 . 7 7 
5 . 9 0 
5 . 0 0 
0 . 7 4 
0 . 1 6 
0 . 0 0 

9 9 . 5 7 

SAMPLE 
S I 0 2 
AL205 
FE205 
FFO 
MGO 
CAO 
NA,?0 
K20 
H20 
TI02 
P205 
HNO 
C02 
TOTAL 

7 1 - 2 7 
5 4 . 
1 4 . 

2 . 
9 . 
5 . 
7 . 
5 . 
1 . 
0 . 
2 . 
0 . 
0 . 
0 . 

9 9 . 

50 
10 
50 
05 
30 
90 
20 
70 
68 
04 
54 
21 
14 
94 

7 1 - 2 3 A 
5 4 . 2 0 
1 5 . 9 0 

2 . 0 0 
9 . 4 5 
4 . 2 0 
3 . 5 0 
5 . 2 0 
1 . 5 0 
0 . 8 7 
2 . 0 8 
0 . 5 1 
0 . 2 0 
0 . 0 5 

1 0 0 . 5 7 

7 1 - 2 9 
4 8 . 9 0 
1 5 . 0 0 

5 . 4 0 

7 1 - 3 0 7 1 - 5 1 

78 
50 

1 0 . 0 0 
2 . 9 0 
0 . 4 0 
1 . 7 7 
2 . 2 1 
0 . 2 6 
0 . 2 0 
0 . 0 9 

1 0 0 . 4 1 

5 4 . 2 0 
1 2 . 8 0 

70 
76 
80 
80 
00 
80 
35 
49 

10 

0 . 5 5 
0 . 2 0 
0 . 0 9 
0 . 5 5 

4 8 . 1 0 
1 6 . 4 0 

5 . 4 0 
9 . 0 9 
5 . 6 0 
8 . 8 0 
5 . 5 0 
0 . 8 0 
1 . 1 0 
2 . 7 0 
0 . 3 6 
0 . 1 7 
0 . 0 2 

9 9 . 8 4 

7 1 - 51 A 
. 4 7.77 
16.43 
5,27 
9,45 
5.46 

71 

86 
25 
83 
41 

2.57 
n.52 
0.19 
0.02 
99,84 

-52A 
53,60 
13,70 
1,40 

10,35 
4.50 

90 
20 
60 

0.85 
2.59 
0,54 
0.20 
0.09 

00,41 

'1-53 
54.20 
13,50 
2.30 
9.04 
4.00 
8.20 
5.00 
1 .40 
0.88 
2.06 
0,50 
0,18 
0,08 

99.44 

71 54 
55.60 
13.20 
1.70 

10,04 
4.60 
8,20 
5.80 
1 ,40 
0,81 
2.08 
0.51 
0,20 
0.12 

100,06 

71-55 
54.40 
12.90 
2,40 

10,15 
70 
80 
70 
50 
90 
02 

0.56 
0,21 
0,08 

100.10 

7 1 - 5 6 
4 8 . 1 0 
1 4 . 5 0 

1 . 4 0 
1 0 . 5 0 

6 
9 
2 

20 
51 
30 

0 , 5 5 
0 . 7 9 
2 . 5 0 
0 . 5 6 
0 . 2 7 
0 , 0 4 

9 7 . 0 2 

7 1 - 5 7 
5 0 , 1 0 
1 6 . 0 0 

1 . 3 0 
8 . 4 0 
8 . 1 0 

1 0 , 7 0 
2 . 3 0 
0 , 5 4 
0 , 8 5 
1 . 4 0 
0 . 2 1 
0 . 1 8 
0 . 0 2 

1 0 0 . 1 1 

7 1 - 3 8 
5 0 . 2 0 
1 6 . 10 

1 , 0 0 
8 , 5 0 
7 , 9 0 

1 0 . 5 0 
2 . 1 0 
0 . 5 4 
0 . 8 5 
1 . 4 0 
0 . 1 7 
0 . 1 9 
0 . 0 0 

9 9 . 4 5 

SA--1PLE 
S I 0 2 
AL?05 
FE205 
FEO 
HGO 
CAO 
NA20 
k 2 0 
H20 
TI02 
P205 
HNO 
C02 
TOTAL 

7 1 - 3 9 
5 5 . 
1 4 . 

. 2 . 
8 . 
4 . 
3 . 
2 . 
1 . 
1 . 
1 . 
n. 
n. 
0 . 

ion. 

50 
40 
10 
90 
40 
40 
60 
RO 
56 
90 
4 7 
22 
05 
11 

71-40 
49.00 
13.70 
3.10 

10.44 
00 
50 
70 
20 
96 
1 1 

0.72 
0.22 
0.08 

99.75 

71-41 
49.40 
16.10 
1.80 

10.00 
5.60 
9.00 
2.70 
0.76 
1.20 
2.10 
0.28 
0.21 
0.00 

99.15 

71-42 
49,50 
14.00 
1. 

12. 
5, 

50 
10 
40 

8,70 
2,60 
1,10 
0,34 
5.20 
0.81 
0,20 
0,01 

99,96 

71-42A 
49,15 
15.90 
1.80 

12.22 
50 
03 
57 

1.19 
0.52 
5.29 
0.55 
0.24 
0.01 

99.88 

71-46 
54,40 
12,40 
1.70 

10-12 
4,40 
8.60 
3.10 
1.70 
0,53 
2,09 
0,31 
0,19 
0.09 

99.75 

71 -48 
50.50 
16.10 
1.10 
8.30 
8.10 

10.70 
2.50 
0.48 
0.56 
1.50 
0.13 
0.19 
0,02 

00,33 

'1-52 
51,50 
15.20 
2.40 
9.00 
6.00 
9.60 
5.00 
0.70 
0.79 
1.40 
0.29 
0.29 
0.06 

100.23 

71-54 
50.60 
13,60 
5.90 

10.00 
4.50 
7.90 
2,60 
1 ,20 
1,00 
5.00 
0.72 
0.27 
0.00 

99.09 

7 1 - 5 4 F 
5 0 , 2 0 
1 5 . 2 2 

4 
9 
4 

22 
95 
57 

8 . 2 7 
2 . 7 5 
1 , 2 0 
0 , 8 5 
5 , 0 5 
0 . 6 8 
0 . 2 2 

n.oo 
9 9 . 1 5 

7 1 - 5 5 
5 5 . 2 0 
1 4 . 5 0 

2 . 3 0 
9 . 2 0 

• 5 . 0 0 
8 . 5 0 
2 . 6 0 
1 , 1 0 
0 . 3 3 
1 . 7 0 
0 . 2 B 
0 , 5 0 
0 . 0 0 

9 9 , 5 1 

7 1 - 5 6 
5 3 . 4 0 
1 5 , 5 0 

2 , 
7 , 
6 . 
9 . 
2 . 
0 . 
1 . 
1 . 

10 
, 20 
,10 
,90 
, 6 0 
,57 
. 0 0 
, 2 0 

0 . 2 6 
0 . 2 1 
0 . 0 0 

9 9 . 9 4 

7 1 - 5 7 
4 9 . 9 0 
1 4 . 2 0 

5 . 8 0 
4 . 9 0 
6 . 0 0 

1 0 . 5 0 
2 . 9 0 
0 . 7 0 
5 . 0 4 
1 .44 
0 . 5 2 
0 . 1 5 
0 . 5 1 

9 9 . 9 7 

- 7 Z . 



Table lb. Major oxide analyses of OSTW- (lows collected 1971-1977, 

SAMPLE 
S I 0 2 
AL205 
FE205 
FEO 
HGO 
CAO 
NA20 
K20 
H2 0 
T I 0 2 
P205 
MNO 
C02 
TOTAL 

SA-IPLf; 
5102 
AL205 
FE205 
FEO 
MGO 
CAO 
NA20 
K2n 
1120 
T I 0 2 
P205 
HNO 
C02 
? , " / .« I 

SAMPLE 
S I 0 2 
A L 2 0 5 
f E 2 0 5 
FEO 
MGO 
CAO 
NA20 
K20 
H2 0 
T I 0 2 
P205 
MNO 
CO? 
TOTAL 

7 1 - 5 8 
5 0 . 4 0 
1 5 . 5 0 

3 . 5 0 
1 1 . 1 6 

4 . 5 0 
8 . 5 0 
5 . 0 0 
1 . 5 0 
n.4n 
5 . 1 5 
n . 6 2 
0 . 2 4 
0 . 1 5 

1 0 0 . 5 5 

7 1 - 7 5 
4 9 . 9 0 
1 4 . 0 0 

4 . 7 0 
9 . 8 5 
4 . 5 0 
8 . 6 0 
2 . 7 0 
1 . 1 0 
0 . 8 7 
2 . 9 9 
0 . 7 9 
0 . 2 2 
n . 1 5 

i f i n ^ i s 

7 1 - 3 9 
5 0 . 4 0 
1 2 . 7 0 

2 . 5 0 
1 2 . 4 0 

5 . 9 0 
3 . 1 0 
2 . 5 0 
1 . 1 0 
1 . 6 7 
5 . 4 0 
n . 5 7 
0 . 2 4 
n.nn 

9 9 . 0 3 

7 1 - 5 9 

51 .nn 
1 5 . 7 0 

2 . 7 0 
11 . 9 5 

4 . 2 0 
8 . 2 0 
2 . 7 0 
1 . 4 0 
0 . 4 2 
5 . 0 2 
0 . 5 8 
0 . 2 5 
0 . 1 6 

1 0 0 . 2 6 

7 1 - 7 6 
5 2 . 8 0 
1 4 . 3 0 

1 . 9 0 
9 .6 '? 
5 . 1 0 
9 . 0 0 
2 . 8 0 
1 . 4 0 
0 . 3 4 
1 . 7 7 
0 . 2 6 
0 . 2 0 
0 . 1 5 

9 9 . 7 1 

7 1 - 9 0 
5 2 . 7 0 
1 3 . 4 0 

2 . 2 0 
1 0 . 0 0 

5 . 7 0 
8 . 0 0 
2 . 5 0 
1 . 6 0 
1 . 5 1 
2 . 7 0 
0 . 3 9 
0 . 2 4 
0 . 4 0 

9 9 . 1 4 

7 1 - 6 0 
sn.sn 
1 5 , 4 0 

3, in 
1 1 , 5 8 

4 . 2 0 
8 . 1 0 
2 . 6 0 
1 . 5 0 
0 . 4 9 
5 . 0 2 
0 . 5 6 
0 . 2 5 
0 . 3 0 

9 9 . 8 8 

7 1 - 7 7 
5 5 . 9 0 
1 4 . 7 0 

1 . 6 0 
9 . 2 7 
4 . 8 0 
8 . 4 0 
2 . 9 0 
1 . 5 0 
1 . 1 5 
1 . 6 8 
0 . 2 6 
0 . 16 
0 . 1 5 

1 0 0 . 2 7 

7 1 - 9 5 
4 8 . 8 0 
1 4 . 0 0 

2 . 7 0 
1 1 . 8 0 

5 . 5 0 
8 . 4 0 
2 . 4 0 
1 . 0 0 
1 . 5 5 
3 . 2 0 
0 . 7 8 
0 . 1 9 
0 . 0 7 

1 0 0 . 1 9 

7 1 - 6 4 
5 5 . 5 0 
1 5 . 5 0 

4 . 4 0 
5 . 1 0 
4 . 9 0 
8 . 8 0 
2 . 3 0 
0 . 7 9 
2 . 5 0 
1 . 1 0 
0 . 4 1 
0 . 1 0 
0 . 0 2 

9 9 , 7 2 

7 1 - 7 8 
5 3 . 9 0 
1 4 , 1 0 

5 , 6 0 
7 , 8 6 
3 , 5 0 
6 . 6 0 
3 . 5 0 
1 . 8 0 
1 .14 
2 . 2 5 
0 . 4 2 
0 , 2 0 
0 , 1 5 

1 0 0 , 6 2 

7 1 - 9 4 
4 9 , 8 0 
1 3 . 9 0 

2 . 4 0 
1 1 . 6 0 

5 . 5 0 
9 . 0 0 
2 . 7 0 
1 . 5 9 
0 . 3 1 
3 . 2 0 
0 . 7 9 
0 . 1 9 
0 . 0 1 

1 0 0 . 7 9 

7 1 -65 
5 5 . 9 0 
1 4 . 9 0 

2 . 4 0 
6 . 9 0 
5 . 6 0 
9 . 5 0 
2 . 7 n 
n . 7 3 
1 . 5 0 
1 . 2 0 
0 . 2 7 
0 . 2 0 
0 . 0 0 

9 9 . 5 0 

7 1 - 7 9 
4 8 . 1 0 
1 5 . 4 0 

2 . 7 0 
1 2 . 6 0 

4 . 5 0 
7 . 9 0 
2 . 5 0 
1 . 1 0 
1 . 5 0 
5 . 5 0 
0 . 6 8 
0 . 5 0 
0 . 0 5 

9 8 - 5 1 

7 1 - 9 5 
4 9 , 9 0 
1 5 , 6 0 

5 , 5 0 
11 , 5 0 

4 , 5 0 
8 , 1 0 
2 . 4 0 
1 , 1 0 
1 . 5 4 
5 . 4 0 
0 . 5 8 
0 , 1 8 
0 , 0 1 

ion,51 

7 1 - 6 6 
50,sn 
1 4 , 6n 

4 , 2 0 
6 , 7 0 
6 , 0 0 
9 , 6 0 
2 , 7 0 
0 . 7 1 
2 . 4 0 
1 . 4 0 
0 . 5 2 
0 . 1 8 
0 . 0 0 

9 9 . 5 1 

7 1 - 8 0 
4 9 . 1 0 
1 4 . 6 0 

5 . 5 0 
9 . 4 0 
6 . 0 0 
9 . 9 0 
2 . 2 0 
0 . 4 1 
1 . 8 7 
2 . 4 0 
0 . 6 4 
0 . 1 5 
0 . 0 1 

1 0 0 . 1 8 

7 1 - 9 5 
4 9 . 0 0 
1 5 . 7 0 

1 . 7 0 
1 2 . 5 0 

5 . 2 0 
8 . 8 0 
2 . 4 0 
1 . 1 0 
1 . 2 0 
5 . 2 0 
0 . 7 8 
0 . 2 7 
0 , 0 0 

9 9 . 6 5 

71 - 6 7 
5 5 , 5 0 
1 5 , 8 0 

2 , 6 0 
7 . 6 0 
5 . 8 0 
8 . 1 0 
2 , 7 0 
1 . 4 0 
1 . 4 0 
3 . 2 0 
0 . 6 8 
0 . 2 4 
0 . 0 0 

9 9 , 0 2 

7 1 - 8 1 
4 9 . 2 0 
1 4 . 4 0 

2 . 5 0 
1 2 . 1 0 

4 . 9 0 
8 . 5 0 
2 . 5 0 
1 . 1 0 
1 . 0 7 
3 , 0 0 
0 . 8 2 
0 . 2 2 
0 , 0 8 

1 0 0 . 4 9 

7 1 - 9 7 
5 0 . 8 0 
1 5 . 0 0 

3 , 2 n 
1 1 . 5 0 

4 . 1 0 
7 . 7 0 
2 . 6 0 
1 . 5 0 
1 . 1 0 
3 . 1 0 
0 . 6 4 
0 . 2 6 
0 . 0 0 

9 9 . 1 0 

7 1 - 6 3 
5 U . 5 0 
1 2 . 9 0 

5 . 5 0 
1 1 . 0 0 

4 . 2 0 
7 . 5 0 
2 . 6 0 
i .2n 
2 . 0 0 
5 . 0 0 
0 . 5 1 
0 . 2 5 
0 . 0 0 

9 9 . 0 7 

7 1 - 8 2 
4 9 . 2 0 
1 5 . 6 0 

1 . 9 0 
1 2 . 2 0 

5 . 0 0 
8 . 6 0 
2 . 4 0 
1 . 1 0 
1 . 5 0 
3 . 2 0 
0 . 7 7 
0 . 2 7 
0 . 0 0 

9 9 . 5 4 

7 1 - 9 8 
5 0 . 8 0 
1 2 . 9 0 

2 . 4 0 
1 2 . 0 0 

4 . 0 0 
7 . 5 0 
2 . 6 0 
1 . 3 0 
1 . 7 5 
5 . 0 0 
0 . 6 8 
0 . 2 9 
0 . 0 0 

9 9 . 3 2 

7 1 - 5 9 
4 9 . 2 0 
1 5 . 6 0 

1 . 5 0 
1 2 . 5 0 

5 . 2 0 
3 . 5 0 
2 . 4 0 
1 . 1 0 
1 . 2 5 
5 . 2 0 
0 . 7 8 
0 . 2 7 
0 . 0 0 

9 9 . 4 0 

7 1 - 8 5 
4 9 . 2 0 
1 2 . 9 0 

1 . 7 0 
1 5 . 5 0 

4 . 5 0 
8 . 0 0 
2 . 4 0 
1 . 5 0 
1 . 7 5 
5 . 4 0 
0 . 8 0 
0 . 2 7 
0 . 0 0 

9 9 . 5 2 

7 1 - 9 9 
5 0 . 2 0 
1 5 . 4 0 

2 . 2 0 
1 2 . 4 0 

4 . 1 0 
7 . 8 0 
2 . 5 0 
1 . 2 0 
1 . 4 0 
5 . 0 0 
0 . 6 1 
0 . 2 8 
0 . 0 0 

9 9 . 0 9 

7 1 - 7 0 
5i .no 
1 5 . 5 0 

1 . 2 0 
1 2 . 9 0 

4 . 5 0 
7 . 9 0 
2 . 4 0 
1 . 3 0 
1 . 0 0 
2 . 9 0 
0 . 5 7 
0 . 2 7 
0 . 0 0 

9 9 , 2 4 

7 1 - 3 4 
5 3 , 4 0 
1 4 , 2 0 

1 , 2 0 
1 0 , 1 0 

4 , 4 0 
8 , 0 0 
2 . 6 0 
1 . 7 0 
1 . 1 7 
1 . 8 0 

' 0 . 5 3 
0 . 2 1 
0 . 0 0 

9 9 . 3 1 

7 1 - 1 0 0 
5 1 . 2 0 
1 2 . 4 0 

5 , 5 0 
9 , 5 0 
5 , 7 0 
7 . 9 0 
2 . 8 0 
1 . 5 0 
1 .16 
5 . 0 3 
0 . 5 5 
0 . 2 4 
n . 0 9 

9 9 . 3 7 

7 1 - 7 2 
5 2 . 6 0 
1 3 . 5 0 

2 . 2 0 
1 1 . 1 8 

2 , 5 0 
5 , 0 0 
5,no 
2 . 9 0 
1 , 1 0 
2 , 6 5 
n , 8 8 
0 , 2 8 
1 . 9 5 

1 0 0 . 5 0 

7 1 - 8 5 
5 0 . 0 0 
1 3 . 7 0 

5 . 0 0 
1 0 . 9 0 

4 . 4 0 
7 . 9 0 
2 . 5 0 
1 . 1 0 
1 . 9 5 
3 . 0 0 
0 . 6 4 
0 , 2 4 
0 . 0 0 

9 9 . 3 3 

7 1 - 1 0 1 
5 0 . 8 0 
1 2 , 4 0 

2 . 7 0 
1 2 . 4 5 

4 . 0 0 
8 . 1 0 
2 . 5 0 
1 . 3 0 
1 . 3 2 
3 . 5 2 
0 . 5 2 
0 . 2 2 
0 , 0 9 

9 9 . 9 2 

7 1 - 7 5 
5 3 . 2 0 
1 5 . 6 0 

2 . 9 0 
2 . 6 8 
1 . 4 0 
5 . 5 0 
5 , 7 0 
5 . 5 0 
1 , 9 2 
2 . 8 5 
0 . 8 3 
0 . 0 9 
0 . 1 8 

9 9 . 9 6 

7 1 - 8 7 
5 0 , 5 0 
1 5 , 2 0 

4 , 2 0 
9 , 0 0 
3 , 7 0 
8 . 5 0 
2 , 5 0 
1 . 0 0 
2 . 6 0 
5 . 4 0 
0 . 5 7 
0 . 2 4 
0 . 1 8 

9 9 , 1 9 

7 1 - 1 0 2 
5 1 , 2 0 
1 4 , 0 0 

2 , 7 0 
1 1 , 9 9 

4 . 2 0 
8 . 1 0 
2 , 7 0 
1 . 5 0 
0 . 5 6 
2 . 9 7 
0 . 5 0 
0 . 2 7 
0 . 1 5 

1 0 0 . 6 4 

7 1 - 7 4 
4 9 . 2 0 
1 5 , 8 0 

2 . 4 0 
1 1 . 5 8 

5 . 1 0 
9 . 2 0 
2 , 5 0 
1 . 5 0 
0 . 6 4 
5 . 1 8 
0 . 7 3 
0 . 2 4 
0 , 1 4 

1 0 0 . 0 1 

7 1 - 8 8 
4 7 , 8 0 
1 3 , 4 0 

1 , 8 0 
1 2 . 5 0 

5 . 7 0 
9 . 6 0 
2 , 2 0 
0 . 7 1 
1 . 1 0 
3 , 2 0 
0 , 7 6 
0 , 2 7 
0 . 0 0 

9 9 , 0 4 

7 1 - 1 0 5 
5 3 , 5 0 
1 4 , 7 0 

5 , 2 0 
8 . 0 5 
4 . 2 0 
3 . 4 0 
2 . 8 0 
1 . 2 0 
1 . 6 4 
1 . 7 4 
0 . 5 2 
0 . 2 0 
0 . 1 9 

1 0 0 . 1 5 
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Table lb. Major oxide a n a l y s e s o.' OSTiJ- flows c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

s A H P i . r 
S 1 0 2 

A L 2 0 5 

f E 2 0 ^ 
K O 
HC-O 
CAO 
N A 2 0 

K20 
H20 
1 1 0 2 
P 2 0 5 

MNO 
C02 
T O T A L 

S A M P L E 

5 1 0 2 

A L 2 0 5 
F 6 2 0 5 
FFO 

nr.o 
CAO 
MA 20 
K20 
H 2 0 

T I 0 2 
P205 
HNO 
C02 
TOTAL 

SAMPLE 
SI 02 
AL203 
FE205 
FEO 
MGO 
CAO 
NA?0 
K70 
H20 
T I 0 2 
P205 
MNO 
C02 
TOTAL 

7 1 - 1 0 4 
4 7 . 1 0 
1 2 . 1 0 

2 . 60 
1 4 . 3 0 

4 . 5 0 
8 . 7 n 
2 . 5 0 
1 . 2 0 
1 . 0 0 
5 . 7 n 
1 . 5 0 
0 . 2 7 
n . 0 2 

9 9 . 7 9 

7 1 - 1 1 4 A 
4 7 . 6 5 
1 5 . 6 6 

1 . 9 9 
1 2 , 4 5 

5 , 9 5 
1 0 . 0 5 

2 . 3 8 
0 . 3 8 
0 , 5 5 
5 , 2 5 
n , 7 2 
n , 2 4 

n,n9 
9 9 , 8 5 

7 1 - 1 5 5 
4 9 . 5 0 
1 4 . 9 0 

5 , 0 0 
3 , 7 0 
5 , 4 0 

1 0 , 5 0 
2 . 5 0 
0 . 60 
1 . 5 5 
1 . 5 0 
0 . 2 4 
0 . 2 4 
0 . 0 0 

9 9 . 7 1 

7 1 - 1 0 4 A 
4 6 . 8 5 
1 2 . 5 5 

2 . 3 6 
1 5 . 1 7 

4 . 5 7 
3 . 7 8 
2 , 4 0 
1 , 5 5 
n , 5 7 
5 , 7 5 
1 . 4 8 
0 . 2 9 
0 . 0 5 

9 9 . 8 2 

7 1 - 1 1 5 
5 1 , i n 
1 5 . 2 0 

1 . 7 0 
9 . 3 5 
7 . 2 0 

1 0 . 6 0 
2 . 4 0 
0 . 7 0 
0 . 2 1 
1 , 5 5 
0 . 2 3 
0 . 1 3 
0 . 1 2 

1 0 0 . 5 0 

7 1 - 1 3 7 
4 7 . 9 0 
1 5 . 5 0 

5 . 0 0 
3 , 5 0 
7 . 0 0 
9 . 6 0 
2 . 6 0 
0 , 5 3 
2 , 2 7 
1 . 5 0 
0 . 2 4 
0 . 2 0 
o.on 

9 3 . 6 4 

7 1 - 1 0 5 
5 0 . 2 0 
1 3 . 5 0 

2 . 9 0 
1 1 . 4 0 

4 . 3 0 
7 . 9 0 
2 . 3 0 
1 . 2 0 
1 . 7 1 
3 . 2 0 
0 . 7 2 
0 . 1 9 
0 . 0 2 

i n n . 5 4 

7 1 - 1 1 6 
4 9 . 0 0 
1 4 . 6 0 

2 . 5 0 
1 2 . 7 5 

4 . 4 0 
8 . 6 0 
2 . 3 0 
1 . 5 0 
0 . 5 7 
5 . 5 8 
0 . 4 3 
n . 2 3 
0 . 0 0 

1 0 0 . 1 2 

7 1 - 1 3 3 
5 0 . 0 0 
1 5 . 2 0 

3. on 
7 , 8 0 
6 . 5 0 

i n . an 
2 , 3 0 
0 . 5 1 
1 . 2 0 
1 . 4 0 
0 . 2 0 
0 . 2 1 
0 . 0 0 

9 9 . 6 2 

7 1 - 1 0 5 A 
4 9 , 3 9 
1 3 . 4 5 

3 . 5 5 
1 0 . 3 9 

4 . 5 9 
8 . 16 
2 , 7 5 
1 , 2 4 
1 . 2 2 
5 . 2 0 
0 . 5 6 
0 , 2 2 
0 , 0 2 

9 9 , 8 2 

7 1 - 1 19 
5 1 , 0 0 
1 2 , 9 0 

1 , 3 0 
1 2 . 4 0 

4 . 1 0 
7 , 8 0 
2 , 6 0 
1 , 5 0 
1 . 1 0 
3 . 1 0 
0 , 6 2 
0 , 2 7 
0 , 0 0 

9 9 . 1 9 

7 1 - 1 3 9 
4 9 . 5 0 
1 7 . 2 0 

3 . 6 0 
6 . 7 0 
6 . 0 0 

1 1 . 0 0 
2 . 5 0 
0 . 4 9 
0 . 8 7 
1 . 1 0 
n . 1 5 
0 . 1 9 
0 . 0 0 

99 .411 

7 1 - 1 0 6 
51.411 
1 4 . 9 0 

1 . 6 0 
3 . 8 0 
7 , 4 0 

1 0 . 4 0 
2 . 2 0 
0 . 5 7 
0 , 9 1 
1 . 6 0 
0 , 2 2 
0 , 1 6 
n . 0 1 

1 0 0 , 2 7 

7 1 - 1 2 0 
51 , 0 0 
1 5 , 1 0 

5 , 9 0 
1 0 , 4 0 

3 , 9 0 
7 , 7 0 
2 . 5 0 
1 . 4 0 
1 . 4 0 
5 . 0 0 
0 , 6 4 
0 , 2 6 
0 , 0 0 

9 9 , 2 0 

7 1 - 1 4 0 
5 1 . 8 0 
1 4 , 0 0 

4 . 3 0 
9 . 0 0 
4 . 5 0 
8 . 2 0 
2 . 8 0 
0 . 9 7 
n . 7 5 
1 , 9 0 
0 , 5 5 
0 , 2 6 
n,nn 

9 9 . 1 5 

7 l - i n 6 A 
5 1 . 0 0 
1 5 . 0 1 

1 .4 1 
9 . 1 7 
7 . 2 1 

1 0 . 6 4 
2 . 5 8 
0 . 5 7 
0 . 5 5 
1 . 5 5 
n . l 9 
0 . 1 8 
0 . 0 1 

9 9 . 9 7 

7 1 - 1 2 1 
4 8 . 1 0 
1 2 . 2 0 

2 . 7 0 
1 2 . 9 5 

5 . 8 0 
9 . 5 0 
2 . 4 0 
1 . 0 0 
0 . 5 5 
5 . 5 9 
n . 8 4 
0 . 2 5 
0 . 1 1 

9 9 . 9 7 

7 1 - 1 4 1 
4 9 . 1 0 
1 5 . 6 0 

2 . 7 0 
8 . 5 0 
6 . 0 0 

1 0 . 4 0 
2 . 7 0 
o.7n 
1 . 5 0 
1 . 7 0 
0 . 3 1 
n . 2 i 
0 . 0 0 

. 9 9 . 2 2 

7 1 - 1 0 7 
5n.5n 
1 5 . 4 0 

1 . 6 0 
1 2 . 9 0 

4 . 0 0 
8 . 5 0 
2 . 6 0 
1 . 5 0 
1 . 1 7 
5 . 6 0 
0 . 6 1 
0 . 2 0 
n . 0 2 

1 0 0 . 2 0 

7 1 - 1 2 2 
5 0 . 5 0 
1 2 . 5 0 

5 . 3 0 
1 1 . 5 0 

4 . 2 0 
8 . 6 0 
2 . 4 0 
1 . 5 0 
1 . 1 1 
3 . 5 1 
0 . 4 9 
n . 2 2 
0 . 1 2 

9 9 . 6 5 

7 1 - 1 4 2 
5 5 . 5 0 
1 4 . 1 0 

5 . 1 0 
5 . 9 9 
3 . 2 0 
6 . 9 0 
3 . 7 0 
2 . 4 0 
1 .4 9 
2 . 1 2 
0 . 3 6 
n . 1 4 
0 . 0 8 

9 9 . PR 

7 1 - i n 7 A 
5 0 . 4 5 
1 5 . 2 3 

1 .5 0 
1 3 . 0 7 

4 . (18 
8 . 4 7 
2 . 4 3 
1 . 4 n 
0 . 7 5 
5 . 6 5 
0 . 5 4 
0 . 2 5 
0 . 0 5 

9 9 . 3 6 

7 1 - 1 2 3 
5 1 . 3 0 
1 3 . 5 0 

2 . 3 0 
1 1 . 7 0 

4 . 1 0 
7 . 6 0 
2 . 7 0 
1 . 5 0 
1 . 3 0 
2 . 9 0 
0 . 6 8 
0 . 2 7 
0 . 0 5 

9 9 . 6 8 

7 1 - 1 4 5 
5 5 . 1 0 
1 5 . 5 0 

5 . 2 0 
9 . 0 9 
4 . 5 0 
7 . 3 0 
5 . 2 0 
1 . 5 0 
0 . 5 0 
1 . 9 2 
0 . 5 1 
0 . 1 9 
0 . 1 1 

1 0 0 . 0 2 

7 1 - 1 0 8 
4 7 . 5 0 
1 5 . 5 0 

5 . 4 0 
1 1 . 7 7 

5 . 7 0 
0 , 5 0 
2 , 4 0 
n,oo 
1 , 0 0 
5 , 5 7 
0 . 7 4 
0 , 2 2 
0 , 1 6 

i n n , 16 

7 1 - 1 2 4 
5 0 . 6 0 
1 2 . 9 0 

4 . 5 0 
i n , 20 

5 , 6 0 
8 , 0 0 
2 , 2 0 
1 , 1 0 
1 , 9 9 
3 , 4 0 
0 , 5 9 
0 , 2 4 
n.oo 

9 9 , 1 2 

7 1 - 1 4 4 
5 5 . 8 0 
1 5 , 5 n 

5 , 5 0 
9 . 1 8 
5 . 4 0 
6 . 6 0 
3 . 5 0 
2 . 00 
n . 6 5 
2 . 0 7 
0 . 3 3 
0 . 19 
0 . 0 6 

1 0 0 . 5 B 

7 1 - 1 0 9 
4 7 . 9 0 
1 2 . 8 0 

3 . 2 0 
i n . 3 9 

4 . 1 0 
1 0 . 6 0 

2 . 5 0 
1 . 2 0 
1 , 4 0 
5 . 5 5 
0 . 4 7 
0 . 5 4 
1 .84 

1 0 0 . 5 9 

7 1 - 1 2 5 
5 5 . 0 0 
1 3 . 6 0 

7 . 7 0 
5 . 4 0 
2 , 8 0 
6.no 
5 , 6 0 
2 , 5 0 
2 , 0 1 
2 . 8 0 
0 . 8 6 
0 . 1 9 
0 . 0 4 

1 0 0 . 5 0 

7 1 - 1 4 6 
5 1 . 3 0 
1 3 . 4 0 

5 . 5 0 
9 . 3 1 
4 , 2 0 
7 . 7 0 
3 , 5 0 
2 , 2 0 
0 , 7 9 
2 , 6 3 
1 , 2 8 
0 . 2 4 
0 . 0 6 

9 9 . 9 1 

7 1 - 1 11 
4 9 . 6 0 
1 5 . 5 0 

2 . 7 0 
1 2 . 5 8 

4 . 4 0 
3 . 3 0 
2 . 4 0 
1 . 5 0 
0 . 6 5 
5 . 4 5 
0 . 5 0 
0 . 2 5 
0 . 1 5 

1 0 0 . 2 5 

7 1 - 1 2 5 A 
5 2 . 7 6 
1 5 . 6 6 

7 . 5 1 
5 . 7 7 
2 . 5 7 
6 . 0 5 
3 . 2 6 
2 . 5 5 
1 . 4 0 
2 . 8 2 
0 . 8 2 
0 . 2 2 
0 . 0 5 

9 9 . 5 2 

7 1 - 1 4 7 
5 5 . 7 0 
1 3 . 5 0 

3 . 4 0 
8 . 4 1 
3 . 5 0 
6 . 9 0 
5 . 2 0 
1 . 8 0 
1 . 1 0 
1 . 9 3 
0 . 3 5 
0 . 1 8 
0 . 0 5 

1 0 0 . 0 0 

7 1 - 1 1 2 
4 6 . on 
1 2 . 5 0 

5 . 9 0 
1 4 . 4 9 

4 . 4 0 
3 . 7 0 
2 . 4 0 
1 . 4 0 
0 . 5 7 
5 . 6 5 
1 . 5 1 
0 . 5 5 
0 . 5 4 

9 9 . 9 7 

7 1 - 1 2 7 
5 i .no 
1 4 . 4 0 

2 . 0 0 
« . 5 0 
6 . 4 0 

1 0 . 4 0 
2 . 5 0 
0 . 6 4 
1 . 4 0 
1 . 6 0 
0 . 2 3 
0 . 1 7 
0 . 0 0 

9 9 . 0 4 

7 1 - 1 4 8 
5 3 . 6 0 
1 5 . 4 0 

2 . 9 0 
9 . 7 2 
4 . 2 0 
7 . 8 0 
3 . 2 0 
1 . 5 0 
0 . 5 5 
1 . 9 0 
0 . 5 1 
0 . 2 4 
0 . 5 9 

9 9 . 5 1 

7 1 - 1 1 4 
4 7 . 5 0 
1 5 . 6 0 

2 . 2 0 
1 2 . 3 0 

6 . 1 0 
9 . 8 0 
2 . 3 0 
0 . 8 9 
0 . 8 7 
3 . 5 0 
0 . 7 8 
0 . 2 0 
0 . 1 0 

9 9 . 9 4 

7 1 - 1 2 8 
5 1 . 5 0 
1 4 . 5 0 

3 . 2 0 
7 . 5 0 
5 . 9 0 

1 0 . 5 0 
2 . 2 0 
0 . 7 7 
1 . 7 4 
1 . 6 0 
n . 2 4 
0 . 2 0 
0 . 0 0 

9 9 . 4 5 

7 1 - 1 4 9 
5 0 . 2 0 
1 5 , 5 0 

3 , 1 0 
1 1 , 4 0 

4 . 9 0 
9 , 2 0 
2 , 9 0 
1 , 1 0 
0 . 5 9 
2 , 1 5 
0 , 3 2 
0 , 2 6 
0 . 0 5 

9 9 . 4 8 

-7M 
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Table lb. Major oxide analyses of OSTU- flows collected 1971-1977. 

SAMPLF 
5102 
AL205 
f E ? 0 5 
FFO 
MGO 
CAO 
NA20 
K20 
H20 
T I 0 2 
P2 05 
HNO 
C02 
TOTAL 

SAMPLE 
S I 0 2 
AL203 
FE205 
FEO 
HGO 
CAO 
NA20 
K20 
H20 
1102 
P205 
HNO 
C02 
TOTAL 

SA'IPLE 
5102 
AL205 
FE203 
FEO 
HGO 
CAO 
NA20 
K20 
H20 
1102 
P205 
HNO 
C02 
TOIAL 

7 1 - 1 5 0 
5 0 . 5n 
1 5 . 2 0 

4 . 0 0 
3 . 1 5 
5 . 7 0 

1 0 . 4 0 
5 . 1 0 
0 . 5 0 
0 . 7 2 
1 . 5 2 
0 . 22 
0 . 2 2 
0 . 0 6 

1 0 0 . 2 9 

7 2 - 4 3 
5 5 . 3 0 
1 4 . 8 0 

2 . 2 0 
7 . 4 0 
5 . 1 0 
9 . 7 0 
2 . 7 0 
0 . 7 0 
1 . 4 7 
1 . 2 0 
0 . 2 0 
0 . 1 5 
0 . 0 1 

1 0 0 . 4 5 

7 2 - 5 7 
5 1 . 5 0 
1 2 . 6 0 

5 . 2 0 
1 1 . 2 0 

5 . 9 0 
7 . 9 0 
2 . 3 0 
1 . 5 0 
2 . 1 0 
5 . 2 0 
0 . 7 1 
0 . 1 9 
0 . 0 2 

1 0 0 . 4 2 

7 1 - 1 5 1 
4 9 . 8 0 
1 5 . 0 0 

2 . 5 0 
8 . 9 9 
5 . 4 0 

1 0 . 5 0 
5 . 0 0 
0 . 5 0 
0 . 5 4 
1 . 5 1 
0 . 2 4 
n . 2 i 
0 . 0 8 

9 9 . 4 7 

7 2 - 4 4 
5 4 . 4 0 
1 4 . 5 0 

1 . 7 0 
3 . 8 0 
5 . 2 0 
9 . 0 0 
2 . 9 0 
1 . 2 0 
0 - 5 5 
1 , 9 0 
0 , 5 2 
0 , 1 3 
0 . 0 1 

i o n . 4 4 

7 2 - 5 9 
5 3 . 0 0 
1 4 . 8 0 

2 . 1 0 
7 , 7 0 
5 . 9 0 
9 . 8 0 
2 , 7 0 
0 , 7 0 
1 , 4 0 
1 , 1 0 
0 , 2 8 
n , 1 4 
0 . 0 2 

9 9 , 6 4 

7 1 - 1 5 2 
5 5 . 2 0 
1 3 . 6 0 

2 . 9 0 
8. ,30 
3 . 0 0 
6 . 5 0 
2 . 8 0 
1 . 7 0 
2 . 1 0 
1 . 9 0 
0 . 5 7 
0 . 2 2 
0 . 0 0 

9 9 . 0 9 

7 2 - 4 5 
5 3 . 9 0 
1 4 . 2 0 

2 . 2 0 
9 . 3 n 
3 . 0 0 
6 . 7 0 
3 . 0 0 
1 , 9 0 
1 , 4 7 
2 , 5 0 
0 . 8 2 
0 . 2 4 
0 . 0 1 

9 9 . 2 4 

7 2 - 5 0 
5 0 . 4 0 
1 3 . 8 0 

3 , 1 0 
1 1 . 5 0 

4 . 5 0 
8 . 4 0 
2 . 7 0 
1 . 2 0 
0 . 3 2 
3 . 2 0 
0 . 7 3 
0 . 2 8 
0 . 0 2 

1 0 0 . 4 5 

7 2 - 2 1 
4 9 . 4 0 
1 4 . 0 0 

4 . 0 0 
1 1 . 0 0 

4 . 0 0 
7 . 9 0 
2 . 5 0 
1 . 2 0 
2 . 7 0 
3 . 0 0 
0 . 5 5 
0 . 19 
0 . 0 1 

1 0 0 . 4 5 

7 2 - 4 7 
5 0 . 2 0 
1 3 . 8 0 

4 . 4 0 
8 . 9 0 
4 . 2 0 
8 . 5 0 
2 . 6 0 
1 . 5 0 
1 . 5 7 
5 . 2 0 
0 . 7 5 
0 . 2 7 
0 . 0 8 

9 9 . 8 5 

7 2 - 5 1 
5 1 . 1 0 
1 2 . 3 0 

4 . 4 0 
9 . 6 0 
4 . 0 0 
7 . 9 0 
2 . 3 0 
1 . 4 0 
2 . 0 0 
5 . 2 0 
0 . 6 8 
0 . 2 0 
0 . 0 6 

1 0 0 . 1 4 

7 2 - 2 2 
5 5 . 4 0 
1 4 . 4 0 

1 . 7 0 
9 . 7 0 
4 . 7 0 
3 . 4 0 
2 . 7 0 
1 . 2 0 
1 . 5 0 
1 . 8 0 
0 . 5 5 
0 . 1 5 
0 . 0 1 

9 9 . 9 9 

7 2 - 4 8 
4 9 . 9 0 
1 2 . 7 0 

3 . 6 0 
1 1 . 4 0 

4 . 3 0 
3 . 0 0 
2 . 4 0 
1 . 2 0 
5 . 3 0 
3 . 2 0 
0 . 6 5 
(1.2 3 
0 . 0 1 

1 0 0 . 8 9 

7 2 - 6 2 
4 9 . 7 0 
1 2 . 4 0 

7 . 5 0 
7 . 2 0 
5 . 9 0 
3 . 2 0 
2 . 5 0 
1 . 1 0 
4 . 4 0 
2 . 9 0 
0 . 6 7 
n . 1 5 

n.oi 
1 0 0 . 4 4 

7 2 - 2 6 
5 1 . 2 0 
1 4 . 3 0 

3 . 4 0 
8 . 70 
5 . 3 0 
9 . 0 0 
2 , 7 0 
0 , 9 4 
1 . 3 0 
2 . 5 0 
0 . 5 9 
n . 2 2 
0 . 0 2 

1 0 0 . 2 7 

7 2 - 4 9 
51 . s n 
1 2 , 9 0 

3 , 3 0 
i n , 8 0 

4 . 2 n 
8 , 2 0 
2 . 6 0 
1 . 4 0 
1 . 0 5 
3 . 2 0 
0 . 7 4 
0 . 2 2 
0 . 0 2 

1 0 0 . 1 5 

7 2 - 6 5 
5 0 . 6 0 
1 2 . 5 0 

6 , 9 0 
7 , 6 0 
3 . 9 0 
7 , 9 0 
2 . 5 0 
1 . 4 0 
2 , 6 0 
3 . 2 0 
0 . 7 7 
0 , 1 8 
0 , 0 1 

1 0 0 , 2 5 

7 2 - 3 0 
4 9 . 5 0 
1 4 . 3 0 

1 . 5 0 
1 1 , 9 0 

4 . 6 0 
9 , 2 0 
2 . 6 0 
1 . 2 0 
0 , 3 1 
3 , 2 0 
0 , 7 2 
0 , 1 9 
0 , 0 1 

9 9 . 8 5 

7 2 - 5 0 
5 1 . 5 0 
1 5 . 1 0 

1 . 9 0 
8 . 9 0 
6.no 

1 0 . 4 0 
2 . 3 n 
0 . 7 0 
n . 9 5 
1 . 5 0 
0 . 3 7 
0 . 1 9 
0 . 0 1 

1 0 0 . 4 5 

7 2 - 6 4 
5 1 , 1 0 
1 2 . 7 0 

2 . 9 0 
1 1 . 2 0 

4 . 1 0 
8 . 5 0 
2 . 7 0 
1 . 5 0 
1 . 5 1 
3 . 2 0 
n . 7 6 
0 . 2 1 
0 . 0 5 

1 0 0 . 0 1 

7 2 - 5 1 
4 9 . 7 0 
1 5 . 9 0 

1 . 8 0 
7 . 8 0 
8 . 2 0 

1 0 . 5 0 
2 . 1 0 
0 . 1 0 
1 . 1 0 
1 . 4 0 
0 . 1 7 
0 . 1 1 
0 . 0 1 

9 8 . 6 9 

7 2 - 5 1 
5 5 . 1 0 
1 4 . 2 0 

2 . 7 0 
8 . 2 0 
4 . 8 0 
9 . 1 0 
2 . 5 0 
1 . 0 0 
2 . 5 0 
1 . 8 0 
0 . 5 1 
0 . 1 7 
0 . 0 1 

1 0 0 . 4 9 

7 2 - 6 5 
5 1 . 1 0 
1 4 . 8 0 

4 . 1 0 
7 . 0 0 
6 . 0 0 

1 0 , 3 0 
2 . 8 0 
0 . 5 0 
1 . 8 5 
1 . 6 0 
0 . 3 8 
0 , 1 9 
0 , 0 7 

1 0 0 , 6 9 

7 2 - 5 5 
4 8 . 9 0 
1 4 - 5 0 

2 - i n 
1 2 , 0 0 

4 , 4 0 
9 , 0 0 
2 . 5 0 
1 . 0 0 
0 . 9 7 
5 . 2 0 
0 . 6 4 
0 . 1 9 
0 . 0 1 

9 9 . 2 1 

7 2 - 5 2 
5 0 . 6 n 
1 4 . 9 0 

1 . 6 0 
8 . 5 0 
6 . 0 0 

1 0 . 5 9 
2 . 7 0 
0 . 7 0 
1 , 5 8 
1 , 4 0 
0 . 3 6 
0 . 5 1 

n.ni 
9 9 , 2 5 

7 2 - 6 5 
5 4 , 7n 
1 4 . 30 

2 , 1 0 
8 , 4 0 
4 . 2 0 
8 , 8 0 
2 . 9 0 
1 . 3 0 
1 . 5 1 
1 . 8 0 
0 . 3 6 
0 . 2 0 
0 , 0 5 

1 0 0 . 5 2 

7 2 - 5 9 
4 7 , 1 0 
1 4 . 0 0 

5 . 9 0 
3 , 4 0 
4 . 6 0 
7 . 9 8 
2 , 4 0 
0 . 7 3 
2 . 4 0 
2 . 9 0 
0 . 7 5 
0 . 3 1 
0 . 0 1 

9 5 . 4 6 

7 2 - 5 5 
5 0 . 6 0 
1 2 . 9 0 

5 . 1 0 
1 1 . 3 0 

4 . 3 0 
9 . 0 0 
2 . 6 0 
1 . 3 0 
n . 9 5 
3 . 3 0 
0 . 8 5 
0 . 2 1 

n.ni 
1 0 0 . 4 2 

7 2 - 5 7 
5 4 . 9 0 
1 4 . 6 0 

2 . 8 0 
7 . 5 0 
4 . 2 0 
8 . 4 0 
2 . 8 0 
1 . 3 0 
1 . 4 6 
1 . 8 0 
0 . 5 6 
0 . 1 9 
0 . 0 1 

1 0 0 . 4 2 

7 2 - 4 0 A 
5 1 . 5 0 
1 4 . 8 0 

1 . 0 0 
9 . 7 0 
6 . 8 0 

1 0 . 1 0 
2 , 5 n 
0 . 5 6 
1 . 2 0 
1 . 7 0 
0 , 3 1 . 
0 . 2 0 
0 . 0 5 

1 0 0 . 0 2 

7 2 - 5 4 
5 0 . 8 0 
1 2 . 6 0 

5 . 5 0 
8 . 4 0 
4 , 1 0 
8 , 1 0 
2 . 7 0 
1 . 2 0 
3 , 9 0 
2 , 9 0 
0 . 6 3 . 
0 , 1 9 
0 , 0 1 

1 0 1 . 0 3 

7 2 - 6 8 
5 2 . 8 0 
1 4 . 3 0 

2.no 
9 . 2 0 
5 . 4 0 
9 . 1 0 
3 . 0 0 
1 . 0 0 
1 . 2 0 
1 . 8 0 
0 . 5 0 
0 . 1 9 
0 . 0 6 

1 0 0 . 3 5 

7 2 - 4 1 
5 4 . 5 0 
1 4 . 9 n 

3 . 0 0 
8 . 6 n 
4 . 8 0 
3 ^ 4 0 
2 . 8 0 
1 . 0 0 
1 . 0 8 
1 . 8 0 
0 . 4 4 
0 . 1 5 
0 . 0 1 

1 0 1 . 4 8 

7 2 - 5 5 
5 1 . 4 0 
1 2 . 6 0 

2 . 5 0 
1 1 . 7 0 

4 . 1 0 
8 . 5 0 
2 . 7 0 
1 . 2 0 
1 . 5 7 
3 . 2 0 
0 . 7 6 
0 . 2 5 
n . 0 2 

1 0 0 . 2 8 

7 2 - 6 9 
5 2 . 7 0 
1 3 . 9 0 

1 . 9 0 
9 . 1 0 
4 . 7 0 
8 . 4 0 
2 . 9 0 
1 . 0 0 
2 . 0 0 
2 . 0 0 
0 . 3 2 
0 . 1 9 
0 . 0 2 

9 9 . 13 

7 2 - 4 2 
5 5 . 5 0 
1 3 . 1 0 

3 . 2 0 
9 . 9 0 
5 . 00 
6 , 8 0 
3 . 0 0 
1 , 7 0 
1 , 1 0 
2 , 6 0 
0 , 5 6 
0 , 1 9 
0 . 0 1 

1 0 0 . 6 6 

7 2 - 5 6 
5 1 . 4 0 
1 2 . 7 ( 1 

4 . 5 0 
9 . 7 0 
4 . 0 0 
7 . 8 0 
2 , 9 0 
1 , 5 0 
2 , 1 0 
3 , 0 0 
0 . 7 1 
0 . 1 5 
0 . 0 1 

1 0 0 . 4 3 

7 2 - 7 0 
4 9 . 8 0 
1 4 . 1 0 

5 . 0 0 
5 . 4 0 
5 . 7 0 
9 . 6 0 
2 . 5 0 
0 . 6 0 
3 . 6 0 
1 . 6 0 
0 . 3 1 
0 . 1 6 
0 . 0 3 

9 9 . 5 0 
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T a b l e l b . M a j o r o x i < l e a n a l y s e s o f DSTW- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

SAI-IPLI; 
S 1 02 
A L 2 0 5 
f 6 20 5 
FEO 
HGO 
CAO 
H A 2 0 
K20 
112 0 

T 102 
P 2 0 5 
MNO 
C02 
T O I A L 

SA-IPLF 
S 1 0 2 
A L 2 0 5 
F E 2 0 5 
FEO 
HGO 
CAO 
N A 2 0 
K20 
112 0 
I 102 
P 2 0 5 
MNO 
CO? 
TOTAL 

S A M P L E 
SI 02 
AL20 5 
f F 2 0 5 
fEO 
MGO 
CAO 
N A 2 0 
K20 
H20 
T I 0 2 
P205 
HNO 
C02 
TOTAL 

7 2-71 
52.30 

14.20 
^.70 
7.50 
5.20 
3.70 
2.80 
n.35 
1.69 
1.30 
(i.5n 
0.19 
n.03 

99.76 

7 2-34 
50.20 
13.60 
5.50 

11 .nn 
4.5n 
8.5n 
2. 71) 
i.5n 
0.92 
5.50 
n.7i 
0.23 
0.02 

mo.15 

72-97 

54.nn 
14.50 

5.50 
7.20 

5.00 
8.50 
2.90 
1. in 
1.47 
1.9n 
n.5 5 
0.17 
0. 00 

100.4 7 

72-72A 
5 4.10 
14.40 
4.00 
5.50 
5.20 
8.40 
2.90 
1.50 
2.33 
5.10 
0.72 
0.17 
0.02 

inn.29 

72-35 
51.00 
1 5.00 
4.70 

10.00 
3.80 
8.00 
2.90 
1.00 
2.no 
5.10 

0.72 
0.13 
o.ni 

inn.41 

72-98 
50.50 
14.60 
5.00 
5.9n 

6.2n 
in.on 
2.80 
0.50 
3.30 
i.4n 
n.56 
0.15 
n.no 

, ion,79 

72-72B 
5 2,80 
13,50 
5.20 
6.90 
5.40 
9.4 0 
3.10 
1.40 
2.40 
3.40 
0.32 
0.15 
0.01 

100.58 

72-86 
50.50 
12.70 
5.50 
8.20 
4.00 
3.50 
2.50 
1.10 
2.90 
5.10 
0.67 
n.19 

• o.ni 
ion.67 

72-99 
49.80 
14.20 
4.80 
6.00 
5.50 

10.50 
2.90 
n.40 

4.40 
1.40 
n.39 

0.22 
0.00 

ion,51 

72-75 
51 .30 
14.2n 
7.30 
3.40 
4.2 0 
8.70 
2.80 
1.50 
1.50 
5.50 
0.7 5 
0.25 
0.04 

100,22 

72-87 
51,50 
12,70 
4,90 
9,20 
5,90 
7.70 
2.70 
1. 10 
5.40 
2.90 
n.64 
0.23 
0.08 

100.95 

72-100 
4 9.5(1 
12.60 
6.00 
8.10 

5.90 
7.40 
2.50 
1.00 
5.20 
2.90 
0.68 
0.22 
0.00 

100.10 

72-74 
50.80 
14.50 
5.90 

10.50 
5.90 
3.40 
2.an 
i.no 
1.6 5 
5.00 
0.5 5 
0.22 
n.na 

100.89 

72-88 
54.40 
14.50 
2.10 
9.00 
4.40 
3.20 
2.90 
1.50 
1.52 
1.80 
0.42 
0.13 
0.05 

100.57 

72-101 
51.00 
12.50 
6.00 
8.00 
4.00 
7.50 
2.70 
1.10 
5.5 0 
2,90 
0.66 
0.18 
o.no 

ion.04 

72-75 
50.20 

15.60 

5.40 
11.nn 
4.50 
8.4n 

2.Rn 
i.2n 
0,99 

5,20 
0.67 
0,52 
0,05 

ino,5i 

72-89 
55.10 
14,20 
5,50 
6,60 
4,90 
8,50 
2,7n 
0,90 
1.71 
1.30 
0.55 
0,17 
0,02 

100,45 

72-102 
51.00 
15.70 
5.50 

10.30 
4.50 
3.10 
2.80 
i.2n 
0.85 
5.20 
0.69 
n.27 
0.05 

100,5 4 

72-76 
50,60 
12,70 

5,90 
10.50 
4.50 
3.10 

2,30 
1.10 
2,60 
5,in 
n.5 7 
n.25 
0.08 

100.58 

72-9n 
51.50 
15.00 
1,40 
3,90 
6.70 
in.50 
2.30 
0,49 
1,20 
1,70 
0,27 
n,19 
0.05 

100,00 

72-104 
49,40 
16,90 
2,10 
8,20 
8.00 

10.50 
2.20 
0,50 
0,91 
0,94 
0.15 
0.14 
n.ni 

99.85 

72-7? 
5n.5 0 
12.50 
5.80 
8.90 
4.0 0 
8.10 
2.50 
1 .20 
5.50 
5.10 
0.56 
0,15 
n.ni 

100,82 

72-91 
50,90 
12,80 
5.90 

in.9n 
4,10 
7,70 
2.30 
1,40 
1,6 2 
3,20 
0,79 
0.24 
n.na 

100.43 

72-105 
51.4n 
16.10 
3.10 
7.20 
5.70 

10.10 
3.no 
0.51 
1.30 
1.30 
0.26 
0.20 
0.05 

100.22 

72-78 
51 .40 
12.70 
5.50 ' 

in. 60 
4.5n 
8.20 
2.50 
1.50 
1.54 
5.20 
0.75 
0,21 
0,01 

100.41 

72-92 
51.40 
13.10 
2.50 

1 1.60 
5,90 
7,00 
2,70 
1.40 
1.54 
5,10 
0.58 
n.2i 
n,05 

98,98 

72-106 
5 5,60 
14,20 
5, in 
6.10 
5,60 
7,50 
5,20 
1.50 
2.80 
2.40 
0.59 
n. 14 
0.01 

ion.54 

72-79 

5 1.50 
1 5.20 

2.90 
in.90 
4.50 
3. in 
2.90 
i.2n 
1.60 
5.no 
0.67 
n.i9 
n.ns 

inn.29 

72-93 
54.50 
14.40 
2.30 
3.40 
4.40 
8.30 
2.90 
1.20 
1.86 
1.80 
0.37 
0.18 
n.na 

101.19 

72-107 
54.50 
15.50 
4.90 
5.40 

5.40 
7,00 
3.20 
1.30 

2,30 
2.40 
0.56 
0.20 
0.01 

100.17 

72-8n 
4 9,20 
13.40 

5.80 
9.60 
4.on 
9.in 
2.an 
1,10 
5.20 
2.90 
0.55 
0.50 
0.22 

100.25 

72-94 
50.50 
13.60 
5.70 
8.60 
3.40 
7.70 
2.60 
1.00 
3.70 
2.90 
n.65 
0.16 
0.03 

100.34 

72-108 
53.20 
14.10 
3.10 
9.10 
4.60 
7.80 
2.30 
0.90 
1.45 
2.00 
0.52 
0.20 
0.01 

99.56 

72-32 
56.nn 
15.30 
3.00 
6.50 
5.4n 
5.90 
3.00 
1.80 
1.66 
2, in 
0.59 
0.18 
0.01 

98.74 

72-95 
51.00 
1 4 . 20 
5.80 

in.6n 
3.9n 
7.80 
2.80 
1.10 
1.25 
3.10 
0.45 
0.21 
O.ni 

100.22 

72-109 
51.80 
15.sn 
4.2n 

6.80 
5.20 
9.50 
3. no 
n.6i 
2.3n 
1.30 
0.48 

' 0.13 
o.n2 

100.34 

72-33 
5 0.60 
14.50 

4.6n 
5. no 
5.70 
9.80 
2.60 
0.60 
3.20 
1.20 
0.50 
0.12 
0.08 

99.40 

72-96 
52.30 
13.70 
5.60 
8.40 
4.20 
7.40 
2.70 
i.nn 
2.40 
2.00 
0.35 
o.ia 
0.00 

98.71 

72-110 
50.40 
15.50 
6.20 
8.40 
4.20 
8.50 
2.60 
1,30 
1,50 
3,10 
0.56 
0,17 

0.02 
100.55 

7 t 



Table lb. Major oxide analyses of OSTW- flows collected 1971-1977. 

SAHPLE 
5 1 0 ? 
AL20 5 
FE205 
FEO 
HGO 
CAO 
NA20 
K20 
H2 0 
1 IP,? 
P205 
HMO 
CO? 
TOTAL 

SAMPLE 
5 1 0 2 
A L 2 0 5 
FE205 
FEO 
HGO 
CAO 
NA20 
K20 
H20 
T I 0 2 
P205 
MNO 
CO? 
TOTAL 

SAMPLE 
S I 0 2 
A L 2 0 5 
f E 2 0 5 
FEO 
HGO 
CAO 
NA20 
K20 
H2 0 
T I 0 2 
P205 
MNO 
CO? 
TOTAL 

7 2 - 1 1 2 
5 2 . 9 0 
1 4 . 6 0 

5 . 7 0 
7 . 9 0 
4 . 4 0 
8 . 4 0 
2 . 5 0 
1 . 2 0 
1 . 9 0 
1 . 9 0 
0 . 2 6 
n . 1 5 
0 . 0 3 

r 9 9 . 3 9 

7 2 - 1 5 5 
5 0 . 5 0 
1 4 . 7 0 

4 . 2 0 
9 . 2 0 
4 . 0 0 
8 . 5 0 
2 . 8 0 
1 . 2 0 
2 . 0 0 
2 . 9 0 
0 . 5 4 
n.2 i 
o.n5 

1 0 0 . 5 0 

7 2 - 1 4 5 A 
5 1 . 5 0 
1 4 . 8 0 

1 . 1 0 
9 . 4 0 
6 . 8 0 

1 0 . 2 0 
2 . 2 0 
0 . 5 2 
1 . 6 0 
1 . 6 0 
0 . 2 5 
0 . 1 9 
0 . 0 5 

1 0 0 . 1 2 

7 2 - 1 1 5 
5 1 . 0 0 
1 4 . 5 0 

5 . 0 0 
3 . 1 0 
5 . 6 0 
3 . 5 0 
2 . 6 0 
1 .on 
5 . 1 0 
2 . 7 0 
0 . 7 1 
n. i4 
o.ns 

inn.65 

7 2 - 1 5 5 F 
5 0 . 0 4 
1 4 , 3 4 

5 , 8 0 
9 , 4 0 
4 . 2 2 
a , 3 4 
2 - 5 7 
1 . 1 3 
2 . 1 3 
2 . 7 3 
0 . 6 0 
n . i 8 
n.no 

9 9 . 4 8 

7 2 - 1 4 4 
5 0 . 4 0 
1 3 . 9 0 

1 . 4 0 
1 3 . 5 0 

4 . 2 0 
8 . 0 0 
2 . 5 0 
1 . 2 0 
1 . 5 1 
5 . 3 0 
n.6n 
n.23 
n.os 

m o . 5 9 

7 2 - 1 1 4 
5 1 . 9 n 
1 5 . 9 0 

4 . 6 0 
9 . 1 0 
4 . 1 0 
7 . 7 0 
2 . 3 0 
1 . 2 0 
1 . 2 5 
3 . 2 0 
0 . 7 1 
0 . 2 0 
n . 0 2 

ion .66 

7 2 - 1 3 5 A 
5n.oo 
1 3 . 8 0 

3 . 5 0 
1 0 . 4 0 

4 . 7 0 
3 . 4 n 
2 . 7 0 
1 . 2 0 
1 . 5 0 
3.nn 
0 . 6 6 
0 . 2 6 
0 . 0 3 

ion.25 

7 2 - 1 4 5 
4 9 . 5 0 
1 4 . 2 0 

3 . 6 0 
1 1 . 3 0 

4 . 8 0 
R . 5 0 
2 . 7 0 
1 . 4 0 
0 . 9 0 
2 . 9 0 
0 . 5 8 
n . 1 9 
0 . 0 3 

1 0 0 . 5 0 

7 2 - 1 1 5 
50.an 
1 4 . 5 n 

3 . 2 n 
1 1 . i n 

4 . 4 n 
3 . i n 
2 . 7 0 
1 . 1 0 
1 . 4 1 
2 . 9 0 
0 . 7 4 
0 . 1 3 
0 . 0 1 

1 0 1 . 1 4 

7 2 - 1 5 4 
5 0 . 9 0 
1 5 . 2 0 

5 . 6 0 
1 0 . 9 0 

4 . 0 0 
7 . 5 0 
2 . 7 0 
1 . 5 0 
2 . 2 0 
3 . 1 0 
0 . 7 7 
0 . 2 2 
0 . 0 1 

1 0 0 . 2 0 

7 2 - 1 4 5 F 
4 9 . 9 2 
1 3 . 5 5 

2 . 6 0 
1 1 . 0 6 

4 . 9 5 
3 . 4 6 
2 . 9 0 
1 . 4 0 
0 . 4 4 
2 . 8 6 
0 . 6 1 
0 . 2 1 
o.ao 

9 3 . 9 5 

7 2 - 1 1 6 
5 0 . 6 0 
1 4 . 4 0 

3 . 4 0 
1 0 . 6 0 

4 . 5 0 
8 . 5 0 
2 . 7 0 
1 . 1 0 
1 . 1 9 
5 . 0 0 
n . 7 2 
0 . 1 8 
n.n i 

ion.5 0 

7 2 - 1 5 5 
5 1 . 5 0 
1 3 . 1 f) 

2 . 6 0 
1 1 . 7 0 

3 . 7 0 
7 . 1 0 
2 . 7 0 
1 . 7 0 
1 . 8 8 
3 . i n 
0 . 8 3 
0 . 2 3 
0 . 0 1 

9 9 . 9 5 

7 2 - 1 4 6 
5 4 . 0 2 
1 4 . 7 3 
1 1 . 4 7 

0 . 0 0 
4 . 8 1 
8 . 7 6 
2 . 3 3 
1 . 5 0 
0 . 3 0 
2.114 
0 . 2 8 
0 . 1 7 
0 . 0 0 

1 0 1 . 2 1 

7 2 - 1 1 7 
5 1 . 6 0 
1 3 . 8 0 

4 . 5 0 
8 - 7 0 
5 . I l l 
7 . 9 2 
2 . 3 0 
1 . 4 0 
1 , 9 5 
5, on 
0 . 7 4 
0 , 2 1 
n,n5 

9 9 , 5 R 

7 2 - 1 5 6 
5 1 , 9 n 
1 3 , 2 0 

3 , 5 0 
1 0 , 5 n 

5 , 7 0 
7 . 5 n 
2 . 9 0 
1 . 5 0 
2 . 1 0 

3. on 
0 . 8 2 
0 . 2 1 
(1 .03 

1 0 0 . 2 6 

7 2 - 1 4 7 
5 1 . 6 1 
1 4 . 4 4 
1 2 , 8 2 
o,nn 
5 , 5 3 
9 , 5 2 
2 , 7 6 
n , 8 5 
0 . 6 9 
2 . 4 2 
0 . 4 3 
n , 1 9 

o,nn 
1 0 1 , 5 1 

7 2 - 1 1 3 
5 0 , 7 n 
1 5 . 0 0 

3 , 3 0 
9,an 
3 , 9 0 
7 , 5 0 
2 . 3 0 
1 . 2 0 
2 . 7 n 
2 . 3 n 
0 . 7 0 
0 . 1 7 
0 . 0 5 

9 9 . 2 0 

7 2 - 1 3 7 
5 0 . 2 0 
14.nn 
4.no 
9 . 2 0 
4 . 2 0 
7 . 8 0 
? . 4 0 
1 . 5 0 
5 . 7 0 
5 . 0 0 
0 , 5 1 
0 . 1 5 
n,n i 

1 0 0 . 4 7 

7 2 - 1 4 9 
5 1 . 5 0 
1 3 . 9 0 

7 . 5 0 
6 . 0 0 
4 . 0 0 
8 , 2 0 
3 , 2 0 
i , 3n 
1 . 5 9 
3 . 1 0 
0 . 7 5 
0 . 1 3 
0 . 0 1 

1 0 0 . 8 5 

7 2 - 1 1 9 
4 9 . 5 n 
1 5 . i n 
a.sn 
5 . i n 
4.no 
8 . 4 0 
2 . 5 n 
1 .4 0 
2 . 5 0 
2 . 3 0 
0 . 7 6 
0 . 1 8 
n.na 

9 9 . 7 2 

7 2 - 1 5 8 
5 0 . 6 0 
1 4 . 1 0 

2 . 6 0 
1 0 . 7 0 

4 . 5 0 
8 . 1 0 
2 . 5 0 
1 . 5 0 
2 . 5 0 
5 . 0 0 
0 . 4 9 
0 . 1 6 
0 . 0 1 

1 0 0 . 3 6 

7 2 - 1 5 0 
5 0 . 4 0 
1 5 . 6 0 

4 . 0 0 
9 . 4 0 
4 . 0 0 
8 . 4 0 
2 . 5 0 
1 . 4 0 
2 . 0 9 
3 . 3 0 
0 . 7 3 
0 . 2 4 
0 . 0 2 

1 0 0 . 0 3 

7 2 - 1 2 0 
4 9 . 2 0 
1 5 . 4 0 

3 . 2 0 
6 . 70 
3 . 0 0 

1 0 . 9 0 
2 . 5 0 
o.2n 
1 . 7 5 
0 . 3 9 
O . i a 
0 . 1 2 
0 . 0 1 

9 8 . 3 6 

7 2 - 1 5 9 
4 8 . 8 0 
1 4 . 2 0 

6 . 4 n 
8 . 2 0 
4 . 0 0 
3 . 0 0 
2 . 4 0 
i .2n 
5 . 2 0 
5 . 1 0 
0 . 6 2 
0 . 1 5 
0 . 0 5 

1 0 0 . 5 2 

7 2 - 1 5 0 F 
5 0 . 2 4 
1 3 . 1 8 

3 . 6 7 
9 . 7 2 
4 . 1 7 
3 . 3 8 
2 . 4 R 
1 . 4 1 
2 . 1 6 
3 . 1 5 
0 . 7 1 
n . 1 9 
0 . 0 0 

9 9 , 4 6 

7 2 - 1 2 1 
5 4 . 2 0 
1 5 - 8 0 

4 . 7 0 
7 . 3 0 
3 . 7 0 
6 . 5 0 
2 , 8 0 
1 . 5 0 
2 , 9 0 
2 , 10 
0 . 3 3 
n , 1 3 
0 . 0 1 

1 0 0 . 4 7 

7 2 - 1 4 0 
4 9 . 2 0 
1 4 . 2 0 

8 . 8 0 
6 . 4 0 
3 . 7 0 
7 . 8 0 
2 . 5 0 
1 . 1 0 
2 . 8 0 
5 . 1 0 
0 . 5 9 
0 . 1 6 
0 . 0 2 

1 0 0 . 3 7 

7 2 - 1 5 1 
5 5 . 1 0 
1 4 . 8 0 

3 , 1 0 
6 , 4 0 
5 , 9 0 
9 . 7 0 
2 , 5 0 
0 , 7 8 
1 , 6 0 
1 , 2 0 
0 , 2 9 
0 , 2 0 
0 , 0 5 

9 9 , 7 0 

7 2 - 1 2 6 
5 1 . 2 0 
1 4 , 4 0 

2 . 9 0 
1 1 . 2 0 

4 , 1 0 
8 , 2 0 
2 , 5 0 
1 , 4 0 
1 , 5 0 
2 , 9 0 
0 . 7 8 
0 . 2 2 
n . 0 2 

1 0 1 . 1 2 

7 2 - 1 4 n A 
4 9 . 6 0 
1 4 . 0 0 

4 . 4 0 
1 0 . 1 0 

4 . 5 0 
8 . 0 0 
2 . 5 0 
1 . 0 0 
2 . 8 0 
2 . 9 0 
0 . 6 0 
0 . 2 0 
0 . 0 1 

1 0 0 . 4 1 

7 2 - 1 5 2 
5 3 . 0 0 
1 3 . 9 0 

3 . in 
1 0 . 6 0 

2 . 8 0 
6 . 4 0 
5 . 0 0 
2.nn 
1 . 2 2 
2 . 4 0 
0 . 8 6 
0 . 3 7 
0 . 0 1 

9 9 . 6 6 

7 2 - 1 2 7 
5 5 . 1 0 
1 4 . 0 0 

6 . 2 0 
5 , 4 0 
5 . 10 
7 , 6 0 
2 , 6 0 
1 , 5 0 
5 , 7 0 
3 , 3 0 
0 . 7 5 
0 . 1 0 
0 . 0 1 

1 0 1 . 1 4 

7 2 - 1 4 1 
4 9 . 1 0 
1 4 . 2 0 

8 . 2 0 
6 . 0 0 
4 . 0 0 
7 . 7 0 
2 . 5 0 
1 . 10 
2 . 4 0 
3 . 0 0 
0 . 6 4 
0 . 1 6 
0 . 0 1 

9 9 . 1 1 

7 2 - 1 5 4 
5 1 . 6 0 
1 5 , 7 n 

3 . 5 0 
6 . 8 0 
5 . 2 0 
9 . 5 0 
5 . 2 0 
0 . 7 0 
1 . 2 0 
1 . 4 0 
0 . 4 0 
0 . 2 2 
0 . 0 3 

9 9 , 4 5 

7 2 - 1 5 2 
4 9 . 0 0 
1 4 . 0 0 

1 . 6 0 
1 2 . 1 0 

5 . 2 0 
9 , 0 0 
2 . 5 0 
1 . 1 0 
1 , 0 9 
3 , 1 0 
0 . 8 2 
0 . 1 9 
0 . 0 7 

9 9 . 7 7 

7 2 - 1 4 2 
5 1 , 4 0 
1 5 , 0 0 

4 . 5 0 
1 0 . 0 0 

4 . 3 0 
7 . 8 0 
2 . 7 0 
1 . 1 0 
2.no 
3 . 0 0 
0 . 5 8 
0 . 1 9 
0 . 0 1 

ino.3R 

7 2 - 1 5 5 
4 9 . 4 0 
1 4 . 4 0 

3 . 4 0 
9 . 5 0 
4 . 8 0 
9 . 1 0 
2 . 4 0 
1 . 0 0 
1 . 8 5 
3 . 0 0 
0 . 7 9 
0 . 2 4 
0 . 0 5 

9 9 . 7 3 

"7-7 



l a h l p l b . M a j o r o x i d e n n , T l y s e s o f OSTW- f l o u r , c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

SAMIM. ' 
S I 0 ? 
A L ? O ? 
FF2,15 
F fO 
MfiO 
CAO 
MA20 
K20 
H20 
T I 0 2 
P?05 
MNO 
CO? 
TOIAL 

7 2 - 1 5 
5 4 . 
1 4 . 

5 . 
7 . 
4 . 
3 . 
7 . 
1 : 
1 . 
1 . 
0 . 
n . 
n . 

i n i . 

50 
9(1 
70 
50 
90 

4n 

n 
6? 

so 
42 
15 
n i 
5(1 

7 ? - 1 5 3 
4 9 . ? n 
1 4 . 4 n 

4 . 5 0 
3 . 1 0 
4 .4(1 
9 . 5 ? 
2 . 5 0 
n . 9 0 
2 . 7 n 
5 . ? n 
0 . 6 2 
0 . 1 5 
n . n i 

9 9 . 3 1 

7 2 - 1 5 9 A 7 2 - 1 5 9 H 
5 n . 7 0 
1 5 . 7 n 

4 . 6 n 
9 , 7 0 
4 . 1 n 
3 , 2 0 
2 . 3 0 
1 . 5 0 
n . 7 9 
3 . ?n 
n . 7 0 
n . 2 8 
0 . 0 5 

i o n . 1 2 i n 

6n 
30 
on 
4 0 
2 0 
•>n 

2 , 3 0 
1 , 2 0 
1 , 4 0 
5 , 5 0 
0 , 7 5 
0 , 2 7 
0 . 0 1 
n . 2 i 

? - 1 5 0 
4 9 . 7n 
1 5 . 5 0 

5 . ? n 
7 . 9 n 
4 .2 (1 
3 . 2 0 
2 . 6 0 
i . 2 n 
2 . i n 
5 . 1 0 
0 . 7 0 
n . 2 6 
n . n 2 

•59 ,63 

7 2 - 1 ft 1 
4 9 , 5 0 
1 5 , 8 0 

5 . 4 n 
3 . 2 0 
4 . 7n 
8 . 1(1 
2 , 6 0 
1 , 2 0 
2 , 5 0 
5 , no 
0 , 6 4 
0 , 2 3 
0 , 0 5 

9 9 , 9 7 

7 2 - 1 
5n 
15 

4 
9 
4 
8 
2 
1 
2 
5 
0 
n 
0 

inn 

5 2 
. i n 
. ? n 
. 50 
, 3 n 
. 4 n 
. ? n 
. 5 0 

. i n 

. 5 0 

. 0 0 

. 5 9 
. 5 5 
, 0 4 
. n 6 

' 2 - 1 6 5 
5 4 , 0 0 
1 4 . 5 0 

2 . 6 0 
9 . 9 n 
2 . 7 n 
6 . no 
5 . 0 0 
2 . 5 ( 1 
1 . 9 2 
2 . 7 0 
0 . 8 1 
0 . 16 
0 . 0 5 

i n n . 4 2 

7 2 - 1 6 7 
51 . s n 
1 4 . 7 0 

5 . 5 0 
7 . 6 0 
5 . 5 0 
9 . 2 0 
3 . 0 0 
0 . 7 8 

in 
5 0 

0 . 4 4 
0 . 2 5 
0 . 06 

i u n . 1 1 

7 2 - 1 5 3 
5 5 . 4 0 
1 5 . 5 0 

5 , 2 0 
1 0 . 2 0 

2 . 70 
5 . 4 0 
3 . 1 0 
1 . 6 0 
2 , 5 0 
2 , 5 0 
n . 9 4 
0 , 5 5 
0 . 1 0 

1 0 0 . 0 9 

7 2 - 1 6 9 
5 0 , nn 
1 5 , 8 0 

5 , 8 0 
7 , 4 0 
4 , 1 0 
8 . 70 
2 . 50 
1 . 5 0 
1 . 8 9 
5 . 3 0 
0 . 7 0 
0 . 4 0 
0 , 0 3 

1 0 0 , 0 2 

7 ? - 1 5 9 f 
4 9 . 52 
1 5 , 2 4 

5 , 5 4 
7 . 6 0 
4 . 0 1 
8 . 5 5 
2 . 5 1 
1 . 2 3 
1 . 9 5 
5 . 1 7 
0 . 6 9 
0 . 5 1 
0 . 0 0 

9 8 . 2 8 

7 2 - 1 7 ( 1 
5 4 .4 (1 
1 4 . 1 0 

6 . 5 0 
4 . 8 ( 1 
2 . 5 0 
5 , 4 0 
5 . 0 0 
2 . 2 0 
2 . 5 0 
2 . 70 
0 , 9 7 
0 , 2 7 
0 , 0 2 

9 9 . 9 5 

SAriPLK 
S I O ? 
AL?05 
FE?03 
FEO 
MGO 
CAO 
NA?0 
K20 
H20 
T I 0 2 
P 2 0 5 
MNO 
CO? 
T O I ' l 

7 2 - 1 7 1 
5 2 . 10 
1 4 . 4 0 

5 . 3 0 
a .?n 
4 . 5 0 
3 . 5 n 
2 . 50 
1 , 5 0 
1 . 5 8 
1 . 9 0 
0 . 2 6 
P . 16 
0 . 0 2 

9 3 . 9 2 

7 2 - 1 7 2 
5 2 . 0 0 
1 4 . 8 0 

9 , 5 0 
4 . 7 0 
1 . 3 0 
4 . 9 0 
5 . 1 0 
2 . 5 0 
2 . 7 0 
2 . 8 0 
0 . 8 3 
0 . 1 2 
0 . 0 1 

9 9 . 9 1 

7 2 - 1 7 5 
4 9 . 8 0 
1 4 . 5 0 

4 . 7 0 
8 . 1 0 
5 . 9 0 
9 . 4 0 
2 . 4 0 
1 . 2 n 
2 . 6 0 
5 . 2 n 
n . 3 5 
0 . 1 5 
0 . 0 8 

1 0 0 . 3 6 

7 2 - 1 7 4 
5 3 , 5 0 
1 4 . 10 

5 . 3 0 
8 - 5 0 
2 . 
5 , 

. 4 0 

. 8 0 
5 - 1 0 
2 - 5 0 
1 - 9 0 
2 - 5 0 
0 . 3 0 
0 . 1 5 
0 . 0 1 

9 8 . 7 5 

7 2 - 1 7 5 
5 5 . 2 0 
1 4 . 2 0 

5 . 2 0 
9 . 0 0 
2 . 5 0 
5 . 0 0 
5 . 2 0 
2 . 4 0 
1 . 7 0 
2 . 7 0 
0 . 7 1 
0 . 1 6 
0 . 0 4 

9 9 . 0 1 

7 2 - 1 7 6 
4 7 . 5 0 
1 4 . 

4 . 
9 , 
5 . 

, 5 0 
, 5 0 
, 3 0 
, 2 0 

9 . 5 0 
2 . 5 0 
0 . 7 0 
2 . 5 0 
5 . 5 0 
0 . 7 8 
0 . 1 3 
0 . 0 1 

1 0 0 . 5 7 

7 2 - 1 7 7 
5 0 . 0 0 
1 4 . 5 0 

2 . 1 0 
11 . ? 0 

5 . 4 0 
8 . 9 0 
2 . 4 0 
1 . 1 0 
1 . 0 0 
5 . 1 0 
0 . 5 5 
0 . 1 9 
0 . 0 1 

1 0 0 . 5 5 

72-173 
49,00 
14.20 
2. 

11. 
5. 
8. 
2, 

.20 
,50 
,50 
.90 
,50 

1 .00 
1.50 
3.00 
0.65 
0.17 
0.01 

99.55 

72-180 
43.50 
14, 
2. 

20 
,50 

1 1.60 
5.60 
8,80 
2,50 
1 .00 
1.10 
5.10 
0,64 
0.19 
0.01 

99,54 

72-181 
5 5,00 
14,70 
4,20 
7 
4 
8 
2 
1 

50 
60 
40 
60 
10 

0.96 
1,80 
0,48 
0,17 
0,02 

99,33 

72-182 
51.00 
14.70 
1,80 

11.80 
5.50 
8,40 

2 
1 
1 
2 
0 
0.18 
0,02 

101,95 

50 
00 
38 
90 
78 

72-135 
50,00 
14. 10 

40 
70 
10 
30 
50 
10 

2.60 
2.90 
0.48 
0.17 
0.02 

99.97 

72-135 
52.50 
14, 30 
1 ,90 

10,50 
4.50 
8.10 
2,70 
1 .20 

1 .20 
2,10 
0.44 
0.17 
0.0 4 

99.65 

SAMPLF 
SIO? 
AL 205 
F6 205 
FEO 
HGO 
CAO 
NA?0 
K?0 
H?0 
TI02 
P205 
MNO 
C02 
TOTAL 

72-187 
5 4 . 30 
14.4n 

5. 
6. 
5, 
5. 
2. 

.50 
,90 
,40 
,90 
,70 

1.90 
1.77 
1.90 
0.29 
0.12 
0.01 

98.59 

72-183 
55.50 
14.40 
4.50 
6.50 
5, 
6. 
2, 
1, 
2. 
1, 

,50 
,30 
.HO 
.70 
,20 
,90 

0.51 
n.15 
0.02 

99.36 

72-189 
55.20 
14.10 
4 
7 
3 
6 
2 
1 
2 

70 
20 
50 
30 
80 

an 
50 

1.90 
0.51 
0.17 
0.02 

100.60 

72-190 
5 5.10 
14. 10 
6.40 
5.20 
5-?0 
6-4n 
2-50 
1.60 
5,50 
2.20 
0.56 
0,24 
0,01 

99,61 

72-191 
54,10 
14,10 
4,00 
3,80 
5,50 
6,90 
5,10 
1 ,60 
1.20 
2.40 
0.3a 
0.18 

n.oi 
100.2 7 

72-2ni 
48.9n 
14.30 
3.20 

in.90 

5.40 
3.40 
2.40 
0.87 
1.73 
3.00 
0.82 
0.19 
0.02 

100.18 

72-202 
49.20 
14.50 

1 . 3 0 
1 2 . 0 0 

5 . 4 0 
3 . 7 0 
2 
0 

20 
79 

0 . 9 5 
5 . 0 0 
0 . 8 7 
0 . 2 1 
0 . 0 7 

9 9 . 7 0 

7 2 - 2 0 3 
5 0 , 5 0 
1 4 , 0 0 

2 , 0 0 
1 2 , 8 0 

5 . 0 0 
8 . 4 0 
2 
1 
1 
3 

4 0 
0 0 
22 
20 

0 . 7 7 
0 . 2 0 
0 . 0 2 

1 0 1 . 5 1 

7 2 - 2 n 4 
4 9 . 70 
1 4 . 3 0 

2 , 4 0 
1 1 , 4 0 

5 , 2 0 
8 , 7 0 
2 , 6 0 
0 . 8 5 
1 . 2 0 
3 . 1 0 
0 . 72 
0 . 13 
0 . 0 1 

1 0 0 . 8 6 

7 2 - 2 0 5 
5 0 . 7 0 
1 4 . 4 0 

4 . 2 0 
9 . 4 0 
4 . 4 0 
3 . 4 0 
2 . 5 0 
0 . 9 8 
1 . 6 2 
3 . 1 0 
0 . 8 0 
0 . 1 6 
0 . 0 2 

1 0 0 . 7 8 

7 2 - 2 0 6 
4 9 . 5 0 
1 4 . 5 0 

3 
1 I 

4 

4 0 
2 0 
8 0 

8 . 7 0 
2 . 1 0 
0 . 8 6 
1 . 2 5 
3 . 2 0 
0 . 3 3 
0 . 2 0 
0 . 0 2 

1 0 0 . 5 5 

7 2 - 2 0 7 
5 0 . 1 0 
1 4 . 5 0 

3 , 3 0 
9 . 5 0 
5 . 10 
8 , 9 0 
2 , 6 0 
0 , 9 7 
1 . 5 9 
3 . 1 0 
0 , 7 9 
0 . 1 5 
0 . 0 1 

1 0 0 . 5 2 

7 2 - 2 0 a 
4 9 . 4 0 
1 4 , 5 ( 1 

1 , 9 0 
1 2 , 2 0 

5 , 4 0 
8 . 8 0 
2 . 5 0 
1 . 1 0 
1 . 0 2 
3 . 1 0 
0 . 7 8 
0 . 1 9 
0 . 0 1 

1 0 0 , 9 0 

- I t : 



Table lb. Major oxide a n a l y s e s of O S T U - flows c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

SArM'LE 
SIO? 
AL?05 
FF?05 
FFO 
MGO 
CAO 
NA,"'0 
K?i) 
H20 
T 102 
P2 05 
HNO 
C02 
TOTAL 

SA'IPLE 
SI 02 
AL?05 
FE 205 
FEO 
MGO 
CAO 
NA?0 
K20 
H20 
T 10? 
P2 05 
MNO 
C02 
TOTAL 

SAMPLF 
S I 0 2 
A L 2 0 3 
FF?03 
FFO 
HGO. 
CAO 
NA20 
K20 
H?0 
T IO? 
P205 
MNO 
CO? 
TOTAL 

7 ? - ? n 9 
5 4 , 1 0 
1 4 , 5 0 

2 , 5 n 
3 . 4 0 
4 , 60 
3 . 4 0 
2 . 30 
1 . 7 0 
0 . 5 9 
1 . 9 0 
0 . 5 5 
0 . 1 9 
0 . 0 9 

1 0 0 . 2 0 

7 2 - 2 2 5 
4 9 . 6 0 
1 4 . 6 0 

1 . 50 
1 1 , 8 0 

5 . 0 0 
3 , 7 0 
2 . 6 0 
1 . 0 0 
0 - 4 5 
3 . 2 0 
0 . 3 3 
0 . 1 6 

n.ni 
9 9 . 2 5 

7 2 - 2 4 7 
4 3 . 10 
1 5 . 4 0 

2 . 7 0 
1 1 . 7 0 

5 . 5 0 
9 . 0 0 
2 . 4 0 
1 . 00 
2 . 0 7 
3 . 4 0 
0 . 9 0 
0 . 2 7 
0 . 0 2 

1 0 0 . 7 5 

7 ? - ? 10 
4 9 . 5 0 
1 4 . 4 0 

5 . 1 0 
1 1 . 2 0 

4 . 3 0 
3 . 4 0 
2 . 5 0 
n . 9 i 
1 . 4 5 
5 . 5 0 
0 . 8 5 
0 . 1 3 
0 . 0 1 

1 0 0 . 5 6 

7 2 - 2 2 7 
4 9 . 7 0 
1 4 . 2 0 

4 . 5 0 
1 0 . 3 0 

4 . 3 0 
3 . 5 0 
2 . 5 0 
1 . 0 0 
1 - 0 5 
5 . 2 0 
0 . 8 2 
0 . 2 2 
0 . 0 1 

1 0 1 . 1 8 

7 2 - 2 4 3 
4 7 . 1 0 
1 2 . 2 0 

5 . 6 0 
1 4 - 4 0 

4 . 3 0 
8 . 5 0 
2 . 4 0 
1 . 5 0 
1 . 2 0 
3 . 3 0 
1 . 7 0 
0 . 5 5 
0 . 0 5 

1 0 0 . 3 8 

7 2 - 2 1 1 
4 9 . 2 0 
1 4 . 5 0 

5 . 1 0 
1 1 . 00 

5 . 1 0 
8 . 7 0 
2 . 6 n 
0 . 9 1 
1 . 6 0 
2 . 9 0 
0 . 7 2 
0 . 1 3 
0 . 0 2 

1 0 0 . 5 5 

7 2 - 2 2 f ^ 
5 5 . 5 0 
1 5 . 2 0 

4 . 6 0 
6 . 9 0 
4 . 7 0 
3 . 1 0 
2 . 7 0 
1 . 1 0 
2 . 2 0 
1 . 4 0 
0 . 4 5 
0 . 1 4 
0 . 0 4 

1 0 1 . 0 1 

7 2 - 2 4 9 
4 6 , 6 0 
1 2 . 2 0 

5 . 5 0 
1 1 . 5 0 

4 . 4 0 
R . 6 0 
2 . 5 0 
1 . 1 0 
1 . 4 0 
5 . 8 0 
1 . 7 0 
0 . 5 4 
0 . 0 3 

9 9 . 6 7 

7 2 - 2 1 2 
5 5 . 6 0 
1 4 . 4 n 

1. zn 
8 . 3 0 
4 . ? n 
8 . 1 8 
2 . 7 n 
i . 7 n 
i . 2 n 
2 . 2 4 
n . 5 9 
0 . 2 0 
0 . 0 4 

9 9 . 5 5 

7 2 - 2 2 9 
5 5 . 6 0 
1 4 . 4 0 

1 . 6 0 
9 . 5 0 
4 . 6 0 
a . 0 6 
2 . 7 0 

i.an 
1 . 2 0 
1 . 9 0 
0 . 5 3 
0 . 2 0 
n . 0 4 

9 9 . 9 5 

7 2 - 2 5 0 
4 6 . 6 0 
1 5 . 4 0 

2 . 2 0 
1 3 . 1 0 
6 . 1 0 
9 . 6 0 
2 . 4 0 
0 . 3 0 
0 . 8 2 
3 . 7 0 
0 . 9 2 
0 . 2 9 
0 . 0 1 

9 9 . 9 4 

7 2 - 2 1 5 
5 5 . 2 0 
1 4 . 1 0 

? . 5 n 
H . 9 0 
4 . 5 0 
a . 5 0 
2 . 5 0 
1 . 7 0 
1 . 5 8 
1 . 9 0 
n . 5 1 
0 . 2 5 
n . 0 1 

1 0 0 . 0 5 

7 2 - 2 5 1 
5 0 . 6 0 
1 3 . 5 0 

3 . 1 0 
1 1 . 2 0 

2 . 0 0 
5 . 8 0 
5 . 3 0 
2 . 5 0 
0 . 8 9 
2 . 6 0 
0 . 4 7 
0 . 4 0 
0 . 0 5 

9 6 . 2 1 

7 2 - 2 5 1 
5 0 . 10 
1 5 . 4 0 

5 . 4 0 
8 . 9 0 
5 . 3 0 
3 . 7 0 
2 . 5 0 
1 . 0 0 
2 . 3 0 
5 . 5 0 
0 . 5 8 
0 . 1 8 
0 . 0 1 

1 0 0 . 5 7 

7 2 - 2 1 4 
4 9 . 7 0 
1 4 . 6 0 

1 . 7 0 
1 2 . O P 

5 . 0 0 
9 . 0 0 
2 . 5 0 
1 . 0 0 
0 . 7 5 
5 . 10 
0 . 8 5 
0 . 1 3 
0 . 0 5 

1 0 0 . 5 5 

7 2 - 2 5 4 
5 2 . 5 0 
1 3 . 6 0 

5 . 4 0 
1 0 . 10 

2 . 6 0 
5 . 9 0 
2 . 9 0 
2 . 6 0 
1 . 5 0 
2 . 7 0 

n.aa 
0 . 2 5 
0 . 0 7 

9 8 . 9 8 

7 2 - 2 5 2 
4 5 . 2 0 
1 3 . 4 0 

7 . 2 0 
1 0 . 2 0 

3 . 8 0 
8 . 7 0 
2 . 4 0 
1 . 0 0 
1 . 9 8 
5 . 7 0 
1 . 7 P 
0 . 5 4 
0 . 0 1 

9 9 . 6 5 

7 2 - 2 1 6 
4 9 . 1 0 
1 4 . 1 0 

2 . 2 0 
1 1 . 5 0 

5 . 5 0 
8 . 9 0 
2 . 5 0 
1 . 1 0 
1 . 4 5 
5 . 4 0 
0 . 7 7 
0 . 2 3 
0 . 0 2 

1 0 0 . 5 0 

7 2 - 2 5 5 
5 0 . 1 0 
1 4 . 1 0 

1 . 7 0 
1 2 . 4 0 

4 . 7 0 
8 . 2 0 
2 . 7 0 
1 . 2 0 
1 . 1 0 
3 . 0 0 
0 . 7 0 
0 . 2 9 
0 . 0 2 

1 0 0 . 2 1 

7 2 - 2 5 6 
5 0 . 0 0 
1 3 . 0 0 

5 . 7 0 
9 . 7 0 
4 . 2 0 
7 . 8 0 
2 . 5 n 
1 . 2 0 
2 . 4 0 
3 . 5 0 
0 . 5 6 
0 . 1 8 
0 . 0 1 

1 0 0 . 7 5 

7 2 - 2 ? n 
4 9 . 7 0 
1 4 . 5 0 

1 . 5 0 
1 1 . 8 0 

5 . 5 0 
8 . 7 0 
2 . 6 0 
1 . 0 0 
0 . 9 7 
2 . 3 0 
0 . 8 2 
0 . 1 8 
0 . 0 1 

1 0 0 . 2 8 

7 2 - 2 56 
5 1 . 0 0 
1 4 . 5 0 

3 . 1 0 
1 0 . 2 0 

3 . R 0 
a . 1 0 
2 . 7 0 
1 . 5 0 
1 . 2 2 
5 . 5 0 
0 . 8 2 
0 . 1 6 
0 . 0 2 

1 0 0 . 4 2 

7 2 - 2 6 0 
5 3 . R O 
1 5 . 8 0 

4 . 0 0 
9 . 0 0 
3 . 7 0 
7 . 4 0 
2 . 7 0 
1 . 6 0 
1 . 7 9 
2 . 7 0 
0 . 3 3 
0 , 1 5 
0 . 0 2 

1 0 0 . 9 9 

7 2 - 2 ? 1 
5 0 . 0 0 
1 4 . 6 0 

1 , 2 0 
1 2 , 4 0 

5 . 0 0 
9 . 0 0 
2 . 5 0 
0 . 9 9 
0 . 8 5 
5 . 0 0 
0 . 3 5 
0 . 1 8 
0 . 0 2 

1 0 0 . 5 8 

7 2 - 2 5 7 
5 0 . 2 0 
1 5 . 5 0 

2 . 8 0 
1 2 . 4 0 

4 . 10 
7 , 3 0 
2 , 7 0 
1 , 1 0 
1 , 1 8 
5 , 6 0 
0 . 7 9 
0 , 2 1 
0 , 0 2 

1 0 0 , 4 0 

7 2 - 2 5 2 
4 8 . 2 0 
1 5 . 1 0 

5 . 0 0 
1 1 . 4 1 

5 . 5 0 
9 . 8 0 
2 . 4 0 
0 . 7 2 
2 . 2 0 
5 . 5 0 
0 . 6 2 
0 . 1 8 
0 . 0 1 

1 0 0 . 2 4 

7 2 - 2 2 2 
5 2 . 8 0 
1 4 . 4 0 

5 . 0 0 
8 . 6 0 
4 . 5 0 
8 . 0 0 
2 . 5 0 
1 . 7 0 
1 . 3 7 
1 . 9 0 
0 . 5 6 
0 . 2 5 
0 . 0 2 

9 9 . 6 8 

7 2 - 2 4 0 
5 0 . 1 0 
1 3 . 4 0 

2 . 5 0 
1 2 . 2 0 

4 . 2 0 
3 . 1 0 
2 . 4 0 
1 . 3 0 
1 . 6 3 
3 . 6 0 
0 . 5 9 
0 . 2 7 
0 . 0 5 

1 0 0 . 3 4 

7 2 - 2 6 5 
4 7 . 8 0 
1 3 . 5 0 

1 . 4 0 
1 5 . 1 0 

6 . 0 0 
9 . 9 0 
2 . 4 0 
0 . 7 5 
1 . 3 7 
3 . 5 0 
0 . 5 8 
0 . 1 8 
0 . 0 1 

1 0 0 . 2 9 

7 2 - 2 2 5 
5 4 , 1 0 
1 5 , 6 0 

1 , 8 0 
9 . 4 0 
4 , 4 0 
8 , 2 0 
2 , 6 0 
1 , 8 0 
1 . 5 2 
1 . 9 0 
0 . 5 9 
0 . 2 5 
0 . 1 5 

1 0 0 , 0 9 

7 2 - 2 4 1 
5 0 . 3 0 
1 3 . 7 0 

2 . 4 0 
1 2 . 0 0 

4 , 4 0 
8 , 2 0 
2 . 3 0 
1 . 4 0 
1 . 6 5 
5 . 6 0 
0 . 6 2 
0 . 2 5 
0 . 0 8 

1 0 0 , 8 8 

7 2 - 2 6 4 
4 6 . 7 0 
1 5 . 4 0 

4 . 0 0 
1 1 . 6 0 

6 . 0 0 
9 . 7 0 
2 . 4 0 
0 . 8 5 
0 . 9 9 
5 . 8 0 
0 . 7 4 
0 . 2 0 
0 , 0 1 

1 0 0 , 3 9 

7 2 - 2 2 4 
5 5 , 4 0 
1 4 , 50 

1 . 4 0 
9 . 6 0 
4 . 5 0 
8 . 5 0 
2 . 7 0 
1 . 3 0 
1 . 1 0 
1 . 9 0 
0 . 5 1 
0 . 2 5 
0 . 0 2 

1 0 0 . 1 5 

7 2 - 2 4 ? 
4 9 . 7 0 
1 5 . 5 0 

3 . 0 0 
9 . 8 0 
4 . 0 0 
8 . 6 7 
2 . 4 0 
1 . 2 0 
2 . 0 9 
5 . 6 0 
0 . 5 9 
0 . 2 5 
0 . 0 4 

9 8 . 6 4 

7 2 - 2 6 5 
4 9 . 7 0 
1 3 . 2 0 

7 . 9 0 
7 . 5 0 
4 . 2 0 
8 . 4 0 
2 . 6 0 
1 . 3 0 
0 . 8 5 
3 . 6 0 
0 . 6 1 
0 . 1 8 
0 . 0 1 

1 0 0 . 0 5 

7 2 - 2 2 5 
4 9 . 3 0 
1 4 . 5 0 

2 . 2 0 
1 0 . 5 0 

5 . 4 0 
9 . 2 0 
2 . 7 0 
0 . 9 5 
1 . 2 0 
5 . 1 0 
0 . 7 6 
0 . 2 4 
0 . 0 4 

1 0 0 . 5 9 

7 2 - 2 4 3 
4 7 . 5 0 
1 3 . 5 0 

5.on 
7 . 8 0 
4 . 6 0 
9 . 7 6 
2 . 4 0 
0 . 8 2 
2 . 5 0 
5 . 5 0 
0 . 8 5 
0 . 2 7 
0 . 0 4 

9 8 . 5 4 

7 2 - 2 6 6 
5 0 . 0 0 
1 5 . 1 0 

7 . 5 0 
7 . 5 0 
4 . 0 0 
7 . 8 0 
2 . 3 0 
1 . 2 0 
2 . 5 0 
3 . 6 0 
0 , 6 4 
0 , 2 4 
0 . 0 1 

1 0 0 , 1 9 

-71 



SAMPLE 
S 1 0? 

AL205 
f F20 5 
rto 
MGO 
CAO 
NA?0 
K20 
H20 
T 102 
P20S 
MMO 
CO? 
TOTAL 

SAMPLE 
SI 02 

AL205 
FE205 
fEO 
MGO 
CAO 
NA?0 
K?0 
H20 
1102 
P205 
HNO 
C02 
T 0 ( A L 

S A M P L E 
S I O ? 

A L 2 0 5 
F E ? 0 5 
FEO 
MGO 
CAO 
N A ? 0 
K20 
H20 
T I 0 2 
P205 
MNO 
CO? 
TOIAL 

Table lb 

72-267 
5 5.50 
15.50 
5.50 
9.70 
2.30 
5.00 
5.40 
2.60 
1.4 4 
2.80 
0.91 
0.13 
0.05 

100.56 

72-282 
50.52 
13.59 
15.47 
0.00 
4.40 
7.93 
2.31 
1 .29 
1.47 
?.72 
0.50 
0.20 
0.00 

100.95 

72-296 
51. 10 
15.20 
2.30 

11 .80 
4.20 
3.10 
2.30 
1.50 
1.22 
5.10 
0.64 
0.18 
0.01 

100.65 

. Major oxide a n ,i I 

72-268 
5 5. 50 
1 5.70 
5.50 
7.20 
2.60 
5,10 
5,4 0 
2,90 
1,54 
2,60 
0,97 

n,15 

o,n8 
99.95 

72-285 
49.78 

15.58 
14.97 

n.on 
4,5 4 
8.58 

2.75 
1.16 
2.46 
2.80 
0.55 
0.19 

n.oo 
101.14 

72-297 
50.70 
1 5.00 
4.10 

in.60 
4.00 
8,00 
2.80 
1.20 
1.80 
3.10 
0.62 
0.13 
0.01 

100.11 

72-269 
50.50 
15,70 
4,10 
5,70 
6,00 

10.40 
5.00 
0.50 
1.23 
1.40 
0.51 
0.20 
0.01 

100.20 

72-284 
50.2? 
13.59 
15.75 
0.00 
4.52 
7.99 
2.75 
1.54 
0.86 
2.99 
0.52 
0.21 
O.on 

100.84 

72-298 
49.50 
13.60 
2.50 

12.50 
4.20 
8.40 
2.60 
1.20 
1.4 7 
3.10 
0.52 
0.18 
0.02 

99.79 

yse s of DSIW- flows 

72-27(1 
51.50 
15.60 
5.4n 
7.20 
5.50 

10.60 
5.00 
0.65 
1.19 
1.50 
0. 55 
0.22 
0.04 

100.55 

72-285 
4 9.90 
14.50 
5,50 

11,90 
4.90 
3.40 
2.50 
0.96 
0.97 
2.90 
0.74 
0.13 
0,0 5 

101,51. 

72-299 
48,00 
12.70 
4. 50 
9.40 
5.00 
9.20 
2,50 
0.92 
2.30 
5,50 
0,35 
0,18 
0,02 

99,55 

7 2-271 
57.20 
15.60 
2.70 
7.20 
5.50 
5. HO 
5.00 
2.20 
1,99 
2.20 
0.54 
0.16 
0.02 

100,71 

72-235 
50.50 
15.10 
5.70 
7.20 
5.50 

10.50 
5,10 
1,10 
1,11 
5,60 
0.79 
0.12 
0.02 

100.14 

72-500 
55,00 
15,20 
2,70 

10,50 
2.80 
6.20 
5.50 
2.80 
1 ,06 
2.90 
0.91 
0.22 
0.04 
99,73 

i collected 1971-1977. 

7 2 - 2 7 2 
51,50 
14.90 
5,10 
7, HO 
5.40 

10. on 

5.nn 
0.30 
1.75 
1.60 
0.57 
0.15 
0.01 

100.16 

72-287 
49.00 
13.90 
1.80 

12.00 
5.50 
3.80 
2.50 
1,10 
0,69 
5,20 
0,78 
0,15 
0,04 

99,56 

72-502 
49,60 
14.50 
4.80 
9.60 
4.60 
8.50 
2,50 
0,90 
2.19 
3.20 
0,80 
0.16 
0.02 

101.27 

72-27^ 
55.50 
15.40 
5.30 
9.50 
3.00 
5.20 
5.4 0 
1.90 
1.47 
2.50 
0.85 
0.16 
0.03 

99.91 

72-283 
52.70 
14.20 
6.30 
4.77 
4.10 
7.90 
2.50 
1 .60 
1.90 
1.90 
0.56 
0.18 
0.02 

99.23 

72-305 
53.00 
14.90 
3.20 
7.50 
4.60 
8.50 
2.60 
.0.82 
2.20 
1.90 
0.40 
0.15 
0.02 

99.99 

72-274 
51.00 
14.70 
3.30 
7.50 
6.00 
9.80 
2.90 
0.7 7 
1.21 
1.50 
0.52 
0.22 
0.01 

99,73 

72-290 
52.80 
15.70 
2.50 
9.00 
4,60 
8,50 
2,50 
1,00 
2,60 

' 3,4 0 
0,82 
0.17 
0.05 

101,54 

72-304 
53.00 
15.60 
1,50 

10.20 
5.60 
8.20 
2.80 
1.10 
0.70 
1.30 
0.45 
0.17 
0.01 

98.95 

72-??5 
5 5 .00 

15.70 
5.70 
5.10 
4.10 
9.20 
5.20 
0.37 

5.20 
1.50 
0.42 
0.15 
0.01 

100.15 

72-291 

49.18 
13.52 
15.94 
0.00 
4.22 
3,18 
2.65 
1.15 
2.71 
2.96 
0.55 
0.21 
0.00 

101.05 

72-505 
50.20 
15.50 
5.80 

10.00 
4.50 
3.50 
2.70 
1.20 
1.50 
3.20 
0,67 
0, 13 
0,01 

99,75 

72-276 

50,50 
15,50 
4,70 
9,50 
4,00 

8.10 
2.50 
1,30 
1,50 
5,30 
0,54 
0,06 
0.02 

99.82 

72-292 
52.50 
13.80 
4.60 
7.70 
4.80 
8.50 
2.90 
0.87 
1.80 
2.00 
0.4 5 
0.20 
0.01 

100,13 

72-305F 
49,94 
15,22 
3.25 

10.36 
4.64 
8.57 
2.42 
1.15 
1.60 
5.01 
0.63 
0.20 
0,00 

98,99 

72-279 
52,10 
14,90 
5.70 
7.10 
5.10 

10,20 
5,00 
0,85 
1,15 
1,70 
0.59 
0.08 
0.01 

100.2 6 

72-293 
53.00 
14.00 
3.10 
8.50 
5.00 
8.50 
2.70 
1.00 
1.56 
1.80 
0.29 
0.13 
0,01 

99,84 

72-306 
4 9,60 
13.00 
5.60 
8.60 
3.70 
8.50 
2.30 
1.00 
2.20 
3.20 
0.63 
0.17 
0.01 
98,86 

72-280 
50,40 
16,00 
5.50 
7.20 
5. 10 

10. 70 
5.00 
0.48 
0,77 
1,50 
0,51 
0,15 
0,01 

100,12 

72-294 
51.40 
13.50 
4.00 
9.70 
4.30 
8.20 
2.70 
1.20 
1.24 
2.80 
0.51 
0.16 
0.02 

99.35 

72-507 
50.50 
15.50 
5.00 

1 1.40 
4.40 
8.60 
2.70 
1.20 
1.30 
3.20 
0.78 
0.18 
0.01 

100.87 

72-281 
50. 70 
15.00 
4.00 
6.70 
6.00 
9.70 
2.80 
0.67 
1.80 
1.50 
0.31 
0.17 
0.05 

99.40 

72-295 
50.80 
15.50 
5.90 

10.20 
4.20 
8.10 
2.80 

. 1.20 
2.20 
2.80 
0.54 
0.20 
0.01 

100.25 

72-510 
48.80 
13.10 
5.90 

11.50 
4.20 
8.50 
2.70 
1.20 
1.18 
5.60 
0.77 
0.22 
0.01 

99.48 

'•tts 



1,1 ble lb. Hajor oxide analyses of OSTU- flows collected 1971-1977. 

SAMPLE 
SI 0? 
AL205 
Fr??0 5 
f liO 
MGO 
CAO 
I1A20 
K 2 0 
M?0 
1 1 0? 
r 2 05 
MNO 
CO? 
TOTAL 

SAMPLE 
S IO? 
AL ?05 
FE?05 
FEO 
MOO 
CAO 
NA?0 
K 2 0 

H?0 
1102 
P?05 
HNO 
CO? 
TOIAL 

SAMPLE 
S IO? 
AL?0 5 
FE?05 
FEO 
MGO 
CAO 
NA20 
K ? 0 
H?0 
T I O ? 
P205 
MNO 
CO? 
TOTAL 

7 2 - 5 1 1 
5 5 . 70 
1 4 . 6 0 

2 . 2 0 
3 . 2 0 
4 . 8 0 
9 . 2 0 
2 . 8 0 
1 . 2 0 
0 . 7 8 
1 . 8 0 
0 . 50 
0 . 1 7 
0 . 0 1 

9 9 . 7 6 

7 2 - 5 2 5 
5 0 . 5 0 
1 ? . 50 

2 . i n 
1 5 . 1(1 

4 , 4 0 
8 . 6 0 
2 . 6 0 
1 . 4 0 
0 . 9 3 
5 , 50 
0 , 5 8 
0 , 1 8 
0 , 0 1 

1 0 0 , 5 0 

7 5 - 1 8 
5 0 . 3 0 
1 4 . 60 

2 . 0 0 
3 . 5 0 
5 . 9 0 

1 0 . 0 0 
2 , 1 0 
0 , 7 4 

. 1 . 7 7 
1 . 6 0 
0 . 2 3 
0 . 2 0 
0 . 0 1 

9 9 . 6 0 

7 2 - 5 1 ? 
4 9 . 4 0 
1 5 . 5 0 

1 . 3 0 
1 2 . 8 0 

5 . 9 0 
7 . 9 0 
2 . 6 0 
1 . 1 0 
2 . 1 0 
5 . 4 0 
0 . 3 5 
0 . 2 1 
0 . 0 2 

9 9 . 5 5 

7 ? - 5 ? 7 
4 8 . 9 0 
1 4 . 5 0 

5 . 5 0 
1 0 . 2 0 

4 . 1 0 
8 . 2 0 
2 . 4 0 
0 . 9 2 
1 . 6 5 
5 . 5 0 
0 . 7 7 
0 . 1 7 
0 . 0 1 

1 0 0 . 4 2 

7 5 - 1 8 F 
5 1 . 1 1 
1 4 . 4 4 

1 . 6 8 
8 . 9 5 
5 . 6 1 

1 0 . 4 0 
2 . 2 6 
0 . 5 4 
1 . 5 7 
1 . 5 8 
0 . 2 7 
0 . 1 7 
0 . 0 0 

9 9 . 4 8 

7 2 - 5 1 5 
4 9 . 50 
1 3 . 0 0 

5 . 1 0 
1 2 . 0 0 

4 , 6 0 
8 , 9 0 
2 , 7 0 
1 , 2 0 
1 , 2 7 
5 , 5 0 
0 , 8 4 
0 . 2 0 
0 . 0 1 

1 0 0 . 7 2 

7 2 - 5 2 3 
4 9 . 2 0 
1 3 . 5 0 

2 . 3 0 
1 1 . 5 0 

4 . 1 0 
3 . 1 0 
2 . 6 0 
1 . 0 0 
2 . 10 
3 . 5 0 
0 . 8 0 
0 . 2 0 
0 . 0 5 

9 9 . 4 5 

7 5 - 1 9 
5 2 . 8 0 
1 5 . 2 0 

2 . 1 0 
1 0 . 7 0 

4 . 0 0 
7 . 0 0 
2 . 5 0 
1 . 3 0 
1 . 3 6 
3 . 0 0 
0 . 4 6 
0 . 2 0 
0 . 0 1 

9 9 . 1 3 

7 2 - 5 1 4 
4 9 . 2 0 
1 5 . 9 0 

1 . 2 0 
1 5 . 5 0 

4 . 4 0 
8 . 3 0 
2 . 5 0 
1 . 2 0 
0 . 3 0 
5 . 5 0 
0 . 7 5 
0 . 2 2 
0 . 0 5 

9 9 . 7 4 

7 2 - 5 2 9 
4 9 . 7 0 
1 5 . 7 0 

4 . 1 0 
1 0 , 9 0 

5 , 9 0 
7 , 6 0 
2 , 6 0 
1 . 1 0 
2 . 5 0 
5 . 4 0 
0 . 3 0 
0 . 1 9 
0 . 0 1 

1 0 0 . 6 0 

7 5 - 2 0 
5 0 . 5 0 
1 5 . 5 0 

1 . 5 0 
1 2 . 6 0 

4 . 4 0 
7 , 3 0 
2 . 2 0 
1 . 2 0 
1 . 7 0 
5 . 3 0 
0 . 5 8 
0 . 2 3 
0 , 0 5 

9 9 , 7 4 

7 2 - 5 1 6 
4 9 , 5 0 
1 3 . 7 0 

5 . 5 0 
1 2 , 1 0 

4 . 1 0 
3 . 5 0 
2 . 6 0 
1 . 1 0 
1 . 3 2 
5 . 6 0 
0 . 7 7 
0 . 1 9 
0 . 0 1 

101 . 1 9 

7 2 - 5 5 0 
4 9 . 5 0 
1 5 . 2 0 

4 . 4 0 
1 0 . 2 0 

4 . 5 0 
3 . 8 0 
2 . 8 0 
1 . 2 0 
1 . 6 8 
5 . 6 0 
0 . 8 4 
0 . 2 0 
0 . 0 1 

1 0 0 . 9 5 

7 5 - 2 0 F 
5 0 . 6 2 
1 2 . 9 4 

1 . 7 1 
1 2 . 7 2 

4 . 3 9 
3 . 5 5 
2 . 4 5 
1 . 1 9 
1 . 2 9 
5 . 2 3 
0 . 5 4 
0 . 2 0 
O . n o 

9 9 . 7 9 

7 2 - 5 1 7 
5 0 . 5 0 
1 5 . 7 0 

5 . 7 0 
1 1 . 4 0 

4 . 1 0 
7 . 6 0 
2 . 7 0 
i . 2 n 
1 . 6 9 
5 . 4 0 
0 . 3 2 
0 . 1 9 
0 . 0 2 

1 0 0 . 8 2 

7 2 - 5 5 4 
5 1 . 4 0 
1 5 . 8 0 

5 . 6 0 
9 . 8 0 
5 . 0 0 
9 . 1 0 
2 . 8 0 
0 . 9 2 
1 . 2 9 
2 . 0 0 . 
0 . 2 9 
0 . 2 0 
0 . 0 1 

1 0 0 . 2 1 

7 5 - 2 2 
5 2 . 8 0 
1 3 . 5 0 

2 . 6 0 
1 0 . 2 0 

3 . 7 0 
7 . 2 0 
2 . 7 0 
1 . 7 0 
1 . 7 9 
3 . 0 0 
0 . 4 5 
0 . 2 0 
0 . 0 4 

9 9 . 8 3 

7 2 - 5 1 3 
4 9 . 4 0 
1 2 . 3 0 

3 . 5 0 
1 2 . 2 0 

4 . 1 0 
3 . 4 0 
2 . 7 0 
1 . 4 0 
1 . 0 3 
5 . 5 0 
n . 8 9 
0 . 2 2 
0 . 0 1 

1 0 0 . 1 0 

7 2 - 3 3 5 
5 5 . 2 0 
1 5 . 4 0 

2 . 4 0 
9 . 8 0 
5 . 5 0 
7 . 4 0 
3 . 1 0 
2 . 0 0 
0 . 9 8 
2 . 4 0 
0 . 5 7 
0 . 1 6 
0 . 0 1 

1 0 0 . 8 2 

7 3 - 2 2 F 
5 2 . 7 1 
1 5 . 3 7 

2 . 8 1 
1 0 . 2 1 

3 . 5 3 
7 . 6 4 
2 . 5 9 
1 . 5 3 
1 . 2 3 
2 . 9 7 
0 . 4 3 
0 . 1 3 
0 . 0 0 

9 9 . 3 5 

7 2 - 5 1 9 
5 1 . 6 0 
1 3 . 3 0 

5 . 1 0 
9 . 0 0 
5 . 8 0 
7 . 6 0 
3 . 0 0 
1 . 3 0 
1 . 8 0 
2 . 9 0 
0 . 5 5 
0 . 2 0 
0 . 0 4 

1 0 0 . 1 9 

7 2 - 3 5 5 
5 1 . 1 0 
1 3 . 5 0 

4 . 4 0 
9 . 9 0 
4 . 9 0 
9 . 1 0 
2 . 8 0 
0 . 8 7 
0 . 8 0 
2 . 2 0 
0 . 3 6 
0 . 2 0 
0 . 0 1 

1 0 0 . 2 4 

7 5 - 5 0 
5 4 . 2 0 
1 5 . 0 0 

2 . 2 0 
8 . 4 0 
4 . 2 0 
8 . 1 0 
2 . 5 0 
1 . 2 0 
1 . 9 1 
1 . 9 0 
0 . 4 5 
0 . 1 6 
0 . 0 5 

1 0 0 . 5 7 

7 2 - 5 2 0 
5 1 . 0 0 
1 5 . 5 0 

4 . 0 0 
1 0 . 4 0 

4 . 4 0 
8 . 0 0 
2 . 6 0 
1 . 2 0 
0 . B 5 
5 . 0 0 
0 . 6 0 
0 . 2 0 
0 . 0 1 

9 9 . 5 4 

7 2 - 5 5 8 
4 8 . 9 0 
1 5 . 0 0 

4 . 7 0 
6 . 0 0 
7 . 0 0 

1 1 . 50 
2 . 4 0 
0 . 2 7 
2 . 8 0 
1 . 5 0 
0 . 14 
0 . 1 8 
0 . 0 1 

1 0 0 . 0 0 

7 3 - 3 1 
5 5 . 2 0 
1 4 . 3 0 

5 . 4 0 
7 . 6 0 
4 . 4 0 
7 . 9 0 
2 . 8 0 
1 . 5 0 
1 . 6 2 
1 . 9 0 
0 . 5 2 
0 . 1 4 
0 . 0 1 

1 0 1 . 5 9 

7 2 - 5 2 1 
5 0 . 7 0 
1 5 . 2 0 

5 . 9 0 
1 0 . 6 0 

4 . 5 0 
7 . 7 0 
2 . 6 0 
1 . 2 0 
2 . 0 1 
3 . 0 0 
0 . 5 6 
0 . 2 1 
0 . 0 2 

1 0 0 . 0 0 

HUM I 7 
5 1 . 5 0 
1 5 . 1 0 

0 . 8 6 
9 . 4 0 
5 . 4 0 
9 . 2 0 
2 . 3 0 
1 . 2 0 
1 . 0 0 
1 . 6 0 
0 . 3 3 
0 . 2 0 
0 . 0 0 

9 9 . 0 9 

7 3 - 3 2 
4 9 . 2 4 
1 3 . 3 2 
1 6 . 2 7 

0 . 0 0 
4 . 5 6 
8 . 0 1 
2 . 5 8 
1 . 1 0 
1 . 7 3 
3 . 0 1 
0 . 5 6 
0 . 2 2 
0 . 0 0 

1 0 0 . 4 0 

7 2 - 5 2 2 
5 5 . 3 0 
1 4 . 0 0 

5 . 5 0 
8 . 50 
4 . 5 0 
8 . 0 0 
2.511 
1 . 4 0 
1 . 9 5 
1 . 9 0 
0 . 5 5 
0 . 1 5 
0 . 0 1 

1 0 0 . 2 8 

7 3 - 1 1 
5 1 . 1 0 
1 3 . 9 0 -

1 . 2 0 
1 2 . 5 0 

4 . 5 0 
7 . 7 0 
2 . 8 0 
1 . 5 0 
1 . 5 9 
2 . 6 0 
0 . 4 1 
n . 2 0 
0 . 0 1 

9 9 . 9 1 

7 3 - 3 3 
4 9 . 3 2 
1 5 . 1 4 
1 5 . 4 3 -

0 . 0 0 
4 . 5 3 
8 . 2 9 
2 . 6 7 
1 . 0 9 
2 . 4 4 
2 . 9 8 
0 . 5 0 
0 , 2 2 
0 , 0 0 

1 0 0 . 6 1 

7 2 - 5 2 5 
5 5 , 0 0 
1 4 . on 

5 . 5 0 
« . 6 n 
5 , ? 0 
9 . 10 
2 , 8 0 
1 , 2 0 
1 . 4 5 
1 . 8 0 
0 . 29 
0 . 1 7 
0 . 0 1 

1 0 0 . 9 0 

7 3 - 1 5 
5 3 , 1 0 
1 5 . 0 0 

6 . 4 0 
6 . 2 0 
2 , 5 0 
6 , 0 0 
3 . 5 0 
2 . 5 0 
2 . 7 5 
2 . 4 0 
0 . 3 8 
0 . 1 6 
0 . 0 1 

9 9 , 9 8 

7 3 - 3 4 
4 9 . 7 9 
1 3 . 2 5 
1 5 , 6 7 

0 , 0 0 
4 , 0 6 
8 , 0 3 
2 . 5 7 
1 . 5 5 
1 . 7 4 
2 . 9 2 
0 . 7 1 
0 . 2 1 
0 , 0 0 

1 0 0 , 3 0 

7 2 - 5 2 4 
51 , 6 0 
1 4 . no 

2 . 1 0 
8 . 3 0 
5 . 8 0 

1 0 . 4 0 
2 , 4 0 
0 , 6 7 
0 , 9 8 
1 . 8 0 
0 . 2 5 
0 . 1 5 
0 . 0 1 

9 9 . 9 5 

7 5 - 1 7 
5 1 . 5 0 
1 5 . 5 0 

1 . 6 0 
1 2 . 0 0 

4 . 2 0 
7 . 2 0 
2 . 5 0 
1 . 6 0 
1 . 8 4 
3 . 0 0 
0 . 5 9 
0 . 2 2 
0 . 0 2̂  

9 9 . 7 7 

7 5 - 5 5 
5 1 . 1 0 
1 5 . 6 0 

5 . 7 0 
9 . 2 0 
5 . 5 0 
7 . 9 0 
2 . 4 0 
0 . 8 4 
3 . 0 0 
5 . 5 0 
0 . 5 4 
0 . 1 5 
0 . 0 4 

9 9 . 6 7 
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Table lb. Hajor oxide analyses of DSTW- flows collected 1971-1977. 

SAMPLE 
SIO? 
AL205 
FE205 
FEO 
MGO 
CAO 
NA20 
K20 
H20 
TI 02 
P2 05 
MNO 
C02 
TOTAL 

7 5-37 
52. 
15. 

5. 
10. 
5. 
7. 
1. 
1. 
2. 
5. 
0. 
n. 
n. 

99. 

nn 
60 
on 
50 
50 
90 
90 
00 
13 
50 
50 
18 
01 
77 

7 5-53 
5 0.00 
15.50 
5.50 

11.50 
4.00 
8.00 
?.50 
1.20 
2.20 
5.4 0 
0.55 
0.16 
0.01 

100.55 

75-59 

48 
14 
4 

10 
4 
3 
2 
0 
1 
5 

,50 

,10 

.10 
,50 
.90 
,50 
,50 
90 
,49 
,40 

0.75 
0.21 
0.05 

100.01 

75-40 
50.00 
15.70 
7.80 
6.40 
5.50 
7.50 

2.30 
0.91 
5.30 
5. 10 
0.5 0 
0.15 
0.04 

100.20 

7 5 -4 1 
5 0 . 4 5 
1 4 . 3 1 
1 1 , 7 ? 
n,no 
5.65 

10.76 
2.28 
0.58 
1.51 
1.52 
0.22 
0.17 
0.00 

100.6 6 

75-42 

49,40 
15,60 
5,90 
8.50 
4.60 
3.80 
2.50 
0.90 
2.05 
5.1(1 
0.75 
0.16 
0.05 

101.11 

75-4 
50 
14 

2 
10 
4 

8 
? 
1 
2 
2 
0 
0 
0 

100 

5 
.40 
,20 
.90 
.50 
.20 
.50 
.50 
.10 
.00 
.90 
.57 
.17 
.02 
,16 

'5-44 
50,20 
15.50 
4.60 
9.60 
5,80 
7,4 0 
2,50 

50 
80 
00 
45 
1 7 

75-45 

5n,4n 
13,70 
4,20 

10.00 
5.80 
7,50 
2,40 
1, 
2, 
3, 

,20 
,50 
.00 

0,02 
99.55 

0,59 
0.17 
0.01 

99,27 

75-46 
51,20 
15,20 
2,60 

11.70 
5.90 

50 
50 
50 

1,65 
5, 10 
0,50 
0,20 
0.03 

99.26 

75-4 7 

50, 
15, 
5. 

1 1 
4 
7 
2 
1 
1 
2 

80 
30 
80 
20 
20 
90 
50 
20 
52 
80 

0 . 6 4 
0 - 1 8 
0 . 0 2 

1 0 0 . 5 6 

7 5 - 4 8 
5 0 . 9 0 
1 4 . 50 

5 , 
9 , 
4 . 
7 . 
2 . 
1 , 
2 , 
2 . 

.20 
,50 
. 0 0 
.50 
,40 
. 2 0 
. 0 0 

70 
0 . 7 1 
0 . 1 7 
0 . 0 1 

1 0 0 . 5 9 

7 5 - 4 9 
4 9 . 4 0 
1 4 . 4 0 

9 
5 
5 
7 
2 

50 
4 0 
20 
40 
50 

1 . 1 0 
4 . 5 0 
5 . 0 0 
0 . 6 8 
0 . 1 5 
0 . 0 2 

1 0 1 . 2 5 

SAHPLE 
5102 
AL205 
F 6 2 0 5 
FEO 
MGO 
CAO 
NA20 
K?0 
l l ?0 
T IO? 
P?05 
MNO 
CO? 
TOTAL 

7 5 - 5 0 
4 8 . 4 0 
1 5 . 2 0 

6 . 4 0 
8 . 4 0 
4 . 2 0 
7 . 5 0 
2 . 5 0 
0 . 9 0 
4 . 9 0 
2 . R 0 
0 . 5 4 
0 . 19 
(1 .02 

9 9 . 8 5 

7 5 - 5 1 
4 9 . 5 3 
1 5 . 2 5 
1 5 . 9 4 

0 . 0 0 
4 . 4 8 
3 . 0 5 
? . 3 5 
1 . 1 3 
1 . 7 3 
5 . 0 0 
0 . 5 2 
0 . 2 4 
0 . 0 0 

1 0 0 . 5 7 

7 5 - 5 2 
5 4 . 4 0 
15 ,nn 

2 . 1 0 
8 . 5 0 
4 . 2 0 
7 . 8 0 
2 . 5 0 
1 . 4 0 
1 . 5 5 
1 . 7 0 
0 . 2 0 
0 . 1 5 
0 . 

9 9 , 
01 
71 

7 5 -54 
4 9 . 5 9 
1 5 . 5 5 
1 5 . 8 3 

0 , 0 0 
4 , 1 5 
7 . 8 9 
2 . 7 4 
1 . 2 1 
2 . 0 5 
5 . 0 1 
0 . 5 7 
0 . 1 9 
0 . 0 0 

1 0 0 . 7 5 

7 5 - 5 5 
5 1 , 4 0 
1 5 , 8 0 

1 , 5 0 
1 2 , 6 0 

4 . 0 0 
80 
40 
2 0 
14 
50 
6 0 
1 7 

7 5 - 5 7 
5 2 . 1 0 
1 4 , 4 0 

2 , 3 0 
8 . 0 0 
5 . 7 0 

1 0 . 5 0 

0 , 0 2 
1 0 0 , 1 3 

2 
0 
1 
1 
0 
0 
0 

99 

, 5 0 
, 7 8 
, 6 1 
, 6 0 
, 3 2 
, 1 9 
,04 
.84 

7 5 - 5 8 
5 1 , 6 0 
1 4 , 4 0 

1 , 
9 . 
5 , 

, 10 
. 0 0 
, 8 0 

1 0 . 5 0 
2 . 4 0 
0 . 8 8 
0 , 7 5 
1 . 6 0 
0 . 2 7 
0 . 1 9 
0 . 0 5 

9 9 , 5 3 

7 5 - 6 1 
5 0 . 8 0 
13 

2 
12 

3 
7 
2 
1 
I 
3 
0 

30 
6 0 . 
40 
9 0 
9 0 
40 
2 0 
19 
50 
55 

0 . 1 6 
0 . 0 2 

1 0 0 . 2 3 

7 3 - 6 5 
5 1 . 6 6 
1 5 . 7 8 
1 4 . 2 8 

0 . 0 0 
3 . 7 7 
7 . 9 5 
2 . 7 3 
1 . 7 1 
0 . 3 7 
2 . 8 1 
0 . 6 8 
0 . 2 1 
0 . 0 0 

1 0 0 . 5 0 

7 3 - 6 4 
5 2 . 4 0 
1 5 . 5 0 

5 . 9 0 
o.OO 
5 . 5 0 
7 . 5 0 
2 . 5 0 
1 . 3 0 
2 . 1 2 
2 . 9 0 
0 . 6 9 
0 . 1 8 
0 . 0 8 

1 0 1 . 6 7 

7 3 - 6 5 
5 2 , 8 0 
1 4 , 

8 , 
4 , 
4 . 
8 . 
2 , 
0 . 
2 . 
1 . 7 0 
0 . 3 6 
0 . 1 3 
0 . 0 1 

1 0 0 . 3 5 

, 5 0 
. 0 0 
, 10 
, 5 0 
, 3 0 
, 7 0 
. 8 5 
, 40 

7 5 - 6 6 
5 5 . 8 0 
1 4 . 9 0 

5 
7 
4 
7 
2 

1 . 2 0 
1 . 9 2 
1 . 7 0 
0 . 5 6 
0 . 18 
0 . 0 5 

1 0 0 . 2 6 

80 
65 
10 
90 
70 

7 5 - 6 7 
4 9 . 9 0 
1 5 . 3 0 

6 . 8 0 
5 . 0 0 

40 
0 0 
60 

0 . 5 2 
50 
20 

0 . 3 3 
0 . 0 9 
0 . 0 2 

1 0 0 . 7 6 

SA'IPLF 
S IO? 
AL205 
FF205 
FEO 
HGO 
CAO 
NA20 
K20 
H20 
TI02 
P205 
HNO 
CO? 
TOTAL 

7 5 - 5 8 
5 0 . 7 0 
1 5 . 5 0 

4 . 2 0 
1 0 . 4 0 

4, 
7 , 
2 , 
1 . 
2 , 

, 0 0 
, 4 0 
, 8 0 
. 1 0 
, 2 0 

5 . 0 0 
0 . 6 3 
0 . 1 9 
0 . 0 5 

1 0 0 . 1 5 

7 5 - 7 0 
4 9 . 4 0 
14 

5 
10 

4 
7 
2 
1 
1 

10 
0 0 
1 0 ' 
6 0 
90 
50 
50 
50 

2 . 9 0 
0 . 6 1 
0 . 1 3 
0 . 0 5 

1 0 0 . 0 4 

7 3 - 7 1 
4 9 . 1 3 
1 4 . 5 1 
1 0 . 4 1 

0 . 0 0 
6 . 2 2 

1 5 . 4 3 
2 . 2 9 
0 . 6 0 
0 . 9 6 
1 , 
0 . 
0 . 
2 , 

, 48 
,22 
,18 
. 3 0 

7 3 - 7 2 
5 2 . 4 0 
1 5 . 7 0 

5 . 5 0 . 
1 0 . 7 0 

, 4 0 
,20 
,70 
,70 
. 5 0 

1 0 2 . 2 5 

5 . 1 0 
0 . 4 6 
0 . 1 7 
0 . 0 4 

1 0 0 . 4 7 

7 5 - 7 5 
4 9 . 2 0 
1 4 . 4 0 

1 . 3 0 
1 2 . 0 0 

5 . 0 0 
3 . 4 0 
2 . 5 0 
1 . 1 0 
0 . 8 8 
5 . 2 0 
0 . 7 7 
0 . 1 9 
0 . 0 2 

9 3 , 9 6 

7 5 - 7 4 
5 0 . 1 0 
1 5 . 4 0 

1 . 
1 2 , 

4 , 
7 , 

, 4 0 
, 7P 
. 1 0 
• 40 

2 . 4 0 
1 . 
1 , 
3 . 
0 , 
0 . 
0 , 

9 3 , 

20 
55 
60 
65 
13 
0 1 
70 

7 3 - 8 0 
4 9 . 2 3 
1 4 . 5 8 
1 0 . 4 9 

0 . 0 0 
6 . 2 7 

1 2 . 3 2 
2 . S5 
0 . 5 7 
0 . 9 3 
1 . 5 7 
0 . 2 5 
0 , 1 9 
2 , 

101 . 
40 
74 

7 5 - 8 1 
5 4 , 0 0 
1 3 , 9 0 

1 , 8 0 
1 0 , 2 0 

5 , 1 0 
6 . 2 0 
2 . 8 0 
2 . 5 0 
1 . 5 2 
3 . 
0 , 
0 , 
0 , 

1 0 0 . 

. 1 0 

. 7 9 
, 16 
. 0 1 
, 18 

7 5 - 3 2 
4 9 . 2 0 
1 5 . 5 0 

4 
9 
5 
a 
2 
1 

10 
90 
40 
40 
50 
00 

2 . 0 0 
5 . 5 0 
0 . 7 9 
0 . 15 
0 . 0 3 

1 0 0 . 4 7 

7 3 - 8 3 
5 4 . 4 0 
1 3 . 8 0 

1 . 2 0 
1 1 . 0 0 

3 . 1 0 
6 . 0 0 
3 . 0 0 
2 . 4 0 
1 . 2 2 
3 , 0 0 
0 . 8 4 
0 . 1 9 
0 , 0 2 

1 0 0 , 1 7 

7 3 - 8 4 
4 7 , 9 0 
1 3 . 7 0 

6 
7 
4 

60 
40 
20 

8 . 5 0 
2 , 2 0 
0 , 7 6 
3 . 5 0 
5 . 4 0 
0 . 7 4 
0 . 1 9 
0 . 0 1 

9 8 . 7 0 

7 3 - 8 5 
4 8 . 10 
1 3 . 7 0 

2 . 1 0 
1 2 . 2 0 

, 70 
. 90 
, 4 0 

5 . 
9 . 
2 , 
0 , 4 2 
1 . 4 1 
3 , 2 0 
0 . 7 0 
0 . 1 8 
0 . 0 3 

1 0 0 . 0 4 

7 3 - 8 9 
5 1 . 6 0 
1 3 . 5 0 
2 

11 
3 
7 
2 

90 
70 
80 
30 
80 

1 .40 
0.82 
2.90 
0.67 
0.20 
0.01 

99.60 

'x,X. 



Tabic lb. Major oxide analyses of OSTU- flows collected 1971-1977, 

SAMCLi; 
S I 0 2 
AL?05 
FE203 
FEO 
HGO 
CAO 
NA2n 
K?0 
0 2 0 
T I O ? 
P?05 
MHO 
CO? 
TOTAL 

SAMPLE 
S IO? 
AL?0 5 
FE?05 
FEO 
MGO 
CAO 
NA20 
K20 
H2 0 
T IO? 
P205 
MflO 
CO? 
TOIAL 

SAMPLE 
SIO? 
A L 2 0 5 
F6 203 
FEO 
HGO 
CAO 
NA?0 
K?0 
H?0 
T IO? 
P?05 
MNO 
CO? 
TOTAL 

7 5 - 9 0 
5 1 . 00 
1 2 . 9 0 

4 . 8 0 
1 0 . 2 0 

5 . 9 0 
7 . 4 0 
2 . 5 0 
1 . 5 0 
2 . 3 0 
2 . 9 0 
n . 5 0 
0 . 17 
0 . 0 1 

1011.48 

7 5 - 1 0 7 
5 4 . 9 0 
1 4 . 7 0 

5 . 7 0 
7 . 5 0 
4 . 2 0 
8 . 1 0 
2 . 3 0 
1 . 2 0 
1 . 2 7 
1 . 8 0 
0 . 4 0 
0 . 1 4 
0 . 0 7 

1 0 0 . 5 8 

7 5 - 1 5 2 
4 5 . 3 0 
1 2 . 3 0 

6 . 9 0 
9 . 2 0 
4 . 2 0 
3 . 5 0 
2 . 2 0 
1 . 2 0 
2 . 2 0 
5 . 5 0 
1 . 5 0 
0 . 5 5 
0 . 10 

9 9 . 1 5 

7 5 - 9 1 
• i 0 . 5 0 
1 5 . 9 0 

2 . 1 0 
1 1 . 8 0 

4 . 5 0 
7 . 5 0 
2 . 6 0 
1 . 2 0 
1 . 5 3 
2 . 8 0 
0 . 5 2 
0 . 1 7 
0 . 0 2 

9 9 . 5 4 

7 5 - 1 0 8 
5 0 . 7 0 
1 4 . 1 0 

5 . 7 0 
7 . 2 0 
5 . 6 0 

1 0 . 50 
2 . 5 0 
1 . 5 0 
2 . 7 0 
2 . 3 0 
0 . 5 2 
0 . 1 8 
0 . 0 1 

9 9 . 7 1 

7 5 - 1 5 4 
4 7 . 5 0 
1 3 . 5 0 

2 . 9 0 
1 2 . 0 0 

5 . 9 0 
9 . 5 0 
2 . 4 0 
0 . 7 8 
1 . 1 1 
3 . 6 0 
0 . 8 9 
0 . 1 9 
0 . 0 2 

9 9 . 3 9 

7 5 - 9 6 
4 8 . 6 0 
1 4 . 5 0 

5 . 5 0 
1 0 . 7 0 

4 . 5 0 
7 . 8 0 
2 . 6 0 
1 . 2 0 
2 . 1 8 
5 . 0 0 
0 . 6 5 
0 . 1 8 
0 . 0 5 

9 9 . 5 4 

7 3 - 1 1 1 
5 3 . 9 0 
1 5 . 0 0 

3 . 4 0 
7 . 3 0 
4 . 7 0 
8 . 2 0 
2 . 7 0 
1 . 1 0 
0 . 7 0 
1 . 9 0 
0 . 3 2 
0 . 1 5 
0 . 0 2 

9 9 . 3 9 

7 3 - 1 3 5 
4 6 . 9 0 
1 2 . 6 0 

7 . 7 0 
8 . 4 0 
4 . 3 0 
8 . 7 0 
2 . 5 0 
0 . 3 3 
1 . 8 7 
3 . 3 0 
1 . 2 0 
0 . 2 6 
0 . 0 3 

9 9 . 1 4 

7 5 - 9 7 
5 5 . 0 0 
1 4 . 1 0 

5 . 3 0 
5 . 8 0 
5 . 0 0 
8 . 7 0 
2 . 7 0 
1 . 10 
2 . 5 0 
1 . 9 0 
0 . 5 5 
n . 1 5 
0 . 0 1 

9 9 . 9 1 

7 5 - 1 1 2 
4 8 . 4 9 
1 4 . 0 2 
1 4 . 9 4 

0 . 0 0 
5 . 3 5 
9 . 5 2 
2 . 6 7 
0 . 9 6 
1 . 2 5 
2 . 9 9 
0 . 7 4 
0 . 2 5 
0 . 0 0 

1 0 0 . 9 4 

7 5 - 1 5 6 
5 0 . 6 0 
1 5 . 4 0 
1 5 . 0 0 

1 . 0 0 
5 . 2 0 
R . 2 0 
1 . 5 0 
0 . 8 5 
0 . 3 8 
3 . 6 0 
0 . 7 5 
0 . 1 8 
0 . 0 2 

9 9 . 1 5 

7 5 - 9 8 
5 5 . 5 0 
1 4 . 5 0 

2 . 0 0 
9 . 0 0 
4 . 2 0 
7 . 3 0 
2 . 5 0 
1 . 5 0 
1 . 8 8 
1 . 9 0 
0 . 4 5 
0 . 1 5 
0 . 0 1 

9 9 . 4 0 

7 5 - 1 1 5 
5 5 . 0 0 
1 5 . 5 0 

4 . 5 0 
9 . 4 0 
5 . 5 0 
8 . 4 0 
2 . 2 0 
0 . 8 5 
2 . 0 0 
5 . 5 0 
0 . 5 3 
0 . 1 6 
0 . 0 6 

1 0 1 . 2 0 

7 5 - 1 4 0 
4 5 . 5 0 
1 3 . 5 0 

6 . 3 0 
9 . 5 0 
5 . 8 0 
9 , 3 3 
2 , 5 0 
0 , 5 0 
1 , 5 5 
5 , 5 0 
0 , 8 5 
0 , 2 1 
0 , 0 5 

9 3 . 3 2 

7 5 - 9 9 
5 1 . 1 0 
1 5 . 7 0 

5 , 4 0 
1 0 , 5 0 

4 , 0 0 
7 , 8 0 
2 . 7 0 
1 . 0 0 
1 . 9 8 
5 . 1 0 
0 . 4 1 
0 , 1 3 
0 . 0 6 

1 0 0 , 0 3 

7 3 - 1 1 4 
4 6 , 4 0 
1 2 . 2 0 

2 . 5 0 
1 4 . 4 0 

4 . 4 0 
8 . 4 0 
2 . 3 0 
1 . 1 0 
1 .4 5 
5 . 8 0 
1 . 5 0 
0 . 2 4 
0 . 0 2 

9 3 . 5 1 

7 5 - 1 4 2 
4 8 . 0 0 
1 4 . 2 0 

5 . 8 0 
8 . 1 0 
5 . 7 0 
9 . 7 0 
2 , 9 0 
0 , 5 0 
1 , 1 3 
3 , 0 0 
0 , 5 5 
0 , 1 3 
0 , 0 4 

9 9 , 3 0 

7 5 - 1 0 0 
5 0 . 9 0 
1 5 . 7 0 

1 . 4 0 
1 2 . 0 0 

4 , 1 0 
7 . 5 0 
2 . 5 0 
1 . 5 0 
1 . 5 8 
5 . 0 0 
0 , 5 5 
0 . 2 1 
0 . 0 2 

9 8 , 7 4 

7 5 - 1 15 
4 7 , 4 0 
1 5 . 4 0 

2 . 7 0 
1 1 , 4 0 

5 , 5 0 
9 , 5 0 
2 , 5 0 
0 , 6 4 
1 , 5 1 
5 , 5 0 
0 , 7 6 
0 . 1 8 
0 , 0 1 

9 8 . 7 0 

7 5 - 1 4 4 
4 6 . 5 0 
1 3 . 7 0 

3 . 4 0 
1 1 . 0 0 

6 . 5 0 
9 , 2 0 
2 , 1 0 
0 , 5 8 
1 , 8 0 
3 , 4 0 
0 , 3 9 
0 , 2 5 
0 , 0 8 

9 9 , 5 0 

7 5 - 1 0 1 
4 9 , 5 4 
1 5 , 6 2 

4 , 4 1 
9 , 5 5 
4 , 3 1 
8 , 4 5 
5 , 2 5 
1 , 5 7 
1 . 9 7 
2 . 8 1 
0 . 6 6 
0 . 2 1 
0 . 0 0 

1 0 0 . 4 1 

7 5 - 1 16 
4 8 . 0 0 
1 3 . 9 0 

2 . 4 0 
1 1 . 8 0 

5 . 3 0 
9 . 4 0 
2 . 4 0 
0 . 5 8 
1 . 2 4 
5 . 1 0 
0 . 6 3 
0 . 1 8 
0 . 0 1 

9 9 . 5 4 

7 5 - 1 4 5 
5 3 . 6 0 
1 3 . 0 0 

2 . 9 0 
9 . 8 0 
4 . 1 0 
7 . 5 0 
2 . 7 0 
1 . 5 0 
1 . 6 9 
2 . 7 0 
0 . 3 9 
0 . 1 5 
0 . 0 7 

1 0 0 . 1 0 

7 5 - l O l F 
4 9 . 5 4 
1 5 . 6 2 

4 . 4 1 
9 . 5 5 
4 . 8 1 
3 . 4 5 
2 . 7 8 
1 . 3 7 
1 . 9 7 
2 . 8 1 
0 . 6 6 
0 . 2 1 
0 . 0 0 

9 9 . 9 4 

7 5 - 1 1 7 
4 7 . 5 0 
1 5 . 5 0 

5 . 4 0 
1 1 . 1 0 

5 . 8 0 
9 . 5 0 
2 . 4 0 
0 . 6 0 
1 . 5 0 
3 . 2 0 
0 . 6 8 
0 . 1 R 
0 . 0 4 

9 9 . 0 0 

7 5 - 1 4 6 
4 6 . 3 0 
1 4 . 0 0 

4 . 5 0 
9 . 4 0 
5 . 5 0 
9 . 7 3 
2 . 0 0 
0 . 5 9 
2 . 1 0 
3 . 4 0 
0 . 8 9 
0 . 2 2 
0 . 0 5 

9 3 . 3 8 

7 5 - 1 0 2 
5 1 . 9 5 
1 4 . 7 2 

1 . 0 8 
9 . 1 7 
7 . 2 4 

1 0 . 8 4 
2 . 4 7 
0 . 6 8 
0 , 2 8 
1 , 5 9 
0 , 2 7 
0 . 1 7 
0 . 0 0 

1 0 0 . 4 6 

7 5 - 1 2 2 
4 8 . 1 0 
1 3 . 7 0 

2 . 6 0 
1 1 . 4 0 

5 . 4 0 
8 . 6 0 
2 . 3 0 
1 . 1 0 
? . 0 0 
3 . 3 0 
0 . 8 5 
0 . 2 4 
0 . 0 5 

9 9 . 6 2 

7 5 - 1 5 1 
5 2 . 3 0 
1 5 , 8 0 

2 . 6 0 
1 0 . 0 0 

5 . 9 0 
7 . 2 0 
2 . 5 0 
1 . 5 0 
1 . 9 9 
2 . 8 0 
0 . 4 4 
0 . 2 0 
0 . 0 8 

9 9 . 9 1 

7 5 - 1 0 5 
5 4 , 7 0 
1 4 , 0 2 
1 1 , 7 9 

0 . 0 0 
4 . 4 4 
8 . 1 5 
2 . 9 9 
1 - 5 1 
0 - 9 2 
1 . 7 9 
0 - 4 2 
0 . 2 0 
0 . 0 0 

1 0 0 . 9 1 

7 3 - 1 2 5 
4 8 . 4 0 
1 3 . 4 0 

2 . 0 0 
1 1 . 6 0 

5 . 2 0 
8 . 9 0 
2 . 6 0 
0 . 9 5 
1 . 6 0 
3 . 4 0 
0 . 7 6 
0 . 1 9 
0 . 0 3 

9 9 . 0 3 

7 3 - 1 5 2 
5 2 . 4 0 
1 3 . 8 0 

3 - 2 0 
9 . 1 0 
4 . 1 0 
7 . 6 0 
2 , 4 0 
1 , 5 0 
2 , 2 0 
2 . 5 0 
0 . 4 1 
0 , 2 0 
0 , 0 2 

9 9 , 5 3 

7 5 - 1 0 4 
5 4 , 0 0 
1 5 . 8 0 

1 . 5 0 
1 0 . 0 0 

4 . 2 0 
8 . 0 0 
2 . 7 0 
1 . 5 0 
1 . 3 6 
2 . 2 0 
0 . 5 2 
0 . 1 6 
0 . 0 1 

9 9 . 5 5 

7 5 - 1 2 9 
4 8 . 3 0 
1 3 . 9 0 

2 . 7 0 
1 1 . 0 0 

6 . 0 0 
9 . 5 0 
2 . 6 0 
0 . 6 5 
0 . 3 5 
3 . 2 0 
0 . 7 2 
0 . 1 8 
0 . 0 3 

9 9 . 6 3 

7 5 - 1 5 4 
4 6 . 0 0 
1 3 . 4 0 

3 . 5 0 
1 1 . 4 0 

6 . 2 0 
9 . 8 6 
2 . 3 0 
0 . 7 5 
1 . 1 0 
3 . 5 0 
0 . 9 2 
0 . 2 5 
0 . 0 5 

9 9 . 2 1 

7 3 - 1 0 6 
51 . 2 0 
1 4 . 1 0 

4 . 9 0 
7 . 8 0 
5 . 7 0 

1 0 . 6 0 
1 . 9 0 
0 . 5 4 
1 . 1 6 
1 . 8 0 
0 . 2 8 
0 . 1 4 
0 . 0 3 

1 0 0 . 1 5 

7 3 - 1 5 0 
4 7 . 6 0 
1 5 . 7 0 

5 . 4 0 
1 0 . 6 0 

5 . 9 0 
9 . 4 0 
2 . 3 0 
0 . 5 5 
2 . 2 0 
3 . 1 0 
0 . 6 6 
0 . 1 8 
0 . 0 6 

9 9 . 6 5 

7 5 - 1 5 7 
4 6 . 2 0 
1 3 . 5 0 

5 . 0 0 
1 1 . 9 0 

6 . 0 0 
9. no 
3 . 2 0 
0 . 7 4 
1 . 8 0 
3 . 5 0 
0 . 9 5 
0 . 2 5 
0 . 0 4 

1 0 0 . 0 8 
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SAMPLF 
SI 02 
AL?n5 
FF205 

fro 
HGO 
CAO 
NA?0 
K?0 
H20 
TIO? 

P?05 
HNO 
ro2 
TOTAL 

SAMPLE 
SI02 

AL205 
FE205 
FFO 
MGO 
CAO 
NA20 

K?0 
H?0 
TI02 

P?05 
HNO 
CO? 
TOTAL 

SAMPLE 
SIO? 
AL?05 
FE205 
FFO 
HGO 
CAO 
NA20 
K 2 0 
112 0 

1102 
P205 
HNO 
CO? 
TOIAL 

Table lb. 

75-158 
4 5 . 00 
12.50 
9.60 
3.00 
4.00 
8.40 
2.50 
0,38 
5,20 
5,50 
1 .?0 
n,25 
n,n3 

98.91 

75-22n 
54.70 
14.00 
5,80 
9, no 
4.nn 
3, no 
3,10 
1 ,40 
0,58 
?,00 
0,36 
0,17 
0.02 

in 1.25 

75-248 
5 5,50 
14,10 
4,00 
8,50 
4,50 
3,40 
2.80 
1.00 
2.50 
1 .70 
0,54 
0,15 
0,01 

101,40 

Ma j or oxide anal 

75-159 
45,90 
11 ,90 
8,40 
7,40 
5,50 
7,00 
2,50 
0,92 
5,30 
5,20 
1.70 
0.24 
0.02 

99,08 

75-221 
5 2,30 
14.50 
4.50 
a.40 
4,40 
3,70 
2,5n 
i.on 
2,50 
2,00 
0.38 
n.i6 
0.04 

101.23 

75-249 
56.20 
13.80 
3.10 
8.20 
5.30 
6.90 
2.90 
1.90 
1.40 
2.20 
0.42 
0.16 
0.01 

100,49 

73-150 
4 8,70 
13,50 
4,?0 
9,10 
5.70 
8.53 
2.70 
0.83 
5.15 
5.40 
0.48 
0.15 
0.05 

98.13 

75-222 
54. RO 
14.00 
2.50 
9.50 
5.50 
7.60 
3.20 
1.90 
0.75 
2.50 
0.41 
0.15 
0.02 

100.45 

73-250 
52.50 
13.90 
2.70 
9.40 
4.50 
8.50 
2.80 
1.10 
1.30 
1.30 
0.40 
0.15 
0,06 

99.52 

yses of DSrw- flows 

75-155 
50.10 
15.50 
3.30 

11.70 
4.40 
7.70 
2.30 
1.10 
1.70 
3.20 
0.72 
0.20 
0.03 

100.45 

73-232 
49.80 
16.70 
2.00 
8.00 
7.O0 

10.80 
2.50 
0.26 
0.38 
1 .00 
0.21 
0.15 
0.01 

100.2 2 

73-251 
55.00 
13.90 
2.30 
9.90 
4,70 
3.40 
2,90 
1,00 
0,92 
2,00 
0,4 0 
0,17 
0,02 

99.61 

73-167 
4 7.90 
13.00 
5.60 

11.00 
5.50 
8,40 
2.50 
1.00 
1.95 
5.10 
(1.72 
0,20 
0,02 

98,69 

75-255 
53,70 
14,50 
3.50 
7.80 
4.70 
8,30 
2.70 
1.50 
1,80 
1,80 
0,37 
0,15 
0.01 

100,43 

75-252 
5 5,50 
15,60 
5,40 
3,90 
3,90 
5,5 0 
5,00 
1.50 
1 .50 
2,10 
0,55 
0,14 
0,05 

100,42 

i collected 1971-1977, 

75-158 
51,40 
14,30 
2,90 
8,50 
5.40 
8.60 
2.50 
1.20 
2.55 
1.70 
0,41 
0,12 
0,03 

99,92 

75-254 
55,00 
14,00 
5,40 
7.50 
3.80 
7.24 
5.10 
1,50 
1.80 
2.10 
0,41 
0.19 
0.10 

100.04 

75-255 
52.50 
15.90 
5,50 
5,70 
4,80 
8,70 
2,60 
0,83 
2.40 
1.70 
0.55 
0,18 
0.02 

100,01 

75-169 
49,30 
14,20 
5,50 

10,20 
5.00 
3.40 
2,70 
1,20 
1,4 0 
5,20 
0,31 
0,19 
0.01 

100.71 

75-255 
52.20 
13.90 
6.10 
6.70 
4.50 
8.70 
2.70 
0,70 
3.50 
1.80 
0.23 
0,23 
0,02 

101,35 

73-261 
50,4 0 
15,20 
5,00 
9,50 
5,70 
7,60 
2,70 
1,00 
5.4 0 
2.80 
0.59 
0.17 
0.02 
99.33 

75-212 
54.10 
14.50 
3.60 
6,70 
4.20 
8.70 
5.00 
1 .40 
1.81 
1.60 
0.40 
0.19 
0.02 

100.02 

7 5-242 
54.10 
13.40 
4.30 
8 .0 0 
3.70 
6.70 
3.30 
1.80 
1.70 
2.10 
0.48 
0.20 
0.01 

99.79 

73-262 
51.10 
15.10 
2.60 

12.10 
4.20 
7.90 
2.90 
1.20 
0.64 
3.10 
0.64 
0.20 
0.05 

99.71 

73-215 
5 5.50 
15.20 
2-20 
7-20 
4.50 
3.20 
2.80 
1 -70 
1-40 
1.80 
0.41 
0-14 
0-01 

100.66 

7 5-2.4 5 
54.70 
14.40 
2.90 
3.20 
4.40 
3.50 
2.60 
1 .40 
1.50 
1.70 
0.37 
0.15 
0.02 

100.94 

73-263 
5 2. 70 
15.50 
6.00 
7.40 
5.90 
8.20 
2.70 
1.40 
0.77 
5.50 
0.70 
0.16 
0.02 

100.95 

75-216 
55.50 
15,60 
4.60 
6.90 
5.50 
7.40 
5.00 
1.70 
1.40 
2.50 
0.51 
0.16 
0.04 

100.41 

75-244 
54.20 
14.60 
2.10 
9.00 
4.70 
8.20 
2.70 
1.10 
1.50 
1.80 
n.34 
U.16 
0.05 

100.43 

73-264 
49.60 
17.50 
3.10 
6.20 
5.90 

11.20 
2.50 
0.35 
0.97 
1.00 
0.20 
0.14 
0.01 

99.77 

73-217 
53,50 
14,90 
2,10 
9,40 
4.70 
8,40 
2.70 
0.84 
1.30 
2.10 
0,34 
0,16 
0.03 

100.47 

73-245 
53.50 
14.10 
4.50 
7.40 
4.40 
8.10 
2.50 
1.40 
2.20 
1.80 
0.38 
0.15 
0,01 

100,4 4 

73-265 
54,10 
14.10 
3.40 
7,80 
4,20 
8,50 
2,70 
1,50 
1,67 
1.80 
0.40 
0,15 
0,08 

100,40 

73-213 
55,40 
14.20 
5.40 
7,90 
4,50 
9.53 
2,60 
1. 10 
1.50 
1-70 
0.52 
0. 16 
0.05 

100. 16 

73-246 
52.40 
14.10 
5.40 
5.40 
4.60 
8.60 
2.80 
1.20 
5,50 
1.80 
0.26 
0.14 
0.02 

101.02 

73-266 
5 2.60 
14.00 
4 . 00 . 
7.50 
5.00 
8.80 
2.70 
1.00 
2.10 
1.70 
0.50 
0.15 
0.05 
99.68 

75-219 
55.90 
14.40 
4,20 
7,20 
4.50 
8,70 
2,90 
0.94 
1.80 
2.00 
0,54 
0,15 
0,05 

101.06 

73-247 
52,50 
13,80 
4,50 
7,60 
4,80 
8,40 
2,40 
1,00 
3,00 
1,90 
0.28 
0.15 
0.0 1 

100.44 

73-271 
53.50 
13,30 
4,40 
8,50 
3,70 
7,40 
3,20 
1.50 
1.70 
2,30 
0.51 
0,17 
0,02 

100,00 

l ^ 



S A M P L E 

5 1 0 2 

A L 2 0 5 
F e ? 0 3 
FEO 
HGO 
CAO 
N A 2 0 

K ? 0 
H?0 
T I 0 2 

P ? 0 5 

HNO 
CO? 
T O T A L 

S A M P L E 

S I O ? 
A L ? 0 5 

F E ? 0 5 
FEO 
HGO 
CAO 
N A ? 0 

K?0 
H?0 
T I 0 2 

P ? 0 5 

HMO 
CO? 
T O T A L 

S A H P L E 

S I O ? 
A L ? 0 5 

F E ? 0 5 

F f O 
MGO 
CAO 
N A 2 0 
K?0 
H20 
T I 0 2 
P2 05 

MNO 
C02 
T O I A L 

T a b l e l b , 

7 - ^ - 2 7 2 
5 5 , 5 0 
1 5 . 5 0 

4 , 0 0 
9 , 4 0 
5 . 70 
7 . 5 0 
5 . 1 0 
1 . 2 0 
1 . 7 0 
2 . 5 0 
0 . 45 
0 . 1 3 
0 . 0 1 

1 0 0 , 1 5 

7 5 - ? 8 7 
5 5 , 60 
1 5 . 7 0 

2 . 0 0 
9 , 3 0 
4 , 4 0 
3 , 7 0 
2 , 3 0 
1 . 2 0 
1 , 2 0 
1 , 8 0 
0 , 5 5 
0 . 2 2 
0 . 0 1 

9 9 . 7 8 

7 5 - 5 0 2 
5 0 . 5 0 
1 5 . 70 

4 , 4 0 
7 . 4 0 
4 , 3 0 
3 , 3 0 
2 , 7 0 
0 , 7 5 
5 . 6 0 
1 . 8 0 
0 . 2 8 
0 . 1 5 
0 . 0 2 

9 3 . 9 0 

, M a j o r o x i d e a n a l 

7 5 - 2 7 5 
5 2 . 9 0 
1 5 . 6 0 

2 . 7 0 
9 . 0 0 
4 . 6 0 
8 . 5 0 
2 . 6 0 
1 . 1 0 
1 . 5 0 
1 . 9 0 
0 . 5 5 
0 . 1 6 
0 . 0 2 

9 8 . 8 1 

7 5 - 2 3 8 
5 5 . 5 0 
1 5 . 7 0 

2 . 5 0 
9 . 1 0 
4 . 5 0 
8 . 7 0 
2 . 6 0 
1 . 2 0 
1 . 5 0 
1 . 3 0 
0 . 5 4 
0 . 2 2 
0 . 0 1 

9 9 . 3 7 

7 3 - 5 0 5 
5 5 . 3 0 
1 4 . 0 0 

2 . 5 0 
9 . 0 0 
4 . 8 0 
P . 5 0 
2 . 9 0 
1 . 1 0 
0 . 9 5 
2 . 0 0 
0 . 5 1 
0 . 1 7 
0 . 0 1 

9 9 . 8 4 

7 5 - 2 7 4 
5 6 . 4 0 
1 4 . 2 0 

2 . 5 0 
7 . 5 0 
5 . 4 0 
6 . 9 0 
5 . 0 0 
1 . 9 0 
1 . 4 5 
2 . 2 0 
0 . 4 1 
0 . 1 6 
0 . 0 5 

1 0 0 . 2 3 

7 3 - 2 8 9 
5 2 . 7 0 
1 3 . 7 0 

3 . 5 0 
8 . 5 0 
5 . 0 0 
8 . 7 0 
3 . 1 0 
1 . 1 0 
1 . 5 0 
1 . 7 0 
0 . 5 2 
0 . 2 1 
0 . 0 4 

9 9 . 7 7 

7 3 - 3 0 4 
5 3 . 5 0 
1 3 . 7 0 

2 , 2 0 
1 0 , 4 0 

4 . 7 0 
8 . 2 0 
2 . 9 0 
1 . 0 0 
0 . 3 5 
2 . 1 0 
0 . 5 5 
0 . 1 7 
0 . 0 2 

9 9 . 8 5 

y s e s o f DSTW- f l o w ; 

7 5 - 2 7 5 
5 2 , 4 0 
1 5 . 4 0 

3 . 0 0 
9 . 2 0 
4 . 8 0 
R . 3 4 
2 . 5 0 
1 . 0 0 
2 . 2 0 
1 . 8 0 
0 . 5 7 
0 . 18 
0 . 0 5 

9 9 . 5 4 

7 5 - 2 9 0 
5 0 . 8 0 
1 3 . 3 0 

3 . 1 0 
1 0 . 5 0 

4 . 5 0 
3 . 5 0 
2 . 7 0 
1 . 5 0 
1 . 5 5 
2 . 7 0 
0 . 5 3 
0 . 2 4 
0 . 0 6 

9 9 . 5 4 

7 5 - 5 0 5 
5 5 . 4 0 
1 3 . 4 0 

2 . 5 0 
9 . 1 0 
3 . 3 0 
7 . 1 0 
5 . 0 0 
1 . 7 0 
1 . 1 0 
2 . 1 0 
0 . 4 0 
0 . 1 7 
0 . 0 2 

9 9 . 5 9 

7 5 - 2 7 6 
5 1 . 4 0 
1 5 . 4 0 

5 . 2 0 
9 . 0 0 
4 . 3 0 
3 . 2 0 
5 . 0 0 
1 , 6 3 
1 . 5 0 
1 . 3 0 
0 . 5 7 
0 . 1 7 
0 . 0 5 

9 8 . 6 5 

7 5 - 2 9 5 
5 4 , 4 0 
1 5 , 5 0 

2 . 2 0 
1 0 . 0 0 

3 . 6 0 
7 . 2 0 
2 , 8 0 
2 , 2 0 
0 , 9 1 
2 . 5 0 
0 . 4 5 
0 . 2 1 
0 . 0 1 

9 9 . 7 6 

7 5 - 5 0 6 
5 2 . 4 0 
1 5 . 8 0 

5 . 8 0 
7 , 8 0 
4 , 9 0 
3 , 7 0 
2 , 8 0 
0 . 8 2 
2 . 1 ( 1 
1 , 8 0 
0 , 5 7 
0 , 1 6 
0 , 0 2 

9 0 , 4 7 

! c o l l e c t 

7 5 - 2 7 7 
5 4 , 9 0 
1 3 , 5 0 

2 . 7 0 
8 , 9 0 
5 , 5 0 
6 , 9 ( 1 
5 , 0 0 
1 , 9 0 
1 , 0 0 
2 , 1 0 
0 . 5 4 
0 . 1 5 
0 . 0 2 

9 3 . 8 1 

7 5 - 2 9 4 
5 0 . 1 0 
1 2 , 6 0 

5 , 9 0 
1 0 . 5 0 

4 . 2 0 
7 . 9 0 
2 . 7 0 
1 . 1 0 
1 . 7 0 
5 . 1 0 
0 . 5 8 
0 . 1 8 
0 . 0 3 

9 8 . 5 9 

7 3 - 3 0 7 
5 0 . 9 0 
1 3 . 6 0 

4 . 4 0 
7 . 5 0 
5 . 0 0 
9 . 1 0 
3 . 2 0 
1 . 0 0 
2 . 2 0 
1 . 3 0 
0 . 3 6 
0 . 1 5 
0 . 0 2 

9 9 . 2 5 

ed 1 9 7 1 - 1 9 7 7 . 

7 3 - 2 7 3 
5 1 . 4 0 
1 3 . 1 0 

3 . 6 0 
fi.20 
4 . 2 0 
R . 4 0 
2 . 8 0 
1 . 4 0 
1 . 4 8 
3 . 4 0 
0 . 6 5 
0 . 1 9 
0 . 0 4 

9 8 . 8 6 

7 5 - 2 9 5 
5 0 . 6 0 
1 5 . 5 0 

2 . 6 0 
1 1 . 9 0 

4 . 2 0 
7 . 9 0 
2 . 5 0 
1 . 4 0 
1 . 1 0 
5 . 1 0 
0 . 6 1 
0 . 2 0 
0 . 0 1 

9 9 . 5 2 

7 5 - 3 0 a 
5 2 . 4 0 
1 3 . 8 0 

3 . 2 0 
9 . 0 0 
4 . 3 0 
8 . 0 0 
5 . 1 0 
0 . 9 2 
1 . 7 0 
1 . 9 0 
0 . 5 5 
0 . 1 5 
0 . 0 5 

9 9 . 5 5 

7 5 - 2 7 9 
5 0 . 1 0 
1 3 . 6 0 

5 . 9 0 
8 . 0 0 
4 . 0 0 
7 . 7 0 
2 . 5 0 
1 . 0 0 
3 . 1 0 
2 . 5 0 
0 . 5 5 
0 . 1 6 
0 . 0 4 

9 9 . 5 5 

7 5 - 2 9 6 
5 0 . 5 0 
1 5 . 1 0 

3 , 6 0 
7 , 0 0 
5 , 8 0 
9 , 4 0 
3 . 0 0 
0 . 6 1 
2 . 2 0 
1 . 4 0 
0 . 3 5 
0 . 1 5 
0 . 0 5 

9 9 . 1 6 

7 3 - 3 0 9 
5 0 . 1 0 
1 4 . 4 0 

4 . 5 0 
6 . 6 0 
5 . 9 0 
9 . 9 0 
2 . 9 0 
0 . 3 3 
2 . 4 0 
1 . 4 0 
0 . 2 9 
0 . 1 5 
0 . 0 2 

9 8 . 9 4 

7 3 - 2 8 0 
4 8 . 3 0 
1 7 . 5 0 

2 . 3 0 
7 . 0 0 
7 . 4 0 

1 0 . 9 0 
2 . 5 0 
0 . 1 7 
1 . 10 
1 . 1 0 
0 . 2 1 
0 . 1 5 
0 . 0 3 

9 9 . 1 6 

7 3 - 2 9 7 
5 0 . 4 0 
1 4 . 10 

5 . 5 0 
5 . 7 0 
4 . 5 0 
8 . 2 0 
2 , 5 0 
0 , 5 9 
4 , 1 0 
1 , 7 0 
0 , 3 1 
0 , 1 4 
0 . 0 2 

- 9 3 . 5 6 

7 3 - 3 1 0 
5 4 . 9 0 
1 2 . 5 0 

2 . 4 0 
8 . 2 0 
4 , 0 0 
7 , 8 0 
3 . 10 
2 . 0 0 
1 , 2 0 
2 , 2 0 
0 , 3 5 
0 , 1 6 
0 . 0 2 

9 3 . 8 4 

7 5 - 2 8 1 
5 2 . 9 0 
1 5 . 5 0 

5 , 0 0 
9 . 6 0 
5 . 8 0 
7 . 5 0 
5 , 2 0 
1 , 5 0 
1 , 7 0 
2 , 2 0 
0 , 4 4 
0 , 1 8 
0 , 0 2 

9 8 , 9 4 

7 5 - 2 9 8 
5 2 , 4 0 
1 3 , 5 0 

4 . 4 0 
7 . 5 0 
4 . 4 0 
3 . 0 0 
2 . 8 0 
1 . 1 0 
2 . 1 0 
1 . 8 0 
0 . 3 7 
0 . 1 5 
0 . 0 2 

9 8 . 5 4 

7 3 - 5 1 1 
5 0 . 1 0 
1 4 . 2 0 

5 . 2 0 
6 . 7 0 
5 . 6 0 

1 0 . 8 0 
2 . 7 0 
0 . 4 8 
2 . 6 0 
1 . 5 0 
0 . 2 8 
0 . 1 5 
0 . 0 1 

1 0 0 . 5 2 

7 5 - 2 8 2 
5 2 . 4 0 
1 4 . 0 0 

5 . 5 0 
7 . 6 0 
5 . 0 0 
8 . 8 0 
2 . 7 0 
0 . 9 1 
1 . 9 0 
1 . 8 0 
0 . 2 8 
0 . 1 6 
0 . 0 2 

9 8 . 8 7 

7 5 - 2 9 9 
5 3 . 5 0 
1 4 . 2 0 

3 . 1 0 
7 . 2 0 
4 . 4 0 
8 . 4 0 
2 . 9 0 
1 . ? 0 
1 . 9 4 
1 . 3 0 
0 , 5 8 
0 . 1 4 
0 - 0 2 

9 9 . 1 8 

7 3 - 3 1 2 
5 3 , 8 0 
1 5 , 5 0 

4 . 4 0 
7 , 8 0 
3 . 6 0 
5 . 6 0 
3 . 0 0 
1 . 4 0 
2 . 3 5 
2 . 0 0 
0 . 3 7 
0 - 1 5 
0 . 0 5 

9 8 - 3 2 

7 5 - 2 8 5 
5 2 . 10 
1 5 . 60 

2 , 5 0 
9 , 2 0 
5 . 0 0 
R.sn 
2 . 7 0 
0 . 7 0 
2 . 1 0 
1 . 7 0 
0 . 2 3 
0 . 1 6 
0 . 0 6 

9 8 . 7 0 

7 5 - 5 0 0 
5 5 . 0 0 
1 4 . 4 0 

1 . 6 0 
8 . 5 0 
4 . 7 0 
8 . 4 0 
2 . 9 0 
1 . 5 0 
1 . 3 1 
1 . 9 0 
0 . 5 3 
0 . 1 6 
0 . 0 1 

9 8 . 5 6 

7 3 - 3 1 3 
5 5 . 0 0 
1 5 . 5 0 

4 . 3 0 
7 . 4 0 
4 . 0 0 
5 . 9 0 
2 . 9 0 
1 . 5 0 
2 . 5 0 
2 . 0 0 
0 . 5 8 
0 . 1 5 
0 . 0 2 

9 9 . 1 5 

7 5 - 2 8 4 
5 5 . 4 0 
1 4 . 0 0 

2 . 4 0 
9 . 0 0 
4 . 6 0 
8 . 5 0 
2 . 9 0 
1 . 2 0 
1 . 1 0 
1 . 9 0 
0 . 5 4 
0 . 2 1 
0 . 0 2 

9 9 . 5 7 

7 3 - 3 0 1 
5 1 . 1 0 
1 3 . 6 0 

3 . 4 0 
8 , 6 0 
5 , 0 0 
8 . 4 0 
3 . 0 0 
0 . 7 9 
2 . 5 0 
1 . 9 0 
0 . 3 0 
0 . 1 7 
0 . 0 5 

9 8 . 7 9 

7 5 - 5 1 4 
5 0 . 1 0 
1 2 . 8 0 

5 , 9 0 
1 0 , 5 0 

4 , 4 0 
7 , 9 0 
5 , 0 0 
1 , 2 0 
0 , 9 4 
3 . 2 0 
0 , 5 3 
0 , 1 9 
0 . 0 5 

9 8 . 8 9 

? ? 



T a b l e l b . M a j o r o x i d e a n a l y s e s o f OSTU- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

SAMPLE 
SIO? 
AL?05 
FE205 
FFO 
HGO 
CAO 
NA20 
K20 
H20 
TI02 
P205 

HNO 
CO? 
TOTAL 

SAHPLF 
SIO? 
AL205 
FE205 
FFO 
HGO 
CAO 
NA20 
K20 
1120 
T 102 

P205 
MNO 
C02 
TOTAL 

SAMPLE 
SI02 
AL205 
16 205 
FFO 
MGO 
CAO 
NA?0 
K?0 
ll?0 

TI02 
P205 

MNO 
CO? 
TOTAL 

73-515 
51.20 

i5.no 
2.50 
7.70 
6.10 
10.00 
2.90 
0.77 
1.50 
1.40 
0. 5 7 
0.20 
0.04 

99.48 

75-52aF 
51.50 
14.22 
12.55 
0.00 
5.70 
9.54 
2.69 
0.75 
0.00 
1.54 
0.23 
0.21 
0.00 

99.16 

75-545 
55.40 
14.20 
1 .50 
9.50 
5.20 
9.00 
2.90 
1 .20 
0.75 
1 .70 
0.51 
0.21 
0.08 

100.05 

75-515 
54.10 
1.4.20 
5.50 
7.40 
4.50 
,3.20 
2.70 
1 .50 
1 .58 
1 .50 
0.57 
0.19 
0.01 

99.75 

75-329 
50.83 
14.56 
5,50 
5.95 
4.9 3 
9.46 
2.91 
0,75 
5-20 
1-54 
0-29 
0,17 
0-05 

100-24 

75-545 
50.02 
15,76 
2,55 

1 1 ,24 
5.01 

8,50 
2,68 
1,55 
0.79 

2.35 
0.58 
0.21 
0.00 

99,65 

75-517 
54.40 
14.50 
4.10 
7.60 
4,50 
8,50 
2,30 
1.50 
1.22 
1.80 
0.59 
0.15 
0.01 

101.38 

73-350 
54.21 
13.45 
5.70 
5.59 
3.38 
7.10 
2.72 
1.55 
2.30 
1.90 
0.31 
0.13 
0.01 

100.58 

73-346 
53.55 
12.93 
2.80 

10.51 
3.54 
6.96 
3.13 
1.54 
1.21 
2.34 
0.42 
0.20 
0.04 

98.95 

73-513 
50.10 
12.50 
2.40 

11.70 
4.40 
7.90 
2.90 
1.40 
1.55 
5.20 
0.54 
0.19 
0.04 

98.72 

75-331 
54.21 
13.25 
4.90 
7.10 
5.54 
6.92 
2.33 
1.75 
2.60 
1.95 
0.34 
0.20 
0.05 

99.65 

73-347 
54.59 
13.28 
2.20 
9.60 
5.74 
7.15 
5.09 
1.91 
0.85 
2.05 
0.51 
0.19 
0.05 

98.98 

7 5-519 
5 5.10 
14.30 
2.10 
3.50 
4.BO 
3,80 
5.00 
1,20 
1,40 
1 .30 
0.57 
0.15 
0.01 

99,35 

75-552 
55,81 
15,80 
2,60 
7.81 
5.5 8 
7.22 
5.10 
2,00 
'1,54 
1,98 
0,5 5 
0.20 
0,04 

100,0 5 

75-548 
51,28 
14.64 
1,57 
9,01 
5,93 
10.52 
2.35 
0,55 
1,10 
1,59 
0,26 
0,17 
n,oo 

100.2 2 

75-520 
5 5,50 
15,50 
3,10 
9,30 
3,70 
7,60 
5,4n 
1.50 
1.50 
2.20 
0,4 3 
0,18 
0.01 

100. 17 

73-553 
50,45 
13,92 
2,58 
11.16 
5.15 
3.52 
2.85 
1.55 
0.65 
2.88 
0.68 
0.21 
0.00 

100.56 

73-349 
51.52 
12.97 
2,18 

11,89 
4.05 
7.75 
2.72 
1.57 
1.4 4 
3.21 
0.42 
0.19 
0.00 

99.91 

75-521 
55.50 
14.50 
2.60 
7.50 
5.00 
9,00 
2,80 
1,00 
2,40 
1,90 
0,29 
0,14 
0,04 

100,4 7 

75-334 
53.36 
12.93 
3.70 
9.49 
3.52 
6.91 
3.27 
1.66 
1.70 
2.35 
0.42 
0.20 
0.0 2 

99.58 

73-355 
52.28 
14.92 
3.00 
6.35 
5.92 
9.99 
2,34 
0,52 
2,50 
1,07 
0,26 
0,16 
0.05 

99.74 

75-522 
4 8.20 
15,60 
2,20 
8,00 
8,10 

10.80 
2.60 
0,22 
0,59 
1,00 
0.18 
0.14 
0,01 

98,64 

75-355 
55,45 
13,76 
2.60 
7,98 
3,74 
7.29 
2.96 
2.00 
1.70 
1 .90 
0.51 
0,19 
0,04 

99.92 

73-356 
50.73 
14.02 
4.50 
7.25 
5.4 9 
9.67 
2,85 
0,66 
2,50 
1,50 
0,29 
0,18 
0,02 

99.64 

75-525 
50.50 
i5.no 
2.30 

1 1.00 
4.00 
3.50 
2.90 
1.60 
1.25 
2.80 
0.67 
0-25 
0.08 

99.25 

75-558 
49.70 
16-20 
4 - 00 
6-50 
7-90 

10-80 
2-50 
0-15 
0- 76 
1-00 
0-17 
0.14 
0.01 

99.65 

73-557 
55.47 
15.02 
5.00 
6.98 
3.63 
7-08 
2.72 
1 . 7R 

2.80 
1.R5 
0.32 
0.19 
0.02 

93.85 

7 5-524 
55.RO 
14.10 
2.20 
8.50 
4.60 
3.60 
2.90 
1.50 
1.36 
1.60 
0.37 
0.21 
0.08 

99.82 

73-559 
50.29 
15.89 
5.50 
9.87 
5.05 
8.53 
2.69 
1.50 
1.15 
2.83 
0.69 
0.20 
0.00 

100.15 

73-358 
54.60 
15.60 
2.80 
8.18 
3.67 
7.28 
2.95 
1.97 
1.58 
1.92 
0.33 
0.18 
0.03 

99.07 

75-52 5 
51.90 
14.00 
2.10 

11.40 
4.50 
3.20 
2.30 
1.50 
1.12 
2.90 
0,62 
0,17 
0,06 

100,87 

75-340 
54,58 
13,28 
2,80 
9.52 
3.46 
6.70 
3.41 
1.71 
1.60 
2.27 
0.42 
0.19 
0.03 

100.07 

73-359 
54,43 
13,59 
4,00 
7,65 
3.55 
5.89 
5.15 
1.64 
1.70 
1.90 
0.34 
0.17 
0.02 

99.10 

75-526 
5 5.80 
14.20 
4,20 
7,20 
4,60 
3,20 
2,30 
0,95 
2.50 
1,80 
0.33 
0.14 
0.05 

100,75 

73-341 
53.37 
13.05 
5.00 
10.06 
5.55 
6.81 
5.31 
1.64 
1.62 
Z.36 
0.42 
0.20 
0.08 

99,57 

73-360 
52,65 
14, 55 
3,50 
7,55 
4.80 
8.84 
2.31 
1.19 
2.40 
1.54 
0.28 
0.17 
0.03 

99.91 

75-528 
5 1.70 
14.20 
4.00 
7.10 
5.20 
8.70 
2.70 
0,77 
2,50 
1,-60 
0.4 2 
0.20 
0.05 

• 98.94 

75-542 
55.99 
13.36 
5.40 
8,18 
5,61 
7,05 
3.01 
1.77 
1.90 
2.00 
0.55 
0.19 
0.05 

98.84 

75-551 
49.28 
15.70 
5.64 

10.16 
4.81 
8.5 5 
2.59 
1.42 
1.41 
2.87 
0.69 
0.21 
0.00 

99.31 

n-

http://i5.no
http://i5.no


SAMPLE 
S I 0 2 
AL205 
FE205 
FEO 
HGO 
CAO 
NA20 
K 2 0 
H2 0 
T I O ? 
r ? 0 5 
HMO 
CO? 
TOIAL 

SAHPLF 
SIO? 
AL?0 3 
FE?05 
FFO 
HGO 
CAO 
NA20 
K20 
H20 
T102 
P205 
MNO 
C02 
TOIAL 

SAMPLE 
S I 0 2 
AL205 
FE205 
FEO 
HGO 
CAO 
NA?0 
K20 
112 0 
T I 0 2 
P205 
MNO 
CO? 
TOTAL 

T a b l e l b . 

7 5 - 5 6 ? 
4 9 . 7 2 
1 5 . 5 8 

5 . 2 5 
1 0 . 5 3 

4 . 3 9 
3 . 5 0 
2 . 3 5 
1 . 4 5 
1 . 4 1 
2 . 9 4 
0 . 5 4 
0 . 2 1 
0 . 0 0 

1 0 0 . 1 1 

7 5 - 5 7 4 
5 1 . 99 
1 5 . 7 4 

5 . 6 0 
8 . 2 4 
4 . 8 9 
8 . 7 5 
2 . 3 3 
0 . 3 7 
2 . 5 0 
1 . 7 3 
0 . 2 9 
0 . 2 1 
0 . 0 7 

9 9 . 5 6 

7 4 - 1 2 
5 5 . 0 0 
1 3 . 70 

1 . 7 0 
9 . 2 0 
4 . 5 0 
7 , 3 0 
5 . 1 0 
1 , 20 
1 . 5 5 
1 , 7 0 
0 , 5 2 
0 - 1 5 
0 - 0 6 

1 0 0 . 0 8 

. H a j o r ox 

7 5 - 5 6 5 
5 5 . 5 5 
1 5 . 4 5 

2 . 4 0 
9 . 6 9 
5 . 7 0 
7 . 4 5 
3 . 1 1 
1 . 7 8 

- 1 . 4 3 
2 . 0 5 
0 . 5 8 
0 . 1 9 
0 . 0 2 

9 5 . 1 1 

7 5 - 5 7 5 
5 2 . 5 8 
1 5 . 7 5 

4 . 3 0 
7 . 2 5 
5 . 0 7 
a . 7 5 
2 . 8 3 
1 . 0 1 
2 . 1 0 
1 . 5 6 
0 . 5 1 
0 . 2 1 
0 . 0 2 

9 9 . 5 0 

7 4 - 1 5 
5 6 . 7 0 
1 4 . 1 0 

0 . 4 5 
8 . 9 0 
3 . 6 0 
5 . 7 0 
5 . 4 0 
1 . 5 0 
1 . 4 2 
1 . 9 0 
0 . 5 2 
0 . 1 4 
0 . 0 6 

9 9 . 1 9 

1 i d e a n a l 

7 3 - 5 6 4 
5 1 . 4 0 
1 3 . 5 0 

2 . 5 0 
1 0 . 7 0 

4 . 2 0 
3 . 4 0 
2 . 9 0 
1 .4 0 
1 . 0 0 
5 . 0 0 
0 . 6 6 
0 . 2 4 
0 . 0 1 

9 9 . 5 1 

7 5 - 3 7 6 
5 0 . 5 5 
1 4 . 5 3 

3 . 6 0 
7 . 2 5 
6 . 5 9 

1 0 . 0 8 
2 . 3 9 
0 . 6 6 
2 . 4 0 
1 . 5 4 
0 . 5 4 
0 . 1 7 
0 . 0 5 

9 9 . 9 9 

7 4 - 1 4 
5 3 . 9 0 
1 4 . 0 0 

2 . 4 0 
1 0 . 6 0 

3 . 5 0 
7 . 2 0 
3 . 2 0 
1 . 5 0 
1 . 5 0 
2 . 4 0 
0 . 4 1 
0 . 1 7 
0 . 0 1 

1 0 0 . 9 9 

y s e s o f DSTW- f l o w s 

7 3 - 5 5 5 A 
5 1 . 4 5 
1 4 . 4 2 

1 . 5 6 
9 . 0 4 
6 . 9 7 

1 0 . 4 4 
2 . 2 8 
0 . 5 9 
1 . 6 8 
1 . 6 0 
0 . 2 4 
0 . 1 7 
0 . 0 0 

1 0 0 . 4 4 

7 5 - 5 7 7 
5 0 . 8 0 
1 3 . 2 5 

2 . 1 0 
1 1 . 9 0 

4 . 5 0 
7 . 6 0 
2 . 5 0 
1 . 5 0 
1 . 1 0 
3 . 1 5 
0 . 8 7 
0 . 2 1 
0 . 0 2 

9 9 . 1 0 

7 4 - 1 5 
5 4 . 6 0 
1 4 . 0 0 

2 . 1 0 
1 0 . 1 0 

3 . 3 0 
7 . ? 0 
5 . 0 0 
1 . 7 0 
1 . 5 9 
2 . 1 0 
0 . 4 5 
0 . 1 6 
0 . 0 1 

1 0 0 . 3 9 

7 5 - 3 5 6 
5 1 . 6 9 
1 5 . 0 9 

2 . 4 4 
1 1 . 5 5 

4 ,OR 
7 , 3 2 
2 , 5 9 
1 , 5 2 
1 , 0 9 
5 . 2 0 
0 . 5 9 
0 . 18 
0 . 0 0 

9 9 . 6 5 

7 5 - 5 7 7 F 
5 0 . 5 4 
1 2 . 9 1 
1 5 , 7 7 

0 , 0 0 
4 , 6 4 
3 , 2 8 
2 . 3 9 
1 . 5 8 
0 , 0 0 
2 . 9 5 
0 . 5 5 
0 . 2 2 
0 . 0 0 

9 9 . 9 2 

7 4 - 1 5 
5 5 . 6 0 
1 5 . 7 0 

2 . 5 0 
9 , 1 0 
3 , 4 0 
5 , 8 0 
3 , 1 0 
2 . 0 0 
1 . 5 0 
2 . 1 0 
0 , 5 5 
0 , 1 5 
0 . 0 1 

1 0 1 . 1 2 

1 c o l l e c t 

7 5 - 5 5 7 
5 4 . 2 5 
1 5 . 0 6 

4 . 2 0 
7 , 5 0 
5 , 5 9 
7 , 1 1 
2 . B 2 
1 . 8 9 
1 . 5 0 
2 . 0 6 
0 . 5 1 
0 . 2 0 
0 , 0 1 

9 8 , 6 0 

7 5 - 5 7 8 
5 1 , 1 0 
1 5 , 5 0 

2 , 9 0 
1 0 . 0 0 

4 . 5 C 
3 , 7 0 
2 . 9 0 
1 . 5 0 
1 . 2 0 
5 . 1 0 
0 , 6 8 
0 , 2 6 
0 , 0 7 

1 0 0 , 0 1 

7 4 - 1 7 
5 5 , 5 0 
1 5 , 8 0 

2 , 1 0 
. 9 . 4 0 

5 . 5 0 
5.an 
5 . 2 0 
2.no 
1 , 4 2 
2 , 0 0 
0 , 5 5 
0 , 1 5 
0 , 0 1 

1 0 1 , 0 5 

ed 1 9 7 1 - 1 9 7 7 , 

7 5 - 5 6 3 
5 5 , 3 0 
1 5 , 7 0 

3 , 0 0 
8 , 4 0 
5 , 4 0 
6 , 0 0 
3 , 1 0 
1 , 4 5 
1 . 5 0 
2 . 0 0 
0 . 5 6 
0 . 1 7 
0 . 0 2 

9 8 . 9 0 

7 5 - 3 7 9 
5 0 . 9 0 
1 3 . 5 0 

2 . 6 0 
1 1 , 0 0 

4 , 1 0 
7 , 8 0 
2 . 5 0 
1 . 5 0 
1 . 4 7 
2 . 9 0 
0 . 6 8 
0 . 2 4 
0 , 0 2 

9 9 , 1 1 

7 4 - 1 8 
5 6 , 7 0 
1 5 . 3 0 

2 . 2 0 
8 . 5 0 
3 . 4 0 
6 . 3 0 
5 . 5 0 
2 . 1 0 
1 . 5 2 
2 . 0 0 
0 . 5 3 
0 , 1 5 
0 , 0 1 

1 0 1 . 1 1 

7 3 - 5 6 8 F 
5 5 , 5 6 
1 3 , 5 6 
1 2 , 9 9 

0 , 0 0 
5 , 6 4 
5 . 5 4 
5 . 1 4 
1 , 7 5 
0 . 0 0 
1 . 9 9 
0 . 3 7 
0 . 1 9 
0 . 0 0 

9 9 . 5 1 

7 3 - 5 8 0 
5 1 . 9 0 
1 4 . 0 3 

3 . 7 0 
7 , 2 7 
5 , 1 4 
8 , 7 9 
2 , 7 9 
1 . 1 4 
2 . 4 0 
1 . 6 0 
0 . 2 7 
0 . 1 5 
0 . 0 5 

9 9 , 2 4 

7 4 - 1 9 
5 7 . 3 0 
1 4 . 5 0 

2 . 0 0 
6 . 3 0 
3 . 8 0 
7 . 1 0 
3 . 2 0 
2 . 0 0 

• 1 . 5 9 
2 . 0 0 
0 . 5 6 
0 , 1 5 
0 , 0 1 

1 0 0 , 3 1 

7 5 - 5 5 9 
5 4 , 5 9 
1 5 , 5 4 

2 , 8 0 
8 , 1 5 
5 , 5 2 
7 . 1 0 
2 . 9 5 
2 . 0 7 
5 . 1 5 
1 . 3 9 
0 , 5 5 
0 . 1 9 
0 , 0 1 

1 0 0 , 4 1 

7 5 - 5 3 1 
5 5 , 1 4 
1 5 , 7 5 

5 , 6 0 
3 , 1 5 
5 . 7 1 
7 , 2 4 
5 , 1 6 
1 , 5 6 
1 , 8 0 
2 , 0 2 
0 , 5 8 
0 , 2 0 
0 . 0 6 

9 3 . 7 7 

7 4 - 2 0 
5 6 , 3 0 
1 4 , 20 

1 , 8 0 
7 , 5 0 
4 , 0 0 
7 . 4 0 
5 . 50 
1 , 7 0 
1 . 1 8 
2 . 0 0 
0 . 5 7 
0 . 1 5 
0 , 0 1 

9 9 , 9 2 

7 5 - 5 7 0 
5 5 , 0 1 
1 5 . 7 6 

2 . 9 0 
7 . 7 5 
5 . 6 7 
7 . 1 4 
2 . 9 5 
2 . 1 1 
1 , 1 8 
2 , 0 0 
0 , 5 4 
0 , 2 0 
0 , 0 2 

9 9 , 0 1 

7 5 - 3 8 2 
5 4 . 6 5 
1 3 , 7 5 

3 , 2 0 
7 . 1 3 
3 , 6 7 
7 , 4 V 
3 , 0 0 
1 , 9 9 
1 , 1 0 
2 , 0 9 
0 . 4 2 
0 . 2 1 
0 , 0 2 

9 8 , 5 5 

7 4 - 2 1 
5 5 . 6 0 
1 3 . 8 0 

2 . 2 0 
9 . 4 0 
5 . 5 0 
6 . 5 0 
5 . 4 0 
1 . 7 0 
0 . 8 3 
2 . 1 0 
0 . 3 6 
0 . 1 5 
0 . 0 1 

9 9 . 6 5 

7 5 - 3 7 1 
5 3 , 5 9 
1 5 , 6 2 

6 , 5 0 
5 , 5 5 
5 , 5 4 
7 , 1 0 
2 , 8 4 
1 . 7 4 
1 . 8 2 
1 . 9 0 
0 . 5 4 
O.ia 
0 . 0 2 

9 8 . 8 2 

7 5 - 5 8 5 
5 3 . 7 6 
1 3 . 4 5 

4 . 7 0 
6 . 0 3 
3 . 3 2 
6 . 9 1 
3 . 0 2 
1 . 9 3 
2 . 0 8 
2 . 2 8 
0 . 5 2 
0 . 1 7 
0 . 0 3 

9 8 . 2 5 

7 4 - 2 2 
5 3 . 0 0 
1 4 . 6 0 

2 . 5 0 
9 . 7 0 
4 . 5 0 
7 . 9 0 
5 . 0 0 
1 . 5 0 
1 . 1 3 
2 . 0 0 
0 . 3 6 
0 . 1 7 
0 . 0 1 

9 9 . 9 7 

7 5 - 5 7 2 
5 1 . 5 0 
1 4 . 6 6 

4 . 5 0 
6 . 9 2 
5 . 1 9 
9 . 5 5 
2 . 9 5 
0 . 8 5 
2 . 1 0 
1 . 5 5 
0 . 2 9 
0 . 1 7 
0 . 0 2 

1 0 0 . 0 4 

7 4 - 5 
5 1 . 8 0 
1 4 . 4 0 

2 . 6 0 
9 , 5 0 
4 . 9 0 
8 . 4 0 
2 . 8 0 
1 . 10 
1 , 0 2 
1 , 9 0 
0 , 3 5 
0 . 1 6 
0 . 0 3 

9 8 . 7 6 

7 4 - 2 3 
5 3 . 2 0 
1 5 . 9 0 

2 . 7 0 
9 . 1 0 
4 . 9 0 
8 . 1 0 
5 . 1 0 
1 . 1 0 
1 . 5 8 
1 . 8 0 
0 . 3 5 
0 . 1 6 
0 , 0 1 

1 0 0 . 0 0 

7 5 - 5 7 5 
5 2 . 1 9 
1 5 . 4 7 

5 . 5 0 
8 . 4 9 
4 . 8 4 
8 , 6 9 
2 , 7 0 
1 . 2 5 
1 . 6 0 
1 . 9 5 
0 . 5 2 
0 . 2 1 
0 . 0 5 

9 9 . 2 4 

7 4 - 1 1 
5 5 . 0 0 
1 4 . 1 0 

2 . 1 0 
8 . 5 0 
4 . 8 0 
3 . 0 0 
5 , 2 0 
1 , 1 0 
1 , 9 6 
1 . 7 0 
0 . 2 8 
0 . 1 5 
0 . 0 8 

1 0 0 , 9 7 

7 4 - 2 4 
5 3 , 7 0 
1 4 , 5 0 

2 , 4 0 
8 , 7 0 
5 , 1 0 
3 , 9 0 
2 . 9 0 
1 . 1 0 
1 . 3 1 
1 . 8 0 
0 . 5 1 
0 . 1 6 
0 , 0 1 

1 0 0 . 6 9 

v\ 



Table lb. Hajor oxide analyses of OSTU- flows collected 1 9 7 1 - 1 9 7 7 . 

SAHPLE 
SIO? 
AL205 
F.E20 5 
FFO 
HGO 
CAO 
NA?0 
K?0 
H20 
TIO? 
P?05 
HNO 
CO? 
TOIAL 

SAMPLE 
5 10? 
AL205 
FE?05 
F t; 0 
MGO 
CAO 
HA?0 
K 2 O 

H?0 
TIO? 
P205 
HNO 
CO? 
TOIAL 

SA'IPLE 
S I 0 2 
AL?05 
Ff ?0 5 
F t: 0 
HGO 
CAO 
NA?0 
K?0 
H20 

no? 
P205 
HNO 
C02 
TOTAL 

7 4 - ? 5 
5 4 , 7 0 
1 4 , 00 

2 , 0 0 
9 , 5 0 
4 , 6 0 
7 , 3 0 
5 , ? n 
1 , 0 0 
1 , 8 6 
1 , 9 0 
n . ? a 
n , i 6 

n,ni 
i n o , 3 i 

74 -5 (1 
5 5 , 5 1 
1 5 . 9 2 
1 2 . 7 7 

0 . 0 0 
5 . 3 1 
7 . 7 0 
2 , 9 4 
1 . 7 2 
1 . 7 0 
2 , 1 2 
0 , 4 0 
0 . 19 
0 , 0 0 

1 0 0 , 5 8 

7 4 - 2 0 6 
5 0 . 0 4 
1 5 . 5 5 
1 5 . 5 7 

0 . 0 0 
4 . 6 0 
3 . 5 5 
2 . 8 0 
1 .4 5 
1 , 7 8 
2 . 3 5 
0 . 5 9 
0 , 2 4 
0 , 0 0 

1 0 1 , 1 0 

7 4 - 4 3 
5 ? , 2 9 
1 4 . 5 1 
1 2 . 0 1 

0 . 0 0 
4 . 8 1 
9 . 1 8 
? . 9 4 
0 . 8 5 
2 , 8 8 
1 , 5 9 
0 , 2 4 
0 . 1 8 
0 . 0 0 

1 0 1 . 5 8 

7 4 - 6 1 
5 5 , 3 8 
1 4 , 0 5 
1 2 , 3 9 

0 , 0 0 
3 , 7 7 
7 . 6 6 
2 . 9 7 
1 . 7 5 
1 . 1 4 
2 . 1 2 
0 . 5 9 
0 . 1 9 
0 . 0 0 

1 0 0 . 2 9 

7 4 - 2 0 7 
5 5 . 5 8 
1 4 . 0 8 
1 2 . 5 2 

0 . 0 0 
4 , 7 0 
3 . 4 5 

' 2 . 7 7 
1 . 5 1 
1 . 0 6 
1 . 7 6 
0 . 5 4 
0 . 1 9 
0 . 0 0 

1 0 0 . 5 7 

7 4 - 4 9 
5 5 . 0 7 
1 4 . 5 5 
1 2 . 5 7 

0 . 0 0 
4 . 3 1 
3 . 7 5 
2 . 8 9 
1 . 1 0 
1 , 3 5 
1 , 7 3 
0 , 2 5 
0 . 1 9 

n.oo 
i n i . i o 

7 4 - 6 2 
5 2 . 7 9 
1 5 . 7 5 
1 4 . 0 9 

0 . 0 0 
5 . 6 1 
6 . 7 8 
5 . 2 2 
1 . 6 8 
1 . 5 5 -
2 . 3 9 
0 . 4 2 
0 . 1 8 
0 . 0 0 

1 0 0 . 2 7 

7 4 - 2 0 3 
5 2 . 9 8 
1 4 . 1 4 
1 2 , 6 2 

0 , 0 0 
5 . 4 2 
9 . 0 5 
2 . 3 3 
1 . 1 6 
0 . 5 8 
1 . 7 7 
0 . 2 5 
0 . 2 1 
0 . 0 0 

1 0 0 . 3 7 

7 4 - 5 0 
5 2 . 5 5 
1 3 . 9 5 
1 3 . 0 0 

0 . 0 0 
4 . 7 3 
8 . 8 9 
2 . 7 8 
1 . 1 7 
1 . 5 6 
1 , 7 8 
0 . 2 5 
0 . 2 0 
0 . 0 0 

1 0 0 . 3 4 

7 4 - 5 5 
5 6 . 1 1 
1 4 - 1 1 
1 0 - 8 0 

0 - 0 0 
3 . 3 5 
6 . 8 9 
3 . 0 6 
2 . 3 2 
1 . 5 0 
2 . 2 2 
0 - 4 2 
0 - 1 9 
0 - 0 0 

1 0 0 - 9 5 

7 4 - 2 0 9 
5 3 - 6 8 
1 3 . 8 5 
1 2 - 4 6 

0 - 0 0 
4 - 5 5 
R . 7 6 
2 - 9 8 
1 . 5 5 
0 . 8 1 
1 . 9 5 
0 . 3 1 
0 , 2 1 
0 . 0 0 

1 0 1 . 0 0 

7 4 - 5 1 
5 4 . 0 2 
1 5 . 7 5 
1 5 . 4 R 

0 . 0 0 
5 . 1 5 
6 . 7 5 
2 . 9 1 
1 . 7 3 
2 , 7 0 
2 , 0 5 
0 , 5 5 
0 , 1 3 
0 , 0 0 

1 0 0 . 9 9 

7 4 - 6 4 
5 4 . 7 1 
1 5 . 9 1 
1 5 . 0 9 

0 . 0 0 
2 . 8 4 
6 . 5 3 
5 , 4 3 
1 , 7 5 
0 . 8 6 
2 . 2 7 
0 . 4 6 
0 . 1 5 
0 . 0 0 

1 0 0 . 0 1 

7 4 - 2 1 0 
5 0 . 0 9 
1 4 . 0 8 
1 5 . 1 0 

0 , 0 0 
5 , 7 7 
9 . 5 9 
5 . 0 5 
0 . 7 9 
1 . 7 4 
1 . 5 6 
0 . 2 9 
0 . 2 0 
0 . 0 0 

i n n . 4 6 

7 4 - 5 2 
5 5 . 5 4 
1 5 . 8 3 
1 1 . 9 9 

0 . 0 0 
5 . 2 7 
6 . 9 4 
5 . 2 5 
1 . 5 9 
1 , 9 0 
2 . 0 2 
0 . 5 2 
0 . 1 7 
0 . 0 0 

1 0 0 . 8 2 

7 4 - 6 5 
5 5 . 4 6 
1 5 . 7 5 
1 5 . 7 7 

n.oo 
3 . 4 5 
6 . 9 5 
3 . 0 5 
1 . 6 7 
1 . 1 4 
2 . 0 8 
0 . 5 2 
0 . 1 7 
0 . 0 0 

9 9 . 7 5 

7 4 - 2 1 1 
5 4 , 6 4 
1 5 , 8 3 
1 2 , 5 5 

0 , 0 0 
3 , 8 1 
7 . 1 5 
3 . 1 8 
1 . 9 0 
0 . 9 5 
1 . 8 7 
0 . 5 2 
0 . 2 0 
0 . 0 0 

1 0 0 . 5 5 

7 4 - 5 5 
5 6 . 9 7 
1 4 . 0 5 
1 0 . 0 4 

0 . 0 0 
3 . 5 2 
7 . 0 5 
3 . 1 7 
2 . 1 7 
1 . 1 2 
1 . 9 5 
0 . 5 0 
0 . 1 R 
0 . 0 0 

1 0 0 . 5 0 

7 4 - 6 5 
5 4 . 0 3 
1 3 . 7 9 
1 2 . 6 6 

0 . 0 0 
5 . 5 4 
7 . 0 7 
2 . 9 5 
2 . 0 1 
1 . 0 2 
2 . 1 1 
0 . 5 5 

o.?o 
0 . 0 0 

1 0 0 . 5 4 

7 4 - 2 1 2 
5 5 . 7 0 
1 5 . 6 2 
1 5 . 0 3 

0 . 0 0 
3 . 6 5 
6 . 9 5 
2 . 9 2 
1 . 3 9 
2 . 1 9 
1 . 8 9 
0 . 5 5 
0 . 1 7 
0 . 0 0 

1 0 0 . 3 5 

7 4 - 5 4 
5 5 . 7 8 
1 5 . 8 8 
1 3 . 5 7 

0 . 0 0 
5 . 7 2 
7 . 5 5 
5 . 1 5 
1 .7 5 
1 . 1 5 
2 . 0 4 
0 . 5 5 
0 . 1 9 
0 . 0 0 

1 0 0 . 7 2 

7 4 - 6 7 
5 2 . 8 0 
1 4 . 1 9 
1 2 . 3 3 

0 . 0 0 
4 . 9 0 
8 . 5 2 
2 . 7 6 
1 . 0 4 
1 . 7 2 
1 . 6 1 
0 . 2 3 
0 . 1 8 
0 . 0 0 

1 0 0 . 2 3 

7 4 - 2 1 3 
5 5 . 0 5 
1 5 . 9 6 
1 2 . 2 5 

0 . 0 0 
5 . 5 1 
7 . 0 7 
3 . 0 4 
2 . 1 2 
1 . 1 7 
1 . 9 5 
0 . 5 5 
0 . 2 1 
0 . 0 0 

1 0 0 . 7 5 

7 4 - 5 5 
5 4 . 5 8 
1 5 . 9 7 
1 2 . 1 8 

0 . 0 0 
5 . 7 7 
7 . 4 1 
5 . 0 2 
1 . 8 3 
0 . 9 8 
2 . 1 2 
0 . 5 6 
0 . 2 0 

n.nn 
1 0 0 ; 2 7 

7 4 - 6 8 
5 3 . 4 4 
1 4 . 3 4 
1 2 . 1 4 

0 . 0 0 
4 . 8 8 
3 . 5 5 
3 . 0 4 
1 . 0 6 
1 . 3 4 
1 . 6 5 
0 . 2 4 
0 . 1 9 
0 . 0 0 

1 0 0 . 3 3 

7 4 - 2 1 4 
5 5 . 4 8 
1 5 . 7 4 
1 2 . 1 2 

0 . 0 0 
3 . 5 7 
6 . 9 8 
2 . 9 7 
2 . 0 4 
0 , 9 5 
2 , 2 9 
0 , 4 2 
0 . 2 1 
0 . 0 0 

1 0 0 , 7 7 

7 4 - 5 5 
5 2 , 2 9 
1 4 , 4 9 
1 1 , 0 8 

0 , 0 0 
5 , 1 6 
9 . 4 5 
2 . P 5 
1 . 0 4 
2 . 1 0 
1 . 6 5 
(1 .25 
0 . 1 8 
0 . 0 0 

1 0 0 . 5 5 

7 4 - 6 9 
5 2 . 2 9 
1 4 . 7 8 
1 3 . 4 5 

0 , 0 0 
4 , 6 3 
7 , 7 4 
3 . 0 2 
0 , 8 0 
1 . 6 0 
1 . 7 7 
0 . 2 8 
0 . 1 9 
0 . 0 0 

1 0 0 . 5 5 

7 4 - 2 1 5 
5 5 . 3 9 
1 5 , 9 2 
1 1 ,95 

0 . 0 0 
5 . 6 8 
7 . 0 5 
2 . 9 8 
2 . 1 7 
1 . 0 8 
1 , 8 6 
0 , 3 2 
0 . 1 8 
0 . 0 0 

1 0 0 , 5 8 

7 4 - 5 7 
5 4 , 0 1 
1 3 . 3 8 
1 2 , 9 5 

0 , 0 0 
3 , 7 4 
7 . 5 7 
5 . 1 8 
1 . 5 7 
0 . 9 8 
2 , 0 9 
0 , 5 5 
0 . 1 8 
0 , 0 0 

1 0 0 , 5 8 

7 4 - 7 0 
5 3 , 7 5 
1 4 . 3 0 
1 2 . 4 5 

0 . 0 0 
4 . 4 2 
7 . 9 0 
2 . 8 3 
1 . 5 9 
1 . 7 0 
1 . 7 6 
0 . 3 1 
0 . 1 9 
0 . 0 0 

1 0 1 . 2 3 

7 4 - 2 1 8 
5 2 . 4 1 
1 3 , 8 9 
1 3 , 7 9 

0 . 0 0 
3 . 8 1 
7 . 8 5 
2 . 8 2 
1 . 7 8 
1 . 5 4 
2 . 5 9 
0 . 3 6 
0 . 1 9 
0 , 0 0 

1 0 1 . 1 4 

7 4 - 5 8 
5 4 . 0 2 
1 4 . 1 3 
1 3 . 6 1 

0 . 0 0 
3 . 5 8 
7 . 0 8 
3 . 1 6 
1 . 8 8 
0 . 5 4 
2 , 10 
0 - 3 5 
0 - 1 9 
0 , 0 0 

1 0 0 , 6 4 

7 4 - 9 0 
4 9 . 6 5 
1 3 . 0 4 
1 6 , 7 8 

0 . 0 0 
4 , 5 4 
8 , 5 4 
2 . 6 5 
1 . 2 5 
0 . 3 0 
5 . 4 0 
0 . 5 5 
0 . 2 1 
0 . 0 0 

1 0 1 . 0 0 

7 4 - 2 1 9 
5 1 . 5 0 
1 4 . 0 2 
1 2 . 5 5 

0 . 0 0 
5 . 2 5 
9 . 0 8 
2 , 7 0 
0 , 9 0 
2 . 7 0 
1 . 6 9 
0 . 2 4 
0 . 1 9 
0 , 0 0 

1 0 0 , 6 0 

7 4 - 5 9 
5 5 . 1 3 
1 3 . 7 5 
1 3 . 7 6 

0 . 0 0 
3 , 5 8 
7 . 1 9 
3 , 3 5 
1 . 5 0 
1 . 0 0 
2 . 2 1 
0 . 4 0 
0 . 1 9 
0 . 0 0 

1 0 0 . 1 6 

7 4 - 2 0 5 
51 . 0 5 
1 4 . 0 7 
1 4 . 1 9 

0 . 0 0 
4 . 2 1 
8 . 5 5 
2 . 6 6 
1 . 2 1 
i . 7 6 
2 . 8 3 
0 . 5 8 
0 . 2 0 
0 . 0 0 

1 0 1 . 2 9 

7 4 - 2 2 0 
5 3 . 4 7 
1 4 . 2 6 
1 2 . 0 3 

0 . 0 0 
4 . 8 2 
8 . 6 6 
2 . 9 5 
1 . 3 2 
1 , 0 2 
1 . 7 9 
0 . 3 4 
0 . 1 9 
0 . 0 0 

1 0 0 . 8 5 

Slf 



Table lb. Major oxide analyses ol OSIW- flows collected 1 9 7 1 - 1 9 7 7 , 

SA'IPLE 
S I 0 2 
AL20 5 
FE205 
FEO 
HGO 
CAO 
NA?0 
K20 
112 0 
T I 0 2 
P?05 
HNO 
CO? 
TOTAL 

SAHPLE 
S I 0 2 
AL?0 5 
F6?05 
fEO 
HGO 
CAO 

•NA ; .U 

K?0 
1120 
T I 0 2 
P205 
HNO 
C02 
TOTAL 

SAHPLE 
SIO? 
AL?0 5 
F6205 
FEO 
HGO 
CAO 
NA20 
K20 
H20 
T I 0 2 
P205 
HNO 
CO? 
TOTAL 

7 4 - ? ? 5 
5 5 , 5 0 
1 5 , 8 5 
1 2 , 5 5 

0 , 0 0 
4 , 2 7 
7 , 7 9 
5,»05 
1 . 7 4 
1 . 7 0 
1 . 3 1 
0 . 2 9 
0 . 1 3 
0 . 0 0 

1 0 0 . 7 1 

7 4 - 2 4 4 
5 5 , 5 0 
1 3 . 8 5 
1 2 - 2 4 

0 . 0 0 
4 . 9 4 
7 . 9 7 
5 . 2 1 
1 . 1 4 
? . 15 
1 . 6 7 
0 . 2 4 
0 . 1 6 
0 . 0 0 

1 0 1 . 0 5 

7 4 - 2 5 7 
5 5 . 1 9 
1 3 . 3 5 
1 1 . 9 7 

0 . 0 0 
4 . 5 2 
3 . 5 7 
2 . 8 1 
1 . 2 9 
2 . 2 4 
1 . 7 5 
0 . 5 0 
0 . 1 8 
0 . 0 0 

1 0 0 . 6 5 

7 4 - 2 2 6 
5 1 . 9 7 
1 4 . 0 5 
1 2 . 2 9 

0 . 0 0 
5 . 5 0 
8 . 4 6 
2 . 9 5 
1 , 1 9 
2 , 0 1 
1 , 6 5 
0 , 2 8 
0 , 1 7 
n , 0 0 

1 0 0 . 5 ? 

7 4 - 2 4 5 
5 2 . 3 8 
1 3 . 1 6 
1 4 . 0 7 

0 . 0 0 
4 . 0 1 
7 . 5 9 
5 . P 9 
1 , 2 8 
2 . 1 0 
2 . 1 9 
0 . 4 0 
0 . 2 1 
0 . 0 0 

1 0 0 . 4 8 

7 4 - 2 5 3 
5 5 . 4 0 
1 4 . 5 1 
1 1 . 2 0 

0 . 0 0 
4 . 5 9 
9 . 5 6 
2 . 9 0 
1 . 4 1 
1 . 1 1 
1 . 7 3 
0 , 5 1 
0 , 2 ? 
0 , 0 0 

1 0 0 , 5 4 

7 4 - 2 2 7 
5 1 , 4 5 
1 3 . 3 3 
1 2 . 2 5 

0 . 0 0 
5 , 7 0 
9 , 5 0 
2 . 7 2 
0 . 9 4 
2 . 5 2 
1 . 5 0 
0 . 2 5 
0 . 19 
0 . 0 0 

1 0 0 . 3 1 

7 4 - 2 4 6 
5 5 . 1 5 
1 3 . 4 4 
1 3 . 3 7 

0 . 0 0 
4 . 5 0 
8 . 0 4 
2 . 9 0 
1 . 4 0 
1 . 3 0 
1 . 9 5 
0 . 5 1 
0 . 2 0 
0 . 0 0 

1 0 1 . 0 5 

7 4 - 2 5 9 
5 5 . 6 6 
1 5 . 5 1 
1 2 . 0 1 

0 . 0 0 
5 . 5 7 
6 . 9 4 
2 . 9 5 
2 . 1 2 
1 . 2 5 
2 . 2 4 
0 . 4 0 
0 . 2 0 
0 . 0 0 

1 0 0 . 4 5 

7 4 - 2 2 8 
5 4 . 5 8 
1 3 . 5 7 
1 5 . 4 9 

O.no 
5 . 4 5 
6 . 8 7 
3 . 0 4 
2 . 0 5 
0 . 9 5 
2 . 2 7 
0 . 4 0 
0 . 2 0 
0 . 0 0 

1 0 0 . 4 6 

7 4 - 2 4 7 
5 4 . 9 1 
1 3 . 7 8 
1 2 . 3 9 

0 . 0 0 
3 . 4 2 
6 . 2 8 
3 . 2 4 
1 . 8 5 
1 , 3 3 
2 . 1 8 
0 . 4 0 
0 . 1 7 
0 . 0 0 

1 0 0 . 4 6 

7 4 - 2 5 0 
5 2 . 9 4 
1 4 . 0 5 
1 2 . 9 2 

0 . 0 0 
4 . 9 5 
8 . 7 5 
2 . 7 0 
1 . 1 0 
1 . 2 3 
1 . 7 9 
0 . 5 0 
0 . 2 0 

O.no 
1 0 0 . 9 7 

7 4 - 2 2 9 
5 5 . 5 7 
1 5 . 9 5 
1 2 . 1 7 
" 0 . 0 0 

5 . 5 5 
6 . 9 9 
2 . 9 7 
2 . 1 7 
1 . 2 5 
1 . 9 4 
0 . 5 5 
0 . 1 8 
0 . 0 0 

1 0 0 . 3 5 

7 4 - ? 4 a 
5 5 . 4 4 
1 5 . 5 6 
1 5 . 9 8 

0 . 0 0 
5 . 8 4 
7 . 2 6 
5 . 5 0 
1 . 7 1 
0 . 7 6 
2 . 4 8 
0 . 4 4 
0 . 2 2 
0 . 0 0 

1 0 0 . 9 9 

7 4 - 2 6 1 
5 5 . 8 1 
1 4 . 5 1 
1 1 , 2 9 

0 . 0 0 
4 . 9 2 
3 . 9 1 
2 . 8 5 
1 . 2 6 
1 . 1 5 
1 . 7 3 
0 . 5 1 
0 . 2 0 
0 . 0 0 

1 0 0 . 7 7 

7 4 - 2 3 0 
5 5 . 1 2 
1 5 . 3 9 
1 2 . 5 0 

0 . 0 0 
5 . 7 0 
7 . 1 4 
5 . 1 0 
1 . 8 5 
0 , 7 5 
1 , 9 0 
0 , 5 5 
0 , 1 9 

o,on 
1 n o , 4.3 

7 4 - 2 4 9 
5 5 , 0 5 
1 3 , 3 9 
1 2 . 5 1 

0 . 0 0 
5 . 1 9 
5 . 6 5 
2 . 9 2 
2 . 3 5 
1 . 0 3 
2 . 2 6 
0 . 5 2 
0 . 2 5 
0 . 0 0 

1 0 0 . 16 

7 4 - 2 6 2 
5 0 . 5 6 
1 2 . 7 1 
1 5 . 9 5 

0 . 0 0 
4 . 2 0 
3 . 1 2 
2 . 7 6 
1 . 4 6 
1 . 0 9 
2 . 9 7 
0 . 6 1 
0 . 2 5 
0 . 0 0 

1 0 0 , 6 4 

7 4 - 2 5 1 
5 2 , 5 7 
1 4 , 5 5 
1 0 . 5 6 

0 - 0 0 
6 . 0 8 
9 . 6 0 
2 . 3 1 
0 . 3 4 
1 - 8 1 
1 . 1 6 
0 . ? 8 
0 . 1 8 
0 . 0 0 

1 0 0 . ? 4 

7 4 - 2 5 0 
5 3 . 5 2 
1 3 , 2 4 
1 5 . 7 5 

0 . 0 0 
5 . 6 9 
7 . 2 9 
3 , 0 4 
1 , 6 5 
1 . 5 8 
2 , 1 0 
0 , 5 7 
0 , 2 1 
0 , 0 0 

1 0 0 , 2 4 

7 4 - 2 6 3 
4 9 , 7 0 
1 2 . 8 5 
1 5 . 7 4 

0 . 0 0 
4 . 2 2 
8 . 2 3 
2 . 7 1 
1 . 3 5 
2 . 4 0 
2 . 9 7 
0 . 5 9 
0 , 2 2 
0 , 0 0 

1 0 1 , 0 3 

7 4 - 2 5 6 
5 4 , 9 2 
1 5 , 6 0 
1 2 , 5 5 

0 . 0 0 
5 . 2 a 
6 , 8 2 
2 , 8 5 
2 . 2 2 
1 , 5 0 
2 . 2 1 
0 . 4 5 
0 , 2 0 
0 . 0 0 

1 0 0 . 5 5 -

7 4 - 2 5 1 
5 5 , 5 5 
1 5 . 5 0 
1 2 . 5 1 

0 , 0 0 
4 . 4 4 
7 . 2 1 
3 , 0 7 
1 . 4 6 
2 . 6 8 
1 , 8 1 
0 . 2 8 
0 - 1 7 
0 . 0 0 

1 0 0 . 4 9 

7 4 - 2 6 4 
5 0 . 3 2 
1 5 . 0 3 
1 5 . 3 5 

0 . 0 0 
4 . 3 1 
8 . 4 4 
2 . 7 3 
1 . 2 9 
1 . 1 7 
3 . 0 7 
0 . 6 9 
0 . 2 2 
0 , 0 0 

1 0 1 , 1 2 

7 4 - 2 3 7 
5 5 . 5 8 
1 5 . 4 4 
1 4 , 1 6 

0 , 0 0 
5 , 7 6 
7 . 1 5 
5 . 0 5 
1 . 5 5 
1 , 5 8 
2 , 4 5 
0 . 4 5 
0 , 2 0 
0 , 0 0 

1 0 1 . 0 7 

7 4 - 2 5 2 
5 4 . 5 5 
1 5 . 3 5 
1 2 , 5 4 

0 . 0 0 
4 . 1 5 
7 . 5 4 
5 , 0 1 
1 , 4 4 
1 . 6 8 
1 , 8 5 
0 , 2 8 
0 , 2 0 
0 , 0 0 

1 0 0 , 8 5 

7 4 - 2 6 6 
5 5 , 1 3 
1 5 , 6 7 
1 5 , 5 7 

0 . 0 0 
4 , 5 1 
8 . 2 5 
5 . 0 7 
1 . 2 2 
0 . 6 6 
1 . 9 7 
0 . 4 6 
0 . 2 2 
0 . 0 0 

1 0 0 , 8 3 

7 4 - 2 3 8 
5 4 , 8 8 
1 5 , 2 6 
1 5 . 1 0 

0 , 0 0 
5 , 1 5 
6 , 5 5 
2 , 9 8 
2 . 5 4 
0 . 3 5 
2 . 2 7 
0 . 5 0 
0 . 1 9 
0 . 0 0 

1 0 0 . 1 1 

7 4 - 2 5 5 
5 3 . 9 6 
1 5 . 5 9 
1 2 . 9 7 

0 , 0 0 
4 , 0 4 
7 , 5 7 
2 , 6 1 
1 . 6 5 
1 . 9 3 
1 . 9 2 
0 . 2 9 
0 , 1 8 
0 , 0 0 

1 0 0 , 7 1 

7 4 - 2 5 8 
5 3 . 2 9 
1 3 . 9 3 
1 2 . 3 2 

0 . 0 0 
4 . 5 4 
8 . 2 9 
2 . 7 3 
1 . 8 4 
1 . 0 5 
1 . 8 5 
0 . 5 6 
0 . 18 
0 , 0 0 

1 0 0 , 5 8 

7 4 - 2 5 9 
5 5 , 4 0 
1 5 , 5 5 
1 2 , 4 5 

0 , 0 0 
4 , 5 5 
7 . 9 6 
2 . 9 5 
1 . 5 4 
1 . 9 7 
1 . 7 8 
0 . 2 7 
0 . 2 0 
0 . 0 0 

1 0 0 . 2 0 

7 4 - 2 5 4 
5 3 . 2 3 
1 4 . 2 7 
1 2 , 4 5 

0 , 0 0 
5 . 0 8 
8 , 8 5 
2 , 7 8 
1 , 1 8 
0 . 9 8 
1 . 7 2 
0 . 2 5 
0 . 2 0 
0 . 0 0 

1 0 0 . 9 8 

7 4 - 2 6 9 
4 9 . 5 9 
1 5 . 1 7 
1 5 . 1 9 

0 . 0 0 
5 . 1 2 
9 . 1 1 
2 . 7 7 
1 . 2 5 
0 . 7 4 
5 . 1 7 
0 . 9 4 
0 , 2 5 
0 , 0 0 

1 0 1 , 2 9 

7 4 - 2 4 1 
4 7 , 4 7 
1 6 . 1 5 
1 2 . 4 5 

0 . 0 0 
8 . 6 9 

1 1 . 0 5 
2 . 5 5 
0 . 5 0 
0 , 5 8 
1 , 7 2 
0 , 5 0 
0 , 1 8 
0 , 0 0 

1 0 1 , 5 1 

7 4 - 2 5 5 
5 2 , 4 5 
1 4 . 5 5 
1 1 . 4 7 

0 . 0 0 
5 . 1 5 
9 . 5 1 
2 . 8 3 
1 . 0 4 
1 . 9 5 
1 . 6 2 
0 . 2 4 
0 . 19 

d.oo 
1 0 0 . 7 9 

7 4 - 2 7 0 
4 8 . 9 9 
1 3 . 1 7 
1 5 . 0 6 

0 . 0 0 
5 . 2 2 
9 . 1 7 
2 . 5 2 
1 . 3 8 
0 . 7 2 
3 . 1 8 
0 . 8 2 
0 , 2 3 
0 , 0 0 

1 0 0 , 4 6 

7 4 - 2 4 5 
4 9 . 5 2 
1 4 . ? 5 
1 5 . 0 5 

0 . 0 0 
4 . 8 6 
3 . 5 4 
2 . 7 8 
1 . 5 0 
1 . 0 4 
2 . 8 0 
0 . 5 5 
0 . 2 1 
0 . 0 0 

1 0 0 . 9 8 

7 4 - 2 5 6 
5 5 . 5 1 
1 4 . 0 7 
1 2 . 4 5 

0 . 0 0 
4 . 7 2 
8 . 5 2 

• 2 . 9 5 
1 . 3 7 
0 . 9 2 
1 . 7 4 
0 . 3 1 
0 . 1 9 
0 . 0 0 

1 0 0 . 7 5 

7 4 - 2 7 1 
5 2 . 4 0 
1 3 . 8 9 
1 1 . 8 B 

0 , 0 0 
5 , 2 8 
9 . 5 2 
2 . 7 5 
1 , 0 2 
1 , 9 1 
1 . 6 9 
0 . 2 9 
0 . 1 9 

n.no 
1 0 0 , 6 2 

n 



T a b l e 111. H a j o r o x i d e a n a l y s e s o l D S I U - f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

SAHPLE 
S I 0 2 
AL20 5 
FE205 
FEO 
HGO 
CAO 
NA20 
K20 
H20 
T I 0 2 
P205 
HNO 
C02 
TOTAL 

SAMPLE 
5102 
AL203 
FE205 
FEO 
MGO 
CAO 
MA20 
K20 
H20 
T I 0 2 
P205 
HNO 
C02 
TOTAL 

SAMPLE 
5 1 0 2 
AL205 
FE205 
FEO 
HGO 
CAO 
NA20 
K20 
H20 
I I 0 2 
P205 
MNO 
CO? 
TOIAL 

• 7 4 - 2 7 2 
5 2 - 6 9 
1 5 - 9 3 
1 1 . 9 2 

0 , 0 0 
5 , 2 5 
9 , 0 6 
2 , 5 5 
1 , 1 7 
1 . 5 0 
1 , 5 9 
0 , 2 9 
0 . 1 8 
0 , 0 0 

1 0 0 . 4 4 

7 4 - 2 8 5 
5 5 , 7 1 
1 4 . 2 6 
1 2 . 5 1 

0 , 0 0 
4 , 6 5 
R , 4 6 
2 , 7 7 
1 . 3 2 
1 . 1 1 
1 . 6 9 
0 . 2 7 
0 . 1 9 
0 . 0 0 

1 0 0 . 7 4 

7 4 - 2 9 8 
5 0 , 0 5 
1 5 , 1 6 
1 6 , 1 3 

0 , 0 0 
4 . ? 3 
3 . 2 9 
? . 5 ? 
1 , 3 7 
1 , 0 2 
5 , 4 5 
0 , 5 7 
0 , 2 1 
0 , 0 0 

1 0 1 . 0 1 

7 4 - 2 7 5 
5 5 . 9 1 
1 5 . 2 0 
1 5 , 4 5 

0 , 0 0 
3 . 7 4 
7 . 5 1 
2 . 9 7 
1 , 7 0 
1 ,4 4 
2 , 2 5 
0 . 4 9 
0 . 2 0 
0 , 0 0 

1 0 0 , 5 5 

7 4 - 2 3 6 
5 4 , 0 0 
1 4 . 1 7 
1 2 . 0 7 

0 , 0 0 
4 , 8 5 
8 , 4 5 
5 , 0 6 
1 , 5 6 
0 , 9 0 
1 , 6 8 
0 . 2 9 
0 . 1 9 
0 . 0 0 

1 0 1 . 0 1 

7 4 - 2 9 9 
4 9 . 2 6 
1 2 . 9 6 
1 5 . 4 8 

O . o n 
5 . 9 2 
8 . 5 5 
2 . 5 6 
1 . 2 5 
2 . 8 5 
5 . 4 0 
0 . 5 5 
0 , 2 0 
0 , 0 0 

1 0 1 , 5 5 

7 4 - 2 7 4 
5 2 , 9 5 
1 5 , 2 9 
1 4 , 0 5 

0 , 0 0 
5 . 8 6 
7 . 1 0 
5 . 1 8 
1 . 7 5 
1 . 6 7 
2 . 4 2 
0 , 4 5 
0 , 2 0 
0 , 0 0 

1 0 0 , 9 1 

7 4 - 2 8 7 
5 4 , 5 5 
1 3 . 5 9 
1 3 . 1 5 

0 , 0 0 
3 , 7 1 
7 , 1 1 
3 . 3 S 
1 , 5 5 
1 , 0 7 
2 . 0 1 
0 . 3 3 
0 . 1 3 
0 . 0 0 

1 0 0 . 5 1 

7 4 - 5 0 4 
4 3 , 3 6 
1 4 , 0 3 
1 5 , 2 1 

0 , 0 0 
4 . 8 9 
8 . 4 8 
2 . 8 5 
1 . 4 3 
1 . 8 0 
2 . 8 0 
0 . 6 5 
0 . 2 1 
0 , 0 0 

1 0 1 . 2 6 

7 4 - 2 7 5 
5 5 , 5 2 
1 5 , 5 1 
1 3 , 5 5 

0 , 0 0 
5 . 5 0 
5 . 7 6 
5 , 0 1 
1 , 9 4 
2 , 1 4 
2 , 2 3 
0 , 4 4 
0 , 2 5 
0 , 0 0 

1 0 0 , 3 4 

7 4 - 2 8 8 
5 3 . 2 4 
1 3 . 6 5 
1 3 , 5 8 

0 . 0 0 
3 . 9 7 
7 . 3 6 
3 . 4 4 
1 . 4 0 
1 . 5 6 
1 . 9 4 
0 . 3 2 
0 . 2 2 
0 . 0 0 

1 0 0 . 6 8 

7 4 - 5 0 5 
5 0 , 3 6 
1 4 , 5 4 
1 1 , 9 5 

0 , 0 0 
6 , 6 5 

1 0 , 5 9 
2 , 4 5 
0 , 6 4 
1 . 5 2 
1 , 5 0 
0 , 2 2 
0 , 1 8 
0 . 0 0 

1 0 0 . 7 0 

7 4 - 2 7 5 
5 4 . 5 7 
1 5 . 3 4 
1 2 . 4 9 

0 . 0 0 
5 . 5 2 
7 . 0 5 
5 . 1 7 
2 . 0 1 
0 . 9 5 
2 . 3 2 
0 . 4 8 
0 . 2 0 
0 . 0 0 

1 0 0 . 2 0 

7 4 - 2 8 9 
5 2 . 6 6 
1 3 . 6 2 
1 3 . 4 6 

0 . 0 0 
5 . 9 6 
7 . 5 6 
2 . 9 6 
1 - 5 3 
1 - 6 6 
2 , 0 1 
0 . 3 5 
0 , 1 9 
0 , 0 0 

1 0 0 , 0 6 

7 4 - 5 0 8 
4 8 , 3 6 
1 5 , 7 0 
1 4 . 8 2 

0 , 0 0 
4 , 8 2 
9 , 2 7 
2 , 4 3 
1 , 0 4 
2 . 7 2 
3 . 0 2 
0 . 7 5 
0 , 2 1 
0 , 0 0 

1 0 1 . 1 4 

7 4 - 2 7 7 
5 4 , 5 7 
1 5 . 6 1 
1 2 . 3 4 

0 , 0 0 
5 . 4 4 
6 , 9 5 
3 , 1 5 
1 . 9 2 
1 . 0 2 
2 . 1 6 
0 , 4 5 
0 . 2 0 
0 . 0 0 

1 0 0 . 2 9 

7 4 - 2 9 0 
5 4 . 6 4 
1 5 . 7 4 
1 2 . 5 5 

0 . 0 0 
4 . 0 5 
7 . 6 2 
3 . 0 8 
1 . 5 5 
0 . 5 9 
1 . 9 9 
0 . 3 0 
0 . 2 0 
0 . 0 0 

1 0 0 . 4 0 

7 4 - 5 0 9 
4 8 . 8 1 
1 4 . 0 6 
1 5 . 2 7 

0 . 0 0 
5 . 0 4 
8 . 4 6 
2 . 7 4 
1 . 4 5 
1 . 2 0 
2 . 7 7 
0 . 6 5 
0 . 2 1 
0 . 0 0 

i n n . 6 5 

7 4 - 2 7 8 
5 4 . 3 5 
1 5 . 4 1 
1 5 . 0 5 

0 . 0 0 
3 . 4 7 
7 . 0 2 
3 . 1 5 
2 . 0 8 
0 . 9 5 
2 . 2 2 
0 . 4 1 
0 . 2 0 

o.nn 
i o n . 73 

7 4 - 2 9 1 
5 6 . 0 2 
1 3 . 3 4 
1 2 . 4 0 

0 . 0 0 
3 . 1 2 
6 . 6 3 
3 . 0 5 
2 . 0 7 
0 . 9 9 
2 . 1 2 
0 . 5 2 
0 . 1 3 
0 . 0 0 

1 0 0 . 2 4 

7 4 - 3 1 0 
5 0 . 0 4 
1 3 . 2 5 
1 6 . 1 8 

0 . 0 0 
4 . 5 0 
8 . 2 6 
2 . 6 0 
1 . 5 1 
1 . 4 0 
3 . 4 0 
0 . 5 5 
0 . 2 1 

O.nn 
i n i . 5 i 

7 4 - 2 7 9 
5 5 . 7 2 
1 5 . 5 n 
1 5 . 1 5 

n.nn 
4 . 4 2 
7 . 8 9 
5 . 1 4 
1 . 1 7 
1 . 4 n 
2 . 0 5 
0 . 5 4 
0 . 2 1 
0 . 0 0 

1 0 0 . 9 8 

7 4 - 2 9 2 
. 5 5 . 7 3 

1 3 . 3 1 
1 2 . 9 8 

0 . 0 0 
3 . 2 7 
6 . 7 7 
3 . 0 4 
1 . 9 1 
0 . 9 5 
2 . 0 6 
0 . 3 0 
0 . 1 9 
0 . 0 0 

1 0 0 . 5 1 

7 4 - 3 1 1 
4 8 , 7 7 
1 5 , 8 6 
1 0 , 6 6 

0 . 0 0 
8 , 2 0 

1 1 . 2 9 
2 . 0 5 
0 . 4 1 
1 . 6 3 
1 . 3 7 
0 . 1 6 
0 . 1 6 
0 , 5 5 

1 0 1 . 1 3 

7 4 - 2 3 0 
5 2 . 5 3 
1 5 . 1 9 
1 4 . 2 2 

n.nn 
4 . 0 4 
7 . 8 0 
5 . 2 9 
1 . 4 1 
1 . 5 5 
2 . 2 4 
0 . 4 5 
0 . 2 2 
0 . 0 0 

1 0 0 . 7 7 

7 4 - 2 9 3 
5 5 . 4 4 
1 3 . 2 9 
1 3 . 9 5 

0 . 0 0 
5 . 7 3 
7 . 1 2 
3 . 0 9 
1 . 5 0 
1 . 3 8 
2 . 1 1 
0 . 3 6 
0 . 2 2 
0 . 0 0 

i o n . 1 9 

7 4 - 3 1 2 
4 7 . 0 1 
1 4 . 0 2 
1 0 . 9 7 

0 . 0 0 
6 . 1 0 

1 4 . 5 8 
2 . 2 3 
0 . 4 5 
1 . 1 8 
2 . 2 5 
0 . 5 9 
0 . 2 5 
5 . 5 4 

1 0 3 . 1 8 

7 4 - 2 8 1 
5 2 . 9 2 
1 4 , 0 8 
1 2 , 2 3 

0 , 0 0 
5,OR 
3 , 6 6 
3 , 1 4 
1 . 0 2 
1 . 1 9 
1 . 6 5 
0 . 2 5 
0 . 1 9 
O.no 

i o n , 4 6 

7 4 - 2 9 4 
5 3 . 8 8 
1 5 . 3 8 
1 4 . 0 5 

0 . 0 0 
5 . 5 7 
7 . 0 3 
3 . 4 1 
1 . 5 6 
1 .28 
2 . 2 4 
0 . 4 3 
0 , 2 0 
0 , 0 0 

1 0 1 . 0 1 

7 4 - 3 1 5 
4 8 . 8 5 
1 4 . 0 0 
1 4 . 4 2 

0 , 0 0 
5 , 7 5 
9 . 3 2 
2 . 5 1 
1 . 0 8 
1 . 2 6 
2 . 8 6 
0 . 7 4 
0 . 2 1 
0 , 5 4 

1 0 1 , 5 2 

7 4 - 2 8 2 
5 5 , 2 2 
1 5 , 7 9 
1 3 , 7 5 

0 , 0 0 
4 , 2 2 
7 , 7 9 
5 , 0 9 
1 , 5 2 
0 , 7 7 
1 . 9 5 
0 . 4 0 
0 , 2 1 
0 , 0 0 

1 0 0 , 6 7 

7 4 - 2 9 5 
5 4 , 7 5 
1 3 , 7 5 
1 2 , 3 5 

0 , 0 0 
3 , R 8 
7 . 3 5 
3 . 0 3 
1 . 5 8 
0 . 7 6 
1 . 9 6 
0 . 3 0 
0 . 1 9 
0 . 0 0 

9 9 , 9 0 

7 4 - 3 1 4 
5 2 , 1 4 
1 4 , 0 5 
1 1 . 7 1 

0 . 0 0 
5 . 1 8 

1 0 . 2 2 
2 . 8 6 
1 . 0 4 
0 . 9 9 
1 . 6 1 
0 . 2 7 
0 . 3 0 
1 . 2 4 

1 0 1 . 6 2 

7 4 - 2 8 5 
5 2 . 8 0 
1 5 , 79 
1 2 . 5 4 

0 . 0 0 
4 . 9 0 
8 . 6 8 
2 . 8 7 
1 . 1 0 
2 . 1 9 
1 . 6 5 
0 . 2 9 
0 . 1 7 
0 . 0 0 

1 0 0 . 7 9 

7 4 - 2 9 5 
5 2 . 6 7 
1 3 . 5 6 
1 3 . 0 9 

0 . 0 0 
4 . 2 7 
8 . 1 0 
2 . 7 7 
1 . 4 0 
1 . 9 7 
2 . 0 9 
0 . 3 3 
0 . 1 9 

O.nn 
1 0 0 . 2 4 

7 4 - 3 1 7 
4 9 . 7 9 
1 3 . 0 9 
1 6 . 1 9 

0 . 0 0 
4 . 2 3 
8 . 3 0 
2 . 4 8 
1 . 2 9 
1 . 7 4 
3 . 3 5 
0 . 5 4 
0 . 2 1 
0 . 0 0 

1 0 1 . 2 1 

7 4 - 2 8 4 
5 5 . 2 5 
1 5 . 8 4 
1 3 . 5 3 

0 . 0 0 
4 . 3 7 
7 . 6 1 
3 . 2 2 
1 . 5 6 
0 . 9 2 
1 . 9 8 
0 . 5 8 
0 . 1 9 
0 . 0 0 

1 0 0 . 7 5 

7 4 - 2 9 7 
4 9 . 1 9 
1 4 . 1 8 
1 5 . 1 4 

0 . 0 0 
4 . 8 8 
8 . 5 3 
2 . 7 0 
1 . 4 9 
0 . 6 4 
2 . 7 8 
0 . 6 4 
0 . 2 1 
0 . 0 0 

1 0 0 . 5 H 

7 4 - 5 2 0 
5 0 . 6 5 
1 5 . 5 3 
1 5 . 3 4 

0 . 0 0 
4 . 1 1 
7 . 7 1 
2 . 8 8 
1 . 6 5 
1 . 7 2 
3 . 0 9 
0 . 3 9 
0 . 1 9 
0 . 0 0 

1 0 1 . 2 4 

'10 



Table lb. Major oxide analyses of DSTU- flows collected 1 9 7 1 - 1 9 7 7 . 

SAMPLE 
5 102 
AL203 
r e 2 0 5 
FEO 
MGO 
CAO 
NA?0 
K 2 0 
H20 
T I 0 2 
P2 05 
MNO 
C02 
TOTAL 

SAMPLE 
5 1 0 2 
A L 2 0 5 
FE205 
FEO 
MGO 
CAO 
NA20 
K20 
H?0 
T I O ? 
P205 
HNO 
C02 
TOIAL 

SAMPLE 
S I 02 
A L 2 0 5 
FE205 
FEO 
HGO 
CAO 
NA20 
K?0 
1120 
T I 0 2 
P205 
HNO 
CO? 
TOTAL 

7 4 - 5 2 ? 
4 3 , 8 5 
1 5 , 9 8 
1 5 , R 5 

0 . 0 0 
5 , 1 5 
9 , 4 2 
2 , 7 4 
1 , 1 4 
1 , 8 6 
5 , 0 2 
0 , 7 9 
0 , 2 0 
0 . 0 0 

i n i . 0 1 

7 5 - 1 0 
4 9 . n a 
1 4 . o n 
1 5 . 4 9 

n . o n 
4 . 5 2 
p . 6 n 
2 . 8 8 
1 . 0 9 
0 . 9 8 
2 . 9 5 
0 . 5 7 
0 . 2 1 
O . o n 

1 0 0 . 5 5 

7 5 - 2 5 
5 5 . 5 2 
1 4 . 1 1 
1 1 , 9 4 

0 , 0 0 
3 . 7 6 
7 . 4 0 
5 , 2 5 
1 , 5 6 
0 , 9 9 
1 , 9 5 
0 . 5 1 
n . 1 9 
n . n o 

i n n . 7 8 

7 4 - 5 2 5 
5 0 . 7 7 
1 4 . 7 2 
11 . 5 0 

0 . 0 0 
6 . 8 6 

1 0 . 7 9 
2 , 4 8 
0 , 6 8 
0 . 9 8 
1 . 5 0 
0 , 2 5 
0 . 1 8 
0 . 0 0 

i n n . 8 9 

7 5 - 1 1 
5 2 . 2 5 
1 4 . 5 6 
1 2 . 4 1 

n . n o 
5 . 2 0 
9 . 0 2 
2 . 9 2 
1 . 0 6 
0 . 7 5 
1 . 7 4 
0 . 2 4 
0 . 2 0 
0 . 0 0 

1 0 0 . 1 5 

7 5 - 2 4 
5 3 . 5 7 
1 4 . 0 3 
1 2 . 9 3 

0 . 0 0 
4 . 2 2 
7 . BO 
3 . 2 5 
1 . ? 7 
0 , 9 2 
1 , 9 0 
0 , 2 7 
0 , 2 0 
0 . 0 0 

1 0 0 . 5 5 

7 4 - 5 2 4 
4 9 , 9 9 
1 5 , 0 9 
1 5 , 1 5 

0 , 0 0 
4 , 2 8 
8 . 5 7 
2 . 6 2 
1 . 2 9 
1 . 1 8 
5 . 4 0 
0 . 5 5 
0 . 2 1 
0 . 0 0 

1 0 1 . 1 4 

7 5 - 1 2 
5 2 . 6 0 
1 4 . 5 1 
1 1 . 9 2 

0 . 0 0 
5 . 2 1 
9 . 0 8 
2 . 9 7 
1 . 1 0 
0 , 7 1 
1 , 5 6 
0 , 2 3 
0 , 1 9 
0 , 0 0 

1 0 0 , 1 8 

7 5 - 2 5 
5 4 . 0 8 
1 4 . 2 2 
1 2 . 4 9 

0 , 0 0 
3 , 8 5 
7 , 4 6 
2 , 8 9 
1 , 7 5 
1 , 0 0 
1 .9 5 
0 . 2 3 
0 . 1 8 
0 . 0 0 

1 0 0 . 1 3 

7 4 - 3 2 7 
5 0 , 6 8 
1 4 , 7 5 
1 1 . B 2 

O . n o 
7 . 0 6 

1 0 . 7 3 
2 . 3 7 
0 . 5 6 
1 . 6 2 
1 , 5 3 
0 , 2 0 
0 , 1 8 
0 , 0 0 

1 0 1 . 5 5 

7 5 - 1 3 
5 5 . 5 7 
1 3 . 9 1 
1 4 . 0 1 

0 . 0 0 
3 . 7 4 
7 . 0 7 
3 . 1 2 
1 . 5 7 
0 , 7 7 
2 . 2 2 
0 , 4 4 
0 , 2 0 
0 , 0 0 

1 0 0 , 5 2 

7 5 - 2 5 
5 3 , 3 8 
1 4 . 2 3 
1 2 . 5 1 

0 . 0 0 
4 . 1 5 
7 . 5 6 
3 . 0 6 
1 . 4 9 
0 . 9 2 
1 , 8 9 
0 , 2 8 
0 , 1 9 
0 . 0 0 

9 9 , 8 6 

7 4 - 5 2 3 
4 9 , 8 0 
1 5 . 2 0 
1 5 . 6 5 

0 . 0 0 
4 . 2 2 
8 . 1 7 
2 . 5 0 
1 . 5 1 
0 . 9 B 
5 . 4 0 
0 . 5 6 
0 . 2 0 
0 . 0 0 

1 0 0 . 9 9 

7 5 - 1 4 
5 4 . 6 2 
1 4 . 0 4 
1 3 . 1 5 

0 . 0 0 
3 , 5 5 
6 , 6 8 
2 , 9 7 
1 , 9 6 
1 . 2 9 
2 . 3 0 
n . 4 4 
0 . 1 8 
0 . 0 0 

1 0 0 . 9 8 

7 5 - 2 7 
5 5 . 1 2 
1 3 . 8 8 
1 3 . 0 3 

0 . 0 0 
3 . 0 0 
6 . 4 2 
3 . 1 9 
1 . 8 3 
1 . 3 1 
2 . 0 8 
0 . 3 1 
0 . 1 8 
0 . 0 0 

1 0 0 . 5 5 

7 4 - 5 2 9 
5 0 , 9 8 
1 4 . 9 7 
1 1 , 5 5 

0 . 0 0 
7 . 0 ? 

1 0 , 7 8 
2 . 4 0 
0 , 6 3 
0 , 5 0 
1 , 5 7 
0 , 2 1 
0 . 1 7 
0 . 0 0 

1 0 0 , 8 1 

7 5 - 1 5 
5 2 . 3 0 
1 3 . 7 3 
1 4 . 1 0 

0 . 0 0 
4 , 0 9 
7 , 6 5 
3 . 0 5 
1 . 4 8 

. 0 . 8 7 
2 . 1 9 
0 . 4 1 
n . 2 2 
0 . 0 0 

1 0 0 . 0 7 

7 5 - 2 8 
5 3 . 2 3 
1 4 . 3 0 
1 2 . 5 8 

0 . 0 0 
4 . 0 9 
7 . 5 2 
5 , 0 1 
1 , 4 0 
1 , 6 2 
1 . 9 4 
n . 5 i 
n . i H 
n . o n 

1 0 0 . 1 8 

7 4 - 3 5 2 
5 2 , 1 4 
1 5 , 5 3 
1 2 , 3 4 

0 , 0 0 
4 , 2 5 
8 , 7 8 
2 , 5 2 
1 . 5 1 
1 , 5 2 
5 . 5 1 
0 . 5 7 
0 . 2 0 
0 . 0 0 

1 0 1 . 1 2 

7 5 - 1 6 
5 2 , 9 1 
1 4 , 2 0 
1 2 , 0 6 

0 , 0 0 
5 , 0 4 
8 , 5 9 
2 , 8 8 
1 . 2 J 
1 . 5 0 
1 . 6 1 
0 . 2 2 
0 , 1 8 
0 , 0 0 

1 0 0 , 2 2 

7 5 - 2 9 
5 1 , 1 9 
1 3 . 3 2 
1 4 . 0 5 

0 , 0 0 
4 , 8 9 
8 , 8 5 
2 . 7 3 
0 . 9 5 
1 . 0 6 
2 . 7 6 
0 . 3 5 
0 . 1 9 
0 . 0 0 

1 0 0 . 3 5 

7 4 - 5 3 5 
5 0 . 7 2 
1 5 . 5 5 
1 5 . 2 5 

O . n o 
4 . 1 2 
7 . 8 1 
2 . 7 6 
1 . 6 5 
1 . 7 4 
3 . 1 4 
0 . 5 5 
0 . 1 9 
0 . 0 0 

1 01 . 5 B 

7 5 - 1 7 
5 2 . 8 4 
1 4 . 4 6 
1 1 . 8 8 

0 . 0 0 
4 . 8 9 
8 . 5 9 
2 . 8 5 
1 . 0 9 
1 . 7 1 
1 . 6 4 
0 . 2 2 
0 . 1 8 
0 . 0 0 

1 0 0 . 5 5 

7 5 - 3 5 
4 6 . 7 9 
1 2 . 2 1 

2 . 4 5 
1 5 . 0 8 

4 . 3 7 
8 . 7 9 
2 . 5 1 
1 . 2 3 
0 . 5 6 
3 . 7 5 
1 . 6 8 
0 . 2 8 
0 . 0 5 

9 9 . 7 5 

7 4 - 5 5 4 
5 1 .14 
1 4 . 78 
1 1 . 9 5 

0 . 0 0 
5 . 9 7 

1 0 . 5 6 
2 . 5 0 
0 . 6 9 
0 . 9 6 
1 . 5 7 
0 . 2 0 
0 . 1 8 
0 . 0 0 

1 0 1 . 4 8 

7 5 - 1 8 
5 3 . 4 5 
1 4 . 2 0 
1 2 . 1 7 

0 , 0 0 
4 , 4 5 
3 . 0 5 
2 . 9 2 
1 . 5 2 
0 . 9 5 
1 . 7 5 
0 . 5 0 
0 , 2 0 
0 , 0 0 

9 9 , 9 2 

7 5 - 5 6 
4 3 . 2 7 
1 5 . 2 4 

3 . 1 7 
1 1 . 7 4 

5 . 2 6 
9 . 2 7 
2 . 4 7 
0 . 9 5 
0 . 9 1 
3 . 4 4 
0 . 8 1 
0 . 2 3 
0 . 0 2 

9 9 . 7 6 

7 5 - 1 
5 0 . 0 0 
1 5 . 5 0 

2 . 2 0 
7 . 6 0 
3 . 5 0 

1 1 . 1 0 
2 . 4 0 
0 , 4 5 
0 , 8 7 
1 ,50 
0 , 2 0 
0 . 1 2 
n . 0 2 

1 0 0 . 5 4 

7 5 - 1 9 
5 3 . 1 4 
1 4 . 0 8 
1 2 . 6 4 

0 . 0 0 
4 . 1 3 
7 , 9 4 
3 , 0 5 
1 , 3 6 
0 , 7 9 
1 . 9 0 
0 . 3 3 
n . 2 0 
0 . 0 0 

9 9 , 5 6 

7 5 - 5 8 
4 8 , 6 0 
1 4 , 1 0 

5 , 6 0 
1 1 , 2 0 

5 , 2 0 
8 . 9 0 
2 . 5 0 
1 . 0 0 
I .BO 
5 . 5 0 
0 . 8 3 
0 . 2 1 
0 . 0 1 

1 0 1 . 2 5 

7 S - 7 
5 0 . 8 0 
1 5 . 9 0 

4 . 4 0 
9 . 8 0 
4 . 5 0 
7 . 3 0 
5 . 1 0 
1 . 2 0 
1 . 9 4 
2 . 8 0 
0 . 5 7 
0 . 1 8 
0 . 0 3 

1 0 1 . 0 2 

7 5 - 2 0 
55 . (15 
1 3 . 7 3 
1 3 . 1 9 

0 . 0 0 
3 . 8 5 
7 . 5 9 
3 . 0 1 
1 . 6 8 
1 . 0 7 
2 . 1 3 
0 . 3 9 
0 . 2 0 
0 . 0 0 

9 9 . 8 9 

7 5 - 4 4 
4 8 . 6 0 
1 4 . 0 0 

5 . 8 0 
7 . 9 0 
4 . 1 0 
a . 4 0 
2 . 3 0 
0 . 9 5 
2 . 4 0 
3 . 3 0 
0 . 5 7 
0 . 2 0 
0 . 0 6 

9 8 . 5 8 

7 5 - 8 
4 9 . 2 0 
1 5 . 4 0 

4 . 5 0 
1 0 . 5 0 

4 . 3 0 
8 . 3 0 
2 . 7 0 
1 . 0 0 
2 . 1 5 
3 . 4 0 
0 . 8 0 
0 . 2 0 
0 . 0 2 

1 0 0 . 4 7 

7 5 - 2 1 
5 4 . 0 4 
1 4 . 6 1 
1 1 . 0 4 

0 . 0 0 
4 . 6 4 
8 . 4 4 
3 . 0 7 
1 . 1 7 
0 . 8 6 
1 . 7 0 
0 . 2 8 
0 . 1 9 
0 . 0 0 

1 0 0 . 0 4 

7 5 - 4 6 
4 6 . 5 9 
1 3 . 1 9 

2 . 4 2 
1 3 . 2 5 

5 . 9 1 
9 . 7 3 
2 . 3 2 
0 . 8 1 
0 . 4 B 
3 . 7 5 
0 . 8 8 
0 . 2 5 
0 . 0 6 

9 9 . 5 5 

7 5 - 9 
5 1 . 0 1 
1 5 . 4 2 
1 0 . 6 1 

0 . 0 0 
5 . 9 2 

1 0 . 5 6 
5 . 0 9 
1 . 2 4 
0 . 6 6 
5 . 5 5 
0 . 7 6 
0 . 1 7 
O . n n 

1 0 0 . 5 7 

7 5 - 2 2 
5 2 . 7 n 
1 4 . 2 7 
1 2 . 5 8 

0 . 0 0 
4 . 5 5 
8 . 1 9 
2 . 7 9 
1 . 1 2 
2 . 2 4 
1 . 6 4 
0 . 2 4 
0 . 1 8 
0 . 0 0 

1 0 0 . 2 8 

7 5 - 5 1 0 
4 5 . 5 0 
1 3 . 7 0 

5 . 9 0 
9 . 2 0 
5 . 3 0 
9 . 6 0 
2 . 1 0 
0 . 6 5 
2 . 7 1 
3 . 3 0 
0 . 8 4 
0 . 2 1 
0 . 0 8 

1 0 0 . 1 0 

^1 



T a b l e l b . M a j o r o x i d e a n a l y s e s o f OSIW- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

SAMPLE 
SIO? 

AL205 
rE?05 
FEO 
HGO 
CAO 
NA?0 
If20 
H20 
T 10? 

P?05 
MNO 
CO? 
TOTAL 

SAHPLF 
SIO? 
AL205 
FE?05 
FEO 
MGO • 
CAO 
NA20 
K?0 
H?0 
TIO? 

P205 
HNO 
CO? 
TOIAL 

SA'IPLE 
SIO? 
AL205 
FE205 
FEO 
HGO 
CAO 
NA?0 
K 2 0 
H?0 
TI02 
P205 
HNO 
CO? 
TOTAL 

75-51C 
4 5.70 
1 5 . 30 
6.10 
9.10 
5.40 

10.10 
2.10 
0.45 
5.50 
5.50 
0.35 
0.21 
0.08 

100.70 

75-78 
54.57 
15.70 
15.16 
0.00 
5.55 
5.92 
5.14 
1.92 
1.03 
2.25 
0.37 
0.20 
0.00 

100.72 

75-91 
52.72 
15.95 
15.85 
0.00 
4.09 
7.57 
5.05 
1.50 
1.11 
2.18 
0.40 
0,21 
o,no 

100.72 

75-56 
49.40 
13,40 
5.50 
9.40 
5.90 
3.60 
2.50 
0.98 
3.10 
5.40 
0.57 
n.19 

0.08 
100.92 

75-79 
52.14 

14.69 
12.32 

0.00 
5,24 

9,01 
2,89 
0,92 

0,95 
1 ,6H 
0,25 
0,19 

o,no 
100,7 5 

75-92 
55.46 
14.59 

11 .48 
0.00 
4.85 

3.72 
2.97 
1.12 
1 .18 
1.61 
0.24 
0.19 
0.00 

100.4 1 

75-57 
4 9. on 
15.50 

5.40 
10.00 
4.10 
8.00 

2.70 
1.10 
5.10 
5.50 
0.54 

0.18 
0.02 

100.94 

75-80 
52.20 
14,52 
12,85 
0,00 
5,10 
3,76 
2,89 
1.05 
0.90 

1.75 
0.?4 
0.19 
0.00 

100.41 

75-93 
55.60 
14.17 
12.91 
0.00 
4.37 

7.90 
5.05 
1.36 
0.91 

1.79 
0.29 
0.19 

O.on 
100.52 

75-58 
49.4n 
15.70 
5.5n 
9.50 
4. 10 
8.57 
2.4 0 
0.89 
3,20 
5,50 
0,54 
0,18 
0,05 

101,15 

75-81 
55.22 
13,82 
13,02 
0.00 
4,09 
7,55 
2,89 
1.59 
1.59 
1.90 
0.28 
0.18 
0.00 

100,33 

75-94 
53,54 
14,13 
12,66 
0.00 
4.4 4 
R.04 
2.8 7 
1.58 
1,24 
1,74 
0,50. 
0,20 
0,00 

100,54 

75-59 
45,00 
15,60 
11,10 
4.30 
5.70 
9.40 
2,10 
0,37 
2,04 
5,60 
0,95 
0,22 
0.07 

100,4 5 

75-8? 
55,16 
14,06 
15,32 
0,00 
3.95 
7.50 
5.04 
1.58 
0.93 
2.07 
0.40 
0.21 
0.00 

100.30 

75-95 
52.95 
15.93 
14,06 
0,00 
4,21 
7,11 
5.18 
1.57 
1 -56 
2.04 
0.37 
0.19 
0.00 

100.97 

75-50 
49.40 
15.9(1 
5.90 
9.40 
4.40 
8.60 
2.10 
0.96 
1.92 
5.50 
0.66 
0.22 
0.03 

101.04 

75-85 
55.77 
15.85 
15.14 
0.00 
5.49 
7.16 
2.90 
2.06 
1.22 
2,59 
0,45 
0.20 
0.00 

100;61 

75-96 
55.6R 
15,84 
13,42 
0,00 
3,77 
.7,14 
5,15 
1,53 
1,39 
1,97 
0,30 
0,21 
0,00 

100,75 

75-62 
49.40 
14.50 
6.50 
R.30 
4.50 
8.50 
2.60 
1,00 
1.59 
5.50 
0.59 
0.21 
0.04 

101.45 

75-84 
53.25 
15.97 
13.55 
O.no 
3.53 
7.08 
2.94 
2.05 
0.96 
2.40 
0.4 3 
0.19 

O.on 
100.46 

75-97 
55.ns 
14.08 
12.60 
0.00 
3.75 
7.22 
3.13 
1.75 
1.00 
1.90 
0.31 
0.19 
0.00 

100.95 

75-66 
46,90 
15,50 
4,90 

10,90 
5.30 
9.00 
2.50 
0.74 
1.88 
5,50 
1,10 
0,22 
0.02 

100.56 

75-85 
52.59 
15.92 
13,94 
0,00 
3,71 
7,11 
2.94 
1.95 
1,03 
2,38 
0.45 
0.19 
0,00 

100,54 

75-98 
54,80 
14,46 
11,75 
0.00 
4.14 
7.32 
5.18 
1.39 
1.01 
1.94 
0.29 
0.18 
0.0 0 

100,96 

75-57 
46.50 
1 5.80 
4.90 

11.10 
5,90 
9,50 
2.30 
0.68 
1,40 
5.50 
0.90 
0.21 
0,04 

100.55 

75-36 
54.20 
13.95 
12.99 
0.00 
5.58 
6.78 
2.92 
1.79 
1.78 
2.10 
0.59 
0.18 
0.00 

100.46 

75-99 
52.01 
14.08 
13,55 
0,00 
4,26 
7.72 
2,79 
1,05 
2.75 
2.04 
0.25 
0.17 
0.00 

100,54 

75-72 
47.70 
14.10 
4.20 

10.40 
5.50 
9.60 
2.50 
0.65 
2.10 
5.00 
n.76 
0.22 
0.08 

100.71 

75-87 
52.4R 
15.R5 
15.26 
0.00 
4.55 
8.05 
2.71 
1.26 
1.86 
1.91 
0.29 
0.19 
0.00 

100.19 

75-100 
51.72 
14.28 
12.48 
0.00 
5.53 
9.40 
2.60 
0.90 
2.28 
1.56 
0.22 
0.19 
0.00 

101,16 

75-75 
48,75 
13,91 
15,35 
0,00 
5.57 
9.00 
2.68 
1.09 
0.73 
3.01 
0.76 
0.22 
0.00 

.101.07 

75-88 
55.42 
14.10 
12.73 
0.00 
4.44 
8.15 
2.93 
1,3 7 
0,80 
2,01 
0,30 
0.19 
0.00 

100.47 

75-101 
53.42 
13.91 
13.53 
0.00 
3.85 
7.50 
2.99 
1.59 
0.70 
2.12 
0.39 
0. 19 
0.00 

100.20 

75-76 
48.14 
14.06 
15.21 
0.00 
4.45 
8.50 
2.67 
1.13 
1.53 
2.a4 
0.54 
0.25 
0.00 

100.42 

75-89 
52.R3 
13.82 
13.57 
0.00 
4.32 
7.84 
3.03 
1,31 
1.01 
2,05 
0,32 
0,20 
0,00 

100,50 

75-102 
55.11 
15.71 
12.31 
0.00 
3.20 
6.81 
2.98 
2.04 
0.99 
2.14 
0.37 
0. 19 
0.00 

99.85 

75-77 
5 5.19 
14.5B 
12.55 
0,00 
5,08 
8,75 
2,75 
1,30 
0.60 
1. 70 
0.27 
0.20 
0.00 

100.77 

75-90 
53.08 
13.89 
13.64 
0.00 
4.05 
7.65 
2.94 
1.72 
1.24 
2.15 
0.41 
0.21 
0.00 

100.98 

75-104 
53.10 
14.50 
4.20 
7.70 
5.10 
8.50 
3.00 
1.00 
1.05 
1.90 
0.50 
0.18 
0.05 

100.69 

<|-x 



Table lb. Hajor oxide analyses of OSfU- flows collected 1971-1977, 

SA' iPLF 
S I 0 2 
AL205 
f E 2 0 3 
F60 
HGO 
CAO 
NA20 
K ? 0 
H20 
T I 0 2 
P2 05 
HNO 
CO? 
TOTAL 

SAHPLF 
5 1 0 2 
A L 2 0 5 
f E 2 0 5 
FEO 
MGO 
CAO 
NA?0 
K20 
H20 
1102 
P205 
MNO 
C02 
TOTAL 

SAMPLt: 
5 1 0 2 
A L 2 0 5 
F 6 2 0 5 
FEO' 
HGO 
CAO 
NA20 
K?0 
1120 
T I 0 2 
P205 
MNO 
CO? 
TOTAL 

7 5 - 1 0 7 
5 5 . 5 0 
1 4 . 4 0 

5 . 9 0 
6 . 1 0 
4 . 50 
3 . 5 0 
5 . 1 0 
0 . 8 0 
2 . 2 7 
1 . 3 0 
0 . 2 8 
0 . 1 4 
0 . 0 2 

1 0 0 . 9 1 

7 5 - 1 6 2 
5 0 . 1 0 
1 5 . 6 0 

2 . 2 0 
1 2 . 9 0 

4 . 4 0 
3 . 5 0 
2 . 4 0 
1 . 5 0 
0 . 9 5 
5 . 5 0 
n . 5 8 
n . 1 7 
0 . 0 1 

1 0 0 . 5 9 

7 5 - 2 1 8 
5 6 . 4 0 
1 4 . 2 0 

2 .4 (1 
5 . 9 0 
5 . 6 0 
7 . 2 0 
2 . 7 0 
?.on 
1 . 5 3 
2 . 1 0 
0 . 3 9 
0 . 1 5 
0 . 0 0 

9 9 . 7 2 

7 5 - 1 10 
4 B . a 4 
1 4 . 0 7 
1 5 . 2 6 

0 . 0 0 
4 . 9 1 
3 . 4 3 
2 . 6 0 
1 , 4 4 
1 . 1 9 
2 . 7 7 
0 , 5 4 
0 , 2 1 
0 , 0 0 

1 0 0 , 3 6 

7 5 - 2 0 1 
5 2 , 1 0 
1 3 . 7 3 
1 5 . 7 8 

0 . 0 0 
4 . 2 1 
8 . 5 6 
5 . 1 0 
1 . 5 8 
0 . 0 0 
5 . 1 3 
0 . 6 4 
0 . 2 1 
0 . 0 0 

1 0 0 . B 4 

7 5 - 2 1 9 
5 0 . 4 0 
1 5 . 3 0 

4 . 2 0 
8 . 2 0 
5 . 9 0 
9 . 2 0 
2 . 6 0 
0 . 4 7 
1 . 2 5 
1 . 7 0 
0 . 5 2 
0 . 1 8 
0 . 0 1 

9 9 . 7 5 

7 5 - 1 1 6 
4 3 . 4 0 
1 5 . 1 0 

5 . 3 0 
8 . 2 0 
7 . 6 0 

1 0 . 4 0 
2 . 2 0 
0 . 3 4 
2 . 7 0 
2 . 2 0 
0 . 5 1 
0 . 1 4 
0 . 0 4 

1 0 1 . 1 5 

7 5 - 2 0 7 
5 5 . 4 0 
1 3 . 2 0 

7 . 1 0 
5 . 0 0 
2 . 5 0 
6 . 5 0 
2 . 9 0 
1 .R0 
2 . 5 0 
2 . 4 0 
0 . 9 7 
0 . 1 6 
0 . 0 0 

9 9 . 4 5 

7 5 - 2 2 0 
5 2 . 2 0 
1 3 . 8 0 

3 . 2 0 
9 . 6 0 
4 . 9 0 
R . 2 0 

• 2 . 6 0 
1 . 1 0 
1 . 5 5 
2 . 0 0 
0 . 5 5 
0 . 1 8 
0 . 0 1 

9 9 . 8 0 

7 5 - 1 1 7 
4 8 . 8 4 
1 4 . 0 8 
1 5 . 5 0 

0 . 0 0 
4 . 8 0 
8 . 4 6 
2 . 7 7 
1 . 3 2 
1 . 2 5 
2 . 8 5 
0 . 6 2 
0 . 2 0 
0 . 0 0 

1 0 0 . 7 7 

7 5 - 2 0 8 
5 2 . 5 7 
1 4 . 5 8 
1 3 . 0 1 

0 . 0 0 
4 . 3 5 
8 . 5 9 
3 . 0 4 
1 . 0 5 
1 . 4 6 
1 . 7 2 
0 . 2 4 
0 . 1 8 
0 . 0 0 

1 0 0 . 8 5 

7 5 - 2 2 1 
5 4 . 9 0 
1 4 . 5 0 

? . 0 0 
7 . 4 0 
4 . 5 0 
P . 1 0 
2 . 5 0 
1 , 5 0 
1 , 1 7 
1 , 8 0 
0 , 4 0 
0 , 1 5 
0 , 0 0 

9 9 , 0 2 

7 5 - 1 2 1 
4 3 , 3 2 
1 4 . 0 8 
1 5 . 0 3 

0 . 0 0 
4 , 5 2 
3 . 4 0 
2 . 8 9 
1 . 3 7 
1 . 5 2 
2 , 7 9 
0 , 6 5 
0 , 1 9 
0 , 0 0 

1 0 0 , 5 9 

7 5 - 2 0 9 
5 4 . 9 9 
1 4 . 0 7 
1 2 , 3 5 

0 , 0 0 
5 , 5 8 
6 , 7 1 
5 , 0 6 
2 , 0 1 
1 . 5 3 
1 . 9 0 
0 . 2 9 
0 , 1 7 
0 , 0 0 

1 0 0 . 3 1 

7 5 - 2 2 2 
4 R . 7 0 
1 7 . 0 0 

4 . 4 0 
6 , 2 0 
7 . 2 0 

1 0 . 7 0 
2 . 1 0 
0 . 2 9 
1 . 1 9 
0 . 9 6 
0 . 1 9 
0 . 1 6 
0 . 0 0 

• 9 9 . 0 9 

7 5 - 1 2 2 
4 9 , 3 5 
1 4 , 4 5 
1 4 . 6 1 

0 . 0 0 
4 . 3 2 
B . 5 9 
2 . 3 9 
1 . 5 8 
0 , 6 7 
2 , 8 5 
0 , 6 4 
0 . 2 1 
0 , 0 0 

1 0 0 , 5 7 

7 5 - 2 1 0 
5 1 , 5 0 
1 4 . 8 7 
1 2 . 5 8 

0 . 0 0 
4 . 9 5 
8 . 9 7 
2 . 8 9 
0 . 8 5 
2 . 1 5 
1 , 7 1 
0 , 2 4 
0 , 1 8 
0 , 0 0 

1 0 1 . 0 5 

7 5 - 2 2 5 
5 0 . 4 0 
1 4 , 5 0 

5 , 9 0 
7 , 7 0 
5 . 9 0 
9 . 9 0 
5 . 1 0 
0 , 4 9 
2 , 2 R 
1 , 5 0 
0 . 3 7 
0 . 1 5 
0 . 0 0 

9 9 . 9 9 

7 5 - 1 2 3 
5 0 . 0 0 
1 4 . 0 0 

2 . 7 0 
1 0 . 9 0 

5 . 3 0 
9 . 1 0 
2 . 6 0 

I.on 
1 . 5 5 
5 . 1 0 
0 . 7 9 
0 . 1 8 
0 . 0 1 

1 0 1 . 0 1 

7 5 - 2 1 1 
5 5 . 3 5 
1 4 . 1 1 
1 2 . 3 0 

0 . 0 0 
4 . 0 8 
7 . 5 2 
2 . 9 9 
1 . 5 5 
1 . 9 3 
1 .37 ' 
0 . 2 9 
0 . 1 9 
0 . 0 0 

1 0 1 . 4 4 

7 5 - 2 2 4 
4 8 . 5 0 
1 6 . 9 0 

3 . 2 0 
7 . 2 0 
7 . 8 0 

1 0 . P O 
2 . 5 0 
0 . 2 2 
1 . 2 1 
0 . 9 8 
0 . 2 0 
0 . 1 4 
0 . 0 0 

" 9 . 4 5 

7 5 - 1 2 4 
4 9 . 4 0 
1 4 . 0 0 

3 , 5 0 
1 1 , 0 0 

5 . 5 0 
3 . 7 0 
2 . 7 0 
0 , 9 1 
1 . 4 5 
5 . 0 0 
0 , 7 7 
0 , 1 3 
0 , 0 1 

1 0 1 , 0 5 

7 5 - 2 1 2 
5 4 , 9 1 
1 4 . 3 1 
1 1 . 1 7 

0 . 0 0 
5 . 8 3 
7 . 4 1 
3 . 1 0 
2 , 0 5 
1 , 0 8 
2 . 0 5 
0 . 3 6 
0 . 1 8 
0 . 0 0 

1 0 0 . 4 1 

7 5 - 2 2 5 
5 5 , 3 0 
1 3 , 8 0 

6 . 0 0 
7 . 2 0 
3 , 5 0 
7 . 0 0 
3 . 2 0 
1 , 4 0 
1 . 7 1 
2 . 3 0 
0 . 5 0 
0 , 1 5 
0 , 0 0 

1 0 0 , 0 6 

7 5 - 1 2 9 
5 3 , 8 0 
1 4 . 4 0 

4 . 0 0 
7 . 9 0 
5. i n 
3 .5n 
5 . 0 0 
0 . 9 8 
0 . 9 8 
1 . 8 0 
0 , 5 0 
0 , 1 7 
0 , 0 1 

1 0 0 , 9 4 

7 5 - 2 1 3 
5 4 , 2 8 
1 4 , 2 3 
1 2 , 3 1 

0 , 0 0 
3 , 2 0 
6 , 9 7 
3 . 5 8 
1 . 5 2 
2 . 7 9 
2 . 2 6 
0 . 4 5 
0 . 1 5 
0 . 0 0 

1 0 1 . 5 4 

7 5 - 2 5 1 
5 1 . 3 0 
1 5 . 4 0 

4 . 1 0 
1 0 . 6 0 

4 . 2 0 
7 . 7 0 
2 . 8 0 
1 . 2 0 
1 . 4 5 
5 . 1 0 
0 . 6 3 
0 . 18 
0 . 0 1 

1 0 0 . 5 5 

7 5 - 1 5 4 
4 9 . 5 0 
1 4 . 4 0 

1 . 9 0 
1 2 . 1 0 

5 . 5 0 
9 . 1 0 
2 . 5 0 
0 . 9 8 
0 . 9 8 
5 . 0 0 
0 . 7 5 
0 . 1 8 
0 . 0 1 

1 0 0 . 9 0 

7 5 - 2 1 4 
5 5 . 0 0 
1 4 . 4 0 
1 5 . 0 7 

0 . 0 0 
5 . 7 8 
7 . 5 9 
2 . 9 9 
1 . 4 5 
2 . 0 1 
2 . 1 5 
0 . 4 0 
0 . 1 9 
0 . 0 0 

1 0 1 . 0 5 

7 6 - 2 6 
4 8 . 9 0 
1 3 . 8 0 

5 . 8 0 
1 1 . 1 0 

5 . 7 0 
9 . 1 0 
2 . 4 0 
0 . 8 5 
0 . 8 2 
5 . 5 0 
0 , 8 8 
0 . 1 9 
0 . 0 2 

1 0 1 . 0 5 

7 5 - 1 5 4 A 
4 9 . 1 0 
1 4 , 2 0 

2 , 0 0 
1 2 , 4 0 

5 , 1 0 
8 , 7 0 
2 , 5 0 
1 , 0 0 
1 , 0 5 
5 , 1 0 
0 , 8 0 
0 , 1 8 
0 . 0 1 

1 0 0 , 2 4 

7 5 - 2 1 5 
5 5 . 7 2 
1 4 , 1 8 
1 3 , 2 0 

0 . 0 0 
3 . 7 2 
7 . 3 7 
1 . 2 7 
1 . 7 6 
0 . 7 7 
2 . 4 4 
0 . 4 3 
0 . 1 8 
0 . 0 0 

1 0 1 . 0 4 

7 5 - 2 8 
4 7 . 9 0 
1 3 . 8 0 

3 . 0 0 
1 1 . 9 0 

6 . 1 0 
9 . 7 0 
2 . 3 0 
0 , 3 3 
1 . 0 0 
3 . 3 0 
0 . 8 5 
0 . 1 8 
0 . 0 2 

1 0 0 . 8 6 

7 5 - 1 5 4 0 
4 9 . 6 0 
1 4 . 1 0 

3 . 6 0 
1 0 . 5 0 

5 . 2 0 
8 . 7 0 
3 . 1 0 
0 , 9 5 
1 . 2 6 
5 . 2 0 
0 , 7 7 
0 , 1 7 
0 , 0 5 

1 0 1 , 0 0 

7 5 - 2 1 6 
5 4 , 5 2 
1 3 , 8 9 
1 5 , 0 1 

0 , 0 0 
3 , 6 7 
6 , 5 4 
3 , 4 8 
1 , 8 0 
1 , 5 5 
2 . 2 2 
0 . 3 9 
0 . 1 5 
0 . 0 0 

1 0 0 . 8 2 

7 6 - 4 4 
5 0 . 6 0 
1 3 . 5 0 

2 . 4 0 
1 2 . 4 0 

4 . 4 0 
R . 2 0 
2 . 5 0 
1 . 2 0 
1 . 5 0 
3 . 4 0 
0 . 5 8 
0 . 1 8 
0 . 0 2 

100 ."68 

7 5 - 1 6 0 
5 5 , 6 0 
1 5 , 9 0 

3 , 9 0 
9 , 2 0 
5 , 9 0 
6 , 5 0 
5 , 2 0 
1 , 6 0 
1 . 5 5 
2 , 2 0 
0 , 4 8 
0 , 1 4 
0 , 0 2 

1 0 0 . 1 7 

7 5 - 2 1 7 
5 5 . 8 2 
1 4 . 1 0 
1 5 . 0 9 

0 , 0 0 
3 , 2 0 
5 . 8 2 
5 . 3 7 
1 . 8 0 
1 . 4 6 
2 . 3 0 
0 . 4 8 
0 - 1 9 
0 . 0 0 

1 0 0 , 6 5 

7 6 - 4 8 
5 4 . 6 0 
1 5 . 9 0 

2 . 7 0 
9 . 4 0 
2 , 4 0 
6 , 1 0 
5 , 0 0 
5 , 1 0 
2 , 1 5 
2 , 6 0 
0 , 9 6 
0 , 1 7 
0 , 0 4 

1 0 1 , 1 0 

^ ^ 



SAMPLE 
SIO? 
AL20 5 
FE20 5 
FFO 
HGO 
CAO 
NA?0 
K?0 
112(1 
T IO? 
P?05 
MMO 
CO? 
TO IAL 

SAMI'LT 
S IO? 
A L ? 0 ^ 
FE?05 
FFO 
MGO 
CAO 
NA?0 
K20 
,11-10 
TIO? 
P?05 
MHO 
C0:> 
TOIAL 

SAMPLE 
S IO? 
AL?05 
FE?05 
FfO 
MGO 
CAO 
NA?0 
K?0 
H?0 
T IO? 
P?05 
HNO 
CO? 
TOTAL 

T a b l e 1b 

7 5 - 4 9 
4 9 . 5(1 
1 5 . 5 0 

? . 5 0 
i ? . 4 n 

5 . 5 0 
3 . 90 
? . 5 n 
1 . 1 0 
1 , 1 0 
5 .4(1 
0 . 0 5 
0 , ? 0 
0 , 0 2 

1 0 0 , 7 7 

7 5 - 2 1 5 
4 3 . 3 0 
1 5 . 1 0 

1 . 5 0 
3 . 3 0 
7 . 9 0 

1 1 . 0 0 
2 . 4 0 
0 . 5 8 
1 . n o 
1 . 3 0 
0 . 4 4 
0 . 14 
0 . 0 1 

9 9 . 2 7 

7 5 - 2 6 5 
5 5 . 3 0 
1 5 . 9 0 

4 . 0 0 
7 . 7 0 
4 , 9 0 
8 , 5 0 
2 , 7 0 
1 , 3 0 
1 , 10 
2 , 2 0 
0 , 5 7 

. 0 , 1 4 
0 , 0 2 

1 0 0 , 5 5 

, H a j o r ox 

7 5 - 5 1 
5 0 . 7 0 
1 5 . 5 0 

? . 5 0 
l ? . 5 n 

4 . 5 0 
3 . i n 
2 . 2 0 
1 . 5 0 
1 . 5 3 
5 . 5 0 
0 . 5 9 
0 . 1 3 
0 . 0 2 

1 0 0 . 4 7 

7 6 - 2 1 7 
5 4 . 5 0 
1 4 . 1 0 

2 . 3 0 
7 . 6 0 
4 . 6 0 
3 . 3 0 
2 . 9 0 
1 . 5 0 
1 . 0 0 
2 . 2 0 
0 . 5 5 
0 . 1 3 
0 . 0 1 

1 0 0 . 1 0 

7 6 - 2 7 3 
5 5 . 5 0 
1 3 . 9 0 

3 . 0 0 
8 . 5 0 
4 . 9 0 
8 . 4 0 
2 . 3 0 
1 . 4 0 
0 . 7 5 
2 . 2 0 
0 . 3 8 
0 . 1 5 
0 . 0 2 

1 0 0 . 0 0 

i d e an i l I 

7 5 - 5 2 
5 0 . 2 n 
1 5 . 5 n 

5 . 5 0 
1 1 . 2 0 

4 . 4 0 
3 . 0 0 
2 . 4 0 
1 . 1 0 
1 . 3 5 
5 . 5 0 
0 . 5 9 
0 . 1 8 
0 . 0 2 

1 0 0 . 5 2 

7 5 - 2 1 8 
5 7 . 2 0 
1 6 . 6 0 

5 . 2 0 
1 . 2 0 
0 . 0 4 
4 . 6 0 
4 . 2 0 
3 . 5 0 
1 . 4 0 
3 . 4 0 
1 . 4 0 
0 . 0 4 
0 . 0 0 

9 3 . 7 8 

7 6 - 2 7 7 
5 3 . 5 0 
1 3 . 9 0 

3 . 9 0 
7 . 5 0 
4 . 3 0 
3 . 3 0 
2 . 7 0 
1 . 5 0 
1 . 5 5 
2 . 1 0 
0 . 5 7 
0 . 1 5 
0 . 0 2 

1 0 0 . 2 9 

y s e s o f n S I W - f I ow 

7 5 - 6 5 
5 0 . 0 0 
1 4 . 0 0 

5 . 5 0 
9 . 3 0 
4 . 9 0 
8 . 6 0 
2 . 5 0 
0 . 9 5 
2 . 1 1 
5 . 2 0 
0 . 8 5 
O . I P 
0 . 0 2 

1 0 0 . 5 9 

7 5 - ? ? 9 
4 9 . 8 0 
1 3 . 5 0 

5 . 8 0 
1 0 . 5 0 

5 . 2 0 
9 , 1 0 
2 , 70 
0 , 9 4 
1 . 5 0 
5 . 0 0 
0 . 7 5 
0 . 1 5 
0 , 0 0 

1 0 0 , 9 5 

7 7 - 2 0 2 
5 1 , 1 0 
1 5 , 8 0 

3 , 5 0 
7 . 5 0 
6 . 7 0 

1 0 , 7 0 
2 , 4 0 
0 , 7 4 
1 . 5 4 
1 . 6 0 
0 , 2 4 
0 , 2 1 
0 , 0 6 

9 9 , 8 9 

7 5 - 5 4 
5 0 . 5 0 
1 5 . 4 0 

? . ? o 
1 2 . 4 0 

4 , 4 0 
3 , 1 0 
2 . 5 0 
I . ? 0 
1 . 5 9 
5 . 5 0 
0 , 6 0 
O . I P 
0 , 0 ? 

1 0 0 . ? 9 

7 6 - ? 5 ? 
4 0 . 7 0 
1 5 . 2 0 

2 . 9 0 
1 1 . 4 0 

5 . 0 0 
9 . 0 0 
2 . 7 0 
0 . 9 5 
1 . 1 0 
5 . 1 0 
0 . 7 7 
0 . 1 8 
0 . 0 1 

9 9 . 9 9 

7 7 - 2 0 6 
5 5 . 8 0 
1 5 . 5 0 

5 . 7 0 
8 . 9 0 
2 . 9 0 
6 . 5 0 
5 . 5 0 
2 . 6 0 
0 . 8 4 
2 . 7 0 
1 , 1 0 
0 . 2 5 
n.o4 

i n n . i 4 

s c o t I c c t e d 1 9 7 1 - 1 9 7 7 . 

7 5 - 5 5 
5 0 . 70 
1 5 . 5 0 

2 .9 (1 
1 1 . 9 0 

4 . 4 0 
a . 5n 
2 . 4 0 
1 . 3 0 
1 . 5 9 
5 . 4 0 
0 . 5 R 
0 . 13 
O . o n 

1 0 1 . 1 5 

7 6 - 2 5 5 
5 1 . 00 
1 5 . 8 0 

1 . 9 0 
9 . 6 0 
5 . 5 0 

1 0 . 0 0 
2 . 5 0 . 
0 . 8 5 
1 . 2 0 
2 . 5 0 
0 . 5 2 
0 . 1 6 
0 . 4 1 

1 0 0 . 0 2 

7 7 - 2 1 7 
5 0 . 6 0 
1 3 . 2 0 

3 . 2 0 
1 1 , 4 0 

4 , 2 0 
8 , 5 0 
2 , 7 0 
1 . 4 0 
0 . 8 3 
3 . 1 0 
0 . 6 7 
0 . 2 5 
0 . 0 3 

m o . 13 

7 6 - 6 7 
5 0 . 6 0 
1 5 , 5 0 

3 , 5 0 
1 1 , 4 (1 

4 , 4 n 
8 , 5 n 
2 , 4 n 
1 , 50 
1 . 5 9 
5 , 5 0 
0 , 5 7 
0 , 1 7 
0 , 0 2 

1 0 1 , 2 5 

7 6 - 2 5 5 
4 R , 1 0 
1 3 . 0 0 

3 . 6 0 
8 . 7 0 
4 . 8 0 

1 1 . 1 0 
2 . 5 0 
0 . 8 2 
1 . 6 1 
3 . 0 0 
0 . 7 5 
0 . 1 7 
1 . 4 0 

9 9 . 5 5 

7 7 - 2 1 3 
5 2 . 4 0 
1 3 . 6 0 

5 . 0 0 
6 . 6 0 
2 . 6 0 
7 . 1 0 
3 . 0 0 
2 , 5 0 
1 , 7 3 
2 . 9 0 
0 . 9 6 
0 . 5 2 
0 , 0 4 

9 8 , 7 5 

7 6 - 7 5 
4 9 , 7 0 
1 5 , 5 0 

5 . 5 0 
1 1.4 0 

4 . 5 0 
8 . 2 0 
2 . 5 0 
1 . ? 0 
1 . 3 5 
5 , 4 0 
0 , 5 8 
0 , 1 8 
0 , 0 2 

9 9 . 7 5 

7 6 - ? 5 9 
5 1 . 5 0 
1 4 . 1 0 

2 . 7 0 
9 . 10 
5 . 4 0 
9 . 5 0 
2 . 6 0 
0 . 9 0 
O.BO 
2 . 4 0 
0 . 5 2 
0 . 1 5 
0 . 0 2 

9 9 . 4 9 

7 7 - 2 1 9 
5 2 , 7 0 
1 5 , 4 0 

2 , 9 0 
9 , 8 0 
2 , 7 0 
6 . 5 0 
3 . 0 0 
2 . 9 0 
1 . 1 1 
2 . 6 0 
1 . 1 0 
0 , 2 4 
0 , 0 2 

9 8 , 7 7 

7 5 - 8 5 
51 , 2 0 
1 5 , 5 0 

2 , 3 0 
7 . 4 0 
5 . 5 0 
9 . 5 0 
2 . 5 0 
0 . 7 7 
2 . 0 6 
1 . 5 0 
0 . 5 4 
0 . 1 2 
0 , 0 2 

9 9 . 7 1 

7 6 - 2 4 0 
5 5 , 5 0 
1 5 . 9 0 

5 , 1 0 
8 , 0 0 
4 , 7 0 
8 , 7 0 
2 . 7 0 
1 . 3 0 
0 . 7 2 
2 . 2 0 
n . 3 i 
0 . 1 5 
0 . 0 0 

9 9 . 5 8 

7 7 - 2 2 0 
5 1 . 1 0 
1 5 . 0 0 

2 . 8 0 
1 1 . 0 0 

4 . 1 0 
7 . 6 0 
2 . 5 0 
1 . 4 0 
1 . 2 1 
3 . 0 0 
0 . 6 7 
0 . 2 6 
0 . 0 2 

9 8 . 6 6 

7 5 - 3 7 • 
5 0 , 1 0 
1 5 , 5 0 

2 , 7 0 
1 ? , 0 0 

4 , ? 0 
8 , 0 0 
? , 4 P 
1 , 2 0 
2 , 5 0 
5 , 5 0 
0 , 5 1 
0 , 1 7 
0 , 0 2 

1 0 0 , 5 0 

7 5 - 2 5 5 
53 . ,60 
1 4 . 3 0 

3 . 4 0 
8 . 2 0 
5 . 0 0 
8 . 5 0 
2 . 7 0 
1 . 4 0 
1 . 1 0 
2 . 2 0 
0 . 3 8 
0 . 1 4 
0 . 0 2 

1 0 0 . 9 4 

7 7 - 2 5 2 
5 1 . 6 0 
1 3 . 1 0 

2 , 0 0 
1 2 , 0 0 

3 , 0 0 
5 , 6 0 
5 , 0 0 
2 , 4 0 
0 . 7 8 
5 . 1 0 
0 . 8 4 
0 . 2 7 
0 . 0 8 

9 8 . 7 7 

7 5 - 9 1 
4 9 , 5 0 
13 ,RO 

1 . 9 0 
1 2 . 0 0 

5 . 4 0 
8 . 6 0 
2 . 5 0 
1 , 2 0 
1 , 3 8 
5 , 2 0 
0 , 8 6 
0 . 1 9 
0 . 0 4 

1 0 0 . 6 7 

7 5 - 2 6 5 
5 5 , 8 0 
1 3 , 5 0 

8 , 1 0 
5 , 4 0 
3 , 0 0 
6 . 7 0 
3 . 2 0 
1 . 5 0 
1 . 9 0 
2 . 5 0 
0 . 4 5 
0 . 2 5 
0 . 0 2 

1 0 0 . 3 2 

7 7 - 2 5 3 
5 4 . 5 0 
1 4 . 2 0 

4 . 3 0 
5 . 9 0 
5 . 3 0 
7 . 3 0 
2 . 8 0 
1 . 4 0 
1 . 4 6 
1 . 8 0 
0 . 3 5 
0 . 1 3 
0 . 0 2 

9 9 . 5 2 

7 5 - 9 2 
4 9 , 2 0 
1 5 i 9 0 

2 , 50 
1 1 . 70 

5 , 4 0 
8 . 5 0 
2 . 4 0 
1 . 2 0 
1 , 0 5 
5 , 10 
0 . 8 5 
0 . 2 0 
0 . 0 2 

9 9 . a 2 

7 5 - 2 6 4 
5 2 . 5 0 
1 4 . 40 

5 . 5 0 
7 . 4 0 
5 . 8 0 
9 . 9 0 
2 . 7 0 
0 . 9 0 
1 . 7 0 
1 . 6 0 
0 . 2 9 
0 . 2 4 
0 . 0 2 

1 0 0 . 9 5 

7 7 - 2 5 5 
5 1 . 00 
1 3 , 0 0 

3 . 8 0 
1 0 . 4 0 

3 , 0 0 
7 , 1 0 
2 , 9 0 
2 . 3 0 
0 . 8 0 
3 . 1 0 
0 . 8 1 
0 . 3 4 
0 , 0 8 

9 8 . 6 3 

7 6 - 9 4 
5 2 . 7 0 
1 4 . 8 0 

2 . 6 0 
« . ? 0 
5 . 7 0 
8 . 3 0 
2 . 4 0 
1 . 4 0 
1 . 4 2 
1 . 7 0 
0 . 4 6 
0 . 1 4 
0 . 0 2 

1 0 0 . 5 4 

7 5 - 2 5 5 
5 1 . 4 0 
1 5 . 6 0 

5 . 0 0 
1 0 . 0 0 

2 . 5 0 
6 , 6 0 
3 , 2 0 
2 , 7 0 
1 , 3 0 
3 , 0 0 
0 , 8 9 
0 , 2 7 
0 , 0 2 

9 8 , 4 8 

7 7 - 2 5 6 
5 0 , 6 0 
1 3 . 1 0 

2 . 9 0 
1 1 . 4 0 

4 . 1 0 
8 . 5 0 
3 , 0 0 
1 , 7 0 
0 . 6 1 
3 . 1 0 
0 , 6 8 
0 . 3 0 
0 . 0 4 

1 0 0 . 0 3 

' \H 



SAMPLE 
SIO? 
AL203 
f E ? 0 5 
FEO 
HGO 
CAO 
NA?0 
K ? 0 
H?0 
T IC? 
P?05 
MNO 
CO? 
TOIAL 

SAMPLE 
SIO? 
AL?03 
f E?0 5 
FEO 
MGO 
CAO 
NA?0 
K?0 
H20 
T I 0 2 
P205 
HMO 
CO? 
TOTAL 

SAMPLE 
SIO? 
AL?0 5 
FE?05 
FFO 
HGO 
CAO 
NA?0 
K?0 
l l ?0 
I I 02 
P205 
HNO 
C02 
TOTAL 

T a b l e l b 

7 7 - 2 7 5 
7 4 . 2 0 
1 2 , 9 0 

1 , 6 0 
0 , 2 4 
0 , 1 9 
1 . 6 0 
4 . 0 0 
5 . 9 0 
0 . 7 2 
0 . 2 0 
0 . 0 6 

n.n5 
o.na 

9 9 , 7 2 

c - 1 6 
5 1 , 1 9 
1 4 , 5 4 

1 . 1 2 
9 . 5 5 
7 . 0 7 

1 0 . 5 7 
2 . 2 9 
0 . 5 7 
0 , 7 4 
1 . 5 9 
0 , 2 5 
0 , 1 7 
0 , 0 0 

9 9 . 6 5 

C-57 
5 2 . 0 1 
1 4 . 9 0 

1 . 5 6 
3 . 5 5 
6 . 9 9 

1 0 . 4 6 
? . 4 3 
0 . 6 7 
0 , 7 6 
1 , 6 2 
0 , 2 6 
0 , 1 7 
0 , 0 0 

1 0 0 , 4 9 

. M a j o r o» 

7 7 - 2 7 4 
5 1 , 3 0 
1 5 , 7 0 

7 , 1 0 
2 . 6 0 
4 , 5 0 
7 . 5 0 
5 . 1 0 
1 . 7 0 
0 . 8 3 
1 . 8 0 
0 , 9 5 
0 , 1 2 
0 , 0 2 

9 9 , 2 2 

C - 1 7 
4 9 , 2 5 
1 5 , 5 9 

5 , 9 1 
9 , 7 8 
4 . 8 7 
8 . 4 5 
2 , 5 4 
1 , 4 4 
1 . 5 8 
2 . 8 6 
0 . 6 6 
0 , 2 0 
0 , 0 0 

9 0 . 1 9 

C - 7 7 
5 5 . 4 7 
1 5 , 5 5 

5 , 4 5 
9 , 0 9 
5 . 3 0 
7 . 5 7 
2 . 6 5 
1 . 7 0 
1 . 5 6 
2 . 7 6 
0 . 4 0 
0 . 1 8 
0 . 0 0 

1 0 0 . 4 0 

t i d e a n a l 

7 7 - 2 7 5 
5 0 . 7 0 
1 7 . 0 0 

2 , 7 0 
6 . 4 0 
6 . 5 0 
9 . 4 0 
3 , 5 n 
i . i n 
1 . 1 6 
1 . 8 0 
0 . 6 2 
0 . 1 5 
0 . 0 3 

1 0 0 . 9 1 

C - 2 1 
4 9 . 3 6 
1 2 . 5 4 

5 . 7 8 
1 0 . 7 6 

4 . 2 6 
8 . 4 0 
2 . 0 0 
1 . 1 3 
2 . 5 5 
5 . 4 0 
0 . 5 5 
0 . 1 9 
0 . 0 0 

9 9 . 3 1 

C - 7 9 
4 9 . 2 0 
1 3 . 6 6 

4 . 5 5 
9 . 2 4 

' 5 . 1 1 
8 . 5 4 
2 . 5 3 
1 . 3 9 
1 . 7 3 
2 . 8 7 
0 . 5 6 
0 . 2 1 
0 . 0 0 

9 9 . 7 4 

y s e s o f OSTW- f l o w s 

7 7 - 2 7 5 
5 3 . 5 0 
1 4 . 7 0 

2 . 5 0 
3 . 0 0 
4 . 7 0 
8 . R 0 
5 . 0 0 
1 . 4 0 
0 . 7 9 
1 . 3 0 
0 . 4 2 
0 . 2 6 
0 . 0 4 

9 9 . 9 1 

C -24 
5 1 . 4 5 
1 4 . 6 0 

1 . 9 8 
8 . 5 2 
6 . 8 6 

1 0 . 5 6 
2 . 1 5 
0 . 5 7 
1 . 5 3 
1 .5 9 
0 . 2 5 
0 . 17 
0 . 0 0 

1 0 0 . 3 2 

C - 1 0 9 
5 2 . 8 9 
1 4 . 2 4 

3 . 1 1 
8 . 4 7 
5 . 1 8 
8 . 3 9 
2 . 5 4 
1 . 1 0 
1 . 3 7 
1 . 7 5 
0 . 50 
0 . 1 9 
0 . 0 0 

1 0 0 . 0 5 

7 7 - 2 7 R 
5 5 . 9 0 
1 5 . 5 0 

5 . 0 0 
9 . 0 0 
5 . 0 0 
7 . 4 0 
3 . 3 0 
1 . 9 0 
0 . 9 2 
2 . 7 0 
0 . 8 6 
n . 2 5 

n.n2 
9 9 . 7 6 

C - 2 5 
5 2 . 5 6 
1 4 . 3 2 

2 . 9 5 
8 . 4 1 
5 . 4 7 
8 . 7 5 
5 . n 2 
0 . 9 5 
1 . 0 0 
1 . 6 5 
0 . 2 7 
0 . 1 9 
0 , 0 0 

9 9 , 5 0 

C - l l S 
4 9 , 5 9 
1 5 . B O 

2 . 7 7 
1 1 . 0 9 

5 , 0 5 
3 . 5 1 
5 . 0 1 
1 . 5 5 
0 , 3 5 
2 . 9 1 
0 . 6 3 
0 , 2 1 
0 . 0 0 

9 9 , 9 5 

i c o l l e e t e d 1 9 7 1 - 1 9 7 7 , 

7 7 - 5 1 5 
5 2 , 9 0 
1 5 , 7 0 

4 . 9 0 
R.RO 
2 . 9 0 
6 . 0 0 
5 . 5 0 
^ . 5 0 
0 . R 7 
2 . 7 0 
0 . 9 9 
0 . 1 5 
0 . 0 2 

9 9 . f l 4 

C -27 
• 5 1 . 2 5 
1 4 . 5 5 

1 . 4 1 
9 . 0 6 
6 . 9 5 

1 0 . 5 0 
2 . 1 9 
0 , 6 5 
1 , 2 7 
1 , 6 1 
0 . 2 7 
0 . 1 7 
0 . 0 0 

9 9 . 9 9 

C - 1 1 6 
4 9 . 0 9 
1 5 . 6 0 

5 . 0 8 
8 . 9 5 
4 . 7 4 
8 . 4 2 
2 . 7 6 
1 . 4 3 
1 . 7 4 
2 . 8 6 
0 . 6 5 
0 . 2 1 
0 . 0 0 

9 9 . 5 3 

7 7 - 3 2 4 
5 2 . 5 0 
1 5 . 6 0 

5 . 5 0 
1 0 . 0 0 

5 . 5 0 
7 . 1 0 
5 . 1 0 
2 . 5 0 
1 . 1 0 
5 . 1 0 
0 . B 5 
n . 1 7 
0 . 0 2 

i n o . 4 4 

C - 2 8 
5 1 . 7 1 
1 4 . 7 3 

0 . 9 S 
9 . 4 1 
5 . 9 7 

1 0 . 5 5 
2 . 4 2 
0 . 6 9 
0 . 5 4 
1 . 5 7 
0 . 3 2 
0 . 1 7 
0 . 0 0 

1 0 0 . 1 4 

C - 1 2 3 
4 9 . 6 1 
1 3 . 5 6 

4 . 4 5 
9 . 2 6 
4 . 9 0 
8 . 5 2 
2 . 7 2 
1 . 4 5 
1 . 5 3 
2 . 3 9 
0 . 6 6 
0 . 2 1 
0 . 0 0 

9 9 . 3 9 

7 7 - 5 5 5 
5 ? . 4 0 
1 5 . 7 0 

5 . 5 0 
9 . 5 0 
5 . 1 0 
7 . 0 0 
5 . 1 0 
2 . 7 0 
1 . 0 5 
5 . 0 0 
0 . 8 9 
0 . 1 8 
0 . 0 8 

1 0 0 . 1 0 

C - 5 2 
5 4 . 9 4 
1 3 . 7 6 

3 . 0 3 
8 . 4 7 
3 . 5 3 
6 . 9 0 
2 . 9 0 
1 . 7 6 
1 . 6 4 
1 . 8 9 
0 . 3 3 
0 . 1 7 
0 . 0 0 

9 9 . 3 2 

C - 1 5 7 
5 1 . 4 5 
1 4 . 5 4 

2 . 7 0 
8 . 1 0 
6 . 2 4 

1 0 . 4 4 
2 . 4 1 
0 . 6 5 
1 . 3 1 
1 . 6 9 
0 . 2 9 
0 . 17 
0 . 0 0 

9 9 . 9 9 

7 7 - 5 4 2 
5 5 . 1 0 
1 4 . 2 0 

4 . 4 0 
7 . 5 0 
4 . 6 0 
8 . 4 0 
2 . 7 0 
1 . 1 0 
1 . 2 8 
2 . 0 0 
0 . 5 2 
0 . 1 7 
0 . 0 5 

9 9 . 9 5 

C-42 
5 0 . 5 1 
1 2 . 7 3 

1 . 2 7 
1 5 . 4 4 

4 . 5 4 
8 . 2 7 
2 . 5 7 
1 . 5 5 
1 . 0 9 
5 . 5 1 
0 . 5 9 
0 . 2 1 
0 , 0 0 

9 9 , 8 8 

C - 1 5 0 
5 1 . 6 2 
1 4 . 5 9 

1 . 5 2 
a . 8 3 
7 . 1 1 

1 0 . 5 8 
2 . 3 2 
0 . 6 5 
0 , 5 0 
1 , 6 5 
0 , 2 7 
0 , 1 7 
0 . 0 0 

9 9 , 3 9 

C-2 
4 9 , 6 6 
1 5 , 5 2 

5 , 0 8 
1 0 , 6 9 

4 . 9 2 
8 . 5 5 
2 . 7 6 
1 . 5 0 
0 . 8 8 
2 . 8 7 
0 . 6 2 
0 . 2 1 
0 . 0 0 

9 9 . 2 4 

C -45 
5 5 . 1 8 
1 5 . 5 1 

3 . 1 1 
9 . 2 7 
3 . 8 6 
7 . 7 5 
2 , 7 0 
1 , 7 6 
1 . 6 0 
2 . 6 9 
0 . 4 0 
0 . 1 8 
0 . 0 0 

1 0 0 . 0 1 

C - 1 5 6 
5 2 . 9 2 
1 3 . 6 7 

2 . 9 4 
9 . 4 6 
3 . 7 6 
7 . 6 6 
2 . 5 5 
1 . 7 7 
1 . 5 1 
2 . 6 8 
0 . 3 9 
0 . 1 8 
0 . 0 0 

9 9 . 4 9 

C -5 
4 9 . 7 2 
1 3 . 5 3 

3 . 6 2 
1 0 . 1 3 

4 . 3 7 
8 , 5 1 
2 . 5 9 
1 . 3 8 
1 . 6 0 
2 , 8 5 
0 , 6 4 
0 , 2 0 
0 , 0 0 

9 9 , 5 9 

C - 4 8 
4 9 . 0 7 
1 3 . 4 6 

5 . 5 2 
8 . 5 5 
4 . 7 6 
8 . 5 1 
2 . 5 9 
1 . 3 4 
2 . 0 0 
2 . 8 4 
0 . 6 5 
0 . 2 0 
0 , 0 0 

9 9 . 5 0 

C - 1 6 5 
5 0 . 8 6 
1 4 . 7 1 

1 . 7 5 
8 . 9 5 
7 . 0 5 

1 0 . 6 4 
2 . 4 2 
0 . 5 7 
1 . 5 6 
1 . 6 2 
0 . 2 5 
0 . 1 7 
0 . 0 0 

1 0 0 . 3 5 

C - 9 
4 9 . 5 5 
1 3 . 7 3 

3 . 1 5 
1 0 . 5 9 

5 . 0 4 
8 , 5 2 
2 , 7 7 
1 . 5 2 
0 . 9 0 
2 . 3 8 
0 . 6 8 
0 . 2 0 
0 . 0 0 

9 9 . 5 3 

C - 5 0 
5 1 . 1 3 
1 4 . 5 9 

2 . 3 7 
8 . 3 5 
5 . 9 1 

1 0 . 4 8 
2 . 3 7 
0 . 6 2 
1 . 0 8 
1 . 7 0 
0 . 2 8 
0 . 1 7 
0 . 0 0 

1 0 0 . 0 5 

C - 1 6 8 
5 0 . 8 2 
1 4 . 5 4 

1 , 9 7 
8 , 6 3 
7 . 0 9 

1 0 . 5 6 
2 . 5 6 
0 . 5 8 
1 . 2 8 
1 . 6 2 
0 . 2 5 
0 . 1 5 
0 . 0 0 

9 9 . 8 6 

C - 1 0 
4 9 . 2 2 
1 5 . 5 5 

5 . 2 9 
1 0 . 5 2 

4 , 9 2 
8 , 5 5 
2 . 6 5 
1 . 4 9 
1 . 2 8 
2 . 8 7 
0 . 6 5 
0 . 2 0 
0 . 0 0 

9 8 . 9 5 

C - 5 4 
4 9 . 5 6 
1 3 . 7 6 

4 . 3 5 
9 . 5 6 
5 . 1 2 
8 . 5 0 
2 . 6 6 
1 . 4 4 
1 . 5 0 
2 . 8 6 
0 . 6 6 
0 . 2 2 
0 . 0 0 

1 0 0 . 1 7 

C - 1 7 1 
5 3 . 1 1 
1 5 . 4 6 

5 . 6 4 
7 . 3 7 
3 . 7 9 
7 . 2 6 
2 . 9 8 
1 . 8 0 
0 . 7 4 
2 . 4 4 
0 . 4 5 
0 . 1 9 
0 . 0 0 

9 9 . 2 3 

(\h 



SAMPLE -
SI02 
AL?n3 
rE?05 
fEO 
MGO 
CAO 
NA?0 
K20 
H2 0 
TI02 
P205 
MMO 
C02 
TOTAL 

Table 1 

C-177 
50.82 
14.71 
1.09 
9.59 
7.51 

10.72 
2.55 
0.62 
0.54 
1.54 
0.25 
0.16 
0.00 

99-43 

h. Major oxide analyses of OSIW- flow 
s collected 1971-1977. 

% 



.-% 
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Table Ic. Trace element analyses of OSTU- flows eo I I ected 1971-1977, 

SAMPLF 
BA 
CO 
CR 
CS 
HF 
RH 
f A 
TH 
ZN 
I f f 
SC 
LA 
CE 
SM 
EU 
Y» 
LU 
C.T. 

71-011 F 71-015 f 71-017 F 71-052 F 71-054 f 71-054 f 71-055 F 71-055 R 71-059 F 71-032 f 71-n84 F 71-nB8 F 71-083 f 
1290.nn 520.00 

55.00 46.00 
252.00 

5.50 

550.00 
44.00 
20.00 

5 50.00 
40.no 
94.00 

520.00 
56.00 
29.00 

590.00 
59.00 
55.00 

4 50.00 
58.00 

157.00 

519.00 
58.10 

158.80 

4 5 0.00 
40.00 
100.00 

4 10.00 
4 0.00 
96.00 

860.00 
57.00 
36.00 

560.00 
47.00 

198.00 

550,00 
45.00 

196-00 

5.10 6.70 5.70 5,60 2.3 0 5.(10 

5.90 

31.00 
2 7.70 

8.00 
2.70 

0.66 
GR INC 

2.10 
-/ —- _ 

52.00 
15.10 

4.40 
1.80 

0.57 
ASOTIN 

5.20 

5 5.00 
55.40 

2.00 
5.60 

0.75 
eLEPHANT 

1.00 

-- — 

42.00 
11.20 

4.50 
1.20 

0.48 

4.20 

58.00 
25.90 

7.80 
2.50 

0.6 7 
ROZA 

4.00 

58.00 
26.50 

8,50 
2,20 

0,70 
ROZA 

1,00 

4 3,00 
14.50 

5.00 
1.70 

0.50 
OOOGE 

0.57 
1.20 

i?a.no 

40,54 
17,00 
57,00 
5,40 
1,60 

0,52 
OO0G6 

5.10 

38.00 
24.20 

8.00 
2.40 

0.56 
LOLO IN 

4.40 

3.50 

58.00 
2 5.60 

7.80 
2.50 

0,64 

5,90 

6,90 

28.00 
40.70 

8.40 
2.70 

0,69 
UILBUR 

6,10 

2,00 

4 2.00 
32.00 
66.00 
9.60 
3.02 
4.70 
0.67 

HARTIN 

6,00 

2.00 

4 1.00 
32.40 

9.70 
4,00 

0,7 7 
HART IN 

SAMPL6 
BA 
CO 
CR 
CS 
HF 
RB 
TA 
TH 
ZN 
ZR 
SC 
LA 
C6 
SM 
EU 
YB 
LU 
C T , 

71-090 F 71-096 f 71-104 R 
510,00 410.00 819.00 
40,00 40,00 57,60 
52,00 98,00 49.50 

5.R0 

8.20 

29 
54 

• r . 
5, 

0, 
ESQ 

,00 
,90 

,90 
00 

54 

4.40 

5,50 

58,00 
24,80 

8,30 
2.60 

0.59 
lAl LOLO INC 

10.70 

5.07 
4.40 

5 51.00 
554.00 
36.55 
78.00 

15 7.00 
21,60 
5,70 
3,50 
1,40 
GOOSe 

71-114 R 72-050 F 72-031 F 72-033 f 72-050 F 
505,00 470,00 240,00 530,00 350,00 
42,00 42.00 48.00 41.00 40.00 

192.90 90.00 2B5.00 96.00 150.00 

5 . 8 0 

1 . 5 1 
2 . 2 0 

1 8 9 . 0 0 
3 2 8 . 0 0 

3 8 . 0 7 
4 2 . 0 0 
8 0 . 0 0 
1 0 . 8 0 

3 . 0 3 
4 . 0 0 
0 . 7 3 

5 . 0 0 

3 . 5 0 

3 9 , 0 0 
2 5 , 8 0 

7 , 8 0 
2 , 6 0 

0 . 6 5 

2 . f l O 

1 . 7 0 

5 2 . 0 0 
1 4 . 0 0 

4 . 2 0 
1 .B4 

4 . 6 0 

3 . 5 0 

5 7 . 0 0 
2 3 . 8 0 

8 . 7 0 
2 . 5 0 

72-052 f 72-065 f 72-070 F 72-085 f 72-098 f 
260.00 

42.00 59.00 39.00 46,00 38,00 
150,00 15.00 98.00 150.00 140,00 

HART IN LOLO INC 
0,54 0,67 
ASOTIN LOLO INC 

2,60 

0,80 

43,00 
14,00 

4,90 
1.50 

0,51 
DOOGE 

1,90 

1, 10 

4 2.00 
13.80 

4.90 

0,50 
OODGe 

3,10 

0.60 

42.00 
13.60 

4.80 
1.60 

0.51 
DODGE 

3.20 

1.70 

39.00 
13.70 

4.80 

0,44 
GR INC 

2,90 

0,80 

41,00 
7,40 

4,60 
1,40 

0.53 
DOOGe 

2.90 

1.00 

41.00 
13.00 

4.50 

0.4 9 
000G6 

SAMPLE 
BA 
CO 
CR 
CS 
HF 
RH 
TA 
TH 
ZN 
ZR 
SC 
LA 
C6 
SM 
EU 
trt 
LU 
C.T. 

72-104 F 72-104 R 72-120 F 
132.00 140.00 

47.00 47.40 45.00 
143.00 155.90 140.00 

1.50 1.30 

---- 0.40 
113.00 

4 0 . 0 0 3 5 . 8 2 5 7 . 0 0 
5 . 5 0 8 . 0 0 7 . 0 0 

1 7 - 0 0 
2 . 9 0 5 . 1 0 3 . o n 
1 . 4 0 1 . n 5 1 . 1 0 

1 . 8 0 
0 . 5 5 0 . 4 0 0 . 5 7 
ROIUM ROBIN R f l l l l N 

7 2 - 1 5 2 f 7 
4 9 0 . 0 0 

4 2 . 0 0 
9 2 . 0 0 

5 . 1 0 

3 . 2 0 

3 8 . 0 0 
2 5 . 0 0 

8 . 5 0 

0 . 6 9 
LOLO IWC L 

2 - 1 3 2 
4 5 4 . 0 0 

5 9 . 5 0 
9 7 . 1 0 

0 . 6 0 
4 . 5 0 

2 2 . 0 0 
1 . 1 8 
3 . 6 0 

2 1 4 . 0 0 
2 1 5 . 0 0 

3 5 . 5 ? 
3 0 . 0 0 
6 0 . 0 0 

8 . 9 0 
2.5H 
5 . 5 0 
0 . 6 6 

OLO IHC 

R 7 2 - 1 5 
4 0 0 . 

3 5 . 
5 0 . 

3 F 7 2 - 1 5 5 F 7 2 - 1 5 5 R 7 2 - 1 4 4 F 7 2 - 1 5 0 f 7 2 - 1 5 0 f 7 2 - 1 
00 
0 0 
no 

5 . 0 0 

5 . 7 0 

57 , 
2 5 . 

7. 
2 . 

00 
10 

10 
40 

0 , 5 2 
ROZA 

4 4 0 . 0 0 
5 5 . 0 0 
4 5 . 0 0 

4 . P 0 

3 . 4 0 

3 4 . 0 0 
2 2 . 4 0 

7 . 5 0 
2 , 5 0 

0 . 6 5 
ROZA 

5 0 5 , 0 0 
5 7 . 5 0 
5 4 . 6 0 

1 . 2 0 
4 . 5 0 

2 5 . 0 0 
0 . 9 9 
3 . 8 0 

17 7 . 0 0 
2 1 5 . 0 0 

5 5 . 4 5 
2 7 . 0 0 
5 5 . 0 0 

4 8 0 . 0 0 

3 0 
54 

5 . 2 0 
0 , 6 1 

45 
19 

. 0 0 
, 0 0 

5 , 8 0 

5 5 
32 

9 
5 

, 0 0 
, 7 0 

, 1 0 
, 6 0 

0 . 75 
ROZA ELEPHANT 

5 5 0 , 0 0 

2 9 , 0 0 

5 , 3 0 

3 , 9 0 

5 8 . 0 0 
2 5 , 2 0 

7 , 9 0 
2 , 9 0 

0 , 6 5 
ROZA 

5 4 0 , 0 0 
3 4 . 0 0 
3 5 . 0 0 

4 . 8 0 

3 . 7 0 

3 6 . 0 0 
2 5 . 2 0 

8 . 0 0 
2 . 6 0 

500 
45 

102 

58 F 7 
00 
00 
no 

4 . 6 0 

3 . 5 0 

4 0 , 0 0 

0 , 6 4 0 . 
ROZA LOLO 

40 
50 

66 
INC L 

2 - 1 5 8 R 
5 8 1 . 0 0 

4 4 . 4 0 

0 . 8 0 
4 . 6 0 

1 9 . 0 0 
0 . 9 2 
3 . 1 0 

1 9 0 . 0 0 
2 2 9 . 0 0 

3 6 , 6 9 
3 0 . 0 0 
6 0 . 0 0 

9 . 0 0 
2 . 6 7 
5 . 5 0 
0 , 6 6 

OLO INC 

IT 

http://40.no


Table Ic, Trace element analyses of DSTW- flows collectfd 1971-1977. 

SAMPLE 
BA 
CO 
CR 
CS 
HF 
HO 
TA 
IH 
ZN 
ZR 
SC 
LA 
CE 
SM 
Ell 
Yd 
LU 
C.I. 

SAMPLE 
BA 
CO 
CR 
CS 
HF 
RR 
TA 
TH 
ZN 
ZR 
SC 
LA 
CE 
SH 
EU 
YM 
LU 
c . r. 

72-165 F 72-157 F 72-159 f 72-169 F 72-170 f 72-174 F 72-175 f 72-176 F 72-178 F 72-180 F 72-180 F 72-209 F 72-215 F 
5170.00 

27.00 

9.90 

7,50 

25,00 
42,60 

io.no 
4. 10 

0.71 
UMATILL A 

580,nn 
57.00 
110.00 

3.50 

1 .60 

45.00 
R.IO 

5.50 
1 ,60 

610.00 
58.00 
50.00 

5.60 

4.50 

59.00 
26.50 

8.10 
2,50 

0,50 
PODGE 

0,70 
ROZA 

590,00 
40,00 
50,00 

5,10 

5,30 

59,00 
25,90 

7,80 
2,40 

0,5B 
ROZA 

1150,00 5520,00 5240,00 
51,00 25,00 27,00 

460,00 
40.0 0 
9 4.00 

4 5 0.00 
4 4.00 

110.00 

5?0,00 
4?, 00 
99.00 

460.00 
42.00 
9 5.00 

900,00 
4 2,00 
55,00 

910,00 
50,00 
45,00 

7.00 

5.90 

59,00 
53,80 

1 5.40 
5.3(1 

10.20 

7,50 

26,00 
44.60 

10.20 
4.20 

10.90 

6.50 

27.00 
45.00 

10.50 
4.40 

4.80 

5.20 

59.00 
26.10 

8.40 
2.60 

4.40 

5.40 

5 3.00 
25.90 

7.20 
2.50 

4.70 

5.20 

59.00 
25.60 

R.20 
5.60 

4.00 

3.00 

36.00 
24.10 

7.90 
2.60 

1.04 0.76 0.77 0.65 0.68 0.64 0.60 
UNC UMATILLA UMATILLA LOLO INC LOLO INC LOLO INC LOLO INC 

5.90 

6.80 

2 9, 00 
41.10 

8.50 
2.50 

0.70 
WILBUR 

7.00 

29.00 
40.70 

8.20 
2.70 

0.70 
UILOUR 

72-224 F 72-251 F 72-240 F 72-250 F 72-260 F 72-26? F 72-265 F 72-257 F 72-268 F 72-269 f 72-270 F 72-270 F 72-272 F 
350.00 5160,00 420.00 540.00 600.00 320.00 620.00 5220.00 3850.00 450.00 360.00 530.00 
53.00 28,00 42,00 50.00 41.00 42.00 43.00 27.00 28.00 43.00 39.00 36.00 41.00 
53.00 26.OQ 147.00 50.00 191.00 27.00 180.00 160.00 155.00 110,00 

5,50 

5,30 

28,00 
4 0,30 

3,20 

0,58 

10.10 

5.40 

25.00 
41 .50 

9,30 
4.10 

0,58 

6. 50 

5.90 

32.00 
32.50 

'8.90 
3.10 

0.55 
UILBUR UMAIILLA ELEPHANT 

7.90 

2.50 

42.00 
59.00 
81.00 
11.50 
3.63 
5.50 
0.89 
BASIN 

5.10 

8.00 

28.00 
54,10 

10 
40 

n,55 
eSQUAT 

6.10 6,20 11,10 12.50 2.80 5.40 2.70 5,90 

2,00 6,20 6.80 7.70 0.90 1,10 1,00 0.90 

42.00 53.00 27,00 25,00 44,00 42,00 42,00 45.00 

55,50 52,50 42,60 45,40 12,40 15,60 15.20 17.40 

10.00 9.10 10.50 11.00 4.50 4.70 4.70 5,50 
4,00 1,50 2,70 4,50 1,40 1.70 1.80 2.60 

0.75 0.72 0.74 0,75 0,44 0,44 0,45 0,55 
MARTIN ELePHANT UHATILLA UHATILLA OO0G6 OOOGE 00066 OOOGE 

SAMPLE 
BA 
CO 
CR 
CS 
HF 
HB 
TA 
TH 
ZN 
ZR 
SC 
LA 
CE 
SM 
Ell • 
YB 
LU 
C.T. 

72-275 f 72 
1010,00 5 

2 5,00 

5 . 9 0 

5 , 8 0 

5 6 . 0 0 
5 5 , 5 0 

11 , 1 0 
5 . 4 0 

0 . 9 5 
IIUMAKF.R 

- 2 7 4 F 
5 0 . 0 0 
4 1 .00 
7 0 . 0 0 

5 . 0 0 

1 . 5 0 

4 4 . 0 0 
1 4 . 5 0 

, 3 0 
. 0 0 

0 . 4 8 
OOdGF 

72-287 F 
480.00 
4 4.00 
95.00 

4 . 5 0 

5 . 5 0 

5 7 . 0 0 
2 4 . 2 0 

7 . 9 0 
2 . 6 0 

0 . 6 ? 
LOI 0 IMC 

' 2 - 2 9 2 F 
5 8 0 . 0 0 

5 8 . 0 0 
2 9 . 0 0 

5 . 7 0 

5 . 2 0 

5 7 . 0 0 
1 6 . 9 0 

5 . 5 0 
2 . ? 0 

0 . 4 7 
G H INC 

2 - 2 9 5 F 
5 0 0 . 0 0 

5 9 . 0 0 
51 . 0 0 

5 . 7 0 

5 . 4 0 

56.110 
1 6 . 5 0 

5 . 2 0 
?.no 

0 . 4 5 
G H I N C 

' 2 - 2 9 
5 5 6 . 

4n. 
2 1 . 

0 . 
4 . 

2 9 . 
1 . 
4 . 

1 9 9 . 
•254 . 

5 4 . 
2 9 . 
5 3 . 

2 . 
3 . 
0 . 

rs 

6 R 
on 
20 
9 0 
90 
70 
00 
20 
20 
no 
00 
50 
on 
no 

55 
5 0 
5? 
INC 

7 2 - 2 9 9 F 7 2 - 2 9 9 F 7 2 - 5 0 0 f 7 2 - 5 0 5 F 7 2 - 3 0 5 f 7 2 - 3 1 3 f 7 2 - 3 1 3 H 
3 3 9 0 , n o 5 8 0 , 0 0 5 5 0 , 0 0 5 5 0 , 0 0 5 3 4 , 0 0 

5 0 , 0 0 5 3 , 0 0 4 1 , 0 0 5 7 , 0 0 3 7 , 7 0 
5 9 0 , 0 0 

4 3 , 0 0 
3 8 . 0 0 

4 . 5 0 

3 , 5 0 

5 5 , 0 0 
?2 . , ' ' 0 

7 , 9 0 
3 , 10 

5 4 0 , 0 0 
5 1 , 0 0 
8 6 , 0 0 

580,00 
53,00 
55.00 

5 5 0 . 0 0 
4 1 , 0 0 
5 2 . 0 0 

5 5 0 . 0 0 
3 7 . 0 0 
1 3 . 0 0 

5 . 4 0 

5 . 6 0 

5 5 . 0 0 
2 5 , 4 0 

8 , 0 0 
2 , 5 0 

0.57 0.60 
LOLO IHC LOLO INC 

1 1.00 

7.40 

2 8.00 
4 5.50 

10.40 
4. 10 

0.70 
UMATILLA 

5.50 

5,90 

40,00 
25,40 

3,00 
2,60 

0,67 
ROZA 

5,20 

4,00 

59,00 
25,00 

60 
50 

5,80 

4, 10 

58,00 
27,90 

10 
50 

15,60 
00 
40 

0,64 
HOZA 

0,74 
ROSALIA 

28,00 
1,12 
4,10 

220,00 
50 8,00 
56.69 
54,00 
59.00 

2.81 
4,20 
0, 

ROSA 

http://io.no


T a b l e l e . T r a c e e l e m e n t a n a l y s e s o f OSTW- f l o w s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

SAHPLE 
BA 
CO 
CR 
CS 
HF 
HB 
TA 
TH 
ZN 
ZR 
SC 
LA 
ce 
SM 
El) 
YB 
LU 
C f , 

7 2 - 5 2 1 R 
5 7 2 , 0 0 

5 3 . 5 0 

7 2 - 5 2 2 F 7 2 - 5 2 5 F 7 2 - 5 2 5 F 7 2 - 5 2 5 F 7 2 - 3 5 0 F 7 3 - 0 1 1 A r 7 3 - 0 1 I B F 7 3 - 0 1 5 F 7 3 - 0 1 9 F 7 3 - 0 8 5 F 7 3 - 1 1 4 F 7 5 - 1 2 2 F 

4 4 , 
1 , 

50 
00 

4 , 0 0 
2 8 , 0 0 

0 , 8 2 
5 , 2 0 

2 0 5 . 0 0 
2 0 1 . n n 

5 3 . 4 8 
2 4 . n n 
4 7 . n o 

20 
20 
20 

5 5 0 . 0 0 
55 . 0 0 
5 8 . 0 0 

4 . 0 0 

4 . 5 0 

5 5 . 0 0 
2 0 . 2 0 

50 
10 

4 7 0 . 0 0 
5 3 . 0 0 
4 8 . 0 0 

3 . 7 0 

3 . 7 0 

3 7 . 0 0 
1 8 . 7 0 

5 . 2 0 
1 .50 

4 5 0 . 0 0 
4 5 . 0 0 
2 6 , 0 0 

6 , 9 0 

3 3 , 0 0 
3 3 , 6 0 

50 
80 

5 0 0 , 0 0 
4 4 . 0 0 
24 .0(1 

6 . 0 0 

3 5 . 0 0 
3 1 . 9 0 

9 . 2 0 
3 , 0 0 

0 , 6 4 
FS INC 

0 . 5 3 
GR INC 

0 . 5 3 0 . 7 3 0 . 7 6 
GR INC ELEPHAHf ELePHANT 

7 5 0 . 0 0 
4 0 . 0 0 
i 5 . n o 

5 , 5 0 

4 , 0 0 

5 9 , 0 0 
2 3 , 0 0 

9 , 1 0 
5 , 9 0 

0 , 7 6 
ROSALIA 

5 5 0 , 0 0 
4 6 , 0 0 
? 9 , n n 

8 , 2 n 

5 n , n o 
3 3 . R O 

7 , R 0 
2 , 3 0 

0 , 5 6 
r s INC 

5 5 0 , 0 0 
4 6 . 0 0 
2 5 . 0 0 

7 , 9 0 

51 , 0 0 
3 4 . 2 0 

7 . 9 0 
2 . 2 0 

0 . 5 0 

2 3 3 0 . 0 0 
2 3 , 0 0 

7 , 8 0 

2 8 , 0 0 
4 2 , 8 0 

9 , 9 0 
4 , 10 

0 , 6 7 
r s INC UHATILLA 

6 7 0 . 0 0 
4 4 , 0 0 

6 , 4 0 

8 , 9 0 

3 0 , 0 0 
5 5 , 9 0 

8 , 5 0 

0 , 5 8 
eSQOAf 

5 1 0 , 0 0 
4 6 , 0 0 

1 8 2 , 0 0 

6 , 7 0 

1 . 8 0 

4 0 . 0 0 
3 3 . 0 0 
6 7 . 0 0 
1 0 , 0 0 

2 . 9 4 
4 . 9 0 
0 . 7 9 

HART IN 

7 5 0 , 0 0 
4 5 . 0 0 
4 2 . 0 0 

1 1 . 5 0 

4 . 0 0 

3 9 , 0 0 
6 2 , 0 0 

1 2 3 , 0 0 
1 8 , 1 0 

5 . 
8 . 
1 , 

, 4 5 
,50 
,58 

G00S6 

64 0 , 0 0 
4 5 . 0 0 

1 1 3 . 0 0 

7 .3 (1 

3 , 1 0 

5 9 , 0 0 
4 0 , 0 0 
8 1 , 0 0 
1 0 , 9 0 

5 , 3 5 
5 . 1 0 
0 . 8 5 

I N D I A N 

SAMPLE 
BA 
CO 
CR 
CS 
t i r 
RO 
TA 
TH 
ZN 
ZR 
SC 
LA 
CE 
SH 
Ell 
Yd 
LU 
C . T . 

7 3 - 1 2 5 I 
6 6 0 . 0 0 

4 5 . 0 0 
1 1 0 . 0 0 

7.00 

5.20 

58.00 
40.10 

11 .00 
3.20 

0.85 

75-144 r 
570.00 
51.00 

147.00 

7.00 

2.20 

39.00 
58.00 

73-145 
550.00 
42.on 

53.00 

5.90 

76, 
10. 
5. 
5, 

no 
70 
44 
10 

F 73-146 f 
620.00 
51.00 

149.00 

7,00 

INDIAN 
0.81 
BASIN 

7.70 

29.00 
34.00 
65.00 
7.30 
2.38 
3.50 
0.54 

ESQUAT 

7 5-151 
650.00 
45.00 
20.00 

6.50 

1 ,90 

40.00 
57.00 
78,00 
11,00 
3,46 
5,50 
0,80 
BASIN 

F 75-157 
490.00 
50.00 

155.00 

7 . 6 0 

f 7 5 - 3 5 5 R 7 3 - 3 5 5 H 7 5 - 5 5 6 R 7 5 - 5 5 8 R 7 5 - 5 5 9 R 7 5 - 5 5 0 R 7 4 - 2 0 7 R 

8 . 7 0 

2 9 . 0 0 
3 5 . 5 0 

8 . 1 0 
2 . 5 0 

0 . 5 3 
eSOIIAT 

2 . 2 0 

4 1 . 0 0 
4 0 . 0 0 
8 2 . 0 0 
1 1 . 8 0 

5 . 6 0 
5 . 5 0 
0 . R 5 
BASIN 

5 8 2 . 0 0 
5 5 . 5 0 
9 2 . 4 0 

2.80 
12.00 
0.44 
2.00 

1 19.00 

57.49 
15.00 
30.00 
4.20 
1.25 
1.90 
0.4 1 

GR INC 

353.00 416.00 766.00 725.00 
32.70 
76.50 

2.80 
20.00 
0.42 
1.70 

36.12 
16.00 
52.00 
4.40 
1.26 
2,00 
0.41 

GR INC 

57.BO 
115.50 

2,90 
12.00 
0.60 
2. 10 

37.40 
12.90 
1, 
4, 

51, 
1, 
5, 

40 
80 
00 
04 
00 

35.93 
1 7.00 
5 5.00 
5.00 
1.59 
2, 50 
0,45 

GR INC 

51,87 
27,00 
54,00 
6,80 
1.92 
2.90 
0.54 

GR INC 

3R.50 
11.40 
0.90 
4.90 

53.00 
0.90 
6.70 

126.00 130.00 140.00 144.00 

32,45 
27,00 
55,00 
7.00 
2.11 
3.10 
0.57 

GR INC 

450.00 
39.10 
93.90 
0.80 
3.70 

2 4.00 
0.72 
3, 

131. 
70 
00 

33.99 
18.00 
38.00 

30 
64 
50 

0.50 
GR INC 

585.00 
37.50 
4R.00 
1.00 
4.20 

29.00 
0.74 
4.50 

159.00 

34.99 
22.00 
46.00 
6. 10 
1.79 
2.HO 
0.54 

GR INC 

SAHPLE 
BA 
CO 
CH 
CS 
HF 
RH 
TA 
TH 
zn 
ZR 
SC 
LA 
CE 
SH 
FU. 
YO' 
LU • 
C.T. 

74-244 R 
4 2 7.00 
39.60 
25.50 
1 , 
3, 
,00 
,70 

0.52 

122.00 

54. 11 

17,00 
34,00 
5,40 
1,55 
2,50 
0,44 

GR INC 

74-245 R 
545.00 
3R.90 
25.50 
1, 
4. 
.20 
,50 

55.00 
0.93 
4.50 

159.0(1 

55,nt 
21 ,00 
45,00 
6,70 
1,99 
5,10 
0,56 

GR INC 

74-246 B 
491,00 
42,20 
25,40 
1,80 
4.00 

29.00 
0.53 
5.90 

156,00 

54,93 
19,00 
59,00 
5,20 
1,71 
2 , 90 
n,51 

Gf» IMC 

74-247 R 
722.01) 
4n.70 
17 
1 
4 

53 
1 
5 

157 

,50 
, 10 
.30 
,00 
,12 
,70 
.00 

51 . .52 
28.00 
56.00 
7,50 
2,15 
5, in 
0,5 5 

GR INC 

74-243 R 
715,00 
53,70 
15,30 
0,90 
5.00 

55,00 
0,99 
5.00 

142,00 
172.00 
52.23 
26,00 
55.00 
7.50 
1.92 
5,60 
0,50 

GR IMC 

74-249 R 
824,nn 
58,4n 
9,40 
1,60 
4 , 90 

69,00 
0,91 
7,40 

137.00 
2P7.no 
?9.?5 
29.00 
58.00 
8,00 
?,03 
5,40 
0,55 

r,H IHC 

74-250 R 
751. 
45, 
12, 
1, 
4, 

41, 
0. 
5, 

145, 
510, 
55, 
?6, 
55, 
7. 
2, 
3, 
0, 

GR 

on 
50 
50 
10 
90 
00 
89 
10 
00 
00 
?5 
on 
00 
?n 
15 
sn 
51 
IHC 

74-251 R 
596,no 
41,60 
22,60 

4,20 
48,00 
1.18 
4.30 

127.00 
394.00 
3 5,20 
22,00 
42,00 
5.90 
1.72 
2,30 
0.50 

r,H INC 

74-252 R 
569,00 
42,10 
22,00 
0,80 
4,20 
5 5,00 
0,75 
5.20 

129,00 
391.00 
32.85 
2 2.00 
4 4.00 
5.90 
1. 
?. 
,3? 
,30 

74-253 R 
654.00 
58.90 
20.40 

7 4 - 2 5 4 R 

40 
40 

0 . 5 0 
GP INC 

4 2 . 0 0 
0 . 8 6 
5 . 1 0 

1 3 9 . 0 0 

3 5 . 4 0 
2 5 . 0 0 
4 6 . 0 0 

5 . 5 0 
1 . 9 0 
5 . 0 0 
0 . 5 5 

GR INC 

00 
10 
70 
70 
90 

535 
40 

1 1 7 
0 
3 

3 0 . 0 0 
0 . 7 5 
3 , 9 0 

1 2 8 , 0 0 

5 6 . 2 9 
1 9 . 0 0 
3 9 . 0 0 

50 
63 
70 

0.50 
GR INC 

74-255 R 
430.00 
4 1.50 

143.10 

3.40 
19.00 
0.59 
3.20 

132.00 
365.00 
58.40 
17,00 
34,00 
5.10 
1.58 
2.50 
0,47 

GH IMC 

74-255 R 
523,00 
43,40 
57,70 

5.90 
26.00 
0.74 
3.BO 

135.00 

36.25 
20.00 
41.00 

70 
77 
70 
- 1 

e).| 
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Table Ic. Trace element analyses of OSTW- flows collcclud I071-1977. 

SAMPL 6 
HA 
CO 
CR 
CS 
Hf 
HR 
TA 
TH 
7M 
ZR 
SC 
LA 
CE 
SH 
EU 
YB 
LU 
C . T . 

SAMPLE 
HA 
CO 
CH 
CS 
HF 
RM 
I A 
TH 
ZN 
ZR 
SC 
LA 
CE 
SH 
EU 
YB 
LU 
C I , 

SAMPLi: 
BA 
CO 
CH 
CS 
HF 
Hl< 
TA 
TH 
H\ 
ZR 
SC 
LA 
CE 
SM 
EO 
YM. 
I l l * 
C . T , 

7 4 - 2 5 7 R 
5 1 5 , 0 0 

4 0 , 4 0 
5 5 , 4 0 

( l , 3 n 
5 , 3 0 

2 7 , 00 
0 , 3 9 
5 , 5 0 

1 2 1 , 0 0 

5 5 , 2 5 
2 0 , 0 0 
4 1 , 0 0 

5 , 3 0 
1 . 7 8 
2 . 7 0 
0 . 5 2 

GR INC 

7 4 - ? 7 9 R 
5 4 9 . 0 0 

4 ? . 40 
2 1 , 3 0 

4 , 2 0 
2 4 , 0 0 

0 , 74 
5 , 3 0 

14 5 , 0 0 
5 5 1 , 0 0 

5 5 . 1 7 
1 9 . 0 0 
5 9 . 0 0 

5 , 1 0 
1 , 7 5 
5 , 0 0 
0 . 5 5 

GH INC 

7 4 - ? 9 2 R 
5 4 1 . 0 0 

5 5 . 5 0 
1 0 . 2 0 

1 . 5 0 
5 . 10 

4 9 . 0 0 
0 . 9 0 
5 . 50 

1 5 5 . 0 0 

511.52 
2 5 . 0 0 
4 9 . 00 

5 . 7 0 
2 . 0 0 
5 . 2 0 
0 . 5 5 

GH IHC 

7 4 - 2 5 3 R 
5 5 5 . 0 0 

4 7 . 8 0 
5 7 . 4 0 

0 . 9 0 
5 . 3 0 

4 0 . 0 0 
0 . 7 4 
5 . R 0 

1 5 5 . 0 0 

5 6 . 7 1 
2 0 . 0 0 
4 0 . 0 0 

5 . 3 0 
1 . 7 5 
2 . 9 0 
0 . 5 1 

r,R INC 

7 4 - 2 8 0 R 
5 9 7 . 0 0 

5 9 , 0 0 
1 9 , 9 0 

0 . 9 0 
4 . 5 0 

2 8 . 0 0 
n . 7 7 
4 . 0 0 

1 4 7 . 0 0 
3 0 2 . 0 0 

5 5 . 5 1 
2 1 . 0 0 
4 4 . 0 0 

6 . 6 0 
1 . 9 2 
3 . 5 0 
0 . 6 5 

r,R INC 

7 4 - 2 9 5 R 
5 5 7 . 0 0 

5 8 . 5 0 
1 7 . 2 0 

5 . 0 0 
5 0 . 0 0 

(1 .85 
4 . 5 n 

1 5 7 . 0 0 

5 5 . 0 9 
2 2 . 0 0 
4 3 . 0 0 

5 . 9 0 
2 . 1 1 
5 . 5 0 
n . 5 7 

GH INC 

7 4 - 2 5 9 R 
34 5 . 0 0 

3 5 . 1 0 
5 . 10 
1 .4 0 
4 . 9 0 

5 5 . 0 0 
0 . 5 4 
5 . 9 0 

1 5 4 . 0 0 

5 2 . 3 4 
3 0 . 0 0 
5 9 . 0 0 

7 . 5 0 
2 . 2 0 
3 . 8 0 
0 . 6 4 

GH INC 

7 4 - 2 8 1 R 
5 1 0 . 0 0 

3 9 . 5 0 
2 5 . 9 0 

3 . 5 0 
2 2 , 0 0 

0 , 7 0 
5 , 5 0 

1 3 1 , 0 0 

5 4 , 8 4 
1 7 , 0 0 
5 7 , 0 0 

5 . 4 0 
1 . 5 2 
2 . 5 0 
0 . 4 9 

GR IMC 

7 4 - 2 9 4 R 
6 4 4 . 0 0 

5 3 . 3 0 
1 4 . 50 

1 . 2 0 
5 . 5 0 

4 O . n n 

n.si 
4 . 5 0 

14 5 . 0 0 

5 5 . 1 5 
2 4 . 0 0 
5 2 . 0 0 

7 , 5 0 
2 , 2 5 
5 , 9 0 
0 , 5 5 

GR INC 

7 4 - 2 5 0 R 
4 3 9 . 0 0 

2 9 , 9 0 
5 3 . 2 0 

4 . 0 0 
2 7 , 0 0 

1 . 0 0 
5 . 5 0 

1 5 7 . 0 0 

5 6 . 4 5 
2 0 . 0 0 
4 2 , 0 0 

5 , 8 0 
1 , 3 0 
5 , 1 0 
0 , 5 4 

GR INC 

7 4 - 2 8 2 R 
5 7 4 , 0 0 

5 8 , 7 0 
1 5 , 5 0 

1 , 0 0 
4 , 2 0 

5 0 , 0 0 
0 . 7 4 
5 . 8 0 

1 5 2 . 0 0 

3 6 . 5 1 
2 1 . 0 0 
4 5 . 0 0 

5 . 5 0 
2 . 0 0 
3 . 5 0 
0 . 6 2 

GH INC 

7 4 - 2 9 5 R 
5 7 4 , 0 0 

5 9 , 0 0 
1 1 , 5 0 

1 ,4 0 
4 , 3 0 

4 7 . 0 0 
0 . 8 7 
5 . 5 0 

1 1 7 . 0 0 

5 0 . 9 5 
2 2 . 0 0 
4 7 . 0 0 

5 . 4 0 
1 . 3 7 
2 . 9 0 
0 . 5 1 

GR INC 

7 4 - 2 5 1 H 
5 8 6 . 0 0 

5 5 . 7 0 
61 .8(1 

1 . i n 
4 . 0 0 

5 4 . 0 0 
0 . 7 9 
5 . 8 0 

1 5 9 . 0 0 

3 6 . 7 9 
2 2 . 0 0 
4 5 . 0 0 

6 . 2 0 
1 . 8 2 
3 . 1 0 
0 . 5 8 

GR INC 

7 4 - 2 8 3 R 
4 8 5 . 0 0 

3 7 . 5 0 
2 2 . 5 0 

1 . 0 0 
5 . 5 0 

2 9 . 0 0 
0 . 7 0 
3 . 7 0 

1 3 2 . 0 0 

3 5 . 4 7 
1 8 . 0 0 
5 6 . 0 0 

5 . 5 0 
1 . 6 5 
2 . 4 0 
0 . 4 8 

GR INC 

7 4 - 2 9 5 R 
5 5 4 . 0 0 

4 0 . 5 0 
5 5 . 5 0 

1 , 6 0 
4 , 7 0 

41 , 0 0 
0 , 3 3 
5 . 8 0 

1 2 5 . 0 0 

5 4 . 0 6 
21.110 
4 5 . 0 0 

5 . 7 0 
1 . 9 5 
5 . 4 n 
0 . 5 5 

GP IMC 

7 4 - 2 7 1 H 
5 5 9 , 0 0 

4 0 . 4 0 
9 8 , 6 0 

n,9n 
5 , 7 n 

5 0 , n n 
0 , 7 5 
5 , 4 0 

1 5 8 , 0 0 

5 8 , 1 5 
1 8 . 0 0 
5 7 . 0 0 

5 . 6 0 
1 . 7 0 
2 . 6 0 
0 . 5 5 

GR IHC 

7 4 - 2 3 4 R 
6 0 7 , 0 0 

5 9 , 5 0 
1 4 , 5 0 

0 , 9 0 
4 , 5 0 

3 8 , 0 0 
0 , 7 2 
4 , 2 0 

1 3 7 , 0 0 

5 5 . 4 8 
2 0 . 0 0 
4 1 . 0 0 

5 . a n 
1.8R 
5 . 0 0 
0 , 5 9 

GH INC 

7 5 - 0 1 1 R 
5 0 5 , 0 0 

4 5 , 1 0 
5 4 , 7 0 

3 , 9 0 
5 8 . 0 0 

0 . 7 ? 
5 . 4 0 

1 5 4 . 0 0 

5 7 . 1 0 
1 9 , 0 0 
4 0 , 0 0 

5 , 5 0 
1 , 75 
2 . 8 0 
0 . 5 2 

n R IHC 

7 4 - 2 7 ? R 
4 8 4 . 0 0 

5 9 , 9 0 
1 1 5 , 3 0 

0 , 8 0 
5 , 7 0 

2 7 , 0 0 
0 . 7 4 
3 , 7 0 

1 4 1 , 0 0 

5 6 , 5 5 
1 9 , 0 0 
4 0 , 0 0 

5 , 6 0 
1 , 6 7 
2 , 5 0 
0 , 5 2 

G R INC 

7 4 - 2 8 5 R 
4 5 1 , 0 0 

5 9 , 5 0 
2 6 , 9 0 

1 , 2 0 
5 , 8 0 

4 6 , 0 0 
0 , 7 1 
5 , 5 0 

1 2 8 , 0 0 

5 4 . 9 0 
1 3 . 0 0 
3 6 . 0 0 

5 . 5 0 
1 . 7 5 
2 , 5 0 
0 , 5 0 

GR INC 

7 5 - 0 1 2 R 
4 5 9 . 0 0 

4 5 . 4 0 
1 2 8 . 1 0 

3 . 5 0 
5 0 . 0 0 

0 . 6 2 
5 . 4 0 

1 5 1 . 0 0 

5 7 . 5 5 
1 8 , 0 0 
5 5 , 0 0 

5 , 2 0 
1 , 6 9 
2 . 3 0 
0 . 4 9 

(; n IMC 

7 4 - 2 7 3 R 
7 2 7 , n o 

4 1,1(1 
9 , ? n 
1 , i n 
4 . B O 

4 0 , 0 0 
0 , 9 9 
5 , 5 0 

1 5 0 , 0 0 

3 3 , 4 7 
2 6 , 0 0 
5 4 . 0 0 

7 . 3 0 
2 . 1 3 
3 . 4 0 
0 . 6 5 

GR INC 

7 4 - 2 P 5 R 
5 2 5 . 0 0 

5 9 . 6 0 
4 0 . 5 0 

0 . 8 0 
3 . 3 0 

4 6 . 0 0 
0 . 6 4 
3 . 5 0 

1 3 4 . 0 0 

5 5 . 0 4 
1 9 . 0 0 
5 8 . 0 0 

5 . 4 0 
1 . 7 0 
2 . 7 0 
0 , 4 9 

GR INC 

7 5 - 0 1 5 R 
6 9 5 , 0 0 

3 9 , 5 0 
1 1 . 1 0 

1 . 2 0 
4 . 7 0 

3 5 . 0 0 
0 . 9 5 
5 . 0 0 

1 5 9 . 0 0 

5 2 . 8 6 
2 5 . 0 0 
5 5 . 0 0 

7 . 1 0 
2 , 1 5 
5 , 4 0 
0 , 5 9 

GH IHC 

7 4 - 2 7 4 R 
7 2 4 , 0 0 

5 3 . 0 0 
1 4 . 9 0 

0 . 9 0 
5 . 0 0 

4 5 . 0 0 
0 , 8 8 
5 , 4 0 

1 4 8 , 0 0 

3 2 , 5 8 
2 5 . 0 0 
5 4 . 0 0 

7 ,2 (1 
2 , 0 7 
5 , 2 0 
0 , 6 1 

GR INC 

7 4 - 2 8 7 R 
5 4 7 . 0 0 

5 B . 5 0 

O.ao 
5 . 0 0 

4 8 . 0 0 
0 . 8 2 
4 . 0 0 

1 5 4 . 0 0 

5 2 . 6 2 
2 2 , 0 0 
4 6 , 0 0 

6 , 5 0 
1 , 9 9 
5 , 2 0 
0 , 5 7 

GR INC 

7 5 - 0 1 4 R 
8 2 9 . 0 0 

5 7 . 6 0 
1 2 . 5 0 

1 . 4 0 
5 . 5 0 

5 6 . 0 0 
0 . 9 9 
5 . 3 0 

1 5 7 . 0 0 

5 0 . 1 0 
5 0 . 0 0 
5 0 . 0 0 

7 . 3 0 
2 , 1 5 
5 , 8 0 
n , 5 1 

GR INC 

7 4 - 2 7 5 R 
8 1 5 , 0 0 

3 5 , 2 0 
9 , 8 0 
i , a o 
5 . 1 0 

4 4 . 0 0 
0 . 9 1 
5.BO 

14 7 , 0 0 
2 3 5 . 0 0 

3 0 . 0 1 
2 a . 0 0 
5 7 . 0 0 

7 . 7 0 
2 . 1 9 
5 . 5 0 
0 . 5 1 

GR INC 

7 4 - 2 3 8 R 
5 4 3 . 0 0 

5 9 . 5 0 
1 3 . 8 0 

1 . 4 0 
4 . 3 0 

4 1 . 0 0 
0 . 6 4 
3 . P 0 

1 2 7 . 0 0 

5 2 . 7 6 
2 0 . 0 0 
4 2 . 0 0 

6 . 0 0 
1 . 9 1 
5 . 0 0 
0 . 5 7 

GR INC 

7 5 - 0 1 5 R 
6 1 5 . 0 0 

4 0 , 0 0 
2 5 , 4 0 

1 . 2 0 
4 . 2 0 

2 3 . 0 0 
0 . 6 5 
4 . 0 0 

1 4 7 . 0 0 

3 5 . 9 7 
2 2 . 0 0 
4 5 . 0 0 

5 . 3 0 
? . 0 5 
5 . 3 0 
0 . 5 B 

GR INC 

7 4 - 2 75 R 
7 6 0 . 0 0 

3 8 . 6 0 
1 2 , 8 0 

1 , 3 0 
5 , 3 0 

4 6 , 0 0 
0 , 9 7 
5,BO 

1 5 8 , 0 0 
4 6 2 , 0 0 

3 2 , 8 7 
2 9 . 0 0 
6 0 . 0 0 

8 . 0 0 
2 . 2 6 
3 . 8 0 
0 . 6 7 

GR INC 

7 4 - 2 P 9 R 
5 5 6 . 0 0 

5 7 . 9 0 
1 0 . 9 0 

1 . 5 0 
4 . 6 0 

4 8 . 0 0 
0 . 6 9 
3 . 9 0 

1 3 2 . 0 0 
5 0 8 . 0 0 

5 5 . 5 7 
2 1 . 0 0 
4 5 . 0 0 

6 . 4 0 
1 . 9 7 
5 . 1 0 
0 . 5 8 

GR INC 

7 5 - 0 1 6 R 
4 5 0 , 0 0 

4 0 , 4 0 
2 4 , 5 0 

1 . 0 0 
3 . 6 0 

2 8 . n o 
0 . 7 5 
5 . 5 0 

1 2 7 . 0 0 
2 8 5 . 0 0 

5 4 . 4 4 
1 7 . 0 0 
5 7 . 0 0 

5 . 2 0 
1 . 7 1 
2 . 5 0 
0 . 4 7 

GR IHC 

7 4 - 2 7 7 R 
7 5 3 . 0 0 

5 4 . 0 0 
1 4 . 2 0 

1 . 5 0 
4 . 70 

4 9 . 0 0 
0 . 9 1 
6 . 5 0 

1 4 2 . 0 0 
30 5 . 0 0 

3 0 . 9 2 
2 8 . 0 0 
5 5 . 0 0 

7 . 5 0 
2 . 1 5 
5 . 0 0 
0 , 5 5 

GR INC 

7 4 - 2 9 0 R 
6 5 0 , 0 0 

4 0 , 9 0 
1 1 , 0 0 

1 , 5 0 
4 , 6 0 

4 5 , 0 0 
0 , 8 2 
4 . 5 0 

12 5 . 0 0 

3 3 . 2 1 
2 2 . 0 0 
4 6 . 0 0 

6 . 4 0 
1 . B 8 
3 . 5 0 
0 . 5 1 

GR INC 

7 5 - 0 1 7 R 
4 5 2 , 0 0 

57 ,RO 
2 5 , 0 0 

1 , 2 0 
5 , 6 0 

. 2 5 , 0 0 
0 , 6 5 
5 , 5 0 

12 7 . 0 0 

5 4 . 1 5 
1 8 . 0 0 
5 8 . 0 0 

5 . 5 0 
1 . 7 2 
2 , 5 0 
0 , 4 5 

CR INC 

7 4 - 2 7 8 R 
6 9 9 . 0 0 

5 6 . 7 0 
1 1 . 0 0 

1 . 4 0 
4 . 8 0 

5 8 . 0 0 
0 . 8 H 
6 . 4 0 

1 3 9 , 0 0 

5 1 , 5 4 
2 7 , 0 0 
5 5 , 0 0 

7 . 5 0 
2 . 0 3 
3 . 2 0 
0 . 5 8 

6R INC 

7 4 - 2 9 1 R 
6 6 0 . 0 0 

3 7 . 6 0 
8 . 1 0 
1 , 6 0 
5 , 1 0 

6 1 . 0 0 
0 . 9 0 
5 . 4 0 

1 5 4 . 0 0 
9 8 7 . 0 0 

3 0 . 0 9 
2 5 . 0 0 
5 5 , 0 0 

7 , 0 0 
2 , 0 4 
3 , 5 0 
0 . 6 0 

GR INC 

7 5 - 0 1 8 R 
5 2 8 . 0 0 

5 8 . 0 0 
1 8 . 8 0 

1 . 0 0 
4 . 1 0 

39 .01) 
0 , 6 5 
3 , 5 0 

1 3 8 , 0 0 

3 5 , 9 9 
2 0 , 0 0 
4 1 , 0 0 

5 , 8 0 
1 , 8 2 
3 , 2 0 

t̂  

(. AC 

\ /M. 

http://28.no


Table Ic. Irare element analyses of OSIW- flows collected 1971-1977. 

SAMPLE 
RA 
CO 
CH 
CS 
HF 
Rll 
TA 
TH 
ZN 

zn 
SC 
LA 
CE 
SM 
61) 
YP 
LU 
C.T. 

SAMPLE 
BA 
CO 
CR 
CS 
HF 
RO 
TA 
TH 
ZN 
ZR 
Sf 
LA 
CE 
SM 
EU 
YM 
LU 
C.T. 

SAHPLE 
BA 
CO 
CR 
CS 
HF 
Rn 
lA 
TH 
ZN 
ZR 
SC 
LA 
CE 
SH 
EU 
YM . 

LU 
C T . 

7 5-019 H 

550.00 
5 3.40 

16.50 
n.90 
4. on 

54.no 
n. 35 
4.?0 

154,00 

54,35 
?i,on 
4 5 ,00 
5,90 

1,32 
5,00 
0,52 

GR INC 

75-056 R 
719,00 
4 2,90 

125,20 

7,00 
21,00 
1 ,79 
5,40 

190,00 
551,00 
59,47 
54.00 
92.00 
1 2 . 00 
5.52 
5.50 
0.83 
INDIAN 

75-037 R 
519.00 
4 5 . 60 
19.50 
1 ,50 
4, no 

51 ,00 
0,75 
5,7n 

1 51,00 

55.57 

19.00 
5 9.00 

5.00 
1.56 
5 . 00 
0,55 

GH INC 

75-020 n 
565,no 
5a,7n 
21 ,50 
1 ,40 
4,20 

57,00 
0,70 
4,60 

14 4,00 

5 5,45 
22,00 
4 5.00 
6,20 
1,97 
5,00 
0,5 5 

GR INC 

75-045 R 
579,00 
45.00 
143.50 

6.50 

1.82 
2.20 

205.00 
256.00 
37.95 
46.00 
91.00 
12.90 
3.54 
4.90 
0.86 
BASIN 

75-033 R 
490.00 
4 1,90 
20.00 
1.00 
4.00 

56.00 
0.71 
5.90 

14 5.00 

^5.56 
19.00 
59.00 
5.50 
1 .39 
5.20 
0.5 4 

GR INC 

75-021 R 
511.00 
56.40 
24.00 
0.90 
5.90 

25.no 
0.71 
4.00 

142.00 
10 5.00 
35.54 
19,00 
40,00 
5,70 
1.74 
2,90 
0,54 

GR INC 

75-046 H 
598,00 
43,20 

153,00 

5,50 

1.98 
2.?0 

195.00 
569.00 
40.59 
50.00 
90.00 
12.40 
3.55 
5.70 
0.95 
BASIN 

75-039 H 
609.00 
4 1. 90 
19.50 
1,00 
4.10 

4 4.00 
0.57 

4.00 
145.m 

5 5,59 
19,(10 
42,on -
6,?n 
1,91) 
5,5n 
n,54 

GH INC 

75-0?? H 

4 5 5,00 
5 7,90 
?4,50 
1.10 
5.80 

2P.nn 
n.50 
5.50 

155.00 

54.12 
19.00 
57.00 
5.50 
1,62 
2, 70 
0,48 

GR INC 

75-077 n 
515,00 
40,40 
43,50 
0,60 
5,70 

5 7,00 
0,66 
5,50 

145,00 

56,90 
20,00 
41,00 
5,70 
1,63 
5,00 
0,51 

GR IHC 

75-090 R 
586,00 
40,70 
19,10 
1,50 
4,40 

60,00 
0,92 
5,60 

150,on 

57,28 
2?,no 
49.00 
5,90 
?,ni 
5,7n 
0,5 9 

GR IHC 

75-0?5 R 
61?.00 
40.6n 
5.30 
1 .?n 
5.00 

5?.00 
0.85 
4.90 

159.00 
575.no 
52.70 
25.00 
4 6.00 
5.90 
1.98 
5.4 0 
0.5 7 

GR IHC 

75-078 R 
745.00 
55.10 

1.40 
4.30 

4 7.00 
0.86 
5.60 

155.00 

52.75 
28.00 
55.00 
7.00 
2.19 
5.60 
0.56 

GR IHC 

75-P91 n 
550.00 
40.7(1 
22.60 
1.20 
4.20 

40.00 
0.8 5 
4.40 

14 5.00 

55.55 
21.00 
4 5.00 
6.30 
1 .99 
5.50 
(1.59 

CR IHC 

75-024 R 
5 4 5.00 
58.40 
14.00 
0. 70 
4.?0 

22.00 
0.73 
5.90 

145.on 

5 2.79 
19.nn 
40. nn 
5. an 
1.75 
2.90 
0.50 

n n INC 

75-079 R 
480.00 
4 2.50 
85.30 

5.80 

0.55 
5.20 

155.00 

58,89 
17,00 
5 5,00 
5,20 
1,59 
2,90 
0,4 9 

GH INC 

75-092 R 
556,on 
42,20 
2 5,10 
1,00 
5,80 

?4,on 
n,72 
5,60 

159,00 

55,93 
17,00 
5 7, on 
5,6n 
1.55 

2. an 
n.sn 

GR INC 

75-1125 R 
6?5,nn 
59,nn 
15,50 
i,4n 
4,7n 

5n,oo 
1,05 
5,no 

140,00 

52,15 
22,00 
4 5,00 
5,80 
1,37 

3.nn 
0,55 

G R IHC 

75-080 R 
5 07,00 
42,20 
98,90 
0,70 
3,80 

20,00 
0.87 

5.50 
124.00 

37.76 
18.00 
41.00 
5.40 
1.77 
2.50 
0.49 

GR INC 

75-095 R 
577.00 
41.50 
15,90 
1,10 
4.20 

59.00 
0.75 
5.90 

155,00 

55,69 

20,00 
4 2, on 
6,50 
1.R2 
5,4n 

0,55 
GH INC 

75-025 R 
559,00 
58.50 
14.60 
1.?0 
4.50 

51,00 
0.85 
4.40 

146,00 

55.97 
21.on 
42.no 
6.40 
1.91 
3.20 
0.57 

GR INC 

75-031 R 
635.00 
44.10 
17.80 
1.20 
4.30 

4 1,00 
0.94 
4.50 

144.00 

54,89 
25,00 
44,00 
5.70 
1.90 
5.00 
0.55 

GH INC 

75-094 R 
521.00 
40,70 
18.30 
1.10 
4.10 

25,00 
0,69 
5.P0 

154,00 

55,77 
19,00 
4 0,00 
6.10 
1.88 
2.90 
0,5 5 

GR 1 HC 

75-027 H 
761,00 
55.50 
9,40 
2,10 
5,40 

4 5 , 00 
1,00 
5, 50 

155,00 

50,16 
2 5,00 
5 2,00 
7,50 

1,95 
5,40 
0,58 

6n INC 

75-082 R 
65 5,00 
4 5,20 
15,40 
1,20 
4,80 

51 ,00 
0,B1 
4, 10 

157,00 

35,25 
2 4,00 

50.00 
7.10 
2.07 
5,80 
0,55 

GR INC 

75-095 R 
584,00 
41 .20 
15.70 
1.00 
4,20 

28,00 
0.71 

4.40 
15 9,00 

56,11 
21,00 
4 4 , 00 
6,70 
2,01 
5,(10 
0,59 

GH INC 

75-n28 R 
597,no 
53,50 
15,70 
1,50 
4,80 
55,00 
0,77 
4,90 

147,00 

51,44 
25.00 
49.00 
7,00 
1.95 
5.10 
0.54 

GH INC 

75-083 R 
701.00 
40.20 
15.50 
1,50 
5,20 

58,00 
1,02 
5,40 

14 7.00 

5 5,41 
28,00 
59.00 
7.BO 
2.54 
5.70 
0,61 

GR INC 

75-096 R 
589,00 
57,70 

1.40 
4.70 

71.00 
0.91 
4.70 

142.00 

5?.75 
22.00 
45.00 
7.00 
?,07 
5,50 
0,57 

GR IHC 

75-055 R 
797,00 
57,50 
4 0 . 1 n 

i n . 5 n 
25.on 

5,12 
4,4n 

261,00 
476,00 
36,52 
7 7,00 

155,00 
21,00 
5,66 
8,40 
1,59 

GOOSE 

75-0B4 R 
724,00 
40,10 
14,90 
1.70 

5.10 
41.00 
0.94 
5.20 

159.00 

35.06 
27.00 
58.00 
7.70 
2.08 
5.70 
0.60 

GR INC 

75-097 R 
682.00 
58.10 
8.60 
1.50 
4.80 

43.00 
0.87 
4.50 

142.00 

32.55 
21.00 
49.00 
6.60 
2.11 
3.40 
0.57 

GR INC 

75-035 R 
850.00 
39,0(1 
58,50 

0,50 
11,10 
24,00 
5,05 
4, 10 

2 5 2,00 
56 5,00 

3 a,"BO 
5 4,00 
150.00 
20.50 
5,57 
9,30 
1,46 
GOOSE 

75-085 R 
705.00 
39.80 
14. 10 
1.20 
4.90 

54.00 
0.67 
5.10 

141.00 
154.00 
32.79 
25.00 
56.00 
7.40 
2.05 
5.50 
0.59 

CR INC 

75-098 R 
754,00 
59.80 
13.80 
1.20 
4.50 

39,00 
0,82 
4,40 

140,00 

34,27 
21,0(1 
4 5,00 
6,70 
2,09 
5,00 
0.56 

GR INC 

75-055 R 
666.00 
40, an 
114,4 n 

6,50 
2 0,00 
1,92 
5,50 

225.nn 
292,on 
55,78 
4 9,00 
98.00 
12.50 
5.59 
4.80 
0.H5 
INDIAN 

75-085 R 
730.00 
35.30 
11.80 
1.40 
5,00 

41,00 
0,90 
5,80 

145,00 

51,85 
28,00 
58.00 
7.60 
2.17 
5.60 
0.55 

GR INC 

75-099 R 
4 9 5.00 
59,50 
13,00 
1,10 
4,70 

26,00 
0,93 
4,70 

137,00 

3 5,26 
21,00 
4 4,00 
6,70 
1,96 
5,10 
0. 

GH 

in I 
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T a b l e I d , M a j o r o x i d e a n a l y s e s o f g l a s s a s s o c i a t e d w i t h OSIW- f l o w s e o l l e e l e d 1 9 7 1 - 1 9 7 7 , 

SAHPLE 
5102 
A L 2 0 5 
' F E O ' 
HGO 
CAO 
NA 20 
K?0 
T 10? 
P?05 
TOTAL 
C T , 

7 1 - 1 4 
5 5 . 
1 5 . 
I I . 

? . 
6 . 
2 . 

. 1 . 
2 . 
0 . 

9 6 . 
GR 

G 
51 
54 
17 
91 
78 
32 
92 
26 
41 
9? 
INC 

7 1 - 1 7 
5 2 , 2 
1 1 , 3 
1 6 . 1 

5 . 5 
3 . 4 
2 . 5 
1 , 3 
4 , 1 
0 , 5 

I P O , 7 
ELFPHA 

G 
5 
3 
6 
9 
7 
6 
5 
2 
1 
9 
HT 

G 7 1 - 2 3 G 7 1 - 2 5 G 7 1 - 2 5 G 7 1 - 2 5 G 7 1 - 2 5 G 7 1 - 2 5 G 7 1 - 2 5 G 7 1 - 2 4 G 7 1 - 2 4 G 7 1 - 2 4 G 7 1 - 4 5 
5 0 , 7 5 5 1 , 0 0 5 1 , 2 5 5 1 , 2 2 5 1 , 5 0 5 1 , 0 0 5 0 , 8 7 5 0 . 9 8 5 0 , 3 0 5 1 , 1 2 4 9 , 5 1 
1 5 . 2 4 1 ? . 9 ? 1 ? . 5 7 1 5 , 5 0 1 3 , ? 0 1 2 , 5 ? 1 2 , 4 2 1 1 . 7 5 1 2 . 5 4 1 1 , 5 1 1 2 , 5 0 
1 4 . 6 2 1 4 . 7 9 1 4 . 2 5 1 4 , 4 4 1 4 . 5 7 1 4 . 5 5 1 4 , 5 9 1 5 , 1 5 1 4 , 4 9 1 5 , 5 7 1 4 , 7 4 

4 , 0 3 4 . 2 2 4 , 1 0 4 , 0 9 4 , 0 3 4 , 1 4 4 . 2 4 5 . 9 8 4 . 1 4 5 . 6 5 4 . 5 4 
3 , 4 6 8 , 5 3 3 . 0 1 8 . 4 2 8 . 4 5 8 . 2 5 B . 1 6 8 . 3 9 8 . 6 4 B .2B 9 . 2 4 
2 . 6 9 2 . 7 2 1 . 5 7 2 . 6 1 2 . 5 3 1 . R 7 1 . 8 5 1 . 4 5 1 . 9 0 1 . 5 6 2 , 5 0 
1 , 2 4 1 . 1 5 1 . 1 2 1 . 1 1 1 . 1 1 1 . 1 1 1 . 1 7 1 . 5 9 1 . 6 5 1 , 5 5 1 , 1 2 
5 . 5 5 5 , 5 5 5 , 5 0 5 , 5 1 5 . 5 9 5 , 4 4 5 , 5 7 5 , 7 2 3 , 5 0 5 . 6 8 5 . 5 7 
0 . 5 1 0 . 5 8 0 . 5 7 0 . 5 7 0 . 6 0 0 . 5 9 0 . 5 7 0 . 6 3 0 . 5 9 0 . 6 1 0 . 8 5 

99.05 99.27 96.50 99.07 99.25 97.27 97.22 97.40 98.06 97.09 98.35 
ROZA HOZA ROZA ROZA ROZA ROZA HOZA ROZA ROZA HOZA LOLO INC 

SAMPLE 
SI02 
AL205 
'FFO* 
HGO 
CAO 
NA20 
K20 
TI02 
P205 
TOTAL 
C T. 

71-84 G 
55.61 
15.21 
12.?4 
5.27 
7.45 
2,59 
2,04 
2,41 
n,52 

99,52 
WILBUR 

71-1 
52 
15 
1 1 
5 
10 
2 
0 
1 
0 

99 
PO 

15 G 
,64 
,75 
.48 
.84 
.51 
.45 
.66 
.90 
.22 
.54 
HON A 

71 -12 
50. 
12. 
15. 
. 5. 
3. 
2. 
1. 
3. 
0. 

99. 
R 

9 G 
94 
26 
42 
55 
41 
75 
56 
75 
75 
18 
07A 

72-20 
48.5 
11.8 
15.5 
4.2 
8.1 
2.2 
1.0 
5.2 
0.6 

95.4 
RO 

7 2 - 2 1 
5 3 . 5 7 
1 1 . 9 7 
1 5 . 4 2 
5 
a 
1 
1 
5 

G 72-56 G 72-227 G 72-259 G 72-294 G 72-509 G 75-19 G 75-20 6 75-57 

40 
1 1 
55 
2 5 
e6 

0.56 
99.57 
FS INC 

54.55 
12.51 
12.10 
3.3^ 
6.55 
2.04 
1.55 
2.05 
0.5 5 

95.02 

50.IB 
12.19 
15.05 
4.4 2 
9.17 
2.60 
1.05 
5.74 
n.77 

99.19 

47, 
11, 
17, 
4. 
9. 
2. 
n, 
4. 

1. 

7R 
0 2 
59 
40 
73 
18 
39 
83 
16 

52.44 
12.21 
15.21 

43 
20 
67 
34 
41 

GR INC LOLO INC 
99.58 
BASIN 

0,54 
99.50 

50.27 
11.PI 
15,24 
5.58 
8.45 
2,65 
1.32 
4.19 
0.P2 

99.35 

54.95 
12.74 
14.04 
5.07 
7.08 
2.72 
1.92 
3.24 
0.37 

100.14 

51 .60 
12.07 
15.95 

59 
15 
47 
39 
75 

0.54 
99.50 

51.20 
11.74 
15.89 
3.52 
8.45 
2.14 
1.15 
4.00 
0.56 

98.75 
rs INC ROSALIA eSOUAT eLePHANT ELePHANT 

SAMPLE 
SI02 
AL205 
*FE0* 
HGO 
CAO 
NA?0 
lf?0 
TIO? 
P205 
TOTAL 
C T, 

46.5 5 
1 1.94 

75-57 G 75-85 G 73-95 G 73-107 G 75-162 G 74-205 G 74-501 G 74-305 G 74-308 G 74-511 G 74-515 G 74-322 G 
49.97 51.39 49.62 52.13 49,68 50,05 
12,13 11,70 12,02 14,58 12,15 12,20 
15,09 15,11 15,51 11.45 15.40 15.26 
4.?9 3.67 4.29 5.66 4.28 4.20 

7.95 9.06 8,40 9.15 10.45 9,07 9,20 
2,20 2,48 2,24 2,48 2,49 2.58 2.50 

1.21 1.26 1.24 0.94 1.24 1.16 
5.79 4.05 5,86 1,90 3,90 3.85 
0.6R 0.49 0.70 0.24 0.76 0.69 

9 8 . 7 0 9 9 . 2 9 9 8 . 6 5 9 9 . 6 4 9 9 , 0 7 9 9 , 1 1 
POMONA HARTIN I N D I A N GR INC P A S I N FS IHC LOLO INC eLEPHANT LOLO IHC ASOTIN UNC LOLO INC 

5 2 , 7 5 
1 5 , 9 6 
1 1 , 5 7 

5 , 7 0 
1 0 , 5 7 

2 , 5 5 
0 , 79 
1 , 9 9 
0 , 2 5 

9 9 , 5 7 

5 1 , 3 5 
1 2 , 2 2 
1 4 , 9 9 

4 . 1 0 
8 . 5 9 
2 . 8 5 
1 . 2 7 
5 . 5 0 
0 . 6 9 

9 9 . 5 5 

5 0 . 0 4 
1 1 . 6 5 
1 6 . 3 1 

5 . 8 5 
8 . 9 0 
0 , 3 3 
1 , 0 5 
4 . 5 2 
0 . 9 2 

9 8 . 6 0 

5 1 . 1 4 
1 1 . 8 1 
1 5 , 8 4 

5 , 6 8 
8 , 5 6 
2 , 2 8 
1 . 2 8 
5 , 8 4 
0 , 5 1 

9 8 . 7 4 

1 6 . 
4 , 
9 . 
2 , 
0 , 
4 , 
0 , 

9 a , 

97 
71 
9 5 
29 
B l 
28 
35 
51 

5 2 . 4 6 
1 2 . 0 1 
1 5 . 6 5 

5 . 5 7 

1 . 4 R 
5 . 5 5 
0 . 5 7 

9 9 . 2 5 

7 4 - 3 2 5 G 
5 2 . 1 3 
1 2 , 2 1 
1 6 , 2 5 

5, 
8 , 
2 , 
1 . 
4 . 
0 , 

1 0 1 , 

70 
46 
4 7 
56 
02 
52 
10 

ELePHANT 

SAMPLE 
S I 0 2 
A L 2 0 5 
• FFO ' 
HGO 
CAO 
NA?0 
K?0 
no? 
P205 
TOIAL 
C T . 

7 5 - 1 0 4 G 
5 5 . 5 7 
1 4 . 5 1 
1 1 . 9 8 

5 . 1 5 
3 . 9 7 
2 . 4 1 
0 . 52 
1 . 7 8 
0 . 2 5 

1 0 0 . 8 0 
GR IHC 

7 5 - 1 
50 
1 1 
15 

4 
8 
2 
1 
4 
0 

93 
0 

11 6 
. 0 2 
. 8 1 
. 5 4 
. 0 2 
, 9 0 
, 1 9 
, 2 4 
, 0 1 
, 7 6 
, 5 9 

7 5 - 1 1 
4 9 . 
1 1 . 
1 6 . 

3 . 
a . 
2 . 
1 . 
4 . 
0 . 

9 R . 
LO IHC LOLO 

B G 
51 
4 4 
05 
95 
5 7 
50 
14 
5 4 
34 
42 
IHC 

7 5 - 1 1 9 G 7 5 - 1 2 2 G 7 5 - 1 2 4 G 7 5 - 1 4 0 G 7 5 - 1 6 5 6 7 6 - 0 1 G 7 6 - 0 3 G 7 5 - 0 5 G 7 6 - 0 7 G 7 6 - 0 8 
5 5 . 0 5 5 2 , 4 1 5 0 , 1 4 5 0 , 2 5 5 4 , 8 5 55 
1 2 , 7 6 1 1 , 7 7 1 2 , 2 0 1 1 , 7 2 1 5 , 9 7 11 
1 2 , 1 6 1 5 , I B 1 5 , 0 0 1 5 , 5 4 1 1 , 7 2 15 
2,50 5,40 4.16 4,07 4,52 5 
6, 
1, 
2, 
?, 
0, 

95, 
UIL 

05 
76 
16 
50 
63 
96 
07 
64 
52 
49 
BUR 

52,41 
11,77 
1 5 , 1 B 
5,4 0 
8,27 
2,21 
1,37 
5.9 5 
0.50 

100.14 

50.14 
12.20 
15.00 
4.16 
8.95 
2.49 
1.25 
5.87 
0.91 

93.-55 

50,25 
11,72 
15,54 
4,07 
8,91 
2,58 
1,14 
5,98 
0,75 

98,95 
LM LOLO INC LOLO IMC 

9,26 
2.52 
1.21 
2.21 
0, 5 7 

100,7 4 
ASOT IN 

15 
,92 
,82 
.12 
, 79 
,50 
.63 
,87 
,55 

100,23 
FS INC 

4 9,47 
1 1,40 
16,74 
3.74 
3.83 
1,60 
1,46 
4,49 
0.92 

98,65 
INDIAN 

48.45 
11,59 
16,05 
3,84 
8.84 
2,31 
1,28 
4.50 
0.B6 

97.48 
INDIAN 

4 8 , 2 a 
1 2 , 8 9 
1 5 , 2 9 
5. 

10, 
2. 
0. 
3. 
0, 

99, 

31 
14 
37 
79 
90 
76 
75 

HARTIN 

52,49 
11,58 
15.49 
2.52 
6.91 
1.86 
1,76 
5.45 
0,69 

95,75 
F S IHC 
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Table Id, Hajor oxide a n a l y s e s of glass a s s o c i a t e d with OSIW- flows c o l l e c t e d 1971-1977. 

SAMPLE 

SIO? 
Al. ?0 3 
* FEO* 
HGO 
CAO 
NA20 
K20 
TIO? 
P?05 
TOTAL 
C T , 

SAHPLE 
SI02 
AL205 
*rF0* 
MGO 
CAO 
NA20 
K20 
1102 
P205 
TOTAL 
C.T, 

SAHPLE 
SIO? 
AL205 
*FE0* 
HGO 
CAO 
NA20 
K20 
TI02 
P205 
TOIAL 
C T , 

75-10 G 
5 5,20 
11.90 
15,59 
?.a6 
7,49 
1 .89 
1.49 
5.73 
n.57 

93.77 
FS INC 

76-58 G 
50,25 
11,54 
15,35 
5,50 
3,44 
2,45 
1.55 
4,27 
0,30 

93,55 
LOLO INC 

75-90 G 
51,58 
11.75 
15,51 
5,4n 
7.98 
2,14 
1.52 
4.n? 
0,5 7 

99,05 
ELEPHANT 

75-11 G 
5?,56 
1 ?.24 
14,70 
5,59 
3,?2 
2,55 
1 ,48 
5,42 
0,59 

99,25 
FS INC 

75-59 G 
51,32 
11 .97 
15.40 
5.53 
8.22 
2.56 
1.52 
4.IB 
0.94 

100.79 
LOLO INC 

76-212 G 
5 5,02 
12.44 
15.68 
5.10 
7.55 
1 .75 
1 .84 
2.72 
0.57 

93.43 
nilFORD 

75-15 G 
52.50 
12,24 
15.5? 
3.58 
7.05 
2.59 
1.56 
3.59 
0.7? 

99.95 
FS INC 

76-65 G 
55.13 
14.13 
12.10 
4.26 
R.72 
2.55 
1.52 
2.14 
0.50 

101.05 
UILBUR 

76-215 G 
55.85 
15.n9 
12.94 
2.95 
6.25 
2.48 
2.55 
2.69 
n.70 

97.48 
UHATILLA 

76-14 G 
5 5.10 
12,58 
15.19 
2.95 
7,55 
2.55 
1.56 
5,42 
0.74 

99.54 
FS INC 

75-71 G 
52.95 
15,61 
12,57 
4,79 
9.88 
2.26 
0.72 
2.26 
0.25 

99.27 
POHONA 

76-251 G 
55,05 
13,19 
11,29 
2,20 
5,72 
2,n7 
2.74 
2.22 
i.na 

95.56 
UMATILLA 

75-24 G 
51 .74 
1 1.85 
15.24 
5.22 
7.95 
1.B5 
1.40 
5,5 9 
n,56 

97,4n 
FS INC 

76-75 6 
55.23 
12.28 
16.99 
5.28 
7.93 
2.22 
1,4 4 
5,72 
n,75 

ini,a7 
eLePHANT 

76-254 G 
52,02 
14,59 
11,09 
6,00 
11,21 
2.45 
0,50 
1 ,83 
0,26 

100.10 
ASOTIN 

75-27 G 
55.45 
12.81 
12.50 
2. 18 
5.n5 
1.31 
2.59 
2.55 
1.05 

96,95 
UMATILLA 

76-77 6 
51,21 
11,95 
15,69 
5,56 
3,23 
2,32 
1,35 
4,06 
0,53 

99,05 
6L6PHANT 

76-267 G 
49,84 
14,62 
11,16 
7,07 

11,43 
2,35 
0,47 
1,94 
n,3a 

99,24 
UNC 

76-57 G 
51,01 
12,45 
14,91 
5,57 
8,19 
2,65 
1,25 
3,46 
0,50 

98,8B 
FS INC 

75-78 G 
51,17 
11,70 
16.03 
5.52 
8.22 
2.30 
1.28 
4.05 
0.54 

98.81 
6LePHANT 

77-203 G 
51.95 
12.56 
15.23 
3.45 
8.04 
2.57 
1 .44 
5.75 
0.59 

99.48 
FS INC 

75-41 G 
55,97 
12,54 
12,65 
1,96 
5,4 2 
2,58 
5,05 
2,68 
1,13 

99,15 
UHATILLA 

76-79 G 
52.90 
13.68 
12.02 
5,5 4 
9,96 
2,35 
0,78 
2,12 
0.25 

99.40 
POHONA 

77-248 G 
54.27 
14.29 
12.08 
4.94 
8,74 
2,92 
0,84 
1,79 
0,28 

100.15 
GR INC 

76-50 G 
52.87 
15.59 
12.40 
5,07 
9,89 
2,58 
0,70 
2.52 
0.25 

99.4 7 
POMONA 

76-80 6 
51.81 
11.42 
16.11 
5.49 
8.12 
2.14 
1.24 
4.20 
0.50 

99.05 
6LEPHAHT 

77-265 G 
52.56 
12.31 
14.82 
5.75 
8.15 
2.06 
1.32 
3,41 
0,59 

9fl,95 
rs INC 

75-52 G 
52,25 
11,49 
15,62 
5,11 
7,62 
2,58 
1,38 
3,79 
0,56 

93,41 
rs INC 

76-81 G 
51.78 
11.23 
16.49 
3.26 
7.94 
1.97 
1,45 
5,88 
0,56 

98,56 
ELePHANT 

77-270 G 
55,04 
15,10 
15.15 
4.26 
8.52 
2.50 
0.99 
2.29 
0.51 

100.26 
GR INC 

76-54 G 
54.88 
15,45 
12,52 
5,05 
7,22 
2,47 
1,87 
2.45 
0.48 

98.18 
UILOUR 

76-B6 6 
52.91 
13.95 
11.55 
5.68 

10.42 
2.49 
0.68 
2.04 
0.30 

100.02 
POMONA 

77-293 G 
54.66 
12.2B 
13.2? 
2.90 
6.87 
2.03 
1.58 
2.22 
0.40 

96.21 
GR INC 

76-56 6 
55.52 
12.57 
15.42 
4.24 
7.56 
0.29 
0.54 
5,58 
0,58 

93,50 
HOZA 

76-88 G 
54,66 
15.66 
11.86 
4.12 
8.86 
1.44 
1.61 
2.24 
0.44 

98.89 
UNC 

' 

76-57 6 
54.43 
14.25 
11.51 
5.99 
8.54 
2.68 
1.55 
2.07 
0.59 

99.19 
UILBUR 

76-89 G 
52.64 
13.45 
11.64 
5.55 

10.49 
2.50 
0.61 
1.97 
0.25 

99.16 
POMONA 

lo-b 



Table 2 a . Sample information for OSfU- dikes collected 1971-1977. 

I I 
I I 
I SAMPLE I 

INUHBEHISI I 

I - — __l_-l. 

L 0 C A f I 0 N 

COUNIY QUADRANGLE I S E C T l O t f l 1 I R 
1 . I 1 . . 

S T R A T I G R A P H Y 

FMI HeHBEHl 
. . . I . . I 

FLOW 

C II 6 M I 5 I R Y 

MtiHOoTcHEM T Y P E T G L A S S 
I I 

71-1 0 Uallowa Harl Butte SW/NU 15 476 GR 
"excel lent/fine-grained rock"(OSTU/197 1 > . Location same as HcOougaI(1976) CK 7 1 . Equal WI-56. 

71-12 0 Uallowa Table Mountain SU/NE3 3N 456 UP eck Ht Shumaker Creek 
Ihicker of 2 dikes near hairpin turn in road along upper Joseph Creek. A1203 tow. 

HH-4 GH INC 

HH-2 "SHUHAK6H" 

71-13 0 Uallowa Table Hountain 
100 ft. downstream from 71-12. 

SW/Ne3 3N 456 6R RH-2 6H INC 

71-85 U rranklin Eltopia 15* NU/NU23 IIN 306 SH Ice H Goose Island 
thickest of three dike$/roadcut along 6 side of Highway 395 S of eltopia. Altered chemistry. 

71-110 U Ualla Ualla Humorist Se/SW23 9N 316 SM Ice H Hartindale 
Multiple dike at 6 base of tuff cor\e/ S of turn-around. Altered chemistry. 

71-110A w Ualla Ualla Humorist 
Glass only. Same dike complex as 71-110. 

71-115 

71-117 

72-25 

U Ual la Ualla Humorist 
Herges into overlying flow 71-112. 

SE/SU23 9N 316 SH Ice II ilartindale 

Se/SE22 9N 316 SH Ice H Goose Island 

W rranklin Levey S NU/5U16 9N 326 SH Ice H Basin City 
Uesternmost of 3 dikeS/SU end of railroad cut. equals 75-43. Fractionated chemistry. 

U Garfield Almota 
Glass only. Selvage of dike 819671, 

72-24A U Garfield Penawawa 15' 

SW/SE35 14N 426 WP Roza 

NW/NU26 14N 426 UP rr Sp 

HH-3 

HH-1 

"Goose" 

"HAHflH"' yes 

yes 

RH-1 Goose 

RR-1 "BASIN" 

HR-3 HOZA 

HH-5 UNC 

yes 

Road to Lower Granite Oam/830*. Unusual low reO/ high Ti02/5iO2 chemistry. Aphyric center of dike, equals U f - R l 2 . 

72-A24 U Garfield Penawawa 15' 
Same location as 0STU72-24A. 

NW/NW26 14N 426 UP fr Sp UtI-2 UNC 

72-24B U Garfield Penawawa 15* NW/NU26 14N 426 UP fr Sp 
Unusual low reO/ high Ti02/Si02 chemistry.Phyric margin of dike. 

RR-5 UNC 

72-B24 U Garfield Penawawa 15* 
Same location as 0STW72-24B. 

NU/NU26 14N 426 UP fr Sp U6I-2 UNC 

72-219 U Uh i tman . 
Cuts flow 72-220. 

PulIman NE/N68 14N 456 SH Sprague Lake HR-7 UNC yes 

73-27 U rrank I in £Iwood 
Glass only. Selvage on dike 73-29, 

NW/HWl llN 336 UP rr Sp yes 

75-29 U rranklin 6Iwood NU/NHl llN 35E UP rr Sp RH-8 "rs INC" 
Herges upward into phyric flow. See Swanson and others (1 975/rig.1)/N35U/1220'/9m wide. High MgO. Glass selvage = 73-27. 
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Table 2a. Sample information for OSTU- dikes collected 1971-19 7 7. 

I I 
I I 
ISAHPLEI 
INUMBERISTI 
I l__l. 

L O C A T I O N 

I QUADRANGLE 

S T H A f l G R A P H Y C H e M I S I H Y 

COUNTY I SeCTIONi 
.1 I. 

T I K fHI HEMSeHI 
._ I I. 

TLOU MEIHOOICHEH lYPElGLASSI 
... I I 

75-50 

73-147 

75-165 

75-229 

75-250 

U Ualla Ualla Levey S MW/HE9 9H 326 SH Ice II Indian Hemorial 
S of Oalton Lake on E side of Snake Hiver,H55U,2m wide. High A1205, low Ii02. 

W rranklin Eltopia 15* HW/NW25 1lN 306 SM Ice II Basin City 
Natural outcrop,one of 2 thin dikes cutting (low 73-146,N55U,1m wide. Ti02 high. 

U franklin Hesa 15* Ne/NE34 14N 296 SH Ice H Basin City 
Phyric dike near power line N of Bailie Ranch. Altered chemistry. 

U Columbia Godman Spring NE/Ne5 7N 406 GR 
Prominent dike crossing road going up N fork of Touchet River, equals U T - 3 1 . 

HH-8 'INDIAN' 

U Columbia Godman Spring 
Dike 15ra wide upstream from 73-229. 

73-240 0 Umatilla Big Headows 

NE/HW5 7N 406 UP 6ck Mt Robinette Mt 

SU/NU21 6N 386 UP fr Sp 

HR-8 "BASIN" yes 

HH-8 "UASIN" 

Rh-14 GR INC 

HH-14 HOOIH 

KR-14 UNC ye s 

73-241 

75-584 

75-385 

0.5 mi up Hill Creek from Henry Canyon,HiOU,2320*,10m wide. Phyric. Bad analysis. Glassy selvage has FS I HC chemistry. 

HR-14 "rS INC" 0 Umatilla Big Headows SU/HU21 6N 386 WP rr Sp 
12m wide/possibly same dike as 73-240.Low A1203/ high Si02. 

H Uhitman Almota SU/HU34 14N 436 GU 
Multiple dike 6 of Lower Granite Dam/main phase/H20U/I 2m wide. 

U Uhitman Almota SU/HW34 t4N 436 GR 
Glass only. Dike chilled against 7 3 - 3 8 4 . Same location. 

73-587 U Uhitman A Ifflo t a 

74-4 

74-46 

74-240 

74-50 7 

74-515 

74-316 

6 of Almota along railroad trackS/N20U/21m wide, 

U Grant Steamboat Rock 5 ., 
east side ol Banks Lake. Cuts flow 74-5. 

SU/NU18 14N 436 GH 

NU/SU33 27N 296 GR 

HR-14 GR IHC 

RK-14 GR IHC 

RH-17 GH INC 

0-1 U Asotin Anatone 15* St7Me25 7W 446 UP Roza 
Ihickest of several phyric dikes in roadcut on Rattlesnake Creek. N15-20W. 

U Whitman Penewawa 15* NW/NW23 9N 466 GH 
Glass only. Dike cuts AI nota-Schultz Bar section(flow 74-245 to 7 4 - 2 6 4 ) . 

U Asotin Lewiston Orchards 5 HU/NW12 9N 466 SM U Hdg Lewiston Orchards XHr-6 
lm wide dike mapped by Lupher and Uarren SE of Asotin. Uriusual f rac t i onat ed ,c hem i s t ry. 

ROZA 

UNC 

W Asotin Lewiston Orchards 5 NU/HHI3 9N 46t SH W Hdg Lewiston Orchards XHr-6 UNC 
Hoadcut along Ueissenfels Ridge. Unusual fractionated chemistry. 

W Asotin Lewiston Orchards S SE/SE2 9N 46E SH U Hdg Lewiston Orchards 
Glass only. Continuation ol 74-307 at crest ol Ueissenfels Hidgc/6m wide. 

yes 

yes 

yes 

yes 

yes 
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Table 2 a . Sample information for OSIU- dikes collected 1971-1977. 

I I 
I I 
ISAHPLEI 
INUHUERISTI 
I I_.l 

L O C A T I O N 

COUNTY QUADRANGLE I S e C T l O N i T 
.1 I 

S T R A T I G R A P H Y 

r n l M6HUERf 
. . . I I . 

r L O u 

C H E H I S T R Y 

MEIHOoTcHEH I Y P E T G L A S S 

I I 

75-5 

75-42 

U Uhitman Cheney 15* NU/SU34 22N 41E UP Pr Hp 0-1 
Dike associated with ringC?) structure/ U shore of Badger Lake across from low hill of pre-T quartzite. 

ROSALIA 

W Franklin Levey SE NU/SUIB 9N 
Dike just east of 71-117 ( 7 5 - 4 3 ) . Altered chemistry. 

466 SH Ice H 

75-45 U franklin Levey 56 NU/SUie 9N 466 SH Ice H 
Re-collection of 7 1 - 1 1 7 . rractionated chemistry. 

Basin City 

Basin City 

75-108 

75-115 

75-114 

75-115 

75-152 

75-155 

75-154 

75-155 

U Garfield Stember Creek SU/NE16 11N 446 
Dike near shear zone near mouth of Clayton Creek/NIOW. 

GH 

U Asotin Stember Creek Nt/NU5 ION 446 GR 
Dike in Pow Uah Kee Gulch near Oriscoll Gulch/N25U/2m wide/extends to at least 1640' 

U Asotin Stember Creek HE/Ne6 ION 446 GR 
Columnar dike exposed along creek bank in Pow Uah Kee GuIch/N2UU/12m wide. 

W Asotin Peola SU/5E5 
Dike in Alpowa Creek near Kidwelt Gulch/N2UU/15m wide. 

ION 456 GH 

U Asotin Potter Hill SU/NU18 9N 446 GR 
Dike crossing N1-R2 contact/just 6 of dike with curving columns(75-151/not analysed), 

U Asotin Potter Hill NW/N68 9N 446 UP Hoza 
Glass only. Road along ridge crest S of Charlie Creek/N20W/1m wide/3190*. 

W Asotin Harlow Ridge Se/NU22 9N 
Dike in S fork of Asotin Creek/equals U T - 4 8 / 9 - 1 2 R I wide. 

446 GR 

U Asotin Harlow Ridge Se/SU28 9N 44E UP Hoza 
Glass only. Uarner Gulch near junction with S fork ot Asotin Creek. 

75-156 U Asotin Harlow Ridge N6/NU21 9N 446 UP Roza 
Glass only. Dike = UT-45/N fork of Asotin Creek. 

75-157 

75-158 

75-159 

75-161 

U Asotin Harlow Ridge SU/NU19 9N 446 GR 
Dike crossing S fork ol Asotin Creek/26UU*(ex tends to at least 2850*)/15m wide. 

U Asotin Harlow Ridge Ne/Se24 9N 436 GR 
Dike upstream from 75-157/2660*/N25U/15m wide. Glass from outer margin and interior. 

U Asotin Harlow Ridge SU/SU15 8N 446 UP 
Glass only. Roadcut along George Creek N of Little Butte/N20H/1m wide. 

Roza 

W Asotin Harlow Ridge N6/SU15 HN 
Glass only. Small gully up from George Creek road/561U*. 

446 UP Roza 

HH-16 "UASIN" 

RK-16 "BASIN" 

HH-17 GH INC yes 

HR-17 6H INC yes 

HR-17 6R INC yes 

RH-17 6K INC yes 

RH-17 GH INC yes 

yes 

RH-17 6H IMC yes 

yes 

yes 

HH-17 GH INC yes 

RH-17 6R INC yes 

yes 

yes 
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Table 23. Sample information for OSTU- dikes collected 1971-1977, 

I I 
I I 
ISAHPLE I 
INUHBEHISTI 
I I . I . 

L O C A T I O N I S r R A T I 6 H A P H Y C H e M I S T R Y 

COUNTY QUADRANGLe I SECTIONI T I 
.1 I I. 

H I r n l H E H o e R l 
. _ - l - _ i _ _ I. 

FLOU H6IHO0ICH6M lYPelGLASS 
. I I 

75-202 

75-205 

75-204 

75-205 

75-225 

75-227 

75-228 

75-250 

76-17 

76-29 

75-50 

76-51 

76-52 

76-53 

76-34 

76-55 

U Asotin Pinkham Butte NU/NW2 8N 4 56 GR 
Glass only. Dike = UT-A7/crosses trail at 5980*/14m wide. 

U Asotin Potter Hill SU/NE4 9N 446 GR 
Glass only. Charlie Creck/9m wide/N20U. Probably feeds Grande Ronde R2 flow at 2040*, 

U Gar f ield Peola 
Dike on Charlie Creek/ N10U/ 7m wide. 

U Ga r f i eld Peol a 
Dike along Charlie C r e e k , N7U/ 12m wide. 

HU/seS 9N 436 GR 

NU/NU10 9N 436 GR 

U Columbia Eckler Mountain Se/NE29 8M 406 GR 
Coarse grained dike on 6 slope of Chase Mountain/ 4700*/ 15ffl wide. 

U Columbia Oregon Butte 
Glass only, Phyric dike S of Danger Point. 

N6/NU16 7N 416 UP 6ck Ht Oodge 

U Columbia Oregon Butte SW4 7N 416 UP Eck Ht Dodge 
Coarse grained phyric dike/ U side of Oregon Butte/ extending to top of butte/NlOU/ 18m wide. 

W Columbia 6ckler Hountain NW/NE33 9N 406 GR 
Glass only. Dike cutting R2-N1 contact on Jim Creek on upthrown site of Mite fault. 

W Asotin Black Butte 
Glass only. Near mouth of Grande Ronde river. 

13 7N 4 66 GR 

XHF-IO GH INC 

XKF-10 GH IMC 

xnr-IO GR IMC 

XRf-10 00066 

W Ualla Ualla Zangar Junction 5e/N621 7N 32E SM Ice II Goose Island 
Glass only. Palagonite glass above 76-31 to 3 5 . 

U Ualla Ualla Zangar Junction Sb/NE21 7N 526 SM Ice II Goose Island 
Glass only. Selvage in upper part ol vent complex over 76-31 to 35. 

W Ualla Ualla Zangar Junction S6/NE21 7N 32E SH Ice H Goose Island 
Glass only. Dikes in sheeted dike complex/intruded successively from west(76-31) to east(76-35>/M20U/7m wide. 

U Ualla Ualla 
Glass only. See 76-31 

u Ualla Ualla 

Glass only. See 76-31 

U Ualla Ualla 
Glass only. See 76-31 

U Ual la Ualla 
Glass only. See 76-31 

Zangar June t i on 

Z angar June t i on 

Zangar Junction 

Z anga r June t i on 

S6/NE21 7N 326 SH Ice H Goose Island 

S6/NE21 7N 326 SH Ice H Goose island 

SE/NE21 7H 326 SM Ice H Goose Island 

SE/NE21 7N 526 SM Ice II Goose Island 

yes 

yes 

yes 

yes 

yes 

y es 

yes 

yes 

yes 

yes 

yes 

yes 
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Table 2 a . Sample information for OSIU- dikes collected 1971-1977. 

I I 
I I 
ISAHPLe I 

INUHBERISTI 

I -l-.l. 

L O C A t I O N S T R A T I G R A P H Y C H t M I S T R Y 

C O U N I Y QUADRANGLE SECTIONI T I H 

I I 
rnl HEHBERI 
...I I. 

TLOU HETHODICHtM TYPEIGLASS! 
I I 

76-207 U Garfield Saddle Butte SU/SU36 8M 42E UP Eck Mt Dodye 
Glass only, Phyric dike just below Diamond Peak road to SE/58UU*. 

76-211 U Asotin Hountain View SU/S633 7N 446 UP eck Mt Dodge 
Glass only. Selvage of dike 821674/9m wide, equals dike G-10 (Price/1978). 

yes 

yes 

76-222 

75-225 

76-224 

76-225 

76-225 

76-227 

76-228 

75-246 

76-248 

76-249 

76-251 

W Asotin Black Butte Se/SUl3 7N 456 SM U Rdg yes 
Glass only. Mouth of Rice Creek in Shumaker Canyon/6ra wide. Chemistry like 76-252/253. equals dike G-13 ( P r i c e / 1 9 7 8 ) , 

U Asotin Black Uutte NU/Me31 7N 466 GH yes 
Glass only. Grande Ronde Canyon between Myers Creek and Maekberry Gulch/ equals UT-1069 and J-7 (Price/1978) / N10U/4m wide, 

W Asotin Black Butte NE/5630 7N 466 SM? yes 
Glass only. Near mouth of Maekberry Gulch/9m w i d e . Altered chemistry. Probably continuation of dike J-6 ( P r i c e / 1 9 7 8 ) . 

U Asotin fields Spring S6/Ne3 6N 456 SM U Rdg yes 
Glass only. Roadcut along Grande Ronde River near tunnel. Dike obvious across river/6ra wide, equals dike 6-19 (Price/1978), 

U Asotin rields Springs NU/HU5 6H 456 SH Um 
Glass only. Selvage on dike 822672 = Uf-1055/ and 6-17 (Price/1978). At tunnel along 6rande Ronde Hiver/9m wide. 

U Asotin fields Spring SU/NU35 7M 456 SH H Rdg 
6lass only. Plagioclase-phyric dike 6 of 76-225/9ro wide. Chemistry like 76-252/253. 

U Asotin rields Spring MW/Ne55 7N 456 6R? 
6lass only. 6 of 76-227/roadcut on N side of river/7m wide. 

W Columbia Oregon Butte 
Phyric dike NE of Lodgepole Spring/9m wide. 

S6/NE2B 7N 416 WP eck Ht Oodge 

U Columbia Godman Spring MU/MUlO 6N 406 GR 
Dike in trail just beyond end of road on Dexter Hidge. Possible projection of 76-249. 

U Columbia Godman Spring SE/NE4 6N 40E GR 
Prominent dike crossing Beaver Creek/4800*,9-12ro wide. 

U Columbia Godman Spring NE/NE5 7N 40E GH 
Northern of 2 dikes(Southern one = 75-229) along slopes above Touchet River near Touchet corral, 

75-252 U Asotin Black Butte NE/SE14 7M 45E SH U Hdg HH-24 UNC 

76-255 

Dike swarm on U wall of Shumaker Canyon. 01ivine-bearing. Hagnesian chemistry similar to flow 76-213, 

U Asotin Black Butte NE/SE14 7N 456 SM U Hdg HH-24 UHC 
Same as 76-252, 

yes 

yes 

yes 

RR-25 00066 yes 

RH-25 GR INC 

RR-25 GH INC yes 

HR-25 GH INC 

yes 

yes 

76-255 U Asotin rields Spring St/MH19 7N 456 GR 
Glass only. Roadcut along Rattlesnake Grade/7m wide. Same as dike G-11 (Price/1978), 

yes 
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Table 2a, Sample information lor OSIU- dikes collected 1971-1977. 

I I 
I I 
ISAMPLel 
INUMBeRlSTI 
I I_.l 

L O C A T I O N I S T H A f l G R A P H Y 

.1 

C H e H 1 5 I H Y 

COUNTY QUADRANGLe secrioNi 
I. 

R I rnl MeHBERi FLOU 
I. . 1 . 

HLIHOOlClltH TYPEIGLASS 
..I I _ . 

76-257 

76-258 

76-259 

76-260 

76-261 

76-274 

76-278 

77-210 

77-211 

77-214 

77-225 

77-230 

77-251 

U Asotin Saddle Butte S6/S611 6N 456 GH 
6lass only. H side of Grande Ronde Hiver/12ni wide. Probably equals dike G-U (Price/1978). 

U Asotin Black Butte NH/NU2 6N 466 GR 
Glass only. Selvage of dike U T - 3 7 . Same as dike J-2 (Priee/1978) . 

U Asotin Black Butte N6/Se9 6N 
Houth ol Cottonwood Creek. Same as dike J-3 (Price/1978). 

0 Uallowa Teepee Butte SU/N622 6N 
Dike near intersection of Cottonwood and Morse Creeks. 

U Asotin limekiln Rapids Se/Mel2 7M 
Glass only. Thin/snaky dike along U side of Snake River. 

466 GH 

466 GR 

466 SH U Rdg Lewiston Orchards 

1 Nez Perce Uapshilla Creek SU/SE12 30M 4U SM Pomona? 
Glass only. Powerline road,1850'/extends to 3600*/3m wide/Nl5U. 

U Asotin Hountain View 
Dike below Crite Spring/4640*/7m wide. 

U Uhitman Penawawa 
Glass only. Dike = C-172. 

U Uhitman Penawawa 
Glass only. Dike below old road. 

I Clearwater Orofino 6ast? 733 
Glass only. Younger ol two dikes at site of UT-989/990 

0 Umatilla Peterson Ridge 
Shallow dipping dike/6-10m wide/N206. 

SU/SU4 7N 446 GR 

N/NE22 14N 426 UP Roza 

Ne/N621 14N 426 UP Roza 

36M 26 HP Pr Hp 

Ne/SUl4 5N 576 UP Fr Sp 

0 Umatilla Peterson Ridge SU/NE28 6N 
Shallow-dipping dike cutting breccia/N706/60m wide/5140*. 

0 Umatilla Peterson Ridge NE/N62B 6N 
Shallowing dipping dike/N60U/in small quarry.K20 high. 

376 UP fr Sp 

576 HP rr Sp 

77-252 0 Umatilla Pete rson H i dge MU/SU27 6H 576 WP Fr Sp 
Shallow-dipping dike/at least 50m wide/about N706/Saddle Hountain Rd.K20 high. 

77-255 0 Umatilla Peterson Ridge NC/SW27 6N 376 WP rr Sp 
Shallow-dipping dike/15m wide/N506/intruding Dodge, 

77-254 0 Umatilla Peterson Ridge Nt/Ht28 5N 576 UP fr Sp 
Shallow-dipping dike/lm wide/N50U,22t0 */above M fork/Walla Walla River, 

yes 

yes 

HH-24 GR INC yes 

RH-24 6H INC yes 

yes 

yes 

HH-24 GH INC yes 

yes 

yes 

yes 

HH-26 rs INC yes 

RH-26 rs INC yes 

RR-26 "rs INC" yes 

RH-26 "rs INC" yes 

KK-26 rs IMC yes 

HH-26 fS IMC yes 
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lable 2a, Sample information for DSTU- dikes collected 1971-19 7 7, 

1 1 
1 1 
ISAHPLEI 
INUHBERIS 11 
1 l_.l 

COUNTY 

L 0 C A T 1 0 H 

1 0 U A 0 R A M G L 6 
1 

1 SeCTIOHl 
_ . l 1 . 

T 1 
1 

R 

S I R A T I G H A P H Y 

fHI HeHBEHl fLOW 
. . - l _ .-_ 1 ---

C M 6 H I S T R Y 

H e i H O O i C H E H T Y P E I G L A S S 
1. 1 

7 - 2 5 5 

7 - 2 5 7 

7-23R 

7 - 2 4 2 

7 - 2 4 3 

7 - 2 4 4 

7 - 2 4 5 

7 - 2 4 6 

7 - 2 4 7 

7 - 2 4 9 

7 - 2 5 0 

0 Umatilla Peterson Hidge SE/SE21 5N 
Shallow dipping dike/base at 2680*,Slope above 77-234, 

0 Umatilla Peterson Ridge NE/NE28 5N 
Shallow-dipping dike/base at 238U*/top at 2480*,K20 high. 

57E ,WP rr Sp 

37E WP rr Sp 

0 Umatilla Peterson Ridge NU/NU27 5M 576 UP fr Sp 
shallow-dipping dike/roadcut and slope up to 216U'/N fork Ualla Ualla River. 

0 Umatilla Bowlus Mill SE/SE23 5N 36E UP fr Sp 
Shallow-dipping dike/6-9m wide/N25U/roadcut along N side uf 5 fork of Ualla Ualla River 

0 Umatilla Blalock Mountain HW/SUlO 4N 376 UP fr Sp 
Glass only. Sha I low-dipping dike/2430'/S side of S fork ol Ualla Ualla Hiver/ basal selvage. 

0 Umatilla Blalock Hountain Ne/SUtU 4N 376 UP fr Sp 
Glass only. Sha11ow-dipping dike/lowest unit on N side of river at Rotary Park/upper selvage. 

0 Umatilla Blalock Hountain Me/MEIU 4N 
Shallow-dipping dike = 77-243/5540'above Rotary Park. 

576 UP fr Sp 

0 Umatilla Peterson Ridge Ne/Nel5 5N 376 UP fr Sp 
Glass only. Shallow-dipping dike/near headwaters of Cottonwood Cr. 

0 Umatilla Big Meadows 
Dike at least 30m wide,N20U. 

SU/SU22 5M 586 GR 

0 Umatilla Blalock Mountain S6/S61U 4N 
Shallow-dipping dike near Gaging station 56 of Rotary Park. 

0 Umatilla Blalock Mountain Ne/SUII 4N 
Shallow-dipping dike,4-9m wide,above 77-249.Na20 high. 

376 UP fr Sp 

376 UP rr Sp 

7-251 0 Umatilla Blalock Mount a in NE/Ne14 4N 376 UP Fr Sp 

7-257 

7-258 

7-259 

7-250 

Shallow-dipping dike,6m wide/above 5 fork of Ualla Ualla River at Tamarack Basin. 

0 Umatilla Athena NU/HU13 4N 556 UP Fr Sp 
Glass only. Thin shallow-dipping dike/N45U/1870*/roadcut along little dry creek. 

0 Umatilla Athena NU/MU13 4N 
Thicker shallow-dipping dike in same roadcut as 77-257, 

356 UP rr Sp 

0 Umatilla Athena NU/NU24 4N 356 UP Tr Sp 
Shallow-dipping dike/2330*/roadcut along highway 204 E of Ueston, 

0 Umatilla Athena Ne/SE24 4N 356 UP fr Sp 
Shallow-dipping dike/at least 9m wide/U side of quorry,Na20/K20 high. 

RH-26 rs INC yes 

HH-26 "rs INC" yes 

HH-26 rs IMC yes 

RH-26 rs INC yes 

yes 

HR-26 rs INC yes 

yes 

HH-26 GH INC yes 

RR-26 rs IMC yes 

HR-26 "rs INC" yes 

RH-26 rs INC yes 

yes 

RH-26 rs INC 

RH-26 rs INC yes 

HH-25 "rs INC" yes 
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lable 2a, Sample information for OSTU- dikes collected 1971-1977. 

I I 
I I 
I SAMPLE I 
INUMBERIST I 
I - - I I . 

L O C A T I O N 

COUNTY QUADRANGLE I SECTIONI T I R 
t I I 

S T R A T I G R A P H Y 

f H| - MEMBER I 
. . . I I. 

ELOU 

C H E M I S T R Y 

MtTMODICHEH TYPEIGLASS 

I ..__l 

7-251 

7-255 

7-256 

7-267 

7-258 

7-259 

7-290 

7-291 

7-292 

0 Umat ilia Athena 
More phyric phase of 77-260 5 end ol quarry. 

NE/SE24 4N 356 UP Er Sp 

0 Umatilla Athena HU/NUl 3N 356 UP Fr Sp 
Shallow-dipping dike/roadcut along Pine Cr Rd/9m wide/2380'. 

0 Umatilla Athena SU/NUl 3N 356 UP Fr Sp 
Glass only. Glass selvage within a sill above 77-265/ roadcut/ 2600', 

0 Umatilla Big Meadows SE/S618 6M 586 GR 
Dike along Mill Creek just inside Oregon/4-6m wide/Nl5u, 

0 Umatilla Big Meadows SE/Nel 5N 386 GR 
Dike along new logging road/headwaters of M fork of Ualla Ualla River/6m uide/NlOU. 

0 Umatilla Big Headows 
Dike on hill 5093 SU of 77-269/9-12m wide, 

0 Umat ilia Tollgate 
Dike/9-12m wide/N05U/forms 'great wall*. 

0 Umat ilia Tollgate 
Dike NE of 77-290/6ra widc/N05E. 

0 Umat ilia Tol Igate 
Dike 100m up ridge from 77-291/3m wide/N256. 

Se/Hel5 5N 386 UP fr Sp 

SU/Se22 4N 386 GR 

NU/SE22 4N 36E GR 

MU/SE22 4N 38E GR 

7-511 0 Umati I la Blalock Hount a i n 

7-512 

7-513 

7-338 

7-359 

7-340 

7-341 

5U/NU25 4N 376 UP Er Sp 
Shallow-dipping dike exposed on new logging road/headwaters of Elbow Cr/3730*. 

0 Umatilla Blalock Mountain Nt/SUl4 4N 376 UP Tr Sp 
Shallow-dipping dike = 77-249/5 of S fork of Walla Ualla Hiver/3130*. 

0 Umatilla Blalock Hountain SU/sel5 4N 376 UP rr Sp 
Shallow-dipping dike = 77-245/W of elbow Creek/3330*, 

0 Umatilla Ihorn Hollow i;ie/S632 3N 356 UP fr Sp 
Shallow-dipping dike/cutling aphyric flow along grade. 

0 Umatilla Ihorn Hollow Ne/Se32 3N 356 UP Tr Sp 
Shallow-dipping dike/roadcuts just S of saproIite / 1900 * . 

0 Umatilla Thorn Hollow H6/S632 3N 
Shallow-dipping dike cutting breccia top below 77-558. 

0 Umatilla Ihorn Hollow 
Shallow-dipping dike cut(?) by 77-340, 

NE/Se32 5N 

556 UP rr Sp 

55E UP rr Sp 

HR-26 fS INC 

HH-26 FS INC yes 

HH-26 GR IMC 

HH-26 GH INC 

HR-26 FS INC 

yes 

HH-26 GR INC yes 

RH-26 rs IMC yes 

RR^-26 GH INC yes 

HH-26 6R INC yes 

HH-26 rs INC yes 

RH-26 rs INC yes 

RH-26 FS INC yes 

RK-26 FS INC yes 

RH-26 FS INC yes 

HH-26 rs INC yes 
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Table 2a, Sample information for DSTW- dikes collected 1971-1977, 

I I 
I I 
ISAHPLEI 
INUHBEHISTI 
I I..I 

L O C A T I O N S T R A T I G R A P H Y C H E H I S T R Y I 

COUNTY QUADRANGLE I SECTIONI 
.1 1. 

R I rnl HEHBERI 
.__! I I. 

FLOU HEIHOOICHEH lYPEIGLASSl 
. _ _ _l I I 

77-345 0 Umatilla Thorn Hollow NU/SU33 3N 356 UP f r Sp 
Shallow-dipping dike intruding breccia top just ME of 77-342, 

77-344 0 Umatilla Thorn Hollow NU/NU4 2N 35E HP Er Sp 
Shallow-dipping dikef?) /base of Thorn Hollow grade, Ti02 = 3,1 

C-169 U Uhitman Penawawa 15 * NE/NE21 14N 42E GR 

HH-25 rS IHC 

Ti-4 r5 INC 

XRf-l GH INC 

C-170 H Uhitman Penawawa 15' NE/SE20 14N 42E GR XHf-l 6H INC 

C-172 U Uhitman Penawawa 15' S6/NE22 14N 426 UP Roza XKF-1 ROZA 

819671 U earfield Almota SU/SE3S 14N 42E UP Hoza 
Glassy selvage collected as OSTU 72-23, Equals UI-R14. 

822672 W Asotin Fields Spring NU/NU3 6N 456 SM Um 
Same as dike OSTU 76-226/ UT-1055/ and G-17(Price / 1 978 ) . 

821574 u Asotin Mountain View 5U/S633 7N 446 UP eck Mt Oodge 
FeO high, equals dike G-10 (Price/1978>/ ur-1049. 

822675 U Asotin Mountain View 
Same as dike 6-2 (Price / 1 9 7 8 ) / W r - 5 0 . 

MU/NHll 6N 446 6R 

UT-R12 U Garfield Penawawa 15* NU/SU26 14N 426 UP Fr Sp 
Unusual high Si02/ Ii02/ low reO chemistry, equal to OSIU 71-24/ 2ra wide/ N30U. 

UT-H13 U Garfield 
2m wide/ N30U, 

Penawawa 15' MU/SU26 14M 426 UP Roza 

ur-Hl4 u Garfield Almota SU/se35 14H 426 UP Roza 
Casey Creek Road about 3km NU of Hayview, 2m wide/ N18U/ 1460*. Equals 819671, 

ul-3 0 Baker Mineral 15' 
Cuts Mesbzoic sediments/ 7m wide/ NIOU. 

UT-4 O Baker Mineral 15' 
Cuts Hesozoic sediments/ 6m wide/ N206, 

UT-5 0 Baker Hineral 15' 
Cuts Hesozoic sediments/ 6m wide/ H50E, 

UI-6 0 Baker Hineral 15' 
Cuts Hesozoic sediments/ 22m wide/ N27U, 

530 115 46E IM? 

S30 U S 466 UP eck Ht Oodge 

530 IIS 466 GR 

NU/Hel9 lis 46E IH? 

HR-3 ROZA 

RH-3 UHATILLA 

RH-3 "D0D66" 

HH-3 GH INC 

RH-18 UNC 

Hn-18 ROZA 

RH-18 ROZA 

RH-18 UNC 

RR-18 00066 

HH-18 6H INC 

RR-18 UNC 
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Table 2a, Sample information for oSTU- dikes collected 1971-1977. 

I I 
I I 
ISAHPL6I 
INUMBERISI I 
I _l_.l. 

COUNTY 

L O C A T I O N 

QUAOHANGl6 I SECTIONI 
I I 

T I 
._ I 

R 

S I R A T I G H A P H Y 

f H I n e H B 6 R l 

. . . I I. 
r iou 

C H 6 H I 5 f H Y 

HEfHooTcHtM T Y P E T G L A S S 

. _. I I 

UI-10 0 Baker 
7m wide/ N05U, 

UT-12 0 Malheur 
6m wide/ NlOU, 

UT-17 I Hashington 
6m wide/ N20U. 

HT-18 I Uashington 
22m wide/ N30u. 

UT-19 I Uashington 
7ffl wide/ N30U. 

UT-20 I Uashington 
5m wide/ N05E. P205 high. 

UT-26 I Adams 

UT-29 

UT-51 

UT-52 

UT-33 

UT-57 

UT-59 

UT-40 

U1-41 

UT-42 

Hun t i ngt on 15' 

Hun t i ng t on 15 * 

Sturgill Peak 15' 

Sturglll Peak 15* 

Sturgill Peak 15* 

Sturgill Peak IS* 

New Headows 15* 

NU/NU22 145 446 6R 

NE/SU3 15s 43E IH? 

ME/SE20 15N 5U GH 

SU/MU28 14N 5U GR 

SU/NU28 14M 5U IH? 

NE/NU19 14N 4U GR 

7 IE 18N IM? 
U side of US 95 about 1.2 miles N of Evergreen/ 6m wide/ N15U, 

I Adams 
6m wide/ N20U. 

Copper field 15 * 

U Columbia Godman Spring 
Equals OSTU 73-229/ 16m wide/ NIOE. 

U Gairf ield 
2m wide/ 1 140* , 

U Gar field 
4m wide/ 8 0 0 * , 

Penawawa 15' 

Penawawa 15 * 

U Asotin Anatone 15* 
Same as dike J-2 (Price,1978)/ and DSTU 76-258. 

U Uh i t man A I mot a 
N side of Snake River/ 8m wide. 

U Uh i tman AImot a 

N side of Snake River/ 8m wide. 

SU/NEI3 18N 4U IH? 

NE/NE5 7N 406 6R 

SU/SU26 14N 426 UP Roza 

N U / N 1 I 2 7 14M 426 UP Roza 

SU/N62 6N 466 GH 

5U/NU34 14N 436 GH 

SU/MU34 14N 436 GR 

U Uhitman Almota Se/SWl4 14N 426 GR 
ur-41,42,45 form composite dike about 8m wide, N side of Snake River. 

U Uh i tman 
See UT-41. 

Almota SE/SU14 14N 426 GH 

HH-18 GH INC 

HH-18 UNC 

KH-18 GR INC 

HR-18 GH INC 

HR-18 UMC 

HH-18 GH INC 

RR-18 UNC 

HH-18 UNC 

KR-18 GH INC 

RH-18 ROZA 

RR-1S HOZA 

RH-18 GH INC 

RH-18 GR INC 

RH-1B GH INC 

KK-18 OH INC 

fiH-18 6H IMC 
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Table 2 a . Sample information for OSTU- dikes collected 1971-1977. 

I I 
I t 
ISAHPLE I 
INUHBEHISTI 
I l._l. 

L O C A T I O N S T H A f l G R A P H Y C H e M I S I H Y 

COUNIY UUA0RAH6Le I S6CTI0NI 
• I. 

r I R EMI HEHUERI 
...I I. 

ELOU HEIHOOICHEH IYPEI6LASS 

I I 

U I - 4 5 

U T - 4 5 

U T - 4 7 

U T - 4 8 

U T - 4 9 

U T - 5 0 

U I - 5 1 

U T - 5 2 

H T - 5 4 

U T - 5 5 

u r - 5 6 

u r - 5 7 

U T - 5 8 

U T - 5 9 

U T - 5 1 

U T - 6 4 

U Uh i tman 
See U T - 4 1 , 

U Asotin 
5m wide. 

AImota 

Peola 15' 

U Asotin Saddle Butte 15* 
S ol N fork of Asotin Creek, 17m w i d e . 

U Asotin 
Asotin Creek/ 9m wide. 

Peola 15' 

SE/SU14 14M 426 GH 

SU/NU16 9M 446 UP Roza 

NU/MU55 9H 436 GR 

Me/H6l6 9N 446 GH 

W Asotin Saddle Butte 15* ME/S61 7M 42E UP Eck Ht Dodge 
W of Hay Ridge and 6 of 6 fork of first Creek/ 17r.i w i d e . 

W Asotin Saddle Butte 15' N6/NU11 6N 446 GH 
Same as dike 822675/ and 6-2 (Price/1978)/ 15m wide/ H1OU. 

0 Uallowa Table Mountain 
Joseph Creek/ 21ra wide/ N - S . 

SU/Ne3 3N 456 GR 

0 Uallowa Table Mountain SU/N63 3H 456 GR 
Joseph Creek/ 24m wide/ NU4E. P205 v e r y high. Sample contaminated? 

0 Uallowa Joseph 15* 
19m wide/ N 0 2 U . High H g O . 

0 UalIowa 
6m wide/ N-S. 

Harl Butte 15* 

0 Uallowa Marl Uutte 15' 
Itm wide/ N03U. Equals 71-1. 

0 Wallowa 
25m wide/ N13U. 

0 Uallowa 
18m wide/ M20U. 

T roy 

r roy 

0 Uallowa Eagle Cap 15' 
Cuts Triassic metasediments/ 9m wide/ NIOU. 

0 Ual Iowa eagle Cap 15' 
Cuts Hesozoic granitic rocks/ 7m wide/ NlOW, 

0 Wallowa 
2m wide, NOSE, 

H i nam 

NU/NE36 IS 466 UP Eck Mt Oodge 

NU/SE17 15 47E GR 

SE/NU17 IS 47E GR 

SE/NE19 5N 43E SM El Mt Uenaha 

NE/NEI 5N 42E SH El Ht Uenaha 

4S 44E IH? 

4S 4 4E IH? 

SW/SE56 2M 41E GH 

HH-IB GR INC 

HH-ia ROZA 

HH-18 GH IMC 

RH-18 GH INC 

HH-18 DOOGE 

RR-14 6H INC 

HR-14 GH IHC 

RH-14 "GR INC" 

RH-18 "DODGE" 

KR-18 GH INC 

KH-18 GH INC 

KH-18 ELEPHANT 

R R - 1 8 ELEPI IANI 

R R - 1 8 UNC 

RR-18 r s INC 

H H - 1 8 6H INC 
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T a b l e 2 a , S a m p l e i n f o r m a t i o n for D S T U - d i k e s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

I I 
I I 
I S A H P L E I 
I N U H B E H I S I l 
1 -_- » - I . 

L O C A T I O N S T H A T I G H A P H Y C H E H I S T R Y 

COUNTY Q U A D H A N G L E I SECTIONI T I R 
I. > I. 

I rnl HEHBERI 
l_._l I. 

FLOU H E T H O D I C H t M TYPEIGLASS 
I I 

ur-64 0 Uallowa 
Same d i k e , 

UI-55 0 U n i o n 
7m w i d e , NBLVU, 

ur-67 0 Union 
3m w i d e , N 7 0 U , 

H i nam 

Ch i na Cap 

China Cap 

Uf-71 0 Baker C o r n u c o p i a 15' 
Cuts Hesozoic granitic r o c k s , 6m w i d e / N05U, 

UT-75 0 Baker C o r n u c o p i a 15* 
Cuts Hesozoic granitic rocks/ 5m wi d e / H2UU, 

WT-76 0 Baker C o r n u c o p i a 15* 
Cuts Hesozoic granitic rocks/ 9m wi d e / N 5 5 e . 

WT-77 0 Baker C ornucop i a 15 * 

SW/SE36 2N 416 GR 

NU/NU36 4S 426 GR 

NU/Me35 4S 426 GR 

NU/SU21 6S 456 IH? 

NU/SU21 65 456 IH? 

SU/NU21 65 45E GR 

65 456 GR 

HH-14 GH INC 

HH-18 GR IMC 

HR-18 GH INC 

HH-18 UNC 

HH-18 UMC 

HH-18 GR INC 

HH-18 GH IMC 

WI-78 0 Baker C o r n u c o p i a 15* 
Cuts Hesozoic granitic rocks/ 7m wi d e / N20U. 

UT-B2 0 Baker C o r n u c o p i a 15* 
Cuts Hesozoic granitic rockS/ 9m wi d e / N15U. 

UI-85 I Ua s h i n g t o n 
2m w i d e / M I O W . 

UT-84 0 Baker 
C 3m w i d e / N 0 9 U . 

UT-85 0 Baker 
( 3ra w i d e / N 1 5 U . 

U I - 8 7 0 B a k e r 
2m w i d e / N i O U . 

U T - 9 1 0 U a l l o w a 
9m w i d e / N I O U . 

UT-95 0 Uallowa 
9m w i d e / N O B U . 

UI-1 12 0 Baker 
4 m w i d e / N - S . 

C o p p e r f i e l d 15* 

Copper field 15 * 

Copperf ield 15* 

Copper field IS* 

Ho m e s t e a d 15* 

Harl O u t t e 15* 

Halfway 15' 

Me/5U21 6S 45E IM? 

NE/ S e 2 0 6S 456 GR 

Ne/SU26 17N 5U IM? 

ME/Se25 85 476 GR 

5W/Se25 8S 47E GH 

54 85 486 GR 

S U / S U 3 1 4 S 4 8 E GR 

S W / S U l l 35 4 8 6 GH 

N t / S U 2 5 95 4 5 6 GR 

H H - 1 8 O O O G E 

R R - 1 8 GH INC 

R R - 1 8 U N C 

R H - 1 8 GH INC 

R K - 1 8 GH IMC 

H R - 1 8 GR INC 

H H - 1 8 G H IMC 

H R - 1 8 G H INC 

H H - 1 8 GR INC 
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T a b l e 2 a . S a m p l e i n f o r m a t i o n for O S T U - d i k e s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

I I 
I I 
ISAHPLEI 
I N U H B E R I S TI 
I l__l. 

L O C A T I O N 

C O U N T Y Q U A D R A N G L E I S E C T I O N I 

. l _ . _ l . 

T I K 

S T R A T I G R A P H Y 

F M I H E H B E R I 

. . . I I. 
F L O U 

C H E n I S I R Y 

M E T H O D T C H E M I Y P L I G L A S S 
I I 

U T - 1 1 9 

U 1 -1 2 0 

W T - 1 2 1 

U T - 1 2 3 

U T - 1 2 4 

Ul -125 

U T - 1 2 6 

0 M a k e r H i n e r a l 1 5 ' 
12m w i d e / N I O U . C u t s p r e - T e r t i a r y r o c k s . 

N E / S U 2 9 105 46E GH 

0 B a k e r H i n e r a l 1 5 ' MB IIS 46E GH' 
7m w i d e / N 0 5 U . C u t s p r e - T e r t i a r y r o c k s . CaO l o w . Bad a n a l y s i s . 

0 Bak er M i n e r a l 1 5 ' 
9m w i d e / N - S . C u t s p r e - T e r t i a r y r o c k s . 

5 50 lis 46E GH 

1 U a s h i n g t o n 
9m w i d e / N 2 2 U . 

I H a s h i n g t on 
7m w i d e / N 2 0 U . 

I U a s h i n g t o n 
7ro w i d e / N 2 2 U . 

I U a s h i n g t o n 
9m w i d e / N 2 0 U . 

U T - 1 2 8 I U a s h i n g t o n 
9m w i d e / N 2 5 U . 

U 1 - 1 4 1 0 B a k e r 
5m w i d e / N 0 5 U . 

U I - 1 4 5 0 B a k e r 
9m w i d e / N - S . Cu t s p r e - T e r t i a r y r o c k s . 

U T - 1 5 1 I I d a h o r i o r e n c e 
3Um w i d e / N 3 0 E . C u t s p r e - T e r t i a r y r o c k s . 

S t u r g i l l P e a k 1 5 ' 

S t u r g i l l Peak 1 5 * 

S t u r g i l l P e a k 15* 

S t u r g i l l Peak 1 5 * 

M a n n Creek 1 5 * 

Hunt ingt on 15 * 

Hunt i ngt on 15 * 

W T - 1 5 2 I I d a h o D a i r y M o u n t a i n 

N E / S U 2 B 14M 5U GR 

N E / S E 2 9 14N 5U GH 

ME/SE29 14N 5U GH 

SU/NU33 14N 5U 6R 

MU/SE15 13N 5U IH? 

HU/NU22 145 44E GR? 

SE/SE18 135 436 6R 

NE/ME3 26N 3E UP Pr Rp 

SE/SU34 27N 3E ? 

UI - 1 5 5 

U T - 1 5 4 

U T - 1 5 5 

U T - 1 5 7 

47m w i d e / N 2 0 U . C u t s p r e - T e r t i a r y r o c k s . V e r y h i g h P 2 0 5 . 

I Idaho D a i r y H o u n t a i n S E / S U 5 4 27N 5E 
40m w i d e . C u t s p r e - T e r t i a r y r o c k s . V e r y high P 2 0 5 . 

I I d a h o D a i r y H o u n t a i n 
18m w i d e / N I O U . C u t s p r e - T e r t i a r y r o c k s . 

I Idaho D a i r y H o u n t a i n 
9m w i d e / M l O U . C u t s p r e - T e r t i a r y r o c k s . 

M U / S U 5 4 27N 56 ? 

N W / S U 3 4 27M 3E ? 

I Idaho D a i r y M o u n t a i n N W / S U 5 4 27M 36 IM? ? 
10m w i d e / N l O w . C u t s p r e - T e r t i a r y r o c k s . C a U I o w / N a 2 0 and K 2 0 h i g h . 

R R - 1 8 GH IMC 

H H - 1 8 "GR INC' 

R R - 1 8 GH INC 

R K - 1 8 GH IHC 

R R - 1 8 GH INC 

RK - I B GR INC 

H H - 1 8 GH IMC 

R H - 1 8 U NC 

R H - 1 8 6H IMC 

R R - 1 8 GR INC 

R R - 1 8 L O L O INC 

H R - 1 8 U NC 

R K - 1 8 UNC 

H R - 1 8 U NC 

H H - 1 8 U NC 

H H - 1 4 " r s INC" 
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Table 2a. Sample information for OSIW- dikes collected 1971-1977, 

I I 
I I 
ISAHPLE I 
INUHBERISI I 
I I._l. 

L O C A T I O N 

COUNTY QUADRANGLE I S E C T I O N I 
. 1 

T I H 

I I. 

S I R A T I G H A P H Y 

r n l H E M B E R l 

. . . I I. 
T L O U 

C H E M I S T R Y 

HtlHOoTcHEM fYpeTGLASS 
_l I 

ur-159 

Uf-150 

Ul-164 

UT-171 

UT-175 

UI-223 

UT-224 

WT-50U 

Uf-501 

WI-502 

UT-818 

UT-819 

ur-845 

UT-846 

UT-870 

UT-872 

I Idaho Riggins SE/SU26 25N 16 IM? 
2m wide/ N55u. Cuts pre-Tertiary rocks.5imitar chemistry to dikes 76-252/253. 

I Idaho Luc i le 
3m wide/ N-S. Cuts Hesozoic Slate. 

HE/SU2 25M IE ? 

I Uash ington 
4m wide/ N05U. 

I Ua sh{ngt on 
5m wide/ N07U. 

I Ua sh ing ton 
4m wide/ NiOU. 

0 Baker 
4m wide/ N07U. 

0 Baker 
2m wide/ N05U. 

1 Idaho 

Olds Ferry 

Copper field 15 * 

Sturgill Peak 15* 

Sparta 15* 

Sparta 15* 

riorence 

527 145 45E GH 

NU/SU24 17N 5U GR 

SU/SE7 15N 5U GR 

SU/SU2 95 44E GR 

5W/SW2 9S 44E GR 

SW/MUIO 26N 3E IM? 
13m wide/ M30E. Cuts Precambrian(?) rocks. CaO low/K20 high. 

I Idaho riorence NU/MUlU 26N 3E IH? 
50m wide/ N30E. Cuts Precambrian(?) rocks. P205/Ti02 high. 

I Idaho riorence ME/NU10 26N 5E IH? 
6m wide/ N28E. Cuts Precambrian(?) rocks. K20/ri02 high. 

I Lewis Sixmile Creek SE/NU12 34N 2E IH? 
6m wide/ M05U. Cuts Hesozoic granitic rocks. Chemistry similar to LOLO INC except for high Ti02. 

I Lewis Sixmile Creek SE/NE13 34N 2E IH? 
8m wide/ NlOU. Cuts Hesozoic granitic rocks. Chemistry similar to LOLO INC except for high Ti02, 

I Idaho Slate Creek NU/SU21 27M IE UP? Pr Hp? 
Slate Creek/ 13m wide N3UE. Cuts pre-Tertiary rocks. High CaO,low K 2 0 . 

I Idaho Slate Creek 
Same dike as 8 4 5 . High CaO. 

I Idaho Koosk i a 
9m wide, N03U. Cuts Hesozoic gabbroic rocks. 

MU/SU21 27M 16 UP Pr Rp 

NE/S631 34N 46 UP Pr Hp 

I Lewis Sixmile Creek SE/sei5 35N 26 UP Pr Rp 
15ro wide/ NlOu. Cuts Hesozoic granitic rocks. High Ti02/low A1205. 

KR-14 UHC 

HH-18 UNC 

HH-18 GH IMC 

RK-18 GH INC 

RH-18 GH INC 

HH-18 GR INC 

HR-18 GR INC 

RR-14 "rs I N C 

RR-14 UNC 

RR-14 UNC 

HK-14 UNC 

HH-14 UMC 

HR-14 "LOLO IMC" 

RH-14 "LOLO IMC" 

HH-14 ROSALIA 

RH-14 "LOLO I N C 

Page l | 7 



lable 2 a . Sample information for OSTU- dikes collected 1971-1977, 

I I 
I I 
ISAMPLE I 
INUMBERISTI 
I I..I. 

L O C A T I O N 

T QUADHANGLE 

S T R A T I G R A P H Y C H E M I S T R Y 

COUNTY I SECTIONI 

I . . . 1 . 
I I 

._-l. 

FMI HEMBEHl 

...I I. 

fLOU HETHODICHfH TYPEIGLASS 

I I 

UT-873 

UI-874 

UT-875 

UT-985 

UT-989 

HT-990 

UT-1025 

I Lewis Sixmile Creek SU/SE15 35N 2E UP Pr Rp 
1m wide/ N25E. Cuts Hesozoic granitic rocks. Low A1203. 

I Lewis Sixmile Creek NU/N622 35N 26 UP Pr Rp 
15m wide/ NIOU. Cuts Hesozoic granitic rocks. Low A1203. 

I Lewis Sixmile Creek NU/SH26 35N 26 UP Pr Hp 
7m wide/ N18U. Cuts Hesozoic granitic rocks. Low A1203. 

I Idaho Huddleston Bluff 29M 56 IH? 
A1203 high. U ol Junction of Peasley Creek with S fork of Clearwater Kiver. Cuts pre-Cambrian rock s. 

I Clearwater Orofino east 
8m wide/ NIOU. Cuts Hesozoic quartz diorite. 

1 Clearwater Orofino east 
Same dike as Ul-989/high Ti02. 

I Idaho Syr i nga 
1m wide/ N20U. Cuts Precambrian rocks. 

WT-1048 0 Wallowa Paradise 
Same as dike J-50 (Price/1978> . 15m wide, NU7U. 

WT-1049 U Asotin Mount ain View 
Same dike as 821674 and G-10 (Price, 1978) . 10m wide, NIOU. 

HU/Ne33 36N 26 UP Pr Rp 

NU/Ne33 36N 26 HP Pr Rp 

MU/565 52N 66 ? 

NU/NU29 5N 456 GH 

SW/Se53 7 N 446 UP eck Mt Oodge 

U T - 1 0 5 0 U Asotin Anatone 
Same as dike G-3 ( P r i c e / 1 9 7 8 ) . 4m wide/ MOBU. 

NU/NU36 7N 446 GH 

WT-1055 U Asotin Fields Spring NU/MU3 6N 456 SH Um 
Same dike as 822672/ DSTW 76-226/ and G-17 ( P r i c e / 1 9 7 8 ) . 1Sm wide, N05U. 

WT-1056 U Asotin Anatone 
Same as dike G-10 (Price/1978) . 15m wide/ N i B e . 

WT-1065 U Asotin Saddle Butte 15' 
SU of Anatone Butte/ 6m wide/ N14U/ 4000-4400'. 

UT-1054 0 Uallowa Table Hountain 
Joseph Creek/ 7m wide/ H-S. High ngO/P205. 

UT-1065 0 Wallowa Table Hountain 
Joseph Creek/ 10m wide/ N02U. 

UT-1068 U Asot in Saddle But t e 15' 

Ne/S634 7N 45E GR 

SE/SU2 7N 44E GH 

SE/NU34 4N 45E SM El Mt 

NU/S63 3N 456 GR 

NE/NEI5 6N 44E GH 

KR-14 "LOLO INC" 

RH-14 "LOLO INC" 

RH-14 "LOLO INC" 

HH-14 "6R INC" 

KH-14 LOLO INC 

RH-14 "LOLO INC" 

RH-14 UNC 

HR-14 GH INC 

HH-14 OOOGE 

HK-14 GH INC 

RK-14 UHATILLA 

RH-14 GR INC 

HK-14 GH IMC 

KH-14 "eLePHANT" 

RR-14 GH INC 

KR-14 GH IMC 
Same as dike 6-1 (Price/1978) . Crosses Ouford Creek in section 10 about I84U'/ 9ra wide/ NlOU. 
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Table 2 a . S a m p l e i n f o r m a t i o n for O S T U - d i k e s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

I I 
I I 
I S A H P L e I 
I N U H B E H I S T I 
I l__l. 

L O C A T I O N 

I Q U A D R A N G L e 

S T H A T I G H A P H Y C H E M I S T R Y 

COUNTY I S e C T i O M i T I R I 

. 1 . I I I. .1 
r n l 
- . 1 . 

H E H B 6 H I 

I . 
rLou M E T H O O I C H E M T Y P E I G L A S S 

. I I 

UT-1U69 U Asotin Anatone MU/SUB 6M 46E GH 
Same dike as 76-223. High A1203. Same as dike J-7 (Price,1978). 7m wide/ N04U. 

UT-ll)70 U Asotin Anatone SU/NUB 6N 46E SH? U Rdg? 
Low Si02/high Ti02. Same as dike J-5 (Price/1978) . 12m wide/ M16U. 

RR-14 "GR I N C 

RH-14 "LOLO INC" 

UT-1071 U Asotin Anatone 
Same as dike J-5 ( P r i e e / 1 9 7 8 ) . 7m wide/ M02E, 

NW/MU9 6N 46E GH HH-14 GR INC 

UT-1072 U Asotin Anatone 
Same as dike J-4 ( P r i c e / 1 9 7 8 ) . Bm wide/ N - S . 

NU/NU9 6N 46E GR RH-14 GH INC 

UT-1073 U Asotin Anatone SU/NE35 7N 46E GR 
Same as dike J-1 ( P r i c e , 1 9 7 8 ) . Cottonwood Creek, 15m wide, NU5U/ 950'. 

HK-14 6H IMC 

U T -1 1 3 5 U A s o t i n S a d d l e O u t t e 1 5 * 
G r a n d e R o n d e H i v e r / 11m w i d e / N 1 7 U / 1 5 0 0 ' . 

S E / S t l l 6N 436 6R R R - 1 4 GH INC 

U T - 1 1 3 5 U A s o t i n A n a t o n e S U / S E 2 5 7H 44E UP H o z a 
High S i 0 2 . Same as d i k e G-5 ( P r i c e / 1 9 7 8 ) . R a t t l e s n a k e g r a d e / 2m w i d e / N 1 5 U / 1 9 0 0 * , 

R H - 1 4 " r s INC* 

H T - 1 1 3 6 U U h i t m a n S i l c o t t N E / S 6 1 5 11N 456 GH R H - 1 4 GH INC 
9m w i d e / M 1 2 U . Cuts u p p e r b a s a l t s of L e w i s t o n s t r u c t u r e just N of S n a k e R i v e r . P o s s i b l y s t e e p l y d i p p i n g lava f l o w . 

U T - 1 1 7 5 0 U a l l o w a I m n a h a 
6m w i d e / N l 4 e . Cuts p r e - T e r t i a r y r o c k s . 

U I - 1 1 7 4 0 U a l I owa 
20m w i d e / N05U. 

Howa rd Butte 

NU/SU3 2N 486 GH 

Ne/5619 2N 416 GR 

RR-14 GR IMC 

KR-14 6H INC 

UT-2416 0 Union eagle Cap 15' 
lln wide/ N53U. Cuts Hesozoic granitic rocks, 

UI-2420 0 Union 6agle Cap 15* 
5m wide/ N5U6. Cuts Hesozoic granitic rocks, 

UI-2445 0 Union eagle Cap 15* 
1m wide/ N70U, Cuts Hesozoic granitic rocks, 

UT-2465 0 Uallowa 6agle Cap 15' 

12m wide/ N156, Cuts Hesozoic granitic rocks. 

55 436 6H 

5S 436 6R 

55 446 6R 

45 446 GR 

RH-18 GH IMC 

KK-18 GH INC 

KR-18 GH INC 

HH-18 GR INC 

ur-248B 0 uallowa eagle Cap 15' 
4m wide/ MlOe, Cuts Hesozoic granitic rocks. 

4 5 446 GH? RK-18 GH INC 

UT-2491 0 Uallowa eagle Cap 15* 
Bm wide/ N14H, Cuts Hesozoic granitic rocks. 

45 446 GH KH-18 GR IMC 
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T a b l e 2 a , S a m p l e i n f o r m a t i o n for O S T U - d i k e s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

I I 
I I 
I S A H P L E I 
I N U M B E R I S T I 
I l__l. 

L O C A T I O N 

COUNTY Q U A D H A N G L E I SECTIONI T I H 
.1 I I 

S T H A T I G H A P H Y 

r n l MEHBERI 
. __ l _ _ l . 

ELOU 

t H E M I S T n Y 

H E T H O D T C H E H I Y P E T G L A S S 
. __ _l _l 

UI-2495 0 UaI Iowa 
9m wide/ NOBU, 

UT-2679 0 Ual Iowa 
11m wide/ N55W, 

Eagle Cap 15* 
Cuts Hesozoic granitic rocks. 

Eagle Cap 15* 
Cuts Hesozoic granitic rocks. 

4S 44E UP? Eck Ht? Dodge: 

45 456 GR 

HK-18 OOOGE 

Hh-18 6H IMC 

UT-2584 0 Onion 
15m wide/ N40U, 

China Cap 
Cuts Hesozoic granitic rocks. 

MU/HE26 4S 42E GH KR-18 GH IMC 

Uf-2686 0 Union 
4m wide/ N02E, 

U1-2690 0 Union 
8m wide/ N17U. 

UT-2693 0 UnI on 
9m wide/ N14U, 

China Cap 
Cuts Hesozoic granitic rocks, 

China Cap 
Cuts Hesozoic granitic rocks, 

China Cap 
Cuts Hesozoic granitic rocks. 

S6/NW23 4S 42e 6H 

SE/N615 45 426 GH 

SU/N613 45 426 GR 

RH-18 6H INC 

HH-18 GH INC 

HH-18 GR INC 

UI-2599 0 Hal Iowa 
7m wide, N32U, 

Eagle Cap 15* 4S 436 IH? 

UT-2717 0 Ual Iowa 
14m wide, N17U. 

U T - 2 7 1 9 0 U a l I o w a 
14m wide, M20U. 

Cuts Hesozoic granitic rocks. Possibly fractionated OOOCe chemical type, 

45 446 IM eagle Cap 15* 
Cuts Mesozoic granitic rocks. 

Eagle Cap 15* 
Cuts Mesozoic granitic rocks. 

4S 446 IM 

RR-18 GH INC 

HH-18 GR INC 

RH-18 UNC 

UI-2721 0 Wallowa 
4m wide/ N18U, 

Eagle Cap 15* 
Cuts Mesozoic granitic rocks. 

55 446 GR HH-18 GR INC 

WI - 2 7 2 4 0 U n i o n 
8m w i d e / N 1 5 U . 

E a g l e C a p 1 5 * 
C u t s M e s o z o i c g r a n i t i c r o c k s . 

5S 4 4 E IM? R H - 1 8 U N C 

U T - 2 7 2 5 0 U a l I o w a 
11m w i d e / N 2 8 U . 

U T - 2 7 3 0 0 w a l I o w a 
12m w i d e / N 5 0 W , 

W T - 2 7 5 5 0 U a l I o w a 
9m w i d e / N 2 5 U , 

E a g l e C a p 1 5 * 4 5 4 4 E GR 
C u t s H e s o z o i c g r a n i t i c r o c k s . 

E a g l e C a p 1 5 * 4 S 4 4 E GR 
. C u t s H e s o z o i c g r a n i t i c r o c k s . 

E a g l e C a p 1 5 * 45 4 4 E GR 
C u t s M e s o z o i c g r a n i t i c r o c k s . L o w P 2 0 5 . 

U T - 2 7 4 5 0 U n i o n 
14m w i d e / H 3 U U , 

J i m Whi t e R i d g e 
C u t s M e s o z o i c g r a n i t i c r o c k s . 

; t / S £ 2 1 3S 4 2 e GR 

R R - 1 8 GR INC 

K H - 1 8 GH INC 

H H - 1 8 " G R INC' 

K K - 1 8 6K IMC 

U T - 2 7 7 4 0 U a l l o w a 
12m w i d e / H U 7 U , 

E n t e rpr i se 1 5 ' S W / N W 3 0 2S 4 3 E U P ? Eck M t ? O o d g e ? K H - 1 8 D O D G E 

P a g e 1 7 0 



lable 2d, Sample information for OSIU- dikes collected 1971-1977, 

1 1 
1 1 
ISAHPLEI 
INUHBEHISII 
1 I..I 

C O U N T Y 

L 0 C A I I 0 H 

1 Q U A D R A N G L E 
1 

1 SEC 
._l 

lUNI 
1. 

I 1 H 

S T R A T I G R A P H Y 

fHI M E M B E K I rLOU 
1 . __ _ l _ . 

C H E M i S r K Y 

M E I H O D l C H E M l Y P t l G L A S S 
... I _ _ 1 

UT-2a08 0 walIowa 
11m wide/ N14W, 

W T - 2 3 1 1 0 Wat Iowa 
12m wide, M15U, 

UT-2814 0 Uallowa 
10m wide, NOBU. 

Jim Uhi t e R i dge 

Jim Uh i t e R idge 

rox Po i n t 

Ur-2837 0 Uallowa Jim Uhite Ridge 
9m wide/ M27u. Low CaO/1i02/P205, 

UI-2842 0 Uallowa Jim Uhite Ridge 
8m wide/ N24U, Low C3O/P205 

UT-2851 0 Uallowa Jim Uhite Ridge 
4m wide/ Ml 36. Cuts Hesozoic granitic rocks. 

UT-3025 0 Uallowa Jim Uhite Hidge 
11m wide/ N17U. Cuts Mesozoic granitic rocks. 

SE/NW26 25 42E GH 

SW/NE26 25 42E GR 

SW/NEl 2S 42E WP? Eck Mt? Oodge? 

HK-18 GH IMC 

HH-1U GR INC 

KH-18 OOOGE 

SE/NU27 25 42E UP? Eck Mt? Robinette Hountain? HH-18 "ROBIN" 

SU/NE54 25 4ZE UP? Eck Ht? Robinette Mountain? RH-18 "ROBIN" 

SE/NE9 55 42E IH? 

NE/SE11 55 426 GR 

HH-18 UMC 

RR-18 GH IMC 
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Table 2b- Major oxide analyses of DSTw- dikes collected 1971-1977, 

SAHPLE 
5 102 
AL?05 
F E 2 0 5 
FEO 
MGO 
CAO 
N A 2 0 
K?0 
H?0 
T I O ? 
P205 
MHO 
CO? 
TOIAL 

SAMPLE 
SI02 
A L ? 0 5 
F E ? 0 5 

reo 
MGO 
CAO 
H A ? 0 
K?0 
H20 
T I 0 2 
P?05 
MNO 
CO? 
TOIAL 

SAMPLE 
SI02 
AL?05 
FF205 
fEO 
HGO 
CAO 
NA?0 
K?0 
H?0 
TIO? 
P?05 
MNO 
CO? 
TOTAL 

71-1 
5 5,70 
15,70 
?.00 

10.90 
4.00 
7.40 
2.70 
1.50 
1 . 10 
2.10 
0.4 3 
0.24 
0,00 

99,82 

75-60 
49,20 
1 4 , 50 
2,20 

11 ,40 
5,50 
P,,60 
2.20 
1 .10 
1 ,10 
5,20 
0,87 
0,25 
0,04 

99,94 

75-4 3 
4 7.50 
14.40 
7.20 
7,10 
4 , 90 
9. BO 
2,50 
0,55 
5.50 
5.50 
0,87 
0,23 
0.01 

101,34 

71-12 
54,20 
13,00 
4,20 
9,5 3 
2,90 
5,70 
5.50 
2.00 
0.70 
2.45 
0.33 
0.23 
0.05 

100.41 

75-147 
4 6.50 
15.10 
5.00 
9.70 
5,20 
9,95 
2,00 
0,75 
2.40 
5.60 
0,95 
n,25 
0,05 

9 9.25 

75-103 
5 5.90 
15.90 
2,50 
9,90 
4,20 
3.00 
2.70 
1.40 
1.4 4 
2.50 
0.51 
0.19 
0.05 

100.77 

71-15 
54,50 
15,30 
2,70 

10,23 
5,50 
7.50 
3.40 
1.90 
0.87 
2.21 
0.58 
0.21 
0.09 

100.59 

73-163 
4 6.40 
15.70 
4.30 
R.20 
5.50 
9.50 
2.30 
0.53 
3.60 
3.50 
0.90 
0.25 
0.05 

99.76 

75-115 
54.00 
15.40 
3.50 
5.50 
5.50 
. 9.90 
2.30 
0.71 
1.58 
1.50 
0.24 
0.15 
0.0? 

100.51 

71-86 
4 3.50 
12,70 
5,90 
7,40 
3,10 
9,10 
2,20 
1,10 
5,50 
5.30 
1.80 
0.24 
0.00 

99.14 

75-229 
52,40 
13,30 
3,50 
8,70 
5,40 
8,50 
2,80 
0,3 7 
1,79 
1,50 
n,33 
0, 15 
0,05 

99,69 

75-114 
54,00 
14, 70 
2,4 0 
7,10 
6.20 
9.50 
2.70 
0.33 
1.55 
1.20 
0.23 
0.16 
0.05 

100.55 

71-1 10 
47.20 
15.30 
2.10 

11.57 
5.20 

10.80 
2.5 0 
1.21) 
0.55 
5.28 
0.72 
0.25 
0.16 

99.79 

73-250 
49.70 
16.50 
1.10 
8.40 
7.90 

10.80 
2.40 
n.25 
1.20 
n.9 4 
n.15 
n.15 
0.01 

99.30 

75-115 
51.90 
14.40 
2.20 
9.40 
5.70 
9.30 
2.80 
0.87 
1.2 3 
1.70 
0.30 
0.16 
0.02 
99.98 

71-115 
45.60 
12.00 
5. 50 

13.69 
4.30 
3.80 
2.50 
1.50 
1.75 
5.60 
1.5? 
0.51 
0.27 

100.02 

73-240 
52.50 
15.00 
5.10 
9.40 
4.4 0 
7.60 
2.80 
1.20 
1.60 
2.50 
0.46 
0,15 
0,02 

93.85 

75-152 
54.50 
14.20 
2.20 

10,20 
4,00 
7.10 
3.10 
1.70 
0.74 
2,10 
0,40 
0.16 
0,02 

100,4 2 

71-117 
47,10 
14,R0 
5,50 
P.55 
5.00 

10.10 
2.50 
0.70 
1.23 
3.55 
0.73 
0.21 
0.14 

100.15 

73-241 
52.90 
11.30 
2.40 

12.50 
4.50 
7.50 
2.70 
1.20 
1.95 
3,20 
0,57 
0,1R 
0,05 

101.25 

75-154 
55,50 
14,50 
2,00 
7.60 
5.90 
9.10 
2.30 
1.00 
0.95 
1.50 
0.29 
0.15 
0.04 
9R.91 

72-24A 
51.40 
14.00 
4,50 
6,80 
5,80 
8.50 
2.50 
1.40 
3.20 
3.50 
0.79 
0.20 
0.05 

100.24 

75-584 
51 .50 
12.60 
3,10 
8.80 
4.50 
7.50 
2.60 
1.10 
4.90 
2.00 
0,49 
0,1 5 
0,01 

98,85 

75-157 
53,50 
14,10 
3,50 
9,00 
3,70 
6,70 
3,00 
2,00 
1,08 
2,20 
0,41 
0,16 
0,01 
99,46 

72-A24 
5 1,29 
15,35 
4.29 
6,95 
3,90 

.8,99 
2,49 
1 ,48 
2,35 
3.58 
0.74 
0.20 
0.02 

99.90 

73-387 
53,50 
12,90 
4,10 
9,20 
3.70 
5.70 
3.00 
1.70 
1.73 
2.40 
0.44 
0,16 
0.03 

99.56 

75-158 
54,50 
15,70 
2,60 

10.40 
3.BO 
7.00 
5.20 
1.50 
1.12 
2.20 
0.41 
n.16 
0.02 

100,Rl 

72-24B 
50,40 
15,20 
4,90 
5,50 
5,10 
3,70 
2,50 
1,20 
3,40 
5.00 
0.68 
0.20 
0,05 

99.93 

74-4 
51.80 
14.10 
2.30 
9.70 
4.90 
3.50 
2.R0 
1.00 
1.53 
1.90 
0.34 
0.16 
0.01 

99.14 

75-204 
55.86 
15.66 
15.99 
0.00 
5,95 
7,00 

20,26 
1,64 
0,00 
2,18 
0.41 
0.20 
0.00 

117.13 

72-U24 
49,58 
14,51 
6,41 
5.57 
5,22 
3,35 
2.49 
1,09 
5,49 
5,01 
0.66 
0.18 
0.02 

99,89 

74-307 
49,31 
14,09 
13,61 
0,00 
4,22 
9,44 
2,65 
1,09 
1,36 
2,51 
0,50 
0,17 
0,00 

99,16 

75-205 
52,17 
14.17 
12.62 
0.00 
5.70 
9.65 
3.01 
1.11 
O.no 
1.64 
0.26 
0.20 
O.no 

100.53 

72-219 
4 9.80 
13,90 
2.20 

11.00 
5.30 
9,50 
2,50 
0,90 
1,00 
3,00 
0,70 
0,24 
0,01 

100,55 

74-315 
49,08 
14. 15 
13,59 
0,00 
5,90 
9.36 
2.55 
0.79 
4.22 
2.55 
0.58 
0, 19 
0.00 

101.52 

75-225 
51.60 
14,10 
12,30 
0,00 
5,66 
9,14 
5,16 
0,88 
0,00 
1,58 
0.23 
0.19 
0.00 

99.49 

73-29 
50.70 
13.70 
1.90 

12.40 
4.40 
.7,40 
2.60 
1,40 
1,5R 
5.00 
0.70 
0,2 5 
0,02 

99,85 

75-42 
46,00 
14.60 
7.50 
7.90 
5.50 
9.60 
1.20 
0.55 
5.00 
5.50 
0.75 
0.26 
0,05 

100.01 

75-228 
51.46 
15.91 
12,94 
0,00 
5,91 
9.93 
3.30 
0.68 
0,00 
1,53 
0,33 
0,21 
0,00 

100,20 

(Z2. 



T a b l e 7 b , H a j o r o x i d e a n , - i l y s e s o f OSIW- d i k e s c o l l e c t e d 1 9 7 1 - 1 9 7 7 , 

SAMPLE 
5 1 0 2 

AL205 
Fr;?0 5 
F E O 

HGO 
CAO 
NA20 
K?0 
H?0 
1102 
P205 
MMO 
CO? 
TOTAL 

7 6 - 2 4 
5 1 , 
1 4 , 

5 , 
7 , 
5 , 

1 0 , 
5 , 
0 , 
1 , 
1 , 
n, 
0 . 
0 , 

9 9 , 

00 
50 
90 
00 
50 
00 
10 
60 
5n 
50 
5 5 
15 
02 
5 5 

7 6 - 2 4 3 
5 4 . 2 0 
1 4 . 4 0 

2 . 7 0 
5 . 3 0 

50 
50 

5 . 0 0 
0 , 9 1 
1 , ? 0 
2 , 5 0 
0 , 5 7 
0 . 1 5 
0 . 0 1 

9 9 . 1 2 

7 5 - 2 4 9 
5 1 . 3 0 
1 4 . 2 0 

50 
6 0 
70 

9 . 1 0 
2 . 8 0 
0 . 9 6 
0 . 5 9 
1 .BO 
0 . 3 6 
0 . 1 5 
0 . 0 1 

9 3 , 5 7 

7 5 - 2 5 1 
5 2 , 1 0 
1 4 , 2 0 

1 , 5 0 
9 , 6 0 
5 . 9 0 
9 . 2 0 
2 , 9 0 
0 , 5 4 
1 , 0 5 
1 , 8 0 
0 , 5 5 
0 . 1 5 
0 . 0 2 

9 9 . 5 0 

7 6 - 2 5 2 
4 9 . 4 0 
1 5 . 7 n 

2 , 1 0 
9 , 0 0 
3 , 0 0 

1 1 . 1 0 
2 , 2 0 
0 , 4 0 
0 , 8 7 
1 , 9 0 
0 , 4 7 
0 , 1 5 
0 , 0 4 

1 0 1 , 5 5 

7 5 - 2 5 5 
4 R , 4 0 
1 6 , 6 0 

5 , 1 0 
5 , 2 0 
3 , 5 0 

1 1 , 1 0 
2 , 1 0 
0 , 5 2 
1 . 
1 , 
0 . 
0 , 
0 . 

inn. 

60 
60 
53 
15 
02 
05 

7 5 - 2 
55 
14 

1 
9 
3 
7 
5 
1 
1 
2 
0 
0 
0 

1 0 0 

59 76 
, 5 0 
, 0 0 
, 7 0 
, 3 0 
. 9 0 
. 4 0 
. 3 0 
. 4 0 
. 2 0 
. 1 0 
. 3 4 
, 1 6 
, 0 4 
, 8 4 1 

- 2 60 
5 5 , 1 0 
1 4 . 4 0 

50 
8 0 
4 0 
9 0 
RO 
2 0 

1 . 4 0 
1 . 7 0 
0 . 3 1 
0 . 1 5 
0 , 0 2 

0 0 , 4 8 

7 6 - 2 7 8 
5 4 , 1 0 
1 5 , 5 0 

? , 5 0 
1 0 , 2 0 

3 , 3 0 
7 . 4 0 
3 . 10 
1 , 6 0 
1 , 3 0 
2 , 6 0 
0 . 4 2 
0 . 1 6 
0 . 0 2 

1 0 0 . 6 0 

7 7 - 2 2 5 
5 0 . 1 0 
1 2 . 9 0 

8 . 2 0 
6 , 9 0 
4 . 2 0 
8 . 3 0 

60 
40 

1 . 1 1 
5 , 0 0 
0 , 6 5 
0 , 2 6 
0 . 0 8 

9 9 . 7 0 

7 7 - 2 5 0 
4 9 . 8 0 
1 5 , 10 

5 
11 

4 

a 
2 

50 
40 
50 
20 
50 

1 , 5 0 
1 , 0 0 
5 , 1 0 
0 , 6 6 
0 , 2 8 
0 , 0 2 

9 9 . 1 6 

7 7 - 2 5 1 
5 0 , 5 0 
1 5 , 0 0 

5 , 2 0 
11 . 2 0 

5 . 5 0 
8 , 0 0 

50 
60 
45 
90 
75 

0 . 2 9 
0 , 0 8 

9 9 , 0 6 

7 7 - 2 5 2 
51 , 0 0 
1 5 , 0 0 

2 . 5 0 
1 2 . 1 0 

5 
R 
? 
1 
1 

90 
20 
40 
70 
12 

2 . 9 0 
0 . 7 6 
0 . 2 5 
0 . 0 4 

9 9 . 6 8 

SAMPLE 
S I O ? 

AL205 
FF?05 
FEO 
MGO 
CAO 
HA?0 
K?0 
H?0 
TI 0? 
P?05 
MHO 
CO? 
TOTAL 

7 7 - 2 5 5 
5 1 , 0 0 
1 5 , 5 0 

2 , 5 0 
1 2 . 1 0 

4 . 2 0 
8 . 5 0 
2 , 4 0 
1 , 5 0 
1 . 0 5 
5 . 1 0 
0 . 5 7 
0 . 2 5 
0 . 0 4 

1 0 0 . 4 0 

7 7 - 2 3 4 
5 0 . 2 0 
1 3 . 1 0 
2.60 

1 1 .60 
4.20 
8 
2 
1 

60 
40 
40 

1.34 
2.90 
0.55 
0,27 
0,04 

99,20 

77-235 
50,40 
15,00 
5,60 

10.an 
4.20 
8.20 

50 
30 
00 
00 

0.65 

0.24 
0.02 

99.02 

77-257 
50.00 
12.30 
3-40 

11.20 
3.90 
8.50 

50 
,30 
72 
,90 

0.75 
0.25 
0,02 

99.56 

77-253 
50.20 
12.90 
5.60 

11.10 
10 
50 
80 
50 
04 
00 
67 
26 

0.04 

99.31 

77-242 
49.90 
15.10 

3 , 
1 1 , 

4 . 

, 0 0 
, 3 0 
, 5 0 

8 . 5 0 
, 8 0 
, 3 0 
. 3 1 

2 . 9 0 
0 . 6 3 
0 . 2 7 
0 . 0 ? 

9 9 . 6 3 

7 7 - 2 4 5 
5 0 . 5 0 
1 3 . 1 0 
2.50 

12.00 
4 
8 
2 
1 
1 
3 

00 
10 
70 
50 
01 
10 

0.57 
0.24 
0.06 

99.48 

77-247 
52.10 
14.10 

2 . 1 0 
9 . 5 0 
4 , 
8 . 
3 . 
1 . 

8 0 
70 
10 
30 

0 . 8 1 
1 . 8 0 
0 . 5 4 
0 . 2 1 
0 . 0 2 

9 8 . 8 8 

7 7 - 2 4 9 
4 9 . 9 0 
1 2 . 8 0 

2 . 9 0 
1 2 . 0 0 

4 
8 
2 
1 

20 
50 
90 
30 

1 . 5 9 
5 . 0 0 
0 . 6 5 
0 . 2 5 
0 . 0 2 

9 9 . B l 

7 7 - 2 5 0 
5 0 . 8 0 
1 5 . 0 0 

2 . 5 0 
1 2 . 0 0 

90 
00 
0 0 
40 
71 
90 

0 . 7 7 
0 . 2 4 
0 . 0 2 

1 0 0 . 2 4 

7 7 - 2 5 1 
5 0 . 9 0 
1 3 . 0 0 

2 . 4 0 
1 2 . 1 0 

5 . 9 0 
8 . 0 0 
2 . 9 0 
1 . 5 0 

29 
90 

0 . 7 9 
0 . 2 5 
0 . 0 2 

9 9 . 9 5 

7 7 - 2 5 8 
5 0 . 3 0 
1 3 . 0 0 

5 . 0 0 
1 2 . 0 0 

4 , 
8 . 
2 . 
1 . 
0 . 8 2 
5 . 0 0 
0 . 5 7 
0 . 2 7 
0 . 0 2 

1 0 0 . 5 8 

, 20 
50 

, 9 0 
, 6 0 

7 7 - 2 5 9 
4 9 . 8 0 
1 2 . 9 0 

6 . 4 0 
8 . 0 0 
4 . 1 0 
8 . 4 0 
4 . 2 0 
1 . 3 0 
1 . 6 3 
3 . 0 0 
0 . 6 4 
0 . 2 4 
0 . 0 4 

1 0 0 . 6 5 

SAMPLE 
SIO? 
AL?05 
FE?05 
FEO 
MGO 

CAO 
NA?0 
K?0 
H?0 
T I O ? 

P?05 
MMO 
CO? 
TOTAL 

77-260 
51.10 
15.00 
5. 

11, 
4, 
3. 
5, 
1, 

77 -261 
50.40 

,40 
.00 
,00 
,20 
,00 
70 

0.99 
5.00 
0.75 
n.25 
n.n2 

inn.42 

sn 

80 
RO 
40 
70 

15 
5 

10 
4 

8 

2.90 
1.50 
0.85 
5.00 
0.65 
0.27 
0.08 

100.4 5 

77-265 
50.20 
13.00 
3, 

11, 
4. 

a. 
2. 
1. 

,50 
.50 
.20 
,00 
.80 
,50 

0.86 
10 
67 

0.25 
0.08 

99.67 

77-267 
52.20 
14.50 
2.50 
9.50 
5.20 
9.30 
2.90 
1.?0 
0.82 
1.80 
0.35 
0.24 
0.04 

100.35 

77-268 
55.60 
15.50 
2.50 

11.50 

40 
60 
20 
70 
57 
50 
57 
25 

77-269 
50. 10 
15.50 
5. 

11. 
4. 

,20 
,50 
,40 

a. 70 
,90 
,20 

0.02 
100.51 

0.98 
5.10 
0.61 
0.25 
0.04 

100.59 

77-290 
53.20 
14.20 
1.80 
9. 
4, 

, 6 0 
, 70 

8 . 7 0 
80 
50 

O . B l 
1 . 8 0 
0 . 4 0 
0 . 2 0 
0 . 0 2 

9 9 . 3 3 

7 7 - 2 9 1 
5 3 . 5 0 
1 4 . 2 0 

2 . 
9 . 
4 , 
7 , 
2 , 
1 , 

, 1 0 
. 4 0 
. 9 0 
. 6 0 
. 8 0 
, 5 0 

0 . 9 8 
1 . 8 0 
0 . 4 1 
0 . 0 7 
0 . 0 2 

9 9 . 2 8 

7 7 - 2 9 2 
5 5 . 7 0 
1 4 . 2 0 

2 . 7 0 
3 . 8 0 
4 . 6 0 
8 . 6 0 
2 . 9 0 
1 . 5 0 
0 . 5 7 
1 . 8 0 
0 . 4 0 
0 . 19 
0 . 0 2 

1 0 0 . 0 8 

7 7 - 5 1 1 
5 1 . 2 0 
1 3 . 4 0 

3 . 2 0 
1 1 . 8 0 

5 . 9 0 
a. 
2 . 
1 . 
1 , 
5 . 
0 . 5 5 
0 . 2 2 
0 . 0 2 

1 0 1 . 0 5 

, 2 0 
. 8 0 
, 5 0 
. 1 6 
, 0 0 

7 7 - 5 1 2 
5 0 . 2 0 
1 3 . 4 0 

3 . 7 0 
1 1 . 0 0 

4 . 2 0 
8 . 2 0 
2 . 8 0 
1 . 4 0 
0 . 9 1 
3 . 0 0 
0 . 6 5 
0 . 2 1 
0 . 0 2 

9 9 . 5 9 

7 7 - 3 1 5 
5 0 . 6 0 
1 3 . 5 0 

3 . 0 0 
1 1 . 5 0 

4 , 
R, 
2 . 
1 , 
1 , 
3 . 
0 . 6 7 
0 . 2 0 
O.Ofl 

1 0 0 . 8 5 

, 10 
, 4 0 
, 8 0 
, 6 0 
• 30 

10 

7 7 - 5 5 8 
5 0 . 4 0 
1 5 . 4 0 

3 . 3 0 
1 0 . 7 0 

4 . 2 0 
8 . 5 0 
2 . 7 0 
1 . 6 0 
1 . 1 3 
3 . 1 0 
0 . 6 6 
0 . 2 3 
0 . 0 4 

9 9 . 9 6 

1x3 



Table 2b. Hajor oxide a n a l y s e s of DSTU- dikes collected 1 9 7 1 - 1 9 7 7 . 

SAMPLE 
SIO? 
AL?0 5 
FF?05 
FFO 
HGO 
CAO 
NA?0 
K?0 
H?0 
T IO? 
P?05 
MHO 
CO? 
TOTAL 

SAMPLE 
S I 02 
AL205 
r E ? 0 5 
FEO 
HGO 
CAO 
HA?0 
K20 
H?0 
T I 0 2 
P205 
HNO 
CO? 
TOTAL 

SAMPLE 
S I O ? 
A l .?05 
FE?05 
FEO 
HGO 
CAO 
MA?0 
K?0 
l l ?0 
T IO? 
P2 05 
MHO 
CO? 
TOTAL 

7 7 - 5 5 9 
5 0 . 5 0 
1 5 . 5 0 
1 4 . 50 

1 . 4 0 
5 . 9 0 
7 . 7 0 
2 . 9 0 
1 . 4 0 
0 , 2 3 
5 , 1 0 
0 . 5 5 
0 , 1 8 
0 . 0 2 

9 0 . 9 5 

W T - H l 4 
5 0 , 1 0 
1 5 , 20 

? , 2 0 
1 1 , 30 

4 , 50 
8 , 2 0 
7 , 70 
1 . 4 0 
1 . 2 9 
5 . 2 0 
0 . 5 9 
0 . 2 5 
0 . 0 2 

9 9 . 4 5 

U T - 5 1 
5 2 . 20 
1 4 . 50 

1 . 8 0 
9 , 5 0 
5 , 5 0 
3 , 6 0 
2 , 3 0 
1 , 0 0 
1 , 5 0 
1 , 7 0 
0 . 5 7 
0 . 1 8 

. 0 . 0 2 
9 9 . 5 7 

7 7 - 5 4 0 
5 0 . 3 0 
1 5 , 5 n 

5 , 8 0 
1 0 , 7 0 

4 , 1 0 
3 . 5 0 
2 . 7 0 
1 . 5 0 
1 . 2 8 
3 . 1 0 
0 . 7 0 
0 . 1 6 
0 . 0 3 

1 0 0 , 7 2 

WT-5 
4 9 , 4 0 
1 5 . 7 0 

5 . 5 0 
8 . 4 0 
4 . 6 0 
R . 5 n 
2 . 8 0 
0 . 3 2 
2 . 4 0 
2 . 5 0 
0 . 5 4 
0 . 1 5 
0 . 0 8 

9 9 . 0 0 

W T - 5 2 
5 0 , 2 0 
1 5 , 5 0 

1 . 9 0 
1 2 . 2 0 

4 . 7 0 
8 , 5 0 
2 , 7 0 
1 , 4 0 
1 , 5 6 
3 , 2 0 
0 , 6 R 
n , 2 0 
0 , 0 2 

1 0 0 . 4 6 

7 7 - 5 4 1 
4 9 . 3 0 
1 5 . 2 0 

4 . 5 0 
1 0 . 0 0 

4 . ? 0 
3 . 2 0 
2 . 7 0 
1 . 5 0 
1 . 1 3 
5 . 0 0 
0 . 6 5 
0 . 1 8 
0 . 0 2 

9 3 . 9 8 

U T - 4 
5 0 . 9 0 
1 5 . 80 

4 . 0 0 
6 . 5 0 
5 . 5 0 

1 0 . 5 0 
2 . 70 
0 . 5 5 
2 . 0 9 
1 . 5 0 
0 . 2 5 
0 . 15 
0 , 0 1 

1 0 0 . 5 4 

U T - 3 5 
4 9 , 3 0 
1 5 . 4 0 

1 . 9 0 
1 2 . 2 0 

4 . 5 0 
8 . 5 0 
2 . 6 0 
1 . 5 0 
1 . 1 B 
5 . 1 0 
0 . 7 3 
0 . 2 1 
0 . 0 2 

9 9 . 4 9 

7 7 - 5 4 5 
5 0 , 7 0 
1 5 . 4 0 

5 . 9 0 
1 1 . 2 0 

4 . 0 0 
8 . 7 0 
2 . 3 0 
1 . 5 0 
0 , 9 7 
5 , 1 0 
0 , 5 9 
0 , 2 1 
0 , 0 4 

1 0 1 , 2 1 

U T - 5 
5 5 , 0 0 
1 5 , 5 0 

6 , 6 0 
5 , 8 0 
3 , 2 0 
6 , 4 5 
3 , 0 0 
1 , 7 0 
3 , 0 0 
2 , 5 0 
0 , 5 0 
0 , 1 5 
0 , 0 4 

9 9 , 4 4 

WT-37 
5 1 , 5 0 
1 3 , 8 0 

2 . 6 0 
9 . 1 0 
5 . 5 0 
a . SO 
2 , 3 0 
0 , 7 4 
2 , 5 0 
2 , 5 0 
0 , 4 2 
0 , 1 7 
0 , 0 2 

9 9 , 9 5 

C - 1 5 9 
5 2 , 6 5 
1 4 . 1 0 

1 , 9 9 
9 , 4 1 
5 , 5 1 
3 , 3 2 
2 , 8 5 
1 , 1 5 
0 , 7 3 
1 , 7 1 
0 , 2 7 
0 , 1 9 
0 , 0 0 

9 9 , 1 5 

U T - 6 
5 0 , 1 0 
1 5 . 1 0 

4 . 4 0 
6 . 6 0 
4 . 5 0 
7 . 2 7 
2 . 8 0 
0 . 8 3 
2 . 5 0 
2 . 0 0 
0 . 5 4 
0 . 1 5 
0 . 0 4 

9 6 . 6 5 

U T - 5 9 
5 2 . 6 0 
1 4 . 0 0 

5 . 4 0 
8 . 0 0 
5 . 1 0 
9 . 1 0 
2 . 7 0 
1 . 2 0 
2 . 0 8 
1 . 7 0 
0 . 5 6 
(1 .17 
0 . 0 1 

1 0 0 . 4 ? 

C - 1 7 0 
5 5 . 0 5 
1 4 . 5 5 

1 , 5 5 
3 , 0 1 
5 , 1 8 
9 , 7 0 
? . 7 ? 
0 , 9 1 
1 , 0 7 
1 , 1 6 
0 , 2 9 
0 , 1 3 
0 , 0 0 

9 9 , 4 5 

U T - 1 0 
5 1 , 5 0 
1 4 , 7 0 

5 , 3 0 
8 , 1 0 
4 , 6 0 
8 , 8 0 
5 , 0 0 
1 . 0 0 
1 . 8 1 
2 . 0 0 
0 . 5 5 
0 . 1 8 
0 . 0 5 

9 9 . 1 9 

U T - 4 0 
5 2 , 8 0 
1 5 , 4 0 

2 , 4 0 
9 . 9 0 
4 . 4 0 
7 . 3 0 
2 . 7 0 
1 . 4 0 
2 . 4 1 
2 . 1 0 
0 . 5 0 
0 . 1 9 
0 . 0 5 

1 0 0 . 0 5 

C - 1 7 2 
5 0 . 5 4 
1 5 . 0 9 

1 . 9 4 
1 2 . 0 4 

4 . 5 6 
8 . 5 5 
2 . 5 9 
1 , 4 2 
1 , 0 4 
5 , 0 9 
0 . 6 9 
0 . 2 2 
0 . 0 0 

9 9 . 4 7 

WT-12 
5 0 , 2 0 
1 6 , 4 0 

1 , 8 0 
9 , 5 0 
5 , 0 0 
9 , 5 0 
3 , 0 0 
0 . 7 5 
1 . 1 0 
2 . 0 0 
0 . 2 7 
0 , 1 5 
0 . 0 7 

1 0 0 . 4 4 

U T - 4 1 
5 3 . 2 0 
1 4 . 2 0 

2 . 7 0 
8 . 5 0 
4 . 8 0 
3 . 4 0 
2 . P 0 
1 . 2 0 
1 . 5 8 
1 , 7 0 
0 . 5 4 
0 . 1 9 
0 . 0 5 

9 9 . 4 4 

3 1 9 6 7 1 
5 0 . 2 0 
1 5 . 5 0 

1 . 5 0 
1 2 . 5 0 

4 . 4 0 
8 . 1 0 
2 . 5 0 
1 . 4 0 
1 . 1 0 
3 . 1 0 
0 . 7 2 
0 . 2 7 
0 . 0 0 

9 9 , 0 9 

W T - 1 7 
5 3 , 3 0 
1 3 , 4 0 

3 , 7 0 
8 . 6 0 
3 . 9 0 
6 . 9 0 
3 , 2 0 
1 . 5 0 
1 . 7 0 
2 , 3 0 
0 , 5 1 
0 . 1 7 
0 , 0 5 

9 9 , 7 3 

U T - 4 2 
5 3 . 2 0 
1 4 , 4 0 

3 , 2 0 
7 . 5 0 
4 . 5 0 
8 . 9 0 
2 . 9 0 
1 . 3 0 
1 . 5 0 
1 , 8 0 
0 , 3 9 
0 , 1 7 
0 , 0 6 

9 9 , 7 2 

8 2 2 5 7 2 
5 2 , 6 0 
1 5 , 4 0 

5 , 2 0 
7 , 7 0 
2 , 7 0 
5 , 8 0 
5 , 1 0 
2 , 5 0 
2 . 5 0 
2 . 7 0 
0 . 8 9 
0 , 2 5 
0 . 0 0 

9 9 . 1 2 

U T - 1 8 
5 5 , 8 0 
1 4 , 0 0 

1 , 9 0 
1 0 , 1 0 

3 . 3 0 
7 . 2 0 
5 . 5 0 
1 . 6 0 
1 . 5 9 
2 . 5 0 
0 . 5 9 
0 . 1 7 
0 . 0 5 

9 9 . 6 8 

U T - 4 5 
5 5 . 8 0 
1 4 . 2 0 

2 . 0 0 
9 . 4 0 
4 . 8 0 
3 . 2 0 
2 . 8 0 
1 . 4 0 
1 . 5 5 
1 . 8 0 
0 . 5 3 
0 . 1 9 
0 . 0 2 

1 0 0 . 2 7 

3 2 1 5 7 4 
5 0 . 2 0 
1 4 . 5 0 

5 . 1 0 
8 . 8 0 
5 . 9 0 
9 . 3 0 
2 . 5 0 
0 . 4 8 
1 . 9 8 
1 . 4 0 
0 . 3 5 
0 . 2 4 
0 . 0 0 

9 9 . 1 5 

WT-19 
4 9 . 4 0 
1 6 . 3 0 

2 . 1 0 
9 . 0 0 
6 . 5 0 
9 . 4 0 
2 . 7 0 
0 . 4 9 
1 . 6 6 
2 - 0 0 
0 - 2 5 
0 . 1 6 
0 - 0 4 

1 0 0 . 0 1 

H T - 4 5 
5 0 . 4 0 
1 3 . 1 0 

4 . 0 0 
9 . 7 0 
4 , 3 0 
8 , 1 0 
2 . 5 0 
1 , 3 0 
1 . 9 7 
3 . 1 0 
0 , 6 6 
0 , 1 9 
n , 0 2 

9 9 , 5 4 

8 2 2 6 7 5 
5 4 , 5 0 
1 3 . 5 0 

1 . 7 0 
1 0 . 9 0 

3 . 7 0 
7 , 10 
2 , 9 0 
1 , 4 0 
1 , 5 6 
2 , 0 0 
0 , 3 9 
0 , 2 3 
0 , 0 0 

9 9 . 6 8 

U T - 2 0 
5 2 . 9 0 
1 3 . 5 0 

3 . 7 0 
9 . 1 0 
3 . 9 0 
7 , 1 0 
3 , 1 0 
1 . 4 0 
2 . 2 6 
2 . 2 0 
0 . 5 1 
0 . 1 7 
0 . 0 4 

9 9 . 6 8 

U T - 4 7 
5 1 . 7 0 
1 4 . 2 0 

2 . 8 0 
8 .BO 
5 . 7 0 
9 . 3 0 
2 . 6 0 
1 . 0 0 
1 . 7 5 
1 , 7 0 
0 , 5 5 
0 , 1 8 
0 , 0 2 

1 0 0 , 1 0 

U T - R 1 2 
5 1 , 9 0 
1 5 . 9 0 

5.nn 
7 , 2 n 
5, an 
9, no 
2 , 6 0 
1 , 5 0 
2 . 1 6 
3 . 4 0 
0 . 7 3 
0 . 2 0 
0 . 0 3 

9 9 . 4 2 

U T - 2 5 
5 0 , 1 0 
1 6 , 6 0 

1 , 8 0 
8 , 4 0 
5 , 4 0 
9 . 2 0 
2 . 7 0 
1 . 0 0 
0 . 9 4 
2 . 2 0 
0 , 5 0 
0 , 1 5 
0 , 0 4 

9 8 , 8 1 

U T - 4 8 
5 5 , 8 0 
1 4 , 8 0 

1 , 9 0 
7 , 4 0 
6 , 1 0 
9 , 6 0 
2 , 6 0 
1 , 1 0 
1 , 1 5 
1 , 2 0 
0 , 5 5 
0 , 1 7 
0 , 0 1 

1 0 0 , 1 6 

U I - R l 3 
5 0 , 4 0 
1 5 . 5 0 

2 . 4 0 
1 1 . 5 0 

4 . 4 0 
8 . 5 0 
2 , 6 0 
1 . 4 0 
1 . 4 5 
5 , 1 0 
0 . 8 6 
0 , 2 0 
0 , 0 2 

9 9 , 9 3 

U T - 2 9 
5 0 , 4 ( 1 
1 4 , 90 

2 , 4 0 
9 . 8 0 
4 , 8 0 
a , 2 0 
3 . 0 0 
1 . 0 0 
1 . 7 9 
2 . 7 0 
0 . 4 5 
0 . 1 8 
0 . 0 4 

9 9 . 5 4 

U T - 4 9 
5 0 . 6 0 
1 4 . 7 0 

2 . 0 0 
9 . 0 0 
6 , 4 0 
9 , 8 0 
2 , 8 0 
0 , 7 5 
1 , 5 1 
1 , 4 0 
0 , 3 9 
0 , 1 8 
0 . 0 2 

9 9 . 5 5 

\v\ 



SAMPLE 
SIO,? 
AL20 5 
FE205 
FFO 
MGO 
CAO 
NA20 
K?0 
H2 0 
T I 0 2 
P205 
MNO 
C02 
TOTAL 

SAHPLE 
SI 02 
A L 2 0 5 
r E 2 0 5 
r e o 
MGO 
CAO 
NA20 
K?0 
H2 0 
n o ? 
P?05 
MMO 
CO? 
TOTAL 

SAMPLE 
5 1 0 2 
A L 2 0 5 
F 6 ? 0 3 
FEO 
HGO 
CAO 
NA?0 
K ? 0 
H?0 
T IO? 
P?05 
HNO 
CO? 
TOTAL 

T a b l e 2b 

U T - 5 n 
5 3 . 5 n 
1 3 . on 

2 . 3 0 
i n , a n 

4 , n n 
7 , n n 
3 , 1 0 
1 , 6 0 
1 , 5 5 
2 , 1 0 
n , 57 
n , i 5 
n , n 7 

9 9 , 5 ? 

U T - 5 7 
5 1 , s n 
1 5 , 30 

5 , 4 0 
9 , 1 0 
4 , 9 0 
3 , 4 0 
2 , 9 0 
1 , 10 
2 , 1 1 
2 , 4 0 
0 , 5 9 
0 , 1 8 
0 , 0 4 

1 0 0 , 2 2 

u r - 1 1 2 
5 5 , 2 0 
1 5 , 5 0 

5 , 0 0 
7 , 10 
4 , 50 
7 , 5 0 
2 . 70 
1 , 4 0 
2 , 1 2 
1 , 9 0 
0 , 4 5 
0 , 1 9 
0 , 0 2 

9 9 , 4 6 

, H a j o r o x i d e a n a l 

u r - 5 1 
5 4 , 2 0 
1 5 , 0 0 

2 . 7 0 
1 0 . 5 0 

5 . 7 0 
7 . 1 0 
5 . 1 0 
1 , 8 0 
1 , 0 0 
2 , 2 0 
0 . 4 0 
0 . 1 5 
0 . 0 5 • 

9 9 , 6 8 

U T - 7 1 
5 0 , 1 0 
1 7 , 9 0 

4 , 5 0 
5 , 8 0 
4 . 5 0 
9 . 0 0 
2 . 9 0 
0 . 7 0 
2 . 5 0 
2 . 0 0 
0 . 5 1 
0 . 1 2 
0 . 0 4 

1 0 0 . 1 7 

U f - 1 19 
5 5 . 0 0 
1 4 . 4 0 

5 . 8 0 
5 . 7 0 
4 . 5 0 
8 . 1 0 
5 . 5 0 
1 . 2 0 
2 . 4 0 
I . B O 
0 . 5 2 
0 . 1 6 
0 . 0 3 

1 0 0 . 9 5 

U T - 5 2 
5 5 . 8 0 
1 2 . 5 0 

5 . 8 0 
9 . 3 0 
5 . 0 0 
6 . 5 0 
5 . 4 0 
1 . 7 0 
1 , 2 0 
2 , 4 0 
0 , 9 7 
0 , 1 9 
0 , 0 5 

9 9 , 1 1 

U T - 7 3 
5 0 . 7 0 
1 5 . 8 0 

5 . 9 0 
6 . 7 0 
5 . 5 0 

1 0 . 1 0 
2 . 3 0 
0 . 4 9 
2 . 3 0 
1 . 4 0 
0 . 5 5 
0 . 1 6 
0 . 0 4 

1 0 0 . 2 4 

U T - 1 2 0 
5 5 . 5 0 
1 5 . 5 0 

5 . 5 0 
9 . 0 0 
5 . 2 0 
4 . 6 7 
3 . 5 0 
1 . 5 0 
1 . 4 3 
2 . 5 0 
0 . 56 
0 . 1 6 
0 . 0 4 

9 6 . 6 6 

y s e s o l O S I U - d i k e s c o l l e c t 

U T - 5 4 
. 4 9 . 3 0 

1 5 . 1 0 
2 . 9 0 
7 . 8 0 
6 . 8 0 

1 0 . 7 0 
2 . 8 0 
0 , 4 8 
1 , 6 0 
1 , 2 0 
0 , 5 2 
0 , 1 7 
0 , 0 2 

9 9 , 6 9 

U T - 7 6 
5 2 , 4 0 
1 5 , 6 0 

5 , 4 0 
7 . 4 0 
3 , 3 0 
7 , 2 0 
3 , 2 0 
1 , 2 0 
1 , 9 0 
2 , 5 0 
0 , 4 2 
0 , 18 
0 . 0 4 

9 9 . 2 4 

U T - 1 2 1 
5 5 . 2 0 
1 3 . 6 0 

5 . 0 0 
7 . 9 0 
5 . 4 0 
5 . 8 0 
5 . 2 0 
1 , 4 0 
1 , 7 0 
2 , 5 0 
0 , 5 9 
0 , 1 8 
0 , 0 8 

9 9 , 5 5 

u r - 5 5 
5 4 . 6 0 
1 5 . 4 0 

2 , 2 0 
1 0 , 2 0 

5 , 4 0 
7 , 1 0 
5 , 5 0 
1 . 9 0 
1 . 1 6 
2 . 5 0 
0 . 5 5 
0 . 1 9 
0 . 0 2 

1 0 0 , 3 2 

WT-77 
5 3 , 0 0 
1 5 , 1 0 

4 . 4 0 
9 , 1 0 
4 , 1 0 
7 , 5 0 
5 , 1 0 
1 , 4 0 
1 . 4 5 
2 . 2 0 
0 . 4 7 
0 . 1 9 
0 . 0 2 

9 9 . 8 5 

u r - 1 2 3 
5 4 . 0 0 
1 4 . 5 0 

1 . 8 0 
9 . 9 0 
5 . 20 
7 . 5 0 
5 . 1 0 
1 . 7 0 
1 . 2 6 
2 . 2 0 
0 . 3 8 
0 . 1 6 
0 . 0 4 

9 9 . 7 4 

U T - 5 6 
5 4 . 5 0 
1 5 . 5 0 

1 , 9 0 
1 0 , 4 0 

5 . 7 0 
7 , 2 0 
5 . 1 0 
1 . 5 0 
1 , 1 0 
2 , 0 0 
0 , 4 5 
0 , 19 
0 , 0 2 

9 9 , 5 4 

U T - 7 8 
5 0 , 1 0 
1 5 , 4 0 

5 , 0 0 
6 . 8 0 
5 . 9 0 
9 . 6 0 
2 . 9 0 
0 . 6 1 
2 . 7 0 
1 . 5 0 
0 . 3 5 
0 , 16 
0 , 0 8 

1 0 0 . 9 0 

U T - 1 2 4 
5 4 , 3 0 
1 4 . 3 0 

1 . 4 0 
9 . 7 0 
4 . 10 
7 . 5 0 
5 . 0 0 
1 . 7 0 
1 . 5 5 
2 . 0 0 
0 . 2 8 
0 . 1 5 
0 . 0 2 

9 9 . 6 1 

ed 1 9 7 1 - 1 9 7 7 , 

U T - 5 7 
5 0 , 4 0 
1 5 , 0 0 

2 . 9 0 
1 1 , 9 0 

4 , o n 
8 , o n 
2 , 6 0 
1 , 2 0 
i , i n 
3 , 7 0 
0 , 4 8 
n , ? o 
0 , 0 5 

9 9 . 5 1 

U T - 8 2 
5 0 . 7 0 
1 5 . 5 0 

8 . 5 0 
5 . 4 0 
4 . 8 0 
8 . 2 0 
2 . 7 0 
1 . 1 0 
2 . 8 0 
2 . 4 0 
0 . 4 0 
0 . 1 8 
0 . 0 2 

1 0 0 . 5 0 

U T - 1 2 5 
5 2 . 5 0 
1 4 . 5 0 

1 . 4 0 
9 . 4 0 
5 . 5 0 
3 . 6 0 
2 . 7 0 
1 . 2 0 
1 . 2 9 
2 . 0 0 
0 . 5 5 
0 . 1 5 
0 . 0 3 

9 9 . 4 5 

u T - s a 
5 0 . 1 0 
1 2 . 7 0 

1 . 9 0 
1 2 . 9 0 

4 . 1 0 
8 . 1 0 
2 . 4 0 
1 .2 0 
1 . 7 7 
5 . 6 0 
0 . 5 0 
0 . 2 0 
0 . 0 4 

9 9 . 5 1 

U T - 8 5 
5 0 . 1 0 
1 6 , 5 0 

1 , 70 
8 , 3 0 
5 . 3 0 
9 , 8 0 
2 , 7 0 
0 . 6 7 
1 , 3 3 
1 . 9 0 
0 . 2 9 
0 . 1 4 
0 . 0 6 

9 9 . 3 4 

U T - 1 2 6 
5 5 . 1 0 
1 3 , B O 

1 , 5 0 
9 , 6 0 
4 , 10 
7 , 4 0 
2 , 9 0 
1 . 6 0 
1 . 2 3 
1 . 3 0 
0 . 4 2 
0 . 1 7 
0 . 0 6 

9 9 . 4 8 

u r - 5 9 
51 . 2 0 
1 4 . 0 0 

4 . 5 0 
8 . 2 0 
5 . 1 0 
9 . 3 0 
2 . 8 0 
O . a o 
2 . 0 0 
2 . 6 0 
0 . 5 9 
0 . 1 6 
0 . 0 8 

1 0 1 . 1 3 

W I - 8 4 
5 1 . 7 0 
1 5 . 7 0 

5 . 10 
3 . 4 0 
4 , 3 0 
7 , 5 9 
2 , 5 0 
1 , 1 0 
3 , 2 0 
2 . 4 0 
0 . 3 R 
0 , 17 
0 , 0 4 

9 8 . 3 8 

U T - 1 2 3 
4 7 . 8 0 
1 6 , 3 0 

2 , 0 0 
9 , 2 0 
6 , 4 0 
9 , 4 0 
2 , 7 0 
0 , 9 0 
1 , 10 
2 . 0 0 
0 . 9 3 
0 . 1 5 
0 . 0 4 

9 9 . 4 7 

U I - 5 1 
5 1 . 2 0 
1 2 , 4 0 

4 , 8 0 
9 . 5 0 
4 . 3 0 
8 . 1 0 
? , 9 0 
1 , ? 0 
? , 0 7 
2 , 9 0 
0 , 5 1 
n , 2 0 
0 , 0 2 

1 0 0 , 1 0 

UT-R5 
5 1 , 1 0 
1 4 , 8 0 

5 . 2 0 
7 . 1 0 
4 . 3 0 
9 . 0 0 
2 . 8 0 
1 . 1 0 
1 . 8 8 
2 . 4 0 
n , 4 1 
n . 1 8 
0 . 0 2 

1 0 0 . 2 9 

U f r l 4 1 
5 1 . 1 0 
1 4 , 4 0 

2 , 2 0 
9 , 3 0 
5 , 6 0 
9 , 8 0 
3 , 5 0 
1 , 1 0 
1 , 2 8 
? . 0 0 
0 . 3 5 
0 . 1 7 
0 . 0 5 

1 0 0 . 5 5 

M T - 6 4 
5 1 . 9 0 
1 4 . 5 0 

5 , 6 0 
5 , 8 0 
5 , 1 0 
3 . 7 0 
2 . 9 0 
0 . H 7 
2 - 2 0 
1 . 7 0 
0 . 5 6 
0 . 1 7 
0 . 0 2 

9 9 . 9 2 

WT-87 
5 5 . 8 0 
1 5 , 9 0 

5 , 8 0 
7 . 8 0 
4 . 5 0 
7 . 9 0 
3 . 0 0 
1 . 0 0 
1 . 5 1 
1 . 9 0 
0 . 5 4 
0 . 1 8 
0 . 0 2 

9 9 . 7 5 

U T - 1 4 5 
5 5 . 5 0 
1 4 . 30 

5 . 3 0 
7 . 1 0 
3 . 2 0 
7 . 0 0 
3 , 2 0 
1 , 3 0 
2 , 0 4 
2 , 5 0 
0 , 3 5 
0 , 1 7 
0 . 0 8 

9 9 . 8 4 

U T - 5 4 
5 2 . 7 0 
1 4 , 5 0 

4 , 9 0 
5 , 8 0 
4 , 7 0 
8 , 5 0 
5 , 0 0 
0 , 9 5 
1 , 9 0 
1 , 5 0 
0 , 5 0 
0 . 1 4 
0 . 0 2 

9 8 , 9 9 

U I - 9 1 
5 2 , 8 0 
1 4 . 0 0 

2 , 2 0 
9 . 2 0 
5 . 1 0 
8 . 7 0 
2 , 6 0 
1 . 3 0 
1 . 6 3 
1 , 7 0 
0 , 3 3 
0 , 1 8 
0 , 0 4 

9 9 , 7 8 

U T - 1 5 1 
4 8 , 9 0 
1 3 . 2 0 

4 . 6 0 
9 . 4 0 
5 , 0 0 
8 . 1 5 
2 . 7 0 
0 , 9 3 
2 , 2 0 
3 , 2 0 
0 , 8 1 
0 , 1 7 
0 . 0 5 

9 9 , 5 1 

WT-65 
5 5 . 2 0 
1 5 , 6 0 

5 . 8 0 
9 . 4 0 
4 . 2 0 
7 . 6 0 
3 . 1 0 
1 . 5 0 
1 , 2 0 
2 , 1 0 
0 . 3 9 
0 . 1 8 
0 , 0 2 

1 0 0 . 0 9 

U T - 9 5 
5 5 . 5 0 
1 5 . 4 0 

2 . 1 0 
1 0 . 6 0 

5 . 8 0 
7 . 1 0 
5 . 1 0 
1 . 4 0 
1 , 5 5 
2 , 2 0 
0 . 4 5 
0 . 1 9 
0 . 0 6 

9 9 . 4 5 

U T - 1 5 2 
4 9 , 6 0 
1 5 . 4 0 

5 . 7 0 
8 . 2 0 
5 . 5 0 
7 , 7 0 
2 , 6 0 
1 , 5 0 
2 , 6 0 
2 , 9 0 
0 , 9 2 
0 . 1 9 
0 . 0 8 

9 8 , 7 9 

IIS-



T a b l e 2 b , M a j o r o x i d e a n a l y s e s o f DSTU- d i k e s c o l l e c t e d 1 9 7 1 - 1 9 7 7 . 

SAMPLE 
S IO? 
AL20 5 
FE205 
FEO 
MGO 
CAO 
MA?0 
K?0 
H?() 
T IO? 
P?05 
MNO 
CO? 
TOIAL 

SAMPI.P 
S I 0 2 
AL?05 
f E ? 0 5 
FEO 
HGO 
CAO 
NA?0 
K?0 
H20 
T102 
P205 
MMO 
C02 
TOIAL 

SAMPLF 
S I 02 
AI .205 
F r 2 0 5 
reo 
HGO 
CAO 
NA20 
K ? 0 
H2o 
T 102 
P205 
HHO 
C02 
TOTAL 

W1 - 1 5 5 
4 3 . 70 
1 2 . 80 

4 . 4 0 
1 0 . 2 0 

4 . 9 0 
8 , 2 0 
2 , 5 0 
1 .no 
2 . 2 8 
5 . 2 0 
0 . 7 9 
n . 2 i 
n . 1 0 

9 9 . 2 8 

u r - 5 0 2 
5 0 , 5n 
i 2 . 2 n 

. 4 . 5 0 
1 0 , 7 0 

5 . 4 0 
5 . 5 0 
2 . 5 0 
2 . 0 0 
2 . 3 0 
5 . 5 0 
0 , 5 3 
0 , 1 5 
0 , 0 2 

9 9 . 2 5 

W I - 1 0 2 3 
4 5 . 20 
1 5 . 9 0 

5 . 5 0 
5.on 
6 . 0 0 
7 . 4 0 
5 . 2 0 
0 . 7 3 
2 . 8 0 
2 . 2 0 
0 . 59 
0 . 1 2 
5 . 2 0 

9 3 . 9 9 

WT-154 
5 0 . 5 0 
1 2 . 9 0 

6 .6 (1 
7 . 5 0 
3 . 4 0 
6 . 30 
2 . 8 0 
1 . 7 0 
2 . 5 4 
3 . 0 0 
0 . 5 5 
0 . 2 0 
0 . R 2 

9 9 . 4 1 

U T - B 1 8 
4 3 . 2 0 
1 2 . B O 

3 . 9 0 
1 0 . 8 0 

5 . 0 0 
e.2o 
2 . 5 0 
1 . 0 0 
1 . 9 8 
3 , 5 0 
0 . 7 8 
0 . 1 3 
0 . 0 4 

9 8 . 8 3 

U T - 1 0 4 8 
5 5 . 5 0 
1 5 . 9 0 

1 . 9 0 
9 . 3 0 
4 . 7 0 
7 . 7 0 
2 . 9 0 
1 . 5 0 
1 . 3 0 
1 . 7 0 
0 . 5 5 
0 . 1 5 
0 . 0 4 

9 8 . 5 2 

U T - 1 5 5 
5 0 . 4 0 
1 5 . 5 0 

R.RO 
5 . 1 0 
1 . 5 0 
4 . 9 0 
2 . 3 0 
1 . 8 0 
4 . 1 0 
3 . 10 
0 . 5 4 
0 . 5 0 
2 . 1 0 

9 9 . 0 4 

u r - 8 1 9 
4 3 . 4 0 
1 3 . 1 0 

2 . 5 0 
1 0 . 9 0 

5 . 2 0 
9 . 0 0 
2 . 4 0 
1 . 0 0 
1 . 4 0 
3 . 7 0 
0 . 7 2 
0 . 1 3 
0 . 0 6 

9 8 . 5 6 

U T - 1 0 4 9 
5 0 . 5 0 
1 5 . 2 0 

3 . 9 0 
6 . 9 0 
5 . 5 0 
9 , 2 0 
3 . 0 0 
0 . 5 5 
2 . 4 0 
1 . 5 0 
0 . 5 1 
0 . 1 5 
0 . 0 1 

9 3 . 7 0 

U T - 1 5 7 
5 1 . 3 0 
1 3 . 7 0 

5 . 5 0 
8 . 0 0 
3 . 5 0 
6 . 4 7 
5 . 0 0 
1 . 7 0 
1 . 6 0 
2 . 9 0 
0 . 5 3 
0 . 1 4 
0 . 0 5 

9 9 . 0 4 

u r - B 4 5 
4 7 . 3 0 
1 5 . 8 0 

5 . 2 0 
7 . 6 0 
5 . 4 0 

1 0 . 1 7 
2 . 4 0 
0 . 5 6 
1 . 3 0 
2 . 7 0 
0 . 5 9 
0 . 16 
0 . 0 5 

9 8 . 2 5 

U T - 1 0 5 0 
5 5 . 5 0 
1 5 . 4 0 

5 . 7 0 
9 . 4 0 
4 . 4 0 
7 . 6 0 
2 . 9 0 
1 . 3 0 
1 . 4 0 
1 . 7 0 
0 . 5 5 
0 , 1 4 
0 , 0 4 

9 9 , 9 5 

W l - 1 5 9 
4 3 , 4 0 
1 4 , 8 0 

? , 5 0 
7 , 8 0 
P . 0 0 

1 0 . 5 0 
2 .1 (1 
(1.5 5 
2 . 0 9 
1 . 6 0 
0 . 3 8 
0 . 1 5 
0 . 0 7 

9 3 . 5 3 

U T - 8 4 6 
4 7 , 9 0 
1 4 , 5 0 

4 , 5 0 
7 , 7 0 
5 . 1 0 

1 0 . 1 0 
2 . 4 0 
0 . 6 3 
2 . 0 0 
2 i 7 n 
0 . 5 8 
0 . 1 4 
0 . 0 7 

9 8 . 5 2 

U T - 1 0 5 5 
5 2 . 3 0 
1 2 . 5 0 

5 . 4 0 
7 . 9 0 
2 . 9 0 
5 . 5 0 
3 . 1 0 
2 . 4 0 
2 , 9 0 
2 , 5 0 
0 , 9 B 
0,-15 
0 . 0 7 

9 8 , 7 1 

w i - u n 
4 8 , n n 
1 5 , o n 

1 , 8 0 
1 0 . 0 0 

5 , 9 0 
5 , 7 5 
2 , a n 
0 , 5 8 
0 , 8 7 
2 , 5 0 
0 , 2 8 
0 , 1 4 
0 , 0 5 

9 5 , 6 3 

U T - 8 7 0 
4 8 . 3 0 
1 2 . 4 0 

5 . 9 0 
9 . 6 0 
4 . 4 0 
8 . 0 0 
2 . 4 0 
1 . 1 0 
1 . 7 0 
3 . 6 0 
0 . 8 2 
O . i a 
0 . 0 5 

9 8 . 9 3 

W T - 1 0 5 6 
5 5 . BO 
1 5 . 0 0 

5 . 0 0 
9 . 4 0 
5 . 5 0 
6 . 7 0 
5 . 1 0 
1 . 7 0 
1 . 4 1 
2 . 2 0 
0 . 5 0 
0 . 1 5 
0 . 0 5 

9 8 . 4 9 

U T - 1 6 4 
5 5 , P O 
1 3 , 7 0 

2 , 0 0 
9 . 5 0 
2 . 8 0 
6 . 1 0 
5 . 5 0 
1 . 5 0 
2 . 0 5 
2 . 2 0 
0 . 5 5 
0 . 1 8 
0 . 0 1 

9 9 . 7 9 

U T - 8 7 2 
4 3 . 8 0 
1 2 . 6 0 

2 . 2 0 
1 2 . 2 0 

5 . 5 0 
8 . 5 0 
2 . 5 0 
0 . 9 9 
1 . 2 0 
3 . 5 0 
0 . 7 7 
0 , 1 8 
0 , 0 5 

9 8 , 5 9 

U T - i n 5 3 
5 3 . 5 0 
1 3 . 5 0 

1 . 8 0 
9 . 3 0 
4 . 7 0 
8 . 5 0 
2 . 9 0 
1 . 2 0 
0 . 6 8 
1 . 7 0 
0 . 5 5 
0 . 1 5 
0 . 0 2 

9 8 . 5 8 

U T - 1 7 1 
5 4 . 5 0 
1 5 . 4 0 

1 . 4 0 
9 . 6 0 
3 . 7 0 
5 . 5 1 
2 . 9 0 
1 . 6 0 
1 . 5 4 
1 . 9 0 
0 . 2 9 
0 . 1 7 
0 . 0 4 

9 6 . 5 5 

U T - 8 7 3 
4 9 . 9 0 
1 3 . 1 0 

2 . 6 0 
1 0 . 8 0 

5 . 4 0 
8 . 4 0 
2 . 6 0 
1 . 1 0 
1 . 4 2 
3 . 1 0 
0 . 7 9 
0 . 1 5 
0 . 0 6 

9 9 . 4 3 

U r - 1 0 5 4 
4 8 . 5 0 
1 2 . 2 0 

5 . 1 0 
9 . 6 0 
4 . 5 0 
7 . 8 0 
2 . 6 0 
1 , 0 0 
5 , 0 0 
5 , 5 0 
0 , 7 0 
0 , 1 7 
0 , 0 5 

9 8 , 8 0 

U T - 1 7 5 
5 5 . 0 0 
1 4 . 2 0 

1 . 9 0 
9 . 6 n 
4 . 2 0 
3 . 1 0 
5 . t o 
1 , 4 0 
1 , 4 6 
2 , 1 0 
0 , 4 6 
0 , 1 8 
0 , 0 2 

9 9 . 7 2 

u r - 8 7 4 
4 9 . 50 
1 5 . 10 

2 . 5 0 
1 1 , 80 

5 . 2 0 
8 . 4 0 
2 . 6 0 
0 . 9 2 
1 . 5 0 
5 . 2 0 
0 , 7 4 
0 , 13 
0 , 0 1 

9 9 . 5 5 

U T - 1 0 5 5 
5 5 . RO 
1 5 . 2 0 

2 . 4 0 
1 0 . 2 0 

5 . R 0 
6 . 70 
5 . 0 0 
1 . 7 0 
1 . 5 7 
2 . 2 0 
f i . 4 2 
0 . 1 5 
0 . 0 5 

9 R . 9 7 

u r - 2 2 5 
5 4 . 5 0 
1 5 . 4 0 

2 .BO 
1 0 . 0 0 

5 . 6 0 
7 . 0 0 
5 . 0 0 
1 . 8 0 
1 . 2 0 
2 . 5 0 
0 . 4 5 
0 . 1 9 
0 . 0 5 

1 0 0 . 2 7 

U T - 8 7 5 
4 8 . 6 0 
1 2 . 7 0 

2 . 2 0 
1 2 . 0 0 

5 . 4 0 
8 . 4 0 
2 . 5 0 
1 . 0 0 
4 . 0 1 
5 . 1 0 
0 . 7 7 
0 . 1 7 
0 . 0 2 

1 0 0 . 8 7 

U T - 1 0 6 8 
5 4 . 9 0 
1 5 . 3 0 

3 . 0 0 
8 . 2 0 
4 . 1 0 
7 . 2 0 
3 . 0 0 
1 . 7 0 
0 . 8 1 
1 . 9 0 
0 . 3 4 
0 . 1 4 
0 . 0 1 

9 8 . 5 0 

U T - 2 2 4 
5 5 . 2 0 
1 5 . 1 0 

2 . 0 0 
1 0 . 9 0 

5 . 8 0 
7 . 4 0 
3 . 1 0 
1 . 5 0 
1 . 4 1 
2 . 4 0 
0 . 4 4 
0 . 1 9 
0 . 0 2 

9 9 . 5 5 

U T - 9 8 5 
5 0 . 0 0 
1 5 . 2 0 

3 . 6 0 
6 . 8 0 
5 . 2 0 
9 . 7 0 
2 . 6 0 
0 . 5 3 
2 . 2 0 
1 . 9 0 
0 . 3 0 
0 . 1 5 
0 . 0 4 

9 8 . 2 5 

U T - 1 0 6 9 
5 5 . 3 0 
1 5 . 6 0 

2 . 4 0 
R . 8 0 
4 . 3 0 
8 . 3 0 
2 . 7 0 
1 . 2 0 
1 . 7 2 
1 . 5 0 
0 . 2 9 
0 . 1 4 
0 . 0 2 

1 0 0 . 8 7 

U T - 5 0 0 
5 0 . 9 0 
1 3 . 2 0 

5 . 2 0 
7 . 7 0 
3 . 7 0 
7 . 0 0 
2 . 9 0 
1 . 6 0 
2 . 0 0 
2 . 9 0 
0 . 5 5 
0 . 1 4 
0 . 0 7 

9 8 . 8 6 

w r - 9 8 9 
4 9 . 5 0 
1 3 . 1 0 

2 . 4 0 
1 1 . 0 0 

5 . 2 0 
8 . 4 0 
2 . 6 0 
0 . 6 9 
I . B O 
3 . 1 0 
0 . 7 9 
0 . 1 7 
0 . 0 5 

9 8 . 8 0 

U T - 1 0 7 0 
4 7 . 5 0 
1 4 . 9 0 

3 . 8 0 
1 1 . 5 0 

4 . 7 0 
8 . 5 0 
2 . 6 0 
0 . 8 6 
1 . 4 0 
3 . 6 0 
0 . 7 1 
0 . 1 6 
0 . 0 7 

1 0 0 , 2 0 

U T - 5 0 1 
4 8 , 5 0 
1 3 , 3 0 

5 , 0 0 
8 , 7 0 
3 , 5 0 
7 . 7 0 
2 . 5 0 
1 . 2 0 
2 . 7 0 
5 . 6 0 
1 . 1 5 
0 , 1 7 
0 , 0 8 

9 9 , 0 8 

U f - 9 9 0 
4 7 . 6 0 
1 2 . 9 0 

3 . 2 0 
1 1 . 9 0 

5 . 4 0 
8 . 2 0 
2 . 5 0 
0 . 8 7 
1 , 5 0 
5 , 8 0 
0 , 7 2 
0 , 1 8 
0 . 0 5 

9 8 , 8 0 

U T - 1 0 7 1 
5 4 , 7 0 
1 3 . 2 0 

2 . 2 0 
8 . 8 0 
4 . 2 0 
7 . 4 0 
5 . 0 0 
1 . 4 0 
1 , 5 5 
1 , 9 0 
0 . 2 8 
0 , 1 3 
0 , 0 2 

9 8 , 5 8 

ni, 



Table 2b. Major oxide analyses of DSTU- dikes collected 1971-1977. 

S A M P L E 
S I O ? 

A l ? 0 5 

F C ? 0 5 
FFO 
HGO 
CAO 
H A ? 0 

K?0 
M?0 
T I O ? 
P ? 0 5 

HNO 
CO? 
T O T A L 

S A M P L E 
S I O ? 

A L 2 0 5 

F E 2 0 5 

FFO 
MGO 
CAO 
N A ? 0 

K?0 
112 0 
T I 0 2 

P 2 0 5 

MMO 
CO? 
T O T A L 

S A M P L E 
S I O ? 

A L ? 0 5 

F E ? 0 5 
FEO 
HGO 
CAO 
N A ? 0 

K 2 0 
H20 
T I O ? 
P 2 0 5 

MHO 
C02 
T O T A L 

U T - i n 7 2 

5 5 . 5 0 
1 ? . 9 0 

2 . no 
3 . 4 n 
4 . 7 0 
3 . 0 0 
2 . 8 0 
1 . 2 0 
1 . 7 2 
1 . 5 0 
0 . 29 
n . i 4 
n.n2 

1 0 0 . 0 7 

U T - 2 4 9 5 
4 9 , 5 0 
1 4 , 5 0 

5 , 5 0 
5 , 5 0 
6 , ? 0 

1 0 , 5 0 
2 , 7 0 
0 , 4 5 
5 . 4 0 
1 , 5 0 
0 . 5 2 
0 , 1 5 
0 , 0 2 

9 9 , 3 4 

U T - 2 7 5 5 
5 5 , 5 0 
1 5 , 0 0 

4 . 8 0 
8 . 7 0 
2 . 4 0 
5 , 3 0 
5 , 1 0 
2 , 1 0 
1 , 7 0 
2 , 5 0 
(1 ,22 
0 , 1 5 
n,n2 

9 9 , 8 0 

U T - 1 0 7 5 
5 5 , 9 0 
1 5 , 4 0 

4 , 4 0 
8 , no 
5 , 7 0 
6 , 5 6 
5 , 2 0 
1 , 2 0 
1 . 4 0 
2 . 2 0 
0 . 5 3 
0 . 1 2 
0 . 0 5 

9 8 . 5 1 

U T - 2 6 7 9 
5 1 . 0 0 
1 4 . 0 0 

6 . 5 0 
5 . 7 0 
4 . 3 0 
3 . 5 0 
2 . 3 0 
0 . 7 0 
5 . 2 0 
1 . 8 0 
0 . 2 9 
0 . 1 8 
0 . 0 2 

1 (10 .09 

U T - 2 7 4 5 
5 2 , R O 
1 4 , 2 0 

5 , 5 0 
8 . 6 0 
5 . 2 0 
R . 5 0 
2 . 8 0 
1 . 2 0 
1 . 4 0 
1 . 7 0 
0 . 2 7 
0 . 1 6 
0 . 0 2 

i o n . 5 5 

W T - 1 1 5 5 
5 2 . 7 0 
1 4 . 1 0 

5 . 0 0 
R.OO 
5 . 1 0 
8 . 5 0 
2 . 8 0 
0 . 7 8 
2 . 2 0 
1 . 5 0 
0 . 5 0 
0 . 1 4 
0 . 0 5 

9 9 . 1 5 

U I - 2 6 3 4 
5 4 . 3 0 
1 4 . 2 0 

4 . 5 0 
6 . 3 0 
5 . 0 0 
7 . 9 0 
3 . 0 0 
1 . 2 0 
1 . 3 0 
1 . 7 0 
0 . 2 6 
0 . 1 5 
0 , 0 2 

1 0 0 . 3 5 

U T - 2 7 7 4 
5 2 . 0 0 
1 5 . 2 0 
1 0 . 0 0 

1 . 6 0 
6 . 0 0 
9 . 8 0 
2 . 8 0 
0 . 7 0 
0 . 7 5 
1 . 4 0 
0 , 5 4 
0 , 1 7 
0 , 0 2 

1 0 0 . 7 5 

U I - 1 1 5 5 
5 2 . 5 0 
1 2 . 3 0 

6 . 10 
5 , 9 0 
5 , 9 0 
8 , 0 0 
2 , 5 0 
1 . 1 0 
2 . 3 0 
2 . 9 0 
0 . 6 4 
0 . 1 7 
0 . 0 1 

1 0 0 . 4 2 

U T - 2 6 R 6 
5 5 . 70 
1 5 . 4 0 

6 . 9 0 
6 . 5 0 
5 . 9 0 
7 . 0 0 
2 . 9 0 
1 . 5 0 
1 . 3 8 
2 . 1 0 
0 . 5 5 
0 . 1 7 
0 . 0 2 

1 0 0 . 2 2 

U T - 2 8 0 a 
5 4 . 0 0 
1 5 . 7 0 

4 . 5 0 
9 . 1 0 
5 . 5 0 
5 . 3 0 
3 . 1 0 
1 . 5 0 
0 . 5 9 
2 . 5 0 
0 . 4 4 
0 . 1 8 
0 . 0 2 

1 0 0 . 1 3 

U I - 1 1 5 5 
5 4 . 1 0 
1 2 . 9 0 

2 . 5 0 
R . 8 0 
5 . 9 0 
5 . 9 0 
2 . 9 0 
1 . 5 0 
2 . 2 4 
2 . 2 0 
0 . 5 8 
0 . 1 4 
0 . 0 2 

9 8 . 5 8 

U T - 2 6 9 0 
5 2 . 5 0 
1 5 . 5 0 

5 . 0 0 
8 . 5 0 
4 . 2 0 
7 , 3 0 
5 , 5 0 
1 , 4 0 
1 , 5 0 
2 , 4 0 
0 , 4 3 
0 , 1 8 
0 , 0 4 

1 0 0 , 2 0 

U T - 2 8 1 1 
5 1 , 7 0 
1 4 . 0 0 

3 . 0 0 
9 . 4 0 
5 . 8 0 
9 . 0 0 
2 . 7 0 
1 . 1 0 
1 , 4 0 
1 , 3 0 
0 , 3 5 
0 , 1 7 
0 , 0 4 

1 0 0 , 4 6 

U T - H 7 5 
5 4 , 9 0 
1 5 . 0 0 

5 , 0 0 
9 , 9 0 
5 , 3 0 
7 , 0 0 
5 , 1 0 
1 , 2 0 
1 , 5 5 
2 , 0 0 
0 . 4 4 
0 . 1 5 
0 . 0 1 

1 0 0 . 0 5 

U T - 2 6 9 3 
5 5 . 7 0 
1 4 . 1 0 

4 . 7 0 
7 . 0 0 
4 . 5 0 
a . 10 
5 . 2 0 
1 . 4 0 
1 . 6 1 
1 . 9 0 
0 . 5 0 
0 , 1 5 
0 , 0 2 

1 0 0 , 6 R 

U T - 2 8 1 4 
5 1 , 7 0 
1 5 , 0 0 

2 , 1 0 
8 , 9 0 
6 , 5 0 

1 0 , 2 0 
2 . B O 
0 . 6 2 
1 . 0 0 
1 . 4 0 
0 . 5 1 
0 . I P 
0 . 0 4 

i n o . 7 5 

U T - 1 1 7 4 
5 4 . 7 0 
1 2 . 7 0 

9 . 9 0 
3 , 8 0 

• 3 . 2 0 
6 , 5 0 
5 , 1 0 
1 , 5 0 
1 . 0 0 
2 . 5 0 
0 . 4 1 
0 . 1 5 
0 . 0 5 

9 9 . 5 9 

U T - 2 6 9 9 
5 0 . 1 0 
1 5 . 1 0 

4 . 7 0 
7 . 5 0 
5 . 4 0 
9 . 5 0 
2 . 5 0 
0 . 4 0 
3 . 4 0 
1 . 7 0 
0 . 2 3 
0 , 1 6 
0 , 0 2 

1 0 0 . 5 1 

U T - 2 a 3 7 
5 0 . 1 0 
1 6 . 5 0 

3 . 0 0 
7 . 6 0 
7 . 1 0 
9 . 8 0 
2 . 5 0 
0 . 5 0 
1 . 2 0 
1 . 2 0 
0 . 2 5 
0 . 1 5 
0 . 0 2 

9 9 , 8 2 

U T - 2 4 1 5 
5 0 , 5 0 
1 4 , ? 0 

4 , 8 0 
7 , 5 0 
5 , 2 0 
8 . 9 0 
2 , 5 0 
0 , 3 0 
2 , 3 0 
1 , 9 0 
0 , 3 3 
0 , 1 5 
0 , 0 4 

9 9 , 7 3 

u r - 2 7 1 7 
5 0 . 2 0 
14 ' , 20 

5 , 9 0 
6 , 9 0 
4 , 9 0 
9 , 0 0 
2 , 7 0 
0 . 8 0 
2 . 9 0 
2 . 1 0 
0 . 3 5 
0 . 1 6 
0 . 0 4 

1 0 0 . 1 3 

U T - 2 a 4 2 
5 0 . 1 0 
1 5 . 4 0 

1 . 8 0 
8 . R 0 
7 . 2 0 
9 . 8 0 
2 . 5 0 
0 . 6 0 
1 . 4 0 
1 . 1 0 
0 . 2 5 
0 . 1 5 
0 . 0 4 

1 0 0 , 1 4 

U T - 2 4 20 
5 0 , 1 0 
1 4 . 2 0 

5 . ? 0 
5 . 7 0 
4 . 5 0 
7 , 7 0 
2 , 70 
1 , 0 0 
3 . 1 0 
2 , 1 0 
0 , 3 8 
0 , 1 6 
0 , 0 4 

9 8 , 8 8 

U T - 2 7 1 9 
5 0 . 2 0 
1 3 . 2 0 

5 . 5 0 
7 . 6 0 
4 , 5 0 
8 , 3 0 
2 , 7 0 
1 , 2 0 
2 , 4 0 
2 , 5 0 
0 , 4 1 
0 , 2 0 
0 , 0 2 

9 9 . 8 3 

U I - 2 8 5 1 
5 0 . 5 0 
1 3 . 8 0 

3 . 0 0 
1 0 . 5 0 

5 , 5 0 
8 , 4 0 
2 . 9 0 
0 , 8 0 
2 , 0 4 
2 , 5 0 
0 , 4 1 
0 , 1 8 
0 , 0 2 

1 0 0 , 1 5 

U I - 2 4 4 5 
5 0 , 1 0 
1 5 , 1 ( 1 

5 , 5 0 
5 , 5 0 
4 , 9 0 

1 0 , 0 0 
2 , 7 0 
0 , 4 0 
2 . 7 0 
1 . 6 0 
0 . 2 5 
0 . 1 7 
0 . 0 7 

9 9 . 8 7 

U T - 2 7 2 1 
5 5 . 2 0 
1 2 . 9 0 

4 . 7 0 
8 . 6 0 
5 . 8 0 
7 . 2 0 
5 . 0 0 
1 . 6 0 
1 . 7 8 
2 . 7 0 
0 . 4 8 
0 . 1 8 
0 , 0 2 

1 0 0 . 1 6 

U T - 5 0 2 5 
5 2 . 2 0 
1 3 . 7 0 

5 . 2 0 
7 . 8 0 
4 . 9 0 
7 . 7 0 
2 . 9 0 
1 . 2 0 
1 . 7 0 
2 . 2 0 
0 . 4 2 
0 . 1 R 
0 . 0 2 

1 0 0 . 1 2 

U T - 2 4 5 5 
5 5 . 5 0 
15 .5 (1 

4 , 5 0 
9 , 4 0 
3 , 7 0 
6 ,HO 
5 , 4 0 
1 , 5 0 
0 . 9 5 
2 . 5 0 
0 . 4 1 
O . l f l 
0 . 0 2 

1 0 0 . 0 4 

U r - 2 7 2 4 
5 0 . 5 0 
1 4 . 2 0 

3 . 5 0 
1 0 . 4 0 

4 . R 0 
7 . 8 0 
3 . 0 0 
1 . 0 0 
1 . 6 0 
2 . 9 0 
0 . 4 1 
0 . 1 8 
0 . 0 2 

1 0 0 . 1 1 

U T - 2 4 3 8 
5 0 . 5 0 
1 4 . 90 

5 , 4 0 
8 , 4 0 
5 , 4 0 

1 0 , 5 0 
2 , 8 0 
0 , 8 0 
1 , 5 8 
1 . 7 0 
0 . 2 7 
0 . 1 6 
0 . 1 0 

1 0 0 . 5 1 

U T - 2 7 2 5 
5 2 . 9 0 
1 5 . B O 

5 , 5 0 
5 , 3 0 
4 , 5 0 
7 , 8 0 
5 , 0 0 
1 . 5 0 
1 . 9 0 
2 . 1 0 
0 . 3 7 
0 . 1 5 
0 . 0 2 

1 0 0 . 1 4 

W T - 2 4 9 1 
5 1 , 8 0 
13 .5 (1 

5 , 7 0 
6 , 5 0 
4 . 8 0 
a , 4 0 
2 . 9 0 
1 . 0 0 
2 . 6 0 
2 . 3 0 
0 . 5 4 
0 . 1 9 
0 . 0 4 

1 0 0 , 1 7 

U T - 2 7 5 0 
5 1 , 0 0 
1 3 , 5 0 

4 , 2 0 
9 , 2 0 
4 , 5 0 
8 , 3 0 
2 , 7 0 
1 , 0 0 
2 . 7 0 
2 . 3 0 
0 . 3 5 
0 . 1 8 
0 . 0 4 

9 9 . 9 8 

a i 



Table 2c. Trace element analyses of OSTu- dikes collected 1971-1977. 

SAMPLE 
-BA 
CO 
CH 
CS 
HF 
R8 
TA 
TH 
ZM 
ZH 
SC 
LA 
CE 
SH 
FU 
YU 
LU 
C.T. 

7 2 - 2 1 9 F 7 5 - 0 6 0 F U T - R 1 2 F WT-R15 F U T - H 1 4 F u r - 5 F U T - 4 F U T - 4 F WT-5 F U T - 5 F U T - 1 0 r H T - 1 2 r U T - 1 7 
520.on 
4 3.no 
70.nn 

5.50 

2.70 

57n.no 
4 5.00 

121 .00 

7.40 

5.70 

620.00 
56.00 
59.00 

4 . 1 0 

5 4 0 . 0 0 
5 4 . 0 0 

7 . 0 0 

2 . 5 0 

5 1 0 . 0 0 
5 5 . 0 0 
2 9 . 0 0 

5.80 

590.00 
45.00 
26.00 

4 . 1 0 

2 . 0 0 

4 4 . 0 0 
1 5 0 . 0 0 

5 . 4 0 

1 . 4 0 

2 1 0 . 0 0 
4 0 . 0 0 

1 6 8 . 0 0 

1.4 0 

57n.no 
29,on 

4 . no 

4.ao 

4 2 0 , 0 0 
5 9 , 0 0 
5 5 . 0 0 

4 . 6 0 

2 . 4 0 

4 5 0 . 0 0 
4 2 . 0 0 

1 4 0 . 0 0 

5 . 5 0 

2 . 2 0 

2 7 0 . 0 0 6 2 0 . 0 0 
4 6 . 0 0 5 5 . 0 0 

1 1 a . 0 0 2 4 . 0 0 

5 . 2 0 

1 . 6 0 4 . 4 0 

4 0. nn 
53.no 

9.pn 
1.90 

0.73 
UNC 

40.00 
4 1.00 
85.00 
11.40 
5.40 
5.50 
0.35 
INDIAN 

41.00 
28.90 

9.60 
2.50 

0.55 
UNC 

55.00 
26.20 

7.70 
2.10 

0.4 9 
ROZA 

55.00 
27.00 

8.50 
2.50 

0.49 
ROZA 

59.00 
14.70 

5.70 
1.70 

0.60 
UNC 

59.00 
9,30 

3.90 

0,42 
OOOGE 

37.00 
9.70 

4.20 
1.40 

0.34 
DO0G6 

29.00 
25,60 

7,50 
2,20 

0,48 
GH INC 

27.00 
15.40 

5.70 

0,45 
UNC 

37,00 
14,20 

5.60 

0.47 
GR INC 

25.00 
14,50 

6,50 
1,70 

0,52 
UNC 

33,00 
22.60 

7.70 
2.50 

0.61 
GR INC 

SAHPLE 
BA 
CO 
CR 
CS 
i i r 
RO 
TA 
I H 
ZN 
ZR 
SC 
LA 
ce 
SH 
6U 
YB 
LU 
C . T . 

u i -18 r UT-19 r WT-20 r M T - 2 5 r U T - 2 9 r U T - 5 1 r u i -52 r H T - 5 3 r U T - 3 7 r U T - 3 9 r U T - 4 0 r U T - 4 1 F U I - 4 2 r 
550.00 220,no 6«0,00 560.nO 460,00 380.00 580.00 380.00 550,00 350,00 380,00 420,00 
55,00 46,00 55,00 53,00 40,00 40.OP 54.00 37.00 41.00 37.00 33.00 40.00 57.00 
14.00 110.00 17.00 119.00 59.00 75,00 21,00 28.00 110.00 43.00 33.00 47.00 48.00 

4.80 

4.50 

32,00 
20,60 

7,?0 
?,20 

0,57 
GR INC 

3,40 

1 ,30 

30,00 
10,60 

5,20 
1 ,90 

0,40 
UNC 

4,50 

3,50 

36.00 
19.60 

7.00 
1. 10 

0.65 
GR INC 

1.90 

29,00 
14,90 

5,70 
1.70 

0.57 
UNC 

5.80 

2.70 

29.00 
21,20 

7,90 
2,20 

0,50 
UNC 

3.40 

2.80 

37.00 
16.70 

5.50 
1.80 

0.45 
GR INC 

3.40 

55.00 
25.90 

7.90 
2.40 

0.48 
ROZA 

3.20 

37.00 
27.40 

9.00 
2.50 

0.55 
ROZA 

4.20 

3.20 

35.00 
16.80 

6.00 
1. 10 

0.49 
GH INC 

3.80 

3.00 

37.00 
16.30 

5.60 
1. 10 

0.47 
GR IMC 

3.40 

34.00 
21.80 

,80 
,00 

0.49 
GR INC 

3.90 

2.70 

35.00 
18.60 

5.70 
1.70 

0.46 
GR IMC 

3.70 

2.90 

35.00 
1 8 . 20 

5.30 
1 .50 

0.41 
GR INC 

SAMPLE 
BA 
CO 
CR 
CS 
HF 
RH 
TA 
TH 
ZN 
ZR 
SC 
LA 
CE 
SH 
EU 

,lfO 
LU 
C.T, 

U I - 4 5 F U T - 4 7 F U T - 4 8 f M T - 4 9 f U T - 5 4 F H r - 5 5 F U r - 5 6 F H T - 5 7 F WT-58 F U T - 5 9 F U r - 6 1 F u r - 6 4 T WT-65 
4 4 0 . 0 0 

38.no 

2 5 . 0 0 

5 , 8 0 

5 , 9 0 

2 7 0 . 0 0 
3 7 . 0 0 
9 4 . 0 0 

5 . 1 0 

1 . 9 0 

4 5 0 . 0 0 
3 3 . 0 0 
5 6 . 0 0 

5 . 0 0 

1 . 3 0 

3 5 0 . 0 0 
4 0 . 0 0 

14 0 . 0 0 

2 4 , 0 0 

2 9 0 , 0 0 
3 8 , 0 0 

2 2 2 . 0 0 

5 . 5 0 

(1,80 

5 5 0 , 0 0 
3 1 , 0 0 

6 . 0 0 

5 . 4 0 

4 . 5 n 

4 0 0 . 0 0 
3 4 . 0 0 

5 . 0 0 

5 . ? 0 

3 . 9 0 

510.00 
42.00 
11.00 

8 , 0 0 

4 , 8 0 

5 1 0 , 0 0 
4 6 , 0 0 
2 1 , 0 0 

5 9 , 0 0 

5 , 8 0 

4 5 0 . 0 0 
4 0 . 0 0 
9 8 . 0 0 

5.10 

?.50 

460.00 
37.00 
27.00 

5.90 

3.10 

290.00 
35.00 

115.00 

3.80 

2. 10 

650.00 
59.00 
16.00 

4.80 

3.90 

57.00 
25.80 

8. no 
2.50 

0. 5 5 
HOZA 

59.no 
14.90 

4 .5 0 
1.60 

0.40 
GH INC 

4 2.00 
15.10 

4.5 0 
1.40 

0.40 
GR INC 

45.00 
15.20 

4.90 

0.4 5 
OODGE 

5 3.00 
10,50 

5,70 
1,40 

0.55 
DOOGE 

51,00 
25,50 

7,50 
2,50 

0,57 
(\n IMC 

34.00 
20.60 

6.10 
1.70 

0.4 3 
GR IHC 

1 " . ;• 

31,00 
51.70 

7.90 
2.60 

0.51 
ELFPHANl 

5 5.00 
51.90 

8.50 
2.4 0 

0,72 
ELEPIIANI 

55,00 
11,20 

5.90 
?.20 

0.57 
UNC 

40.00 
20.90 

fl.50 
2.40 

0.78 
rs INC 

56.00 
15.80 

4.60 
1.60 

0.55 
GH IMC 

38.00 
19.20 

6.60 
2.00 

0.51 
GH IN 

http://4
http://3.no
http://57n.no
http://57n.no
http://53.no
http://38.no
http://59.no


'1.1 111"? ? c . t r a c e e l e m e n t a n a l y s e s o f OSTU- d i k e s c o l l e c t e d 1 9 7 1 - 1 0 7 7 . 

SAMPLE 
BA 
CO 
CR 
CS 
HF 
Rll 
TA 
TH 
ZU 
ZR 
SC 
LA 
CE 
SM 
EU 
YB 
Ll) 
C T . 

W I - 6 7 F U T - 7 1 F U T - 7 5 F U T - 7 6 F U T - 7 7 F U l - 7 8 F U r - R 2 F WT-85 F UT-R4 F UT-R5 F U T - 8 7 F W I - 9 1 F U I - 9 5 
4 30.00 
5 3. on 
5 5. on 

52n.nn 

3 2.no 
5 n.nn 

250.on 

52.00 
108.00 

5 70.00 
59.00 
15.00 

5 50.00 
57.00 
15.00 

190.on 
50.on 

i5n.nn 

2fin.nn 
55.nn 
19,no 

2 5n,on 
59,00 

152,nn 
4 1, no 
4 5,00 

250,00 
5 4,00 
65,00 

56,00 

5 5.00 

410,00 
53,00 

5 4,00 

590,00 
57.nn 

5,50 

5, (in 

55, no 
19.60 

6. 50 
2.00 

0.4 3 
GH INC 

4,40 

1 ,60 

22.00 
15.50 

5,10 
1,70 

0.55 
UMC 

5.10 

0.80 

59.00 
15.90 

4.4 0 
1.40 

0.42 
UMC 

4.50 

5.50 

32.00 
17.80 

80 
10 

5.80 

4.00 

56.00 
20.00 

,20 
.60 

0.59 
GR IMC 

0.5 8 
GR IMC 

?.5n 

i.4n 

40.00 
1?.80 

4,50 
i,2n 

0,45 
OOOGE 

2,10 

54,00 
19,20 

6,4 0 
2.10 

0.53 
GH IMC 

5.5(1 

1 .30 

25.00 
12,20 

4,4 0 
1.60 

0.5 2 
UNC 

4.20 

5.7n 

54.no 
13.9n 

5,an 
i,Bn 

n,4 7 
GH INC 

5,10 

2,50 

52,00 
13,20 

5,20 
2,00 

0,47 
CR INC 

5.60 

5.80 

5 7.00 
18.80 

5.60 

0.44 
GR IMC 

5,20 

5,10 

58.00 
15,40 

5,20 
1,00 

0.45 
GR INC 

4.50 

5.40 

56.00 
19.90 

BO 
30 

0.68 
GH INC 

SAHPLE 
BA 
CO 
CH 
CS 
HF 
RB 
TA 
TH 
ZN 
ZR 
SC 
LA 
CE 
SH 
EU 
YB 
LU 
C.T. 

SAHPLE 
BA 
CO 
CR 
CS 
HF 
nn 
TA 
TH 
7M 
ZH 
SC 
LA 
CE 
SM 
6U 
YB 
LU 
C.T, 

HT-112 F UT-119 F UT-120 F UT-121 F UT-123 F UT-124 F UT-125 F UT-126 F UI-128 F UT-141 F WI-143 F UT-152 F UT-153 F 
510,00 
5 4, on 

5 2,00 

4.50 

5.90 

490.00 
52.00 
3,00 

4,40 

2,50 

590,00 
35,00 

4,50 

5.60 

540,00 
55,00 

4,50 

5,70 

480,00 
55,00 
15,00 

5,80 

4,20 

660,00 
58,00 
1 5,00 

4,90 

4,20 

370,00 
.56,00 
71,00 

4,10 

2.40 

560.00 
39.00 
10.00 

4.40 

4.50 

410.00 
59.00 

14 2.00 

2-70 

1.00 

320.00 
59.00 

110.00 

4.20 

2.40 

5 60.00 
56.00 
10.00 

4.30 

3.60 

4 90.00 
2 7.00 
22.00 

6.30 

4.00 

7.20 

5. 50 

5.90 

7.40 

5.70 

5.70 

4.90 

4.80 

5.50 

3.90 

5.10 

55.00 4.50 

5.30 

4.60 

25.00 
4 2.10 

3. 20 
2.60 

0.4 5 
UHC 

29.00 
4 5.20 

10.10 
2.30 

0.59 
IINC 

50.on 
2 7.70 

3.40 
2.10 

0,59 

GR INC 

52.00 
19.50 

5,00 
1,60 

0,51 
G R IHC 

5 1,00 
21,00 

5,60 
1 ,70 

0,45 
G n I M C 

38,no 
?1,R0 

7,00 
2,00 

0,57 

r.H IMC 

35,00 
22,30 

7.4 0 
1.10 

0.54 

G R IMC 

35.00 
21.20 

7,30 
2,50 

0.5 5 
GH INC 

480.00 
59.00 
77.00 

4,70 

5,40 

54,00 
19,90 

5,00 
1,50 

0,44 

GR INC 

T - 1 5 4 F 
620,00 
5 7, no 
7,00 

55,00 

20,50 

5,20 
1,40 

0,44 

CR INC 

UT-155 F 
650,00 
59.00 
5.00 

31.00 
20.30 

6.90 
1.70 

0.60 
GR INC 

UT-164 F 
850.00 
28.00 

31.00 
19.10 

6.50 
1.70 

0.57 
GR INC 

WI-17I F 
580.00 
55,00 
10,00 

51,00 
22,60 

7,50 
1,70 

0,55 
GR IMC 

UT-171 F 
400,00 
5 4,00 
5,00 

28,00 
?1.10 

6,00 
1,60 

0,46 
CR IHC 

UT-175 F 
420.00 
52.00 
52.00 

52.00 
15.70 

5,00 
1,40 

0,40 
GR INC 

WT-223 F 
530,00 
39.00 

34.00 
17.90 

5.60 
1.60 

0.49 
GH INC 

UT-224 F 
580.00 
38.00 
10,00 

32, 
16. 

5, 
1, 

0, 

.00 

.70 

,50 
,80 

,35 
UNC 

56.00 
14.70 

4.90 
1.60 -

0.40 
GR IMC 

29.00 
20.50 

6,30 
1.70 

0.52 
GR INC 

31.00 
32.10 

10.40 
3.20 

0.65 
UNC 

3 5.00 
23.80 

8.50 
2.70 

0.62 
UNC 

IX^I 
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T a b l e 2 d , M a j o r o x i d e a n a l y s e s o f g l a s s a s s o c i a t e d w i t h DSTW- d i k e s c o l l e c t e ' l 1 9 7 1 - 1 9 7 7 , 

SAMPLF 
S IO? 
AL?05 
• f E O * 
HGO 
CAO 
NA?0 
K 2 0 
T I 0 2 
P?05 
TOTAL 
C f . 

SAHPLE 
5 1 0 2 
A L 2 0 5 
* EFiO' 
f<no 
CAO 
NA?0 
K20 
T I 0 2 
P205 
TOIAL 
C I . 

SAMPLE 
S IO? 
A L ? 0 5 
* FFO' 
MGO 
CAO 
NA?0 
K?n 
T I 0 2 
P 2 0 5 
TOIAL 
C . T . 

SAHPLE 
S I 02 
A L 2 n 5 
' F E O ' 
HGO 
CAO 
NA20 
K 2 0 
T I 0 2 
P205 
TO IAL 
C T . 

7 1 - 1 1 0 C 
4 7 . 7 2 
1 2 , 5 8 
1 5 . 1 5 

5 . 2 5 
1 0 . 2 1 

2 . 1 3 
0 . 8 2 
5 , 7 9 
0 . 7 8 

9 9 . 2 5 
HARTIN 

7 5 - 1 0 3 G 
5 5 . 2 7 
1 5 . 1 5 
1 5 . 3 4 

5 , 8 5 
7 , 7 1 
2 , 8 5 
1 , 5 7 
2 , 5 2 
0 , 5 1 

9 9 , 0 7 
GH INC 

7 5 - 1 6 1 G 
5 0 , 6 0 
1 3 , 1 2 
1 4 , 7 4 

4 , 5 4 
8 , 5 5 
2 , 7 1 
1 , 2 8 
5 , 5 5 
0 , 6 7 

9 9 , 5 4 
ROZA 

7 6 - 5 5 G 
4 7 , 1 8 
1 0 , 5 4 
1 3 , 5 0 

5 , 5 8 
8 , 9 2 
2 , 0 0 
1 , 4 9 
4 , 1 0 
1 , 7 1 

9 7 , 6 2 
GOOSE 

7 1 - 1 lOAG 
4 7 , 7 0 
1 2 , 5 ? 
1 5 , 3 9 

5 . 2 0 
9 , 3 5 
2 , 5 4 
0 . 7 9 
5 . 6 2 
0 . 7 2 

9 8 . 4 1 
HARTIN 

7 5 - 1 15 G 
5 4 , 3 2 
1 4 , 5 0 
i n , 4 8 

5 . n 6 
9 , 2 5 
2 , 5 n 
n . 8 2 
1 , 4 0 
0 , 2 7 

9 9 , 0 0 
GH INC 

7 5 - 2 0 2 6 
51 . 9 5 
1 4 . 4 4 
1 2 . 1 5 

5 . 4 9 
9 . 7 5 
2 . 7 5 
0 . 7 9 
1 . 5 8 
0 . 2 5 

9 9 . 2 5 
GR INC 

7 6 - 2 0 7 C 
5 2 . 5 9 
1 4 . 2 9 
11 . 3 2 

5 . 5 8 
9 . 8 8 
5 . 1 2 
0 . 7 2 
1 . 5 0 
0 . 5 4 

9 9 . 5 4 
OODGE 

7 2 - 2 5 G 
5 5 . 0 5 
1 2 . 4 0 
1 4 . 5 9 

5 . 2 2 
3 . 2 6 
2 . 4 4 
1 . 5 5 
3 . 7 2 
0 .8 .3 

1 0 0 . 1 1 
ROZA 

7 5 - 1 1 4 G 
5 5 . 5 2 
1 4 . 5 7 
1 0 . 5 5 

5 . 0 5 
9 . 2 9 
2 . 9 5 
0 , 3 5 
1 , 4 8 
0 . 2 5 

1 0 0 . 0 6 
GH INC 

7 5 - 2 0 3 G 
5 4 . 9 5 
1 4 , 7 3 
1 0 , 2 6 

5 , 0 7 
9 , 2 5 
2 , 3 5 
0 , 9 8 
1 , 5 5 
0 , 5 2 

9 9 , 3 3 
GR INC 

7 6 - 2 1 1 G 
5 3 . 1 6 
1 3 . 5 4 
1 5 . 5 1 

5 . 1 5 
9 . 9 9 
2 . 4 8 
0 . 6 7 
1 . 8 4 
0 . 5 6 

1 0 0 . 3 8 
OOOGE 

7 ? - ? 1 9 A G 
5 0 . 0 9 
1 1 . 5 5 
1 5 , 4 5 

4 , ? 2 
9 , 1 2 
2 . 5 5 
1 , 0 7 
4 , 1 5 
0 , 7 5 

9 9 . 3 5 
UHC 

7 5 - 1 1 5 G 
5 ? . 5 9 
1 5 . 5 1 
1 2 . 5 8 

4 , 8 8 
9 , 5 7 
2 , 5 1 
0 , 3 0 
1 , 9 6 
0 , 2 6 

9 8 , 8 5 
GH IHC 

7 5 - 2 2 7 G 
5 2 . 5 0 
1 5 . 7 8 
1 5 , 0 4 

4 , 7 2 
9 . 3 2 
2 . 9 5 
0 . 3 3 
1 . 7 8 
0 . 5 5 

9 9 . 2 7 
OODGE 

7 6 - 2 2 2 G 
4 9 . 5 0 
1 4 . 8 5 
1 1 . 3 8 

6 , 9 4 
1 1 , 4 9 

2 , 5 5 
0 , 4 5 
2 , 0 5 
0 . 4 7 

9 ' > . 2 6 
UHC 

7 2 - 2 1 9 0 6 
4 9 . 5 2 
1 1 . 4 9 
1 5 . 5 5 

5 . 9 5 
3 . 3 6 
2 . 4 9 
1 . 0 3 
4 , 0 7 
0 , 7 5 

9 ,3 ,85 
UHC 

7 5 - 1 5 2 G 
5 5 , 5 2 
1 5 , 2 9 
1 5 , 4 2 

5 , 2 1 
5 , 8 5 
2 , 6 9 
1 , 5 6 
2 . 4 5 
0 , 5 9 

9 9 , 1 3 
G R IMC 

7 5 - 2 5 0 G 
5 5 . 2 2 
1 3 . 9 7 
1 5 . 0 5 

4 . 5 7 
8 . 9 4 
2 . 0 7 
0 . 9 2 
2 . 0 5 
0 . 5 5 

9 9 . 1 4 
GR IHC 

7 5 - 2 2 5 6 
5 4 . 5 5 
1 4 . 0 9 
1 2 . 1 0 

4 . 4 0 
R . 4 0 
5 . 0 1 
1 . 2 4 
1 . 9 2 
0 . 5 5 

1 0 0 . 1 7 
GR INC 

7 5 - ? 7 G 
5 1 . 3 ? 
1 2 . 5 2 
1 5 . 6 9 

5 . 4 5 
3 . 1 2 
2 . 5 7 
1 .4 2 
5 . 7 1 
0 . 7 4 

9 9 . K 2 
r s IMC 

7 5 - 1 5 5 G 
5 1 . 2 5 
1 2 . 6 7 
1 4 . 5 5 

3 . 7 1 
8 . 0 3 
2 . 5 4 
1 . 2 0 
3 . 5 5 
0 . 7 5 

9 8 , 0 2 
ROZA 

7 6 - 1 7 G 
5 4 , 2 0 
1 5 , 3 5 
1 5 , 5 0 

5 , 4 4 
7 , 2 8 
5 , 0 5 
1 . 5 5 
2 . 2 7 
0 . 5 5 

9 8 . 3 0 
GH INC 

7 6 - 2 2 4 6 
4 8 . 1 1 
1 1 . 7 5 
1 4 . 9 6 

5 . 3 9 
3 . 9 1 
0 . 7 9 

r .7i 
5 . 2 R 
0 , 7 9 

9 4 , 1 7 
UHC 

7 5 - 1 4 7 C 
4 7 , 5 1 
1 1 , 5 8 
1 7 , 5 3 

4 , 5 7 
9 . 0 6 
? . 0 4 
0 . 8 9 
4 . 5 9 
0 . 9 7 

9 9 . 7 4 
OASIN 

7 5 - 1 5 4 6 
5 6 , 6 9 
1 4 , 1 8 
1 0 , 7 1 

4 , P 9 
9 , 1 5 
2 , 8 8 
0 , 9 0 
1 , 4 7 
0 , 2 8 

1 0 1 , 1 5 
GR INC 

7 6 - 2 9 G 
4 7 , P 6 
1 1 , 1 4 
1 8 , 0 6 

3 , 3 4 
8 , 8 3 
2 . 2 5 
1 . 1 3 
4 . 0 1 
1 . 9 0 

9 9 . 0 8 
GOOSE 

7 6 - 2 2 5 G 
4 9 . 4 9 
1 5 . 9 8 
1 1 . 0 2 

6 . 4 3 
1 1 . 2 9 

2 . 0 2 
I . O S 
2.on 
0 . 4 6 

9 8 . 6 9 
IINC 

7 5 - 2 40 G 
5 1 , 8 8 
1 2 , 1 5 
1 4 , 9 8 

5 , 5 5 
7 , 7 8 
2 , 8 9 
1 . 4 8 
3 , 3 5 
0 . 5 8 

9 8 . 4 0 
r s INC 

7 5 - 1 5 5 6 
5 0 , 8 1 
1 2 , 7 4 
1 5 , 2 9 

3 , 8 4 
8 . 3 4 
2 , 7 4 
1 , 1 7 
5 . 5 0 
0 . 7 0 

9 9 . 1 5 
HOZA 

7 5 - 5 0 A 6 
4 7 . 9 8 
1 0 . 8 1 
1 8 . 5 5 

5 . 6 7 
8 . 9 4 
2 . 1 9 
1 . 4 2 
4 . 2 0 
1 . 7 5 

9 9 . 3 2 
GOOSE 

7 6 - 2 2 5 6 
5 3 . 5 5 
1 3 . 1 1 
1 1 . 4 7 

2 . 4 2 
6 . 2 1 
2 . 2 2 
5 . 9 1 
2 , 4 2 
1 , 0 4 

9 6 . 4 5 
U H A T I L L A 

7 5 - 5 3 5 G 
5 5 . 6 5 
1 2 . 5 5 
1 2 . 9 9 

5 . 5 5 
7 . 5 5 
5 . 0 5 
1 . 2 7 
2 . 1 6 
0 . 4 8 

9 7 . 5 2 
,6R INC 

7 5 - 1 5 5 G 
5 0 . 5 9 
1 2 . 71 
1 4 . 5 1 

5 . 8 8 
8 . 5 8 
? , 5 5 
1 , 4 5 
5 , 5 2 
0 , 5 5 

9 8 , 0 4 
ROZA 

7 6 - 5 0 B G 
4 3 , 1 7 
1 0 , 9 1 
1 8 , 5 5 

5 , 6 8 
9 , 0 5 
2 , 1 5 
1 , 5 7 
4 , 1 4 
1 , 7 1 

9 9 . 5 1 
GOOSE 

7 5 - 2 2 7 G 
4 9 . 7 8 
1 5 . 2 0 
1 1 . 0 7 

5 . 8 2 
1 1 . 2 5 

2 . 4 9 
0 . 4 7 
2 .OB 
0 . 5 1 

9 9 . 6 8 
UNC 

7 4 - 2 4 0 G 
5 5 . 0 2 
1 5 . 2 6 
1 5 . 0 9 

5 . 7 5 
7 . 7 7 
5 . 0 1 
1 . 3 3 
2 . 1 6 
0 . 3 4 

9 9 . 7 3 
GR INC 

7 5 - 1 5 7 6 
5 5 . 6 0 . 
1 5 . 1 5 
1 3 . 1 7 

3 . 1 0 
7 . 0 0 
2 . 5 7 
1 . 4 7 
2 . 4 6 
0 . 4 3 

9 8 . 9 6 
GR INC 

7 5 - 3 1 G 
4 7 . 9 3 
1 1 . 4 5 
1 7 . 4 9 

5 . 9 4 
8 . 8 7 
2 . 4 9 
1 . 3 8 
3 . 8 7 
1 . 6 0 

9 9 . 0 2 
GOOSE 

7 6 - 2 2 8 6 
• 5 2 . 5 6 

1 2 . 9 3 
1 1 . 8 0 

5 . 9 2 
8 . 3 5 
1 . 0 8 
2 . 0 7 
2 . 2 0 
0 . 5 4 

9 5 . 2 5 
UNC 

7 4 - 5 0 7 G 
4 9 . 9 6 
1 5 . 5 6 
1 5 . 8 5 

4 . 7 0 
8 . 9 9 
2 . 8 2 
0 . 9 6 
2 . 9 4 
0 . 4 9 

9 8 . 0 5 
LFU o n c H 

7 5 - 1 5 8 6 1 
5 4 . 8 2 
1 5 . 2 6 
1 3 . 0 6 

3 . 5 3 
7 . 2 2 
2 . 6 9 
1 . 3 5 
2 . 2 2 
0 . 4 1 

9 8 . 5 4 
en INC 

7 6 - 5 2 G 
4 7 . 6 5 
1 0 . 5 0 
1 8 . 3 0 

3 . 6 7 
9 . 0 0 
2 . 4 2 
1 . 5 8 
4 . 2 7 
1 . 7 4 

9 9 . 4 5 
GOOSE 

7 6 - 2 4 5 6 
5 5 . 7 2 
1 3 . 5 4 
1 2 . 7 9 

4 . 8 5 
9 . 4 5 
2 . 9 4 
0 . 7 3 
1 . 8 7 
0 . 4 8 

1 0 0 . 4 2 
DODGE 

7 4 - 5 1 5 6 
5 1 . 1 7 
1 5 . 1 4 
1 4 . 4 2 

4 . 5 2 
9 . 5 0 
2 . 4 5 
0 . 9 9 
3 . 1 5 
0 . 5 7 

9 9 . 7 1 
LEU ORCH 

7 5 - 1 5 3 G 2 
5 5 . 9 8 
1 2 . 9 1 
1 4 . 2 0 

3 . 1 9 
6 . 7 5 
2 . 9 9 
1 . 8 4 
2 . 5 6 
0 . 4 1 

9 8 . 8 4 
GH INC 

7 6 - 3 3 6 
4 8 . 1 6 
1 0 . 7 5 
1 8 . 4 5 

3 . 6 4 
9 . 0 9 
2 . 4 4 
1 . 5 0 
4 . 1 9 
1 . 6 6 

9 9 . 6 7 
GOOSE 

7 6 - 2 4 9 6 
5 3 . 1 1 
1 3 . 4 9 
1 2 . 8 0 

4 . 5 9 
9 . 0 8 
2 . 9 5 
0 . 9 6 
2 . 0 9 
0 . 5 8 

9 9 . 4 5 
6R INC 

7 4 - 5 1 6 G 
5 0 . 6 5 
1 5 . 5 3 
1 5 . 8 1 

4 . 8 5 
9 . 1 7 
2 . 5 5 
0 . 9 7 
2 . 8 4 
0 . 4 9 

9 8 . 6 7 
LEU OHCII 

7 5 - 1 5 9 G 
5 1 . 7 5 
1 5 . 2 2 
1 4 . 5 0 

4 . 0 9 
8 , 4 9 
2 , 6 1 
1 , 1 4 
3 , 5 5 
0 , 5 8 

9 9 , 9 4 
HOZA 

7 6 - 3 4 6 
4 8 , 4 8 
1 1 . 5 8 
1 8 , 0 9 

5 . 9 8 
9 . 0 0 
2 . 4 0 
1 , 1 5 
5 , 7 7 
1 . 9 8 

1 0 0 . 2 3 
GOOSE 

7 5 - 2 5 2 6 
5 0 , 0 7 
1 5 , 0 4 
1 1 , 7 5 

7 , 2 3 
1 1 , 9 2 

2 , 2 6 
0 , 4 2 
2 , 0 9 
0 , 4 3 

1 0 1 , 2 1 
UMC 

IJO 



Table 2<i, Hajor oxide analyses of iilass associated with OSTU- dikes collected 1971-1977. 

SAMPLE 
SI 02 
AL205 
' n o ' 
MGO 
CAO 
NA20 
K 2 0 
TI02 
P205 
10TAL 
C T, 

7 5 - 2 5 5 G 
4 9 , 0 4 
14 

7 6 - 2 5 5 G 7 6 - 2 5 7 G 7 6 - 2 5 3 G 7 5 - 2 5 9 G 7 5 - 2 5 0 G 7 6 - 2 6 1 G 7 5 - 2 7 4 6 7 6 - 2 7 8 G 7 
56 

11 
7 

1 1 
2 

, 85 
. 5 5 
,05 
,52 
,55 

0 . 4 1 
2 . 0 0 
0 . 4 1 

9 9 . 0 9 
UMC 

14 
i n 

5 
9 
n 
n 
1 
0 

9 9 
GR 

.23 
,87 
,55 
,15 
.4n 
,55 
, 3 2 
,45 
.35 
. 4 0 

IHC 

5 2 , 9 6 
1 4 , 2 0 
1 2 , 5 5 

5 , 4 9 
. 7 5 
,64 
, 7 1 
, 7 0 

0 . 2 7 
1 0 0 . 0 5 

OOOGE 

55 
15 
12 

4 
9 
2 
1 

, 5 9 
, 73 
,99 
, 68 
, 0 7 
, 9 1 
, 1 5 

2 . 6 5 
0 . 5 6 

1 0 1 , 2 6 
GH INC 

5 5 , 0 0 
1 5 , 5 5 
11 . 8 8 

5 , 4 5 
7 . 5 0 
5 . 1 8 
1 . 3 5 
? , 1 7 
0 , 2 9 

9 9 , 1 5 
GR IMC 

5 4 . 5 
1 5 . 1 
1 2 . 4 

5 , 8 
7 , 9 
2 , 1 
1 , 8 
2 , 0 
0 , 5 

9 3 , 5 
GR I 

4 9 . 3 9 
1 2 . 6 9 
1 2 . 9 0 

4 . 4 0 
9 . 0 5 
0 . 5 4 
2 . 2 0 
2 . 5 9 
0 . 4 5 

9 4 . 3 1 
NC LEU OHCII 

5 1 . 1 1 
1 5 , 2 0 
1 ? , 4 7 

5 , 5 4 
1 0 , 6 4 

2 - 2 0 
0 - 7 0 
2 - 1 5 
0 . 3 6 

9 8 , 1 7 
POHONA 

5 5 . 5 7 
1 5 . 5 6 
1 5 . 0 2 

10 
11 
15 
62 

2 , 5 0 
0 . 5 7 

9 9 . 5 8 
CR INC 

7 - 2 1 0 G 
5 1 . 6 0 
1 2 . 9 9 
1 4 . 8 2 

3 . 5 3 
3 . 2 5 
2 . 6 5 
1 . 4 7 
5 . 7 0 
0 . 7 7 

9 9 . 5 9 
r S IMC 

77 - 2 1 1 G 
5 0 . 7 8 
1 5 . 0 0 
1 4 . 5 5 

4 . 1 5 
8 . 5 5 
2 , 4 6 
1 , 2 7 
3 , 5 1 
0 , 5 5 

9 9 , 0 2 
r 5 IMC 

' 7 - 2 1 4 C 
4 P , 9 4 
1 2 , 1 3 
1 4 , 4 5 

4 , 2 2 
9 , 2 5 
1 , 74 
1 , 2 2 
5 , 5 0 
0 , 7 0 

9 5 , 2 7 
FS INC 

• 7 - 2 2 5 G 1 
5 1 , 7 7 
1 5 , 0 7 
1 4 , 6 9 

5 , 5 5 
7 , 8 7 
2 , 8 5 
1 , 4 9 
5 . 4 9 
0 . 5 6 

9 9 . 5 2 
FS IMC 

SAHPLE 7 7 - 2 2 5 6 2 7 7 - 2 5 0 G 1 7 7 - 2 3 0 G 2 7 7 - 2 3 1 6 7 7 - 2 3 2 6 1 7 7 - 2 3 2 6 2 7 7 - 2 3 5 6 1 7 7 - 2 3 3 6 2 7 7 - 2 5 4 6 7 7 - 2 5 5 G 7 7 - 2 3 7 G 7 7 - 2 3 a G 1 
5 1 0 2 5 2 . 4 5 5 2 . 5 a 5 1 . a 5 5 2 . 5 8 5 2 . 9 8 5 5 . 1 6 5 ? . 7 9 5 2 . 0 4 5 1 . 9 4 5 2 . 7 5 5 1 . 9 7 5 2 . 5 4 
A L 2 0 5 1 2 . 5 5 1 2 . 4 1 1 2 . 4 2 1 2 . 2 5 1 2 . 2 2 1 2 . 5 2 1 2 . 4 4 1 2 . 2 6 1 2 . 2 5 1 2 . 2 8 1 1 . 7 7 1 2 . 1 4 
• F E O ' 1 5 . 5 5 1 5 . 5 3 1 5 . 1 0 1 4 . 9 8 1 5 . 2 2 1 5 . 2 4 1 5 . 5 3 1 5 . 2 2 1 5 - 1 2 1 5 - 5 1 1 5 . 0 1 1 5 . 2 4 
H60 3 . 7 5 3 . 4 7 3 . 5 0 5 . 1 5 5 . 2 9 3 . 2 7 3 . 3 0 5 - 9 2 5 - 4 8 5 . 5 7 5 . 5 6 5 . 5 3 
CAO 7 . 7 0 7 . 9 9 7 . 8 5 7 . 5 5 7 . 5 9 7 . 7 9 8 . 1 2 8 . 1 4 7 . 7 0 7 . 8 4 7 . 3 5 7 . 5 4 
NA?0 2 . 5 1 2 . 2 9 2 . 6 9 2 . 8 5 2 . 6 1 2 . 6 0 2 . 6 3 2 . 5 1 2 . 7 6 2 . 3 8 2 . 2 4 2 . 6 4 
K20 1 . 5 8 1 . 4 1 1 . 5 6 1 . 5 9 1 , 5 2 7 , 7 9 1 . 2 7 1 . 5 0 1 . 5 8 1 . 5 0 1 . 5 8 1 . 5 2 
T IO? 3 . 5 1 3 . 5 0 3 . 4 9 3 . 2 9 5 . 5 5 5 . 4 0 5 . 4 2 3 . 4 0 3 . 5 2 3 . 4 9 3 . 1 9 3 . 4 3 
P205 0 . 5 1 0 . 5 1 0 . 5 9 0 . 5 7 0 . 5 8 0 . 7 0 0 . 6 0 0 . 5 a 0 . 5 8 0 . 5 8 0 . 7 2 0 . 6 6 
lOTAL 9 9 . 6 1 9 9 . 5 9 9 8 . 3 5 9 9 . 0 0 9 9 . 4 5 1 0 5 . 5 7 1 0 0 . 4 5 9 9 . 5 7 9 3 . 7 1 9 0 . 7 0 9 7 . 1 7 9 9 . 1 4 
C F . FS INC FS INC FS INC FS INC FS IMC FS INC rS INC rS INC rS IHC FS INC TS INC rS INC 

7 7 - 2 3 f l G 2 
5 2 . 1 0 
1 1 . 9 2 
1 5 . 2 9 

5 . 5 7 
7 . 4 6 
2,OR 
1 . 8 B 
5 . 5 9 
0 . 6 8 

9 8 . 3 7 
r 5 INC 

SAHPLE 
5 10? 
AL?05 
' F E O ' 
HGO 
CAO 
NA?0 
K20 
TIO? 
P?05 
TOIAL 
C I . 

7 7 - 2 4 2 G 
5 2 . 3 2 
1 2 . 
1 4 . 

5. 

a. 
2 . 
1 , 
5 , 
0 , 

1 0 0 . 
FS 

91 
90 
60 
24 
85 
59 
28 
58 
07 
INC 

77-2 
51 
12 
15 
5 
7 
2 
1 
5 
0 

93 
FS 

45G1 
.96 
.16 
.52 
.53 
.35 
.56 
.50 
.40 
.61 
.7? 
INC 

77-2 
51 
12 
15 
5 
7 
5 
1 
5 
0 

99 
FS 

4 36 2 
.35 
.55 
.58 
.48 
.35 
.02 
.53 
.57 
.59 
.53 
INC 

77-244G1 77-24462 77-245r.1 77-24562 77-246 G 77-247 6 77-24961 77-24962 77-25061 77-25062 
52.37 50.27 52.55 52.06 54.98 55.74 
12.54 11.51 12.40 1?.12 11.94 15.52 

15.22 14.49 15.02 15.15 15.55 12.05 
5.46 5.29 -3.57 3.61 3.63 4.24 
7. 
2. 
1. 
3. 
0. 

99. 

rs 

37 
54 
22 
4 6 
68 
94 
56 
44 
62 
55 
IMC 

29 
40 

0.84 
1.75 
5.29 
0.59 

95.51 
FS INC 

• 3 . 

7. 
2. 
1. 
3. 
0. 

99. 

57 
80 
68 
4 4 
49 
56 
52 

52.06 

12.12 
15.15 
3.61 
7.P6 

2.11 
1. 
3, 

0. 
9P, 

16 
4 2 
53 
07 

FS INC FS INC 

54.98 

1 1 .94 
15.35 
3.63 
7.74 
2.52 
1.14 
3.41 
0.58 

101.27 
rs INC 

11 
91 
0 5 
89 

0,55 
97,94 
GR INC 

52.52 
12.11 
15.59 
3.50 
7.69 
2.78 
1.14 
3.45 
0.59 

99.17 
rs IMC 

5 2 . 5 6 
1 2 . 1 8 
1 5 . 4 5 

3 . 4 9 
7 . 8 5 
2 . 5 7 
1, 
3. 

0. 
99, 

20 
48 
61 
18 

rs INC 

52.54 
11,90 
15,15 
3,33 
7,57 
2,21 
1,45 
3.26 
0.69 

98.20 
FS INC 

52,25 
11,60 
15,01 
3.23 
7.35 
2.32 
1.59 
3.25 
0.64 

97,20 
rs INC 

SAMPLE 
SI02 
AL203 
'TFO* 
H60 
CAO 
NA?0 
K20 
1102 
P2 05 
lOIAL 
C r. 

77-25162 
52,96 
11,93 
15,58 
5,17 
7,47 
2,52 

1 
5 

n 
93 

FS 

,26 
,55 
,55 
,67 
INC' 

77-2 
5? 
12 
15 
5 
3 
2 
1 
5 
0 

99 
FS 

57 G 
,55 
.53 
.15 
.60 
.1 1 
.85 
.55 
.28 
.57 
.85 
IMC 

77 2 
51 
12 
15 
5 
7 
1 
1 
5 
0 

93 
FS 

59 G 
.92 
.01 
.07 
.54 
.96 
.79 
.76 
.4? 
,50 
.17 
IMC 

77-?50Gl 77-250G2 77-265 G 77-255 G 77-257 G 77-269 G 77-290 6 77-292 G 77-511 G 77-512G1 
52.51 
11.99 
14.95 
5.55 
7.55 
1,56 
2.?9 
5.? 9 
0.57 

93.?5 
FS IHC 

52.54 
12.11 
15.05 
5.50 
7.72 
1.7 7 

2. 
5. 
0. 

•»3. 
FS 

2 5 
1 7 
64 
7 5 
I HC 

52,92 
12,49 
15,20 
5,51 
7,75 
2,15 
1.4 2 
5.52 
0.67 

99.51 
FS INC 

53.00 
12.40 
15.?5 

93 
04 
38 
?6 
45 

0.54 
99,85 
F S INC 

53. 
13, 
12, 
4, 
8, 
2 , 
1, 
1, 
0. 

98. 
CH 

37 
75 
23 
60 
70 
96 
00 
95 
29 
B3 
I HC 

52,20 

12,91 
14,58 
5,54 
7.97 
2,79 
1,24 
5,24 
0,59 

9 9 , 15 
FS INC 

54,48 
14.06 
11.79 
4.20 
3.05 
5.00 
0.95 
1.84 

0.55 
93.74 

CR INC 

54.71 
15.81 
11.97 
5.95 
8,13 
2,85 
1,02 
1.92 
0.57 

98.74 
GH INC 

52.27 
12.49 
15,07 

3,59 
7,75 

67 
14 
49 

0,6? 
98,90 
FS INC 

52, 
12. 
15. 
5. 
7, 
2, 
1, 
3, 
0. 

99, 

rs 

64 
44 
50 
40 
75 
87 
18 
50 
62 
90 
INC 

n̂  



SAMPLE 
SIO? 
M. ?o3 
•FEO' 
MGO 
CAO 
NA?0 
K?0 
I 10? 
P?05 
TOIAL 
C T , 

Table ?d. 

77-51?C? 
52,76 
12.21 
15.45 
5.51 
7.31 
?.06 
1.17 
5.52 
n.61 

99.0« 
FS IHC 

M.ijor oxide anal 

77-515 G 
52.23 
12.55 
15,16 
5,5 4 
7,75 
2,73 
1,10 
5,54 
n,65 

99,05 
F S INC 

7 7-5 58 C 
52,49 
12,55 
15,51 
5.79 
3.15 
2.55 
1.11 
5.54 
n.62 

99.30 
FS IHC 

yses of qI 

77-559 G 
55,7fl 
12,51 
15,51 
5,32 
8,52 
1,37 
0,29 
5,4n 
n,51 

100,15 
FS INC 

ass associated 

7 7-5 40 C 
52,25 
12,15 
15.27 
5.91 
8.05 
2.02 
1 .24 
5. 56 
n.51 

9 3,35 
FS IHC 

with OSTW- dikes collected 1971-1977, 

V 0 . ' -



0s 



Table 5. Chemical analyses used to define chemical types listed in Tables 1 and 2. 

LH LOWER MOHUHEHTAL HEHOEK 

S I 0 2 
5 0 , 1 9 
5 0 , 2 2 
5 0 , 4 3 
5 0 , 8 1 
4 9 , 7 2 
5 0 , 2 3 
5 0 , 0 4 
5 0 , 7 8 
5 0 , 6 0 
5 0 , 3 9 
5 0 , 6 6 
4 9 . 9 0 
5 0 , 4 8 
5 0 , 4 8 
4 9 , 7 7 
5 2 , 1 8 
5 0 , 4 6 
5 0 , 5 3 
4 9 , 9 6 
5 0 . 5 7 
4 9 , 9 8 
5 0 . 5 5 
5 0 . 5 6 
5 0 . 4 3 

• 4 9 . 7 3 
5 0 , 0 2 
5 0 . 1 7 

• 4 9 , 6 8 
5 0 , 0 2 

VEHAGE 5 0 , 2 9 

A L 2 0 5 FEO 
1 5 , 9 3 
1 3 , 9 4 
1 3 , 9 2 
1 4 , 6 0 
1 4 , 3 2 
1 3 , 9 2 
1 3 , 9 2 
1 4 , 0 2 
1 3 , 9 2 
1 3 , 8 5 
1 3 . 7 5 
1 4 , 3 7 
1 5 , 7 4 
1 5 . 9 3 
1 4 , 5 4 
1 3 , 5 7 
1 3 , 8 9 
1 3 , 7 9 
1 4 , 4 0 
1 3 , 7 5 
1 4 , 4 4 
1 3 , 9 9 
1 3 , 9 0 
1 5 , 8 5 
1 4 , 5 5 
1 4 , 6 4 
1 3 . 9 0 
1 4 , 2 5 
1 4 . 4 2 

1 4 . 0 1 

1 3 , 6 0 
1 3 , 6 5 
1 5 , 4 9 
1 5 . 5 4 
1 4 . 0 0 
1 3 , 6 1 
1 3 , 7 0 
1 3 , 1 4 
1 5 , 5 1 
1 3 , 5 9 
1 3 . 6 0 
1 4 . 0 3 
1 3 . 6 8 
1 3 . 6 3 
1 3 . 9 4 
1 2 . 8 9 
1 3 . 4 9 
1 3 . 6 9 
1 3 . 8 4 
1 5 . 6 8 
1 3 . 7 1 
1 3 . 7 2 
1 3 . 5 7 
1 3 . 7 0 
1 4 . 2 9 
1 3 . 3 2 
1 3 . 8 2 
1 4 . 5 9 
1 3 . 9 0 

1 3 . 6 8 

HGO 
5 . 2 1 
5 . 1 8 
5 . 1 5 
5 . 1 4 
5 . 1 3 
5 . 1 1 
5 . U 9 
5 . 0 7 
5 . 0 6 
5 , 0 3 
5 , 0 2 
5 , 0 1 
5 , 0 0 
4 , 9 9 
4 , 9 8 
4 , 9 8 
4 , 9 8 
4 , 9 6 
4 , 9 5 
4 , 9 5 
4 , 9 2 
4 , 9 1 
4 . 9 0 
4 . 8 9 
4 . 8 8 
4 , 8 8 
4 . 8 4 
4 . 8 1 
4 . 7 3 

5 . 0 0 

CAO 
8 . 7 1 
8 . 6 1 
8 , 5 2 
7 , 9 2 
8 . 6 1 
8 . 6 3 
8 . 5 8 
8 . 6 1 
8 , 5 9 
8 . 7 3 
8 . 5 8 
8 . 6 1 
8 . 6 7 
B . 6 4 
8 . 6 5 
9 , 0 2 
8 , 6 6 
8 , 6 7 
8 , 6 5 
8 , 7 1 
8 , 6 5 
8 , 7 1 
8 , 6 0 
8 . 7 4 
8 . 6 1 
8 , 8 0 
8 , 6 0 
8 , 4 9 
8 . 6 0 

8 , 6 4 

NA20 
2 , 6 5 
2 , 6 9 
2 , 8 5 
2 , 5 7 
2 , 7 9 
2 , 8 0 
3 , 0 5 
2 , 7 1 
2 , 7 1 
2 , 7 1 
2 , 9 4 
2 . 6 5 
2 . 8 0 
2 . 6 0 
2 . 9 0 
2 , 7 8 
2 , 7 5 
2 , 6 4 
2 , 7 4 
2 , 8 9 
2 , 8 1 
2 , 6 4 
2 . 8 5 
2 . 5 6 
2 . 8 2 
2 . 9 2 
2 . 8 2 
2 . 7 0 
2 . 9 6 

2 . 7 7 

K20 

0 . 9 7 

1 . 3 9 
1 . 5 1 
1 . 4 0 
1 , 4 0 

1 , 4 7 

T 102 
2 , 9 2 
2 , 8 9 
2 , 8 8 
2 , 8 8 
2 . 8 2 
2 - 9 2 
2 - 9 5 
2 . 8 5 
2 . 8 9 
2 . 9 3 
2 . 9 0 
2 . 8 3 
2 . 9 1 
2 . 9 3 
2 . 8 5 
2 . 8 1 
2 . 9 3 
2 . 9 0 
2 . 8 2 
2 . 9 7 
2 . 8 3 
2 . 9 3 
2 . 8 6 
2 . 9 1 
2 . 8 8 
2 . 8 9 
2 . 9 2 
2 . 9 1 
2 . 8 5 

2 . 8 9 

P205 
0 . 6 7 
0 . 5 5 
0 . 6 8 
0 . 7 0 
0 . 5 6 
0 . 6 8 
0 . 6 3 
0 . 6 9 
0 . 6 8 
0 . 5 6 
0 . 6 1 
0 - 6 5 
0 . 6 3 
0 . 6 7 
0 . 6 6 
0 . 3 5 
0 . 6 7 
0 . 5 5 
0 . 6 5 
0 . 6 4 
0 . 6 5 
0 . 7 0 
0 . 6 7 
0 . 6 7 
0 . 6 3 
0 , 6 4 
0 , 6 6 
0 , 5 8 
0 . 6 4 

0 , 6 6 

HNO 
0 , 2 1 
0 , 2 2 
U . 2 1 
0 . 2 6 
0 . 2 1 
0 . 2 0 
0 . 2 1 
0 . 2 0 
0 . 2 1 
0 . 2 0 
0 , 2 1 
0 , 2 1 
0 , 2 1 
0 , 2 0 
0 , 2 1 
0 , 1 9 
0 . 2 1 
0 . 2 0 
0 . 2 1 
0 . 2 1 
0 . 2 1 
0 . 2 1 
0 . 2 1 
0 . 2 0 
0 , 2 0 
0 , 2 1 
0 . 2 1 
0 . 1 9 
0 . 1 9 

0 . 2 1 

H20 
C - 7 9 
C -54 
7 3 - 5 3 5 
7 3 - 1 0 1 
7 4 - 3 0 9 
C -9 
C - 1 1 5 
7 3 - 5 3 9 
7 3 - 3 4 5 
C-1U 
7 2 - 1 4 5 F 
7 5 - 1 1 0 
C-2 
C - 1 7 
7 4 - 3 0 4 
7 5 - 2 9 
C - 1 2 3 
C-5 
7 4 - 2 9 7 
7 3 - 3 6 2 
7 4 - 2 4 3 
7 5 - 3 6 1 
7 3 - 1 0 1 F 
C - 4 8 
7 5 - 1 1 7 
7 5 - 1 2 2 
C - 1 1 6 
7 2 - 1 4 5 
7 5 - 1 2 1 

LM 

COHHENTS 

HAXIHUH 5 0 . 7 8 1 4 . 4 4 1 4 . 0 3 5 , 2 1 8 . 7 4 3 , 0 3 1 , 5 4 2 . 9 7 0 , 7 0 0 , 2 2 
HIMIHUM 4 9 , 7 2 1 3 , 7 4 1 3 , 1 4 4 . 7 3 8 . 5 2 2 . 6 0 1 . 3 7 2 , 8 2 0 , 6 1 0 , 1 9 

DIFFERENCE 1,05 0,70 0,89 0,48 0.22 0.43 0.17 0.15 0.09 0.03 

GOOSE ICE HARBOR MEMBER; GOOSE ISLAND FLOU 

AVER 

S i 0 2 
4 7 . 6 9 
4 7 . 8 2 
4 7 . 4 5 
4 6 . 6 4 
4 8 . 2 5 
4 7 . 2 2 
4 7 . 2 6 
4 8 . 3 9 
4 7 . 2 8 
4 7 . 1 0 
4 6 . 2 9 
5 0 . 0 3 

4 7 . 3 8 

A L 2 0 3 FEO 
1 2 . 2 5 
1 2 . 5 7 
1 2 , 4 2 
1 2 , 4 7 
1 2 , 9 6 
1 2 , 3 2 
1 2 , 4 3 
1 2 , 7 1 
1 2 . 2 4 
1 2 . 8 7 
1 3 . 7 2 
1 2 . 6 9 

1 2 . 3 9 

1 7 , 3 5 
1 7 , 1 6 
1 6 , 9 4 
1 8 . 2 5 
1 5 . 7 7 
1 7 . 4 4 
1 7 . 4 4 
1 5 . 9 5 
1 7 . 7 0 
1 7 . 4 1 
1 7 . 0 8 
1 5 . 9 5 

1 7 . 4 3 

MGO 
4 . 5 5 
4 . 5 3 
4 . 4 8 
4 . 4 6 
4 . 4 2 
4 . 4 1 
4 . 4 0 
4 . 5 4 
4 . 3 1 
4 . 1 8 
3 . 8 9 
5 . 7 5 

4 . 4 7 

CAO 
8 . 7 8 
8 . 6 3 
8 . 7 1 
8 . 3 8 
8 . 9 1 
8 . 8 0 
8 . 8 5 
8 . 7 6 
8 . 4 9 
8 . 6 3 
8 . 8 9 
7 . 4 4 

8 . 6 0 

NA20 
2 . 3 2 
2 . 3 7 
2 . 5 4 
2 . 4 5 
2 . 5 7 
2 . 5 5 
2 . 4 2 
2 . 2 7 
2 . 4 0 
2 . 6 1 
2 . 4 5 
2 . 7 7 

2 . 5 7 

K20 
1 . 2 1 
1 . 1 3 
1 . 1 2 
1 . 4 1 
0 . 9 0 
1 . 2 4 
1 . 5 4 
1 . 2 4 
1 . 5 0 
0 . 9 2 
1 . 0 2 
0 . 9 8 

1 .2 3 

T I 0 2 
3 . 7 4 
3 . 9 1 
3 . 8 6 
5 . 6 8 
3 . 9 U 
3 . 7 8 
3 . 7 9 
5 . 6 1 
3 . 8 1 
5 . 6 6 
5 . 7 8 
3 . 4 1 

5 . B 0 

P205 
1 . 5 1 
1 . 3 4 
1 . 7 3 
1 , 5 3 
1 . 2 3 
1 . 6 9 
1 . 4 9 
1 . 6 5 
1 . 7 0 
1 . 2 5 
1 , 7 4 
1 , 8 1 

1 . 5 6 

HNO 
0 . 2 7 
0 . 2 4 
0 . 3 4 
0 . 3 5 
0 . 2 6 
0 . 2 8 
0 , 0 0 
0 , 5 4 
0 , 3 5 
0 , 2 6 
0 , 34 
0 , 2 5 

0 , 3 1 

1 ^ ^ 

112 0 
7 1 - 1 0 4 5 
7 3 - 1 1 4 
7 2 - 2 4 9 
7 1 - 1 1 2 
7 3 - 1 3 5 
7 5 - 3 5 
7 1 - 1 0 4 A 
7 3 - 1 3 2 
7 2 - 2 4 8 
7 3 - 1 5 8 
7 2 - 2 5 2 
7 3 - 1 5 9 

GOOSE 

COHME.JIS 



HAXIHUH 
H I M I H U H 

4 7 , 8 2 1 2 . 5 7 1 8 . 2 5 
4 6 . 5 4 1 2 . 2 4 1 6 . 9 4 

4.55 
4.31 

8.78 
8.38 

2.43 
2,32 

1,41 
1,12 

3,91 1,73 0,55 
5,68 1.54 U.24 

01FFEHENCE 1.18 0.33 1,31 0,24 0,40 0,11 0,29 0,23 0,39 0,11 

INOIAM ICE HARBOH MEHBER.' INDIAN HEHORIAL FLOU 

5102 AL203 FEO 
4 9 . 3 0 1 4 , 
4 9 . 9 9 1 3 , 

04 
71 

1 4 . 0 8 
1 3 . 8 1 

4 9 . 0 0 1 3 . 6 5 1 4 . 3 9 
4 9 . 7 1 1 3 . 7 6 1 3 . 7 6 
4 8 . 8 5 1 3 . 4 0 1 4 , 
4 9 . 4 8 1 3 . 5 5 1 4 . 

76 
52 

MGO 
5 . 5 5 

4 8 . 8 7 1 4 . 1 8 1 4 . 5 2 

48 
40 
34 
32 
31 
22 

CAO 
8 . 7 7 
8 . 4 9 
9 . 1 4 
9 . 1 0 
9 . 5 5 
8 . 9 0 
8 . 9 3 

NA20 
2 . 5 5 

54 
44 
67 
49 
30 
51 

K20 
1 , 1 2 
1 , 0 1 
1 , 0 1 
0 , 9 7 
0 , 9 4 

TI02 

10 
0 0 

38 
55 
46 
49 
48 
41 

3 , 5 1 

P205 
0 , 8 7 
0 , 8 0 
0 , 9 1 
0 , 7 8 
0 , 8 1 
0 . 9 5 
0 . 8 5 

HNO 
0 . 2 4 
0 . 1 5 
0 , 2 7 
0 , 1 9 
0 , 2 3 
0 , 2 0 
0 , 2 1 

1120 COMMENIS 
7 3 - 1 2 2 
7 3 - 8 2 
7 2 - 2 4 7 
7 5 - 1 2 5 
7 5 - 5 5 
7 5 - 4 9 
7 5 - 5 8 

AVeKAGe 4 9 . 5 9 1 5 . 8 1 1 4 . 1 8 5 . 5 8 8 . 8 9 2 , 4 7 1 , 0 3 3 , 4 3 0 , 8 5 0 , 2 1 INDIAN 

MAXIMUM 4 9 , 9 9 1 4 . 1 8 1 4 . 5 2 5 . 5 5 9 . 1 4 2 . 6 7 1 . 1 2 
M IN IHUH 4 8 . 8 7 1 5 . 5 5 1 3 , 7 6 5 . 2 2 8 . 4 9 2 , 5 0 0 . 9 7 

5 . 5 5 0 . 9 5 U . 2 7 
3 , 3 1 0 , 7 8 0 , 1 5 

0 1 F F e n e N c e 1 , 1 2 0 . 6 3 0 . 7 6 0 . 3 1 0 . 6 5 0 . 3 7 0 . 1 5 0 . 2 4 0 . 1 7 0 . 1 2 

HARTIN i c e HARBOR HeMUeR.' HARTIN0AL6 FLOU 

HAXIHUH 
H I N I HUM 

S I 0 2 
4 7 . 7 2 
4 8 , 0 5 
4 7 , 9 8 
4 8 , 9 3 
4 8 , 3 5 
4 8 , 9 1 
4 8 , 0 0 
4 8 , 4 5 
4 8 , 8 4 
4 8 , 8 0 
4 8 , 8 0 
4 8 , 6 9 
4 8 . 0 7 
4 8 . 7 8 
4 8 . 4 6 
4 8 . 8 0 
4 9 . 1 7 
4 9 . 5 0 

4 8 , 6 1 

4 9 , 1 7 
4 7 , 9 8 

A L 2 0 3 FEO 
1 3 , 4 4 
1 3 . 7 5 
1 3 . 8 2 
1 4 , 0 8 
1 5 , 6 5 
1 4 , 0 7 
1 3 . 7 6 
1 5 . 8 3 
1 4 . 1 4 
1 3 . 6 8 
1 3 . 8 9 
1 4 . 4 0 
1 3 . 6 6 
1 3 . 7 9 
1 4 . 3 2 
1 3 . 7 7 
1 5 . 5 6 
1 4 . 0 6 

1 3 . 8 4 

1 4 . 3 2 
1 3 . 3 6 

1 3 . 6 1 
1 4 . 4 4 
1 4 . 6 2 
1 3 . 6 0 
1 4 . 5 2 
1 4 . 0 3 
1 4 . 3 5 
1 4 . 5 0 
1 4 . 2 0 
1 4 . 4 1 
1 4 . 2 9 
1 3 . 5 1 
1 5 . 0 1 
1 4 . 2 3 
1 4 . 4 0 
1 4 . 4 9 
1 4 . 3 9 
1 2 . 8 1 

1 4 . 3 8 

1 4 . 6 2 
1 4 . 0 3 

MGO 
6 . 2 6 
6 . 1 7 
6 . 1 1 
6 . 0 7 
6 . 0 6 
6 . 0 6 
5 . 9 9 
5 . 9 4 
5 . 9 0 
5 . 8 1 
5 . 7 8 
5 . 7 8 
5 . 7 6 
5 . 7 6 
5 . 6 8 
5 , 6 8 
5 , 4 0 
4 , 7 9 

5 , 8 6 

6 , 1 7 
5 , 4 0 

CAO 
1 0 . 7 1 

9 . 7 8 
9 . 6 9 
9 . 5 8 
9 . 9 9 
9 . 5 8 

1 0 . 1 3 
9 . 6 8 
9 . 5 5 
9 . 8 0 

1 0 . 0 0 
9 . 7 8 
9 . 4 0 
9 . 5 5 
9 . 6 4 
9 . 0 5 
9 . 9 8 

1 0 . 1 1 

9 . 6 9 

1 0 . 0 0 
9 . 0 5 

NA20 
2 . 5 2 
2 . 3 2 
2 . 3 0 
2 . 6 3 
2 . 4 2 
2 . 3 6 
2 , 3 9 
2 , 4 5 
2 . 4 4 
2 . 2 4 
2 . 4 3 
2 . 9 4 
2 . 4 2 
2 . 5 7 
2 . 3 3 
2 . 3 9 
2 . 4 4 
2 . 5 0 

2 . 3 9 

2 . 5 7 
2 . 2 4 

K20 
1 . 2 1 
0 . 9 0 
0 . 8 3 
0 . 6 5 
0 . 7 5 
0 . 5 6 
0 . 8 3 
0 . 6 1 
0 . 6 9 
0 . 7 2 
0 . 4 2 
0 . 5 0 
0 . 9 1 
0 . 6 5 
0 . 6 6 
0 . 8 4 
0 . 7 3 
0 . 8 5 

0 . 7 0 

0 . 9 0 
0 . 4 2 

1 102 
3 . 5 1 
3 . 3 3 
3 . 3 0 
3 . 2 4 
3 . 3 3 
3 . 1 8 
3 . 2 8 
3 . 2 7 
3 . 1 5 
3 . 2 6 
3 . 2 4 
3 . 0 4 
3 . 4 1 
3 . 3 9 
5 . 0 4 
3 . 4 9 
3 . 3 6 
3 . 6 4 

3 . 2 8 

3 . 4 9 
3 . 0 4 

P205 
0 . 7 2 
0 . 7 8 
0 . 8 3 
0 . 7 2 
0 . 5 8 
0 . 6 7 
0 . 7 2 
0 . 6 9 
0 . 6 4 
0 . 7 7 
0 . 7 1 
0 . 5 5 
0 . 7 4 
0 . 7 8 
0 . 7 7 
0 . 8 7 
0 . 6 5 
0 . 8 8 

0 . 7 5 

0 . 8 7 
0 . 5 8 

HMO 
U . 2 3 
0 . 2 0 
0 . 1 8 
0 . 1 8 
0 . 1 8 
0 . 1 8 
0 . 2 4 
0 . 1 8 
U . 1 8 
0 . 2 7 
O . I B 
0 . 1 8 
0 . 2 2 
U . 1 8 
0 . 2 2 
0 . 1 8 
0 . 1 8 
0 . 2 8 

0 . 1 9 

0 . 2 7 
0 . 1 8 

1120 COHHENIS 
- 1 1 0 
- 1 1 4 
-28 
• 1 2 9 
• 2 6 3 
• 1 3 0 
-114A 
-117 
• 1 1 6 
-88 
•85 
•142 
• 1 0 8 
- 1 1 5 
•72 
-26 
- 2 6 2 
- 2 4 3 

HAHTIN 

01FFEHENCE 1 . 1 9 0 . 9 6 0 . 5 9 0 . 7 7 0 . 9 5 0 . 3 3 0 . 4 8 0 . 4 5 0 . 2 9 0 . 0 9 

d A S I H ICE HARBOR MEHBER; BASIN CITY FLOU 

5102 A L 2 0 3 FEO HGO CAO HA20 
4 7 . 7 8 1 4 . 0 7 1 4 . 4 4 6 . 4 7 9 . 3 4 2 . 1 5 

K20 
0 . 5 9 

I 102 
3 . 4 9 

P205 MNO 
0 . 9 1 U . 2 5 

l i t / 

1120 
7 5 - 1 4 4 

COHHEMIS 



4 6 . 9 4 
4 7 . 0 2 
4 7 . 0 5 
4 6 . 9 9 
4 7 . 9 0 
4 6 . 8 5 
4 7 . 0 4 
4 6 . 7 4 
4 7 . 5 4 
4 6 . 8 1 
4 7 . 8 9 
4 7 . 1 0 
4 7 . 8 5 

1 3 . 6 7 
1 3 . 5 2 
1 3 , 7 4 
1 3 . 4 8 
1 3 . 6 7 
1 3 . 8 9 
1 5 . 5 1 
1 3 , 9 3 
1 3 , 4 8 
1 5 , 8 4 
1 4 . 4 8 
1 4 . 2 2 
1 4 . 0 9 

1 4 . 8 4 
1 5 . 2 1 
1 4 . 8 6 
1 5 . 2 9 
1 4 . 7 9 
1 5 . 4 0 
1 5 . 5 7 
1 5 . 6 6 
1 5 . 5 2 
1 5 . 0 5 
1 4 . 0 0 
1 5 . 0 5 
1 4 . 9 2 

6 . 5 2 
6 . 1 5 
6 , 1 1 
6 , 0 5 
5 , 9 7 
5 , 9 5 
5 , 9 6 
5 , 9 5 
5 , 8 8 
5 . 8 0 
5 . 6 8 
5 . 5 6 
5 . 4 5 

9 , 9 9 
9 , 6 7 
9 , 1 1 
9 , 7 4 
9 . 5 9 
9 . 5 8 
9 . 7 4 
9 . 5 4 
9 . 0 9 
9 . 4 7 
9 . 9 9 

1 0 . 3 0 
9 . 7 7 

2 , 3 4 
2 , 4 2 
5 , 2 5 
2 , 4 1 
2 , 4 3 
2 , 3 6 
2 , 3 4 
2 , 3 2 
2 , 3 3 
2 , 1 3 
2 . 0 6 
2 . 1 6 
2 , 1 6 

0 . 7 4 
0 . 8 0 
0 , 7 5 
0 . 8 5 
0 , 7 8 
0 , 5 1 
0 , 8 1 
0 . 6 8 
0 . 7 5 
0 . 8 8 
0 . 7 1 
0 . 4 6 
0 . 6 7 

3 . 5 7 
5 . 7 3 
3 . 5 6 
3 . 8 2 
3 . 6 4 
3 . 7 0 
3 . 7 9 
3 . 5 3 
3 . 5 4 
5 . 6 6 
3 . 5 1 
5 . 4 0 
5 . 5 9 

0 . 9 5 
0 . 9 2 
0 . 9 6 
0 . 7 4 
0 . 9 0 
0 . 8 5 
0 . 8 8 
0 . 9 0 
1 . 1 1 
0 . 9 6 
0 . 9 2 
0 . 8 8 
0 . 8 6 

0 . 2 5 
0 . 2 9 
0 , 2 5 
0 , 2 0 
0 , 1 9 
0 , 2 1 
0 , 2 5 
0 , 2 1 
0 , 2 2 
0 , 2 2 
0 . 2 2 
0 . 2 1 
0 , 2 1 

7 3 - 1 5 4 
7 2 - 2 5 0 
7 5 - 1 5 7 
7 2 - 2 6 4 
7 3 - 1 3 4 
7 3 - 1 4 0 
7 5 - 4 6 
7 5 - 6 7 
7 5 - 6 6 
7 5 - 5 9 
7 3 - 1 4 6 
7 5 - 5 1 
7 5 - 5 1 U 

AVERAGE 4 7 , 1 7 1 3 , 7 8 1 5 . 1 7 5 . 9 1 9 . 6 5 2 . 3 1 0 . 7 1 3 . 6 0 0 . 9 0 0 . 2 2 BASIN 

HAXIHUH 4 7 . 9 0 1 4 . 2 2 1 5 . 6 6 
H I N I H U H 4 6 . 7 4 1 5 . 4 8 1 4 . 7 9 

5 . 5 2 1 0 . 5 0 
5 . 4 5 9 . 0 9 

2 . 4 5 
2 . 1 3 

0 . 8 8 
0 . 4 6 

5 . 8 2 
3 . 3 9 

1 . 1 1 
0 . 7 4 

0 . 2 9 
0 . 1 9 

DI rTERENCE 1 . 1 6 0 , 7 4 0 . 8 7 0 . 8 7 1 . 2 1 0 , 3 0 0 , 4 2 0 , 4 3 0 . 3 7 0 . 1 0 

BUrOKD OUFORD MEMBER 

S I 0 2 A L 2 0 5 r e o M G O C A O N A 2 0 K 2 Q I I 0 2 P205 MMO 
5 5 . 7 1 1 4 , 5 2 1 1 , 2 8 5 . 0 1 B . 4 9 2 . 7 0 1 . 4 0 2 . 2 0 0 . 3 8 0 . 1 4 
5 5 . 9 2 1 4 . 0 1 1 1 . 5 9 4 . 9 5 8 . 4 4 2 . 8 2 1 . 4 1 2 . 2 1 0 . 3 8 0 . 1 5 
5 4 . 0 7 1 3 . 9 7 1 1 . 3 5 4 . 9 2 8 . 5 1 2 . 7 1 1 . 3 0 2 . 2 1 0 . 3 7 0 . 1 4 
5 4 . 2 0 1 4 . 0 8 1 1 . 1 5 4 . 8 6 8 . 3 8 2 . 7 3 1 . 5 1 2 . 1 2 0 . 3 7 0 . 1 5 
5 4 . 3 2 1 4 . 8 1 1 0 . 3 8 4 . 8 3 8 . 8 0 2 . 8 4 1 . 3 0 2 . 0 5 0 . 2 B 0 . 1 7 
5 4 . 5 2 1 4 . 0 8 1 0 . 9 3 4 . 7 6 8 . 8 1 2 . 7 3 1 . 3 1 2 . 2 2 0 . 3 1 0 . 1 5 
5 4 . 6 5 1 4 . 4 3 1 1 . 4 3 4 . 7 0 8 . 0 5 2 . 4 5 1 . 4 3 2 . 0 4 0 . 3 2 0 . 2 1 
5 5 . 1 0 1 4 . 2 3 1 0 . 2 1 4 . 6 4 8 . 3 6 2 . 9 2 1 . 5 1 2 . 2 2 0 . 3 6 0 . 1 3 
5 3 . 6 0 1 4 . 8 1 1 1 . 9 5 4 . 5 2 8 . 5 1 2 . 3 6 1 . 3 3 1 . 9 5 0 . 2 6 0 . 1 6 

1120 COHHEMIS 
7 6 - 2 5 5 
7 6 - 2 7 3 
7 6 - 2 6 6 
7 6 - 2 7 7 
7 2 - 1 4 6 
7 6 - 2 4 0 
7 1 - 3 
7 6 - 2 1 7 
7 2 - 1 7 1 

AVERAGE 5 4 . 2 1 1 4 . 3 0 1 1 . 1 2 4 . 8 1 8 . 4 8 2 . 7 0 1 . 3 9 2 . 1 4 0 . 3 4 0 . 1 6 BUrORD 

HAXIHUH 55.10 14.81 11.95 5.01 
HIHIHUM 53.60 13.97 10.21 4.62 

8.81 
8.05 

2.92 1.51 
2.56 1.30 

2.22 0.38 0.21 
1.95 0,26 0,13 

OirrEREMCE 1,50 0,84 1,74 0,39 0,76 0,56 0,21 0,27 0,12 0,08 

ELEPHANT ELEPHANT HOUNTAIN HEMBeR 

5102 AL203 reo 
51. 
50. 
51. 
51. 

64 
99 
39 
13 

13, 77 
13,51 
1 3,15 
13,55 

50,77 
49,93 
49,97 
51,04 
50,58 
50,77 
49,22 
50.92 
50.79 
50.22 

13, 
14, 
15. 
13. 
13, 
12. 
14. 
13, 
13. 
14. 

82 
04 
39 
61 
67 
64 
66 
66 
55 
35 

14.33 
14.66 
14.47 
14.54 
14.29 
14.86 
15.12 
14.68 
14.96 
15.04 
15.07 
14.57 
14.50 
13.98 

GO 

.49 

.46 

.45 

.45 

.44 
,44 
,43 
,43 
,42 
,41 
,41 
,41 
,41 
,40 

CAO 
7 . 72 
8,10 
8,65 
8,16 
8.17 
8,53 
8.66 
8.24 
8.55 
8.61 
8.65 
8.25 
8,50 
8,68 

NA20 
2.24 

43 
46 
52 
i 2 
12 

2,41 
2,32 
2.41 
2,60 
2,31 
2,41 
2,40 
2.50 

K20 
1,22 
1,11 

20 

21 
1,41 
0,9 7 
1,51 
1,21 

50 
40 
50 
5 0 

TI02 
5,56 
3,55 
3.27 
5,54 
3,63 
3,55 
5,47 
3.42 
3.51 

1. 50 
0.79 

51 
39 
41 
51 
56 

P205 
0.59 
0.59 
0.54 
0.60 
0.62 
0.50 
0.50 
0.58 
0.58 
0.58 
0.48 
0.58 
0.57 
0.77 

HNO 
0.23 

1120 COHHENTS 

,18 
,20 
,18 
,25 
. 22 
,23 
,18 
,17 
,18 
,23 
,18 
,1 7 
,19 

73-20 
7 0 - b 2 
73-20 f 
76-64 
72-241 
75-60 
71-111 
7b-'>'> 
75-162 
72-525 
71-116 
76-55 
76-57 
75-84 

l.̂ 'J 



5 0 . 2 7 
5 0 , 8 0 
5 1 , 4 1 
5 1 , 1 2 
5 0 , 5 8 
5 0 , 6 8 
5 0 , 7 0 
5 1 , 1 8 
5 0 , 7 5 
5 0 , 5 2 
5 U , 7 5 
4 9 , 5 2 
5 0 , 5 0 
5 1 , 1 8 
5 0 . 8 5 
5 1 . 0 4 
5 0 . 6 0 
5 0 . 8 1 
5 0 , 9 2 
5 0 , 1 1 
5 1 , 5 8 
5 0 , 1 0 
5 0 , 5 0 
5 0 , 9 0 
5 1 , 1 9 
5 1 , 6 2 
5 0 , 8 6 
5 1 , 9 4 
5 1 , 0 1 
5 0 , 6 5 
5 1 , 7 4 
5 0 , 5 9 
5 1 , 6 5 
5 1 . 2 9 
5 1 . 0 9 
5 2 . 0 9 

1 5 . 2 0 
1 5 . 5 9 
1 5 . 0 5 
1 2 . 8 8 
1 3 , 7 8 
1 3 , 4 1 
1 3 , 2 7 
1 3 , 4 2 
1 5 , 5 4 
1 5 , 5 0 
1 5 , 5 4 
1 4 , 3 3 
1 3 . 5 8 
1 2 . 7 2 
1 3 . 2 2 
1 3 . 5 5 
1 4 . 5 7 
1 5 . 5 9 
1 4 . 0 4 
1 3 . 3 0 
1 3 . 7 9 
1 5 . 8 0 
1 4 , 0 0 
1 5 , 3 5 
1 3 , 4 1 
1 2 , 6 0 
1 3 , 8 5 
1 3 , 9 4 
1 5 , 5 5 
1 5 , 3 2 
1 3 , 0 3 
1 3 . 7 2 
1 3 . 1 6 
1 4 . 0 0 
1 3 . 6 6 
1 3 . 2 8 

1 5 . 2 8 
1 4 . 6 8 
1 4 . 5 0 
1 4 . 7 6 
1 4 . 9 5 
1 4 . 7 4 
1 4 . 7 4 
1 4 . 7 8 
1 4 . 7 2 
1 4 . 5 2 
1 4 . 8 5 
1 4 . 5 8 
1 5 . 1 9 
1 4 . 9 7 
1 5 . 0 8 
1 4 . 7 0 
1 3 . 6 6 
1 4 . 6 5 
1 4 . 7 1 
1 4 . 7 5 
1 4 . 3 7 
1 5 . 1 9 
1 4 . 5 6 
1 4 . 5 5 
1 4 . 4 0 
1 5 . 1 2 
1 4 . 9 9 
1 4 . 0 9 
1 4 . 4 8 
1 5 . 2 4 
1 4 . 8 5 
1 4 . 7 8 
1 4 . 7 0 
1 3 . 5 6 
1 4 . 0 3 
1 4 . 4 8 

4 . 3 9 
4 . 5 9 
4 . 3 9 
4 . 5 9 
4 . 5 5 
4 . 3 5 
4 . 3 4 
4 . 3 4 
4 . 3 5 
4 . 3 2 
4 . 3 1 
4 . 3 1 
4 . 2 8 
4 . 2 7 
4 . 2 7 
4 . 2 7 
4 . 2 6 
4 . 2 5 
4 . 2 4 
4 , 2 3 
4 , 2 2 
4 , 1 9 
4 , 1 9 
4 . 1 1 
4 . 0 9 
4 . 0 6 
4 . 0 6 
4 . 0 4 
4 . 0 4 
4 . U 2 
4 . 0 0 
3 . 9 9 
3 . 9 8 
3 . 8 9 
3 . 8 7 
3 . 7 0 

8 . 4 4 
8 . 3 5 
8 . 5 6 
8 . 3 7 
8 . 1 9 
8 . 5 6 
8 . 4 8 
8 . 1 5 
8 . 4 0 
8 . 7 0 
8 . 4 5 
B . 5 7 
8 . 2 8 
8 . 5 9 
7 . 9 1 
8 . 1 2 
8 . 6 6 
8 . 1 5 
B . 0 1 
8 . 4 5 
7 . 6 0 
8 . 1 5 
8 . 6 9 
8 . 5 4 
7 . 9 7 
8 . 1 1 
8 . 1 2 
7 . 8 5 
8 . 3 5 
8 . 5 6 
8 . 3 1 
8 . 7 0 
8 . 1 6 
8 . 7 5 
8 . 8 6 
8 . 2 5 

2 . 6 8 
2 . 3 5 
2 . 0 6 
2 . 6 0 
2 . 4 3 
2 . 6 3 
2 . 5 5 
2 . 2 2 
2 . 5 5 
2 . 4 2 
2 , 5 2 
2 , 6 0 
2 , 5 3 
2 , 4 4 
2 , 5 4 
2 , 4 4 
2 , 3 9 
2 , 4 3 
2 . 5 2 
2 . b 2 
2 .1 ,7 
2 . 7 6 
2 . 4 5 
2 . 5 0 
2 . 3 5 
2 . 5 4 
2 . 3 5 
2 . 4 2 
2 . 6 2 
2 . 4 2 
2 . 3 6 
2 . 3 5 
2 . 4 5 
2 . 8 4 
2 , 5 4 
2 , 2 6 

1 , 2 4 
1 . 2 2 
1 . 1 6 
1 , 3 6 
1 , 1 1 
1 . 3 2 
1 , 5 0 
1 , 3 1 
1 , 5 8 
1 , 2 6 
1 . 3 1 
1 , 0 0 
1 , 3 2 
1 , 5 2 
1 . 2 2 
1 , 2 2 
0 , 9 8 
1 , 5 1 
1 . 2 1 
1 , 3 1 
1 , 2 3 
1 , 1 2 
0 , 9 0 
1 . 4 1 
1 . 2 2 
1 . 3 2 
1 . 2 2 
1 . 2 1 
1 . 3 1 
1 , 2 6 
1 , 1 2 
1 , 0 0 
1 . 3 2 
0 . 9 2 
1 , 0 1 
1 , 1 3 

5 , 4 4 
5 , 4 7 
3 , 5 0 
3 . 5 5 
3 . 4 4 
3 . 4 4 
3 . 4 4 
3 . 5 5 
3 . 4 7 
3 , 5 3 
3 , 4 1 
3 , 5 0 
3 , 4 4 
3 , 3 6 
3 . 5 5 
5 . 5 6 
5 . 4 3 
3 . 6 5 
3 . 3 5 
3 . 6 2 
3 . 7 0 
5 . 5 7 
3 . 3 7 
3 . 6 8 
3 . 6 8 
3 . 5 7 
3 . 4 5 
5 . 5 3 
3 . 6 5 
3 . 4 9 
3 . 4 9 
3 . 4 8 
5 . 4 7 
3 . 5 8 
3 . 5 6 
5 . 5 0 

0 . 5 5 
0 . 5 9 
0 , 5 7 
0 , 5 9 
U , 5 8 
0 , 5 5 
0 , 5 6 
0 , 5 9 
0 , 5 7 
0 , 4 9 
0 , 5 5 
0 , 5 9 
0 , 5 6 
0 , 4 9 
0 , 5 6 
0 , 6 2 
0 , 5 9 
0 , 5 9 
0 . 6 0 
0 . 6 1 
0 . 6 6 
0 . 5 5 
0 . 5 5 
0 . 5 4 
0 . 6 5 
0 . 5 2 
0 . 5 6 
0 . 6 0 
0 . 6 1 
0 . 5 6 
0 . 5 8 
0 . 5 8 
0 , 6 2 
0 , 5 0 
0 . 5 9 
0 . 6 0 

0 . 2 1 
0 . 1 8 
0 . 1 9 
0 , 2 1 
0 , 1 8 
0 , 2 1 
0 , 2 1 
0 , 1 8 
0 . 2 1 
0 . 3 5 
0 . 2 1 
0 . 2 1 
0 . 2 0 
0 . 2 2 
0 , 1 8 
0 , 1 7 
0 , 2 0 
0 , 2 7 
0 . 2 3 
0 , 1 8 
0 , 1 8 
0 , 1 8 
0 , I B 
0 , 0 0 
0 , 2 4 
0 , 2 2 
0 , 1 6 
0 , 1 7 
0 , 2 0 
0 , 2 0 
0 , 2 4 
0 , 1 9 
0 . 2 4 
0 . 1 6 
0 . 1 8 
0 . 2 4 

74-90 
76-76 
C-21 
C-42 
71-95 
74-510 
74-524 
76-51 
74-298 
71-109 
74-517 
75-62 
74'328 
71-122 
72-256 
75-87 
75-44 
72-240 
72-144 ' 
72-265 
73-74 
75-57 
75-58 
71-107A 
72-266 
71-101 
75-38 
73-56 
71-107 
74-299 
71-89 
75-56 
71-17 
73-150 
72-251 
71-124 

AVERAGE 50.89 13.52 14.66 4.26 8,31 2,45 1,23 3.51 0.58 0,20 ELePHANT 

HAXIHUH 52,09 14.57 15.28 
HINIHUH 49.52 12.60 13.56 

4.49 
3.70 

8.86 
7.60 

2.84 
2.12 

1.51 
0, 79 

3.70 
3.33 

0.77 
0.49 

0.35 
0.16 

oirreHENCE 2 . 5 7 1 . 9 7 1 . 7 2 0 . 7 9 1 . 2 6 0 . 7 2 0 . 7 2 0 . 3 7 0 . 2 8 U . 1 9 

POHONA POHONA MEHIJ6R 

SI02 AL205 reo 
5 1 . 7 4 1 4 . 9 9 1 0 , 5 0 
5 1 , 
5 1 , 

56 1 4 , 8 6 1 0 . 4 8 
50 1 5 . 0 9 1 0 . 5 0 

5 1 . 8 5 1 4 . 6 9 1 0 , 1 2 
51 . 5 5 1 4 . 7 4 1 0 . 5 5 
5 1 . 0 4 1 5 . 1 8 1 0 , 8 4 
5 1 , 9 8 1 4 , 6 9 1 0 , 2 7 
5 1 , 7 5 1 4 , 7 0 1 0 . 6 7 
5 1 . 2 5 1 4 . 9 1 1 0 . 7 5 
5 1 . 5 7 1 4 , 8 6 1 0 , 6 3 
5 1 , 3 2 1 5 , 0 7 1 0 , 4 4 
5 2 , 0 9 1 4 , 6 0 1 0 . 5 7 

HGO 
7 , 4 4 
7 , 5 8 
7 , 2 5 
7 , 2 2 
7 , 1 9 
7 . 1 9 
7 . 1 6 
7 . 1 4 
7 . 1 3 
7 , 1 2 
7 , 0 6 
7 , 0 5 

CAO 
1 0 . 4 5 
1 0 , 8 5 
1 0 , 7 0 
1 0 . 8 2 
1 0 . 7 1 
1 0 . 4 5 
1 0 , 6 5 
1 0 , 6 8 
1 0 , 8 9 
1 0 , 7 4 
1 0 . 8 5 
1 0 , 5 7 

HA 20 
2 , 2 1 
2 , 5 5 
2 , 5 9 
2 . 4 6 
2 . 3 9 
2 . 5 9 
2 , 5 5 
2 , 5 1 
2 , 5 9 
2 , 4 4 
2 , 4 1 
2 , 5 0 

K20 
0 , 6 7 
0 , 6 2 
0 , 5 7 
0 , 6 7 
0 . 5 8 
0 . 6 9 
0 . 6 5 
0 . 5 7 
0 . 5 6 
0 . 5 7 
0 , 6 « 
0 , 5 9 

I I 0 2 
1 ,61 
1 , 5 5 
1 . 5 5 
1 . 5 8 
1 . 6 4 
1 , 6 2 
1 , 6 4 
1 , 6 0 
1 , 5 4 
1 , 6 3 
1 , 5 8 
1 , 6 2 

P205 
0 , 2 2 
0 , 2 5 
0 , 1 9 
0 , 2 6 
0 , 2 5 
0 , 2 2 
0 , 2 7 
0 , 2 5 
0 , 2 0 
0 . 2 5 
0 . 2 1 
0 . 2 4 

HHO 
0 . 1 6 
0 . 1 6 
0 . 0 0 
0 . 1 6 
0 , 1 6 
0 , 1 7 
0 , 1 7 
0 , 1 7 
0 , 1 8 
0 , 1 7 
0 , 1 7 
0 , 1 7 

H20 
7 1 - 1 0 6 
C - 1 7 7 
7 1 - 1 0 6 A 
7 5 - 1 0 2 
C - 1 6 8 
7 1 - 1 1 5 
C - 1 5 0 
C-1 5 
7 4 - 5 2 7 
C - 1 6 6 
7 4 - 3 2 9 
7 5 - 5 6 5 A 

coHneNis 

(M, 



D I r r e H E N C E 

5 1 . 9 5 
5 1 . 7 5 
5 1 . 9 2 
5 1 . 5 9 
5 2 . 1 5 
5 1 . 9 1 
51 . 6 6 
5 2 . 1 1 
5 1 . 5 2 
5 2 . 1 5 
5 2 . 2 2 
5 1 . 9 7 
5 2 . 1 4 
5 1 . 5 7 
5 2 . 1 8 
5 1 . 3 0 
5 2 . 0 9 
5 2 . 1 1 
5 2 . 2 5 
5 2 . 2 5 
5 2 . 5 0 
5 5 . 0 8 
5 1 . 7 5 

5 1 . 7 3 

5 2 . 2 3 
5 1 . 0 4 

1 . 1 9 

1 4 . 9 2 
1 4 . 76 
1 4 . 8 5 
1 4 . 8 5 
1 4 . 9 4 
1 4 . 7 8 
1 4 , 74 
1 4 . 7 9 
1 4 . 8 8 
1 5 . 0 5 
1 4 . 5 7 
1 4 . 9 9 
1 4 . 1 4 
1 5 . 0 8 
1 5 . 1 9 
1 4 . 8 1 
1 4 . 7 1 
1 5 . 4 5 
1 5 . 4 5 
1 4 . 7 4 
1 4 . 8 3 
1 4 . 6 7 
1 4 . 2 5 

1 4 . 8 6 

1 5 . 1 9 
1 4 . 6 0 

0 . 5 9 

1 0 . 6 3 
1 0 . 6 0 
1 0 . 4 6 
1 0 . 7 9 
1 0 . 0 9 
1 0 , 5 5 
1 0 , 5 9 
1 0 , 4 3 
1 0 , 5 5 
1 0 , 5 5 
1 0 . 1 1 
1 0 . 7 3 
1 0 . 8 0 
1 0 . 7 4 
1 0 . 2 9 
1 0 . 9 5 
1 0 . 6 6 

9 . 9 9 
9 . 9 6 

1 0 . 5 4 
1 0 . 4 1 
1 0 . 2 6 
1 2 . 3 4 

1 0 . 5 4 

1 0 . 9 5 
1 0 . 0 9 

0 . 8 6 

7 . U 5 
7 , 0 4 
7 . 0 1 
7 , 0 0 
7 , 0 0 
5 , 9 9 
6 , 9 8 
6 . 9 5 
6 , 9 3 
6 , 9 1 
6 , 8 8 
6 . 8 8 
6 . 8 7 
6 . 7 8 
6 . 7 8 
6 . 7 7 
6 . 7 3 
6 . 6 3 
6 , 6 1 
6 , 5 5 
6 , 0 3 
5 , 8 0 
5 . 7 6 

7 , 0 2 

7 , 4 4 
6 , 5 5 

0 , 8 9 

1 0 , 2 1 
1 0 , 7 1 
1 0 , 5 3 
1 0 , 6 1 
1 0 , 4 8 
1 0 , 5 7 
1 0 , 5 8 
1 0 , 7 0 
1 0 , 9 0 
1 0 , 3 0 
1 0 , 6 8 
1 0 , 1 6 
1 0 , 4 9 
1 0 , 9 6 
1 0 , 3 7 
1 0 . 7 8 
1 0 . 5 0 
1 0 , 3 3 
1 0 , 4 8 
1 0 , 6 5 
1 0 , 7 4 
1 0 . 6 4 
1 0 . 5 7 

1 0 , 6 2 

1 0 , 9 6 
1 0 , 1 6 

0 , 8 0 

2 , 1 4 
2 , 3 7 
2 , 2 1 
2 . 5 1 
2 . 4 3 
2 . 4 2 
2 . 5 9 
2 , 1 7 
2 , 5 0 
2 , 2 5 
2 , 4 2 
2 , 5 3 
2 , 4 2 
2 , 5 2 
2 , 3 3 
2 . 4 9 
2 . 3 0 
2 . 4 9 
2 . 4 3 
2 . 3 5 
2 , 2 5 
2 , 3 4 
1 , 9 2 

2 , 3 5 

2 , 5 1 
2 , 1 4 

0 , 3 7 

0 , 7 5 
0 , 5 5 
0 . 6 6 
0 . 6 9 
0 . 6 7 
0 . 6 9 
0 . 6 2 
0 . 5 / 
0 . 6 8 
0 . 6 3 
0 . 8 9 
0 . 5 6 
0 . 6 7 
0 . 5 9 
0 , 4 9 
0 , 6 5 
0 . 6 5 
0 . 7 0 
0 . 6 3 
0 . 6 5 
0 . 7 8 
0 . 7 9 
0 . 5 4 

0 , 6 3 

0 . 7 5 
0 . 4 9 

0 . 2 6 

1 . 5 5 
1 . 6 0 
1 . 6 5 
1 , 5 7 
1 , 6 2 
1 , 6 7 
1 , 7 1 
1 . 5 1 
1 . 6 1 
1 , 6 2 
1 , 6 1 
1 , 7 2 
1 , 8 1 
1 , 5 4 
1 , 7 2 
1 . 6 2 
1 . 6 1 
1 , 6 6 
1 , 5 7 
1 , 6 3 
1 , 6 3 
1 , 6 3 
1 , 8 1 

1 , 6 2 

1 , 7 2 
1 ,54 

0 , 1 8 

0 . 2 8 
0 . 2 6 
0 . 2 7 
U . 2 0 
0 . 2 6 
0 . 5 2 
0 . 2 8 
0 . 2 6 
0 . 2 3 
0 . 2 6 
0 . 2 7 
0 . 3 1 
0 . 2 5 
0 . 2 2 
0 . 2 7 
0 . 2 2 
0 . 2 7 
0 . 2 4 
0 . 2 3 
0 . 2 5 
0 . 2 4 
0 . 3 2 
0 . 2 8 

0 . 2 5 

0 . 5 2 
0 . 2 0 

0 , 1 2 

0 , 2 0 
0 , 1 7 
0 , 1 7 
0 , 1 8 
0 , 1 7 
0 , 1 7 
0 , 1 7 
0 , 1 7 
0 , 1 8 
0 , 1 9 
0 , 1 9 
0 . 2 0 
0 . 1 5 
0 . 1 7 
0 . 1 9 
0 . 1 8 
0 . 1 7 
0 , 2 0 
0 , 1 9 
0 , 1 7 
0 , 2 0 
0 , 1 9 
0 , 1 4 

0 , 1 7 

0 . 2 0 
0 . 1 6 

0 . 0 4 

7 5 - 1 8 
7 5 - 5 4 8 
C - 2 7 
7 4 - 5 5 4 
C - 5 7 
C -2B 
C - 5 0 
C -24 
7 4 - 5 2 5 
7 2 - 1 4 5 A 
7 3 - 5 8 
7 2 - 4 0 A 
7 2 - 5 2 4 
7 3 - 4 1 
7 2 - 9 0 
7 4 - 3 0 5 
7 3 - 1 8 r 
7 3 - 8 0 
7 3 - 7 1 
7 1 - 1 2 7 
7 1 - 1 2 8 
7 3 - 5 7 
7 3 - 1 0 6 

POHONA 

ESQUAT ESQUATZEL MEMBeR 

A V e R A C e 

M A X I M U M 
M I N I M U M 

o i F F e R e N c e 

5 1 0 2 
5 5 . 8 6 
5 4 . 5 5 
5 4 . 0 1 
5 4 . 0 2 
5 3 . 3 0 
5 4 . 3 7 
5 3 . 8 7 
5 4 . 2 5 
5 3 . 7 1 

5 3 . 9 9 

5 4 , 5 5 
5 5 , 5 0 

1 . 2 5 

A L 2 0 5 r e o 
1 4 , 1 8 
1 3 . 2 3 
1 3 . 5 0 
1 4 . 1 1 
1 4 . 1 2 
1 3 . 8 2 
1 3 . 7 7 
1 3 . 9 1 
1 5 . 6 2 

1 3 . 8 1 

1 4 . 1 8 
1 5 . 2 3 

0 . 9 5 

1 2 . 3 1 
1 2 . 6 5 
1 2 . 8 8 
1 2 . 6 2 
1 2 . 6 2 
1 2 . 3 6 
1 2 . 7 9 
1 2 . 7 0 
1 2 . 9 8 

1 2 . 6 5 

1 2 . 9 8 
1 2 . 3 1 

0 . 5 7 

HGO 
4 . 2 1 
4 . 1 7 
4 . 0 9 
3 . 9 9 
3 . 8 7 
3 . 8 1 
3 . 7 7 
3 . 7 3 
3 . 5 9 

3 . 9 1 

4 . 2 1 
3 . 5 9 

0 . 6 2 

CAO 
7 . 7 8 
7 . 5 4 
7 . 1 4 
7 . 2 5 
7 . 9 9 
7 . 7 2 
7 . 2 9 
7 . 4 3 
7 . 7 8 

7 . 5 5 

7 . 9 9 
7 . 1 4 

0 . 8 5 

MA20 
2 . 4 6 
2 . 7 4 
2 . 5 5 
2 . 5 5 
2 . 8 6 
2 . 5 7 
2 . 7 5 
2 . 7 2 
2 . 6 3 

2 . 6 5 

2 . 8 6 
2 . 4 6 

0 , 4 0 

K20 
1 , 5 4 
1 . 5 2 
1 . 8 4 
1 . 6 3 
1 . 8 1 
1 , 6 5 
1 . 7 3 
1 . 6 1 
1 . 7 1 

1 . 6 7 

1 . 8 4 
1 . 5 2 

0 . 3 2 

r i 0 2 
2 . 6 7 
2 . 7 4 
3 . 0 6 
2 , 8 6 
2 , 6 5 
2 . 7 8 
3 . 0 6 
2 . 7 2 
5 . 0 2 

2 . 8 4 

5 . 0 6 
2 . 6 3 

0 . 4 3 

P205 
0 . 4 2 
0 . 3 9 
0 . 4 7 
0 . 4 5 
0 . 3 6 
0 . 4 0 
0 . 4 5 
0 . 5 5 
0 . 4 5 

0 . 4 1 

0 . 4 7 
0 . 3 3 

0 . 1 4 

HMO H20 
0 . 2 0 i 
0 . 1 5 
0 . 2 0 
0 . 2 0 i 
0 . 1 9 
0 . 2 4 
0 . 2 0 i 
0 . 1 5 
0 . 1 8 

' 3 - 1 5 2 
r 3 - 1 4 5 
' 3 - 1 9 
' 3 - 1 5 1 
' 4 - 2 1 8 
' 1 - 9 0 
' 3 - 2 2 
' 2 - 2 6 0 
r3 -22 r 

0 . 1 9 eSQUAT 

0 , 2 4 
0 , 1 5 

0 , 0 9 

C U H M e N f s 

SL I P u e i S S E M f E L S H I D 6 E H E H U E R ; S L I P P E R Y CREEK f L O U 

5102 
5 2 , 1 0 
5 1 , 8 5 
5 2 , 0 0 

A L 2 0 3 fEO 
1 4 , 0 9 1 1 . 5 5 
14 . 5 0 1 1 . 5 9 
1 4 . 2 9 1 1 . 6 8 

H60 
5 . 6 1 
5 . 6 0 
5 . 4 7 

CAO 
9 . 5 8 
9 . 5 6 
9 . 6 0 

NA20 
2 , 6 5 
2 , 7 7 
2 , 6 3 

K20 
0 , 8 4 
0 , 8 5 
0 , 9 1 

I I 0 2 
2 , 5 5 
2 . 4 3 
2 . 4 3 

P205 HMO 
0 . 5 3 0 , 1 6 
0 , 4 3 0 , 1 9 
0 , 5 2 0 , 1 5 

1120 COHHEMIS 
7 6 - 2 3 3 
7 2 - 1 4 7 
7 6 - 2 3 9 

\'sn 



AVERAGE 5 1 , 9 8 1 4 , 2 9 1 1 , 6 1 5 , 5 6 9 , 5 1 2 , 5 8 0 , 8 7 2 , 4 7 0 , 4 9 0 , 1 7 SL IP 

MAXIMUH 5 2 , 1 0 1 4 . 5 0 1 1 . 6 8 5 . 6 1 9 . 6 8 2 . 7 7 0 . 9 1 2 . 5 5 
MIN IHUH 5 1 . 8 5 1 4 . 0 9 1 1 . 5 5 5 . 4 7 9 . 5 6 2 . 6 3 0 . 8 4 2 . 4 3 

0 . 5 3 0 . 1 9 
0 . 4 3 0 . 1 5 

D i r r e R E N C E 0,25 0,41 0,13 0,14 0.12 0.14 0.07 0.12 0.10 0.04 

LEU OHCH HEISSENreLS RlOCe HeHB6R; leUISTON OKCHAROS rLOU 

5102 AL203 reo HGO CAO MA20 K20 
49,21 15,55 11.35 7.72 10.52 2.23 0.34 

• 50.53 15,07 10.61 6.55 10.82 2,39 0,48 
50.03 15.08 1Z.25 6.44 9.63 2.39 0.57 

AVERAGE 49,62 15,22 11.79 7.08 10.07 2.31 0.45 

HAXIHUH 
HINIHUH 

DIFFERENCE 

5 0 . 0 3 1 5 . 3 5 1 2 . 2 5 7 , 7 2 1 0 . 5 2 2 , 3 9 0 , 5 7 
4 9 , 2 1 1 5 , 0 8 1 1 . 3 5 6 , 4 4 9 , 6 3 2 , 2 3 0 , 3 4 

0 , 8 2 0 , 2 7 0 , 8 8 1 . 2 8 0 . 8 9 0 , 1 6 0 , 2 3 0 , 3 7 

T I 0 2 
2 , 2 3 
2 . 4 1 
2 . 6 0 

2 . 4 1 

2 , 6 0 
2 , 2 3 

0 , 3 7 

P205 
0 , 5 1 
0 . 6 3 
0 . 5 8 

0 . 5 4 

0 . 5 8 
0 . 5 1 

0 . 0 7 

HNO 
0 , 1 4 
0 , 2 7 
0 , 2 8 

0 , 2 1 

0 , 2 8 
0 , 1 4 

0 , 1 4 

1120 
7 5 - 1 1 6 
7 4 - 3 1 2 
7 1 - 3 6 

LEW OHCH 

COMMENTS 

ASOTIN ASOTIN MEHBER 

5102 A L 2 0 3 FEO MGO CAO MA20 K20 r 102 
5 0 , 1 1 1 6 , 2 9 9 , 8 5 8 , 4 2 1 0 , 8 6 2 , 1 1 0 , 4 2 1 , 4 0 
5 0 , 9 3 1 6 , 2 9 9 . 6 5 8 . 4 0 1 0 . 5 4 2 , 1 5 0 , 1 0 1 , 4 3 
5 0 . 2 8 1 5 . 6 9 
5 0 . 5 0 1 6 . 1 2 
5 0 . 4 3 1 6 . 1 4 
5 0 . 9 1 1 6 . 3 2 
5 1 . 0 4 1 6 . 0 7 

9 . 6 3 
9 . 6 4 
9 . 8 1 
9 . 5 3 
9 . 2 7 

8 . 3 4 1 1 . 1 3 
8 . 1 6 1 0 . 7 6 
8 . 1 2 1 0 . 7 0 
8 . 0 1 1 0 . 6 4 
7 . 9 3 1 0 , 6 2 

41 
31 
30 
12 
31 

0 . 4 3 
0 . 5 4 
0 . 4 8 
0 . 5 4 
0 . 6 5 

1 . 5 0 
1 . 4 1 
1 . 5 0 
1 . 4 1 
1 . 5 0 

P205 
U . 1 6 
0 . 1 7 
0 . 2 0 
0 . 2 1 
0 . 1 8 
0 . 1 7 
0 . 2 1 

HNO 
0 . 1 6 
0 . 1 1 
0 . 1 2 
0 . 1 8 
0 . 1 9 
0 . 1 9 
0 . 1 8 

H20 COHHENTS 

AVERAGE 5 0 . 6 0 1 6 . 1 3 9 . 6 3 8 . 2 0 1 0 . 7 5 2 . 2 4 0 . 4 5 1 . 4 5 0 . 1 9 0 . 1 6 

7 4 - 3 1 1 
7 2 - 3 1 
7 5 - 1 
7 1 - 3 7 
7 1 - 4 8 
7 1 - 3 8 
7 1 - 1 5 

ASOTIN 

HAXIHUH 5 1 . 0 4 1 6 . 3 2 9 . 8 5 8 . 4 2 1 1 . 1 3 2 . 4 1 0 , 6 5 1 , 5 0 
H I N I H U H 5 0 , 1 1 1 5 . 6 9 9 . 2 7 7 . 9 3 1 0 . 5 4 2 . 1 1 0 . 1 0 1 . 4 0 

0 . 2 1 0 . 1 9 
0 . 1 6 0 . 1 1 

D i r r e R 6 N C 6 

UILOUR 

* 

'* 

* 

AveRAGE 

HA •IH 

0 . 9 3 

UILOUR 

S I 0 2 
5 4 . 3 5 
5 4 . 4 2 
5 4 . 1 1 
5 4 . 0 5 
5 5 . 7 5 
5 5 . 9 5 
5 4 . 4 1 
5 4 . 9 5 
5 4 . 2 5 
5 4 . 5 4 
5 4 . 1 7 

5 4 . 1 2 

5 4 . 4 1 

0 . 6 3 

CREEK 

0 . 5 3 

HEHBER 

A L 2 0 3 r e o 
1 4 . 5 9 
1 4 . 6 8 
1 4 . 1 4 
1 4 , 3 2 
1 4 , 6 5 
1 4 , 6 4 
1 4 , 4 6 
1 5 , 8 1 
1 4 , 6 0 
1 4 , 6 5 
1 4 , 5 9 

1 4 , 5 0 

1 4 , 6 5 

1 0 . 8 8 
1 0 . 5 5 
11 . 2 5 
1 1 . 1 4 
11 . 4 9 
1 0 . 9 6 
1 1 . 3 9 
1 1 . 1 9 
1 0 . 9 4 
1 0 . 5 1 
1 1 . 1 9 

1 1 . 1 5 

11 . 4 9 

0 . 4 9 0 , 5 9 0 . 3 0 

INCLUDING UAROEN 

M60 
4 . 6 5 
4 . 6 2 
4 . 6 0 
4 . 5 7 
4 . 5 7 
4 . 5 4 
4 . 4 8 
4 . 4 7 
4 . 4 6 
4 . 2 7 
4 . 2 1 

4 . 5 1 

4 , 6 6 

CAO 
8 . 1 1 
8 , 3 5 
8 . 4 1 
8 . 6 2 
8 , 1 1 
8 , 5 5 
8 . 1 5 
8 . 1 3 
8 . 4 4 
8 , 2 7 
8 , 0 9 

8 . 3 1 

8 , 5 2 

NA20 
2 , 7 3 
2 , 8 1 
2 , 7 7 
2 , 6 4 
2 . 6 4 
2 , 7 2 
2 , 6 4 
2 , 6 4 
2 , 5 5 
2 , 7 4 
2 , 5 5 

2 , 6 7 

2 . 7 7 

0 . 5 5 0 , 1 0 

f L O U TONGUE 

K20 
1 , 8 2 
1 , 7 1 
1 , 8 6 
1 , 7 2 
1 . 7 3 
1 . 8 1 
1 , 7 3 
1 , 8 2 
1 , 8 2 
1 , 7 5 
1 , 6 4 

1 . 7 7 

1 . 8 5 

T I 0 2 
1 , 9 2 
1 , 9 1 
1 , 8 7 
1 , 9 2 
1 . 9 5 
1 . 9 1 
1 . 8 5 
1 . 9 3 
1 . 9 2 
2 . 2 7 
1 . 9 5 

1 . 9 1 

1 . 9 5 

0 , 0 5 

P205 
0 , 5 3 
0 . 5 5 
0 . 5 6 
0 . 5 1 
0 . 5 6 
0 . 5 1 
0 . 5 4 
0 . 5 9 
0 . 4 7 
0 . 6 0 
0 . 6 7 

0 . 5 4 

0 . 6 7 

O.UB 

HMO 
0 . 2 0 
0 . 1 9 
0 . 1 8 
0 . 2 5 
0 . 2 3 
0 . 2 3 
U . 2 1 
0 . 2 3 
0 . 2 2 
0 . 2 0 
0 . 1 8 

U . 2 1 

0 . 2 5 

\Z% 

H20 
7 2 - 2 2 9 
7 2 - 2 0 9 
7 4 - 2 6 8 
7 2 - 2 1 3 
7 2 - 2 2 2 
7 2 - 2 2 4 
7 1 - 8 4 
7 2 - 2 2 3 
7 1 - 5 9 
7 2 - 2 1 2 
7 2 - 2 8 8 

UILBUH 

COHHENIS 



MINIMUM 5 5 . 7 5 1 4 . 1 4 1 0 . 8 8 4 . 2 1 8 . 0 9 2 . 5 6 1 . 6 4 

DITFERENCE 0 . 6 8 0 . 5 1 0 . 6 1 0 . 4 5 0 . 5 3 0 . 2 1 0 . 2 2 

1.83 0.47 0.18 

0.12 0.20 0.07 

UMATILLA 

« 

* 
* 

U H A T I L l 

5 1 0 2 
5 4 . 8 0 
5 5 . 0 0 
5 3 . 8 5 
5 3 . 7 6 
5 4 . 2 2 
5 4 . 8 6 
5 3 . 7 9 
5 3 . 9 4 
5 4 . 1 5 
5 4 . 7 2 
5 4 . 6 1 
5 4 . 0 1 
5 5 . 0 4 
5 5 . 4 7 
5 5 . 2 1 
5 3 . 1 4 
5 3 . 5 0 

.A MEHl lEH 

A L 2 0 5 FEO 
1 4 . 10 
1 5 , 9 5 
1 3 , 8 2 
1 5 , 5 9 
1 5 , 7 5 
1 4 , 5 2 
1 5 , 9 2 
1 5 , 9 7 
1 5 , 9 1 
1 4 , 6 0 
1 4 , 1 9 
1 4 , 5 8 
1 4 . 5 6 
1 4 . 0 2 
1 4 . 0 5 
1 5 . 9 5 
1 5 . 2 2 

1 1 . 9 9 
1 2 . 2 1 
1 2 . 5 5 
1 5 . 2 1 
1 2 . 8 1 
1 2 . 4 5 
1 2 . 7 7 
1 3 . 5 2 
1 2 . 4 3 
1 2 , 2 1 
1 2 . 3 0 
1 2 . 7 8 
1 2 . 1 0 
1 3 . 8 8 
1 1 . 9 6 
1 4 , 6 9 
1 3 , 7 2 

HGO 
3 , 1 4 
3 , 1 5 
2 , 8 4 
2 , 8 4 
2 , 8 5 
2 , 7 4 
2 . 7 2 
2 , 6 7 
2 , 6 4 
2 , 5 7 
2 , 5 7 
2 . 5 6 
2 . 4 7 
2 . l>2 
2.1,2 
2 , 1 0 
1 , 8 5 

CAO 
b . 2 7 
6 . 0 4 
6 . 0 4 
6 , 2 5 
5 , 0 5 
6 , 0 5 
6 , 1 5 
5 . 9 7 
6 . 0 9 
6 , 1 1 
6 , 1 5 
5 , 1 4 
5 , 9 7 
3 , 7 3 
6 , 1 1 
6 , 0 2 
5 , 0 2 

HA20 
2 , 8 4 
3 , 0 3 
5 , 6 5 
5 , 5 4 
5 , 4 3 
5 , 0 4 
3 , 5 2 
2 , 9 7 
3 . 4 5 
3 . 2 9 
3 . 5 9 
3 . 4 9 
3 . 2 0 
3 . 1 6 
3 , 0 3 
3 , 4 6 
3 , 1 8 

K20 
2 , 5 3 
2 , 4 2 
2 , 5 4 
2 , 8 4 
2 , 6 5 
2 , 5 5 
2 . 5 7 
2 . 6 7 
2 . 9 4 
2 . 4 6 
2 . 5 7 
3 . 2 3 
2 . 5 8 
3 . 0 5 
3 . 1 5 
2 . 6 2 
2 . 5 7 

T I 0 2 
3 . 1 4 
3 . 0 3 
2 . 8 4 
2 . 9 4 
2 , 8 5 
2 , 7 4 
2 , 8 7 
2 , 7 7 
2 , 6 4 
2 , 7 7 
2 , 4 6 
2 , 6 9 
2 , 6 8 
2 , 7 7 
2 , 6 2 
2 , 7 3 
2 , 8 8 

P205 
U .8U 
0 . 8 4 
0 . 8 7 
0 . 9 2 
0 . 9 2 
0 . 8 2 
0 . 8 3 
0 . 9 0 
0 . 9 8 
0 . 7 3 
0 . 9 0 
0 . 8 9 
0 . 8 2 
0 . 9 2 
0 . 9 7 
0 . 4 9 
0 , 9 0 

HNO 
0 , 1 6 
0 , 1 9 
0 , 19 
0 , 2 2 
0 , 1 8 
0 , 1 6 
0 , 0 0 
0 , 2 3 
0 , 1 6 
0 , 1 6 
0 , 1 6 
0 , 2 5 
0 , 1 5 
0 , 2 9 
0 , 1 7 
0 , 4 2 
0 , 1 2 

AVEKAGE 54,55 14,10 12.60 2.70 5.85 3,24 2,71 2,78 0,88 0,19 

HAXIHUH 55,47 14,60 13,88 
HIMIHUM 53,75 15,59 11,96 

3,14 
2,42 

6,27 
3,73 

3,65 
2.84 

3.28 
2.33 

3,14 
2,46 

0.98 
0.73 

0.29 
0.15 

1120 
73-81 
73-83 
71-125 
72-300 
72-257 
72-165 
71-125A 
72-254 
72-268 
72-175 
73-15 
71-4 
72-174 
71-72 
76-48 
72-231 
72-172 

UHATILLA 

COHHEMIS 

OirFEHEMCE 1.71 1,21 1,92 0,72 2,54 0,81 0,95 0,68 0,25 0,14 

LOLO INC PRIEST HAPIOS M E H O E R ; LOLO CHEHICAL TYPE 

SI02 
49,1 7 
50,05 
49,22 
49,52 
49,89 
49,35 
49,71 
49.53 
49.57 
50.72 
49.90 
49.85 
49.95 
49.89 

AL20 
14.45 

50. 
50. 
49. 
49, 
49. 
49, 
49. 
49, 
50. 

55 
15 
25 
47 
55 
70 
53 
48 
1 7 

14 
14 
14 
14 
14 
14 
13 
1 3 
14 
14 
14 
14 
13 
14 
14 
1 4 
14 
14 
14 
1 4 
13 
1 4 

,70 
.04 
.06 
.45 
,41 
.53 
.44 
.83 
,62 
,70 
,07 
,12 
,91 
,39 
,60 
.24 
,52 
.21 
.10 
. 2 2 
,99 
,04 

3 FEO 
13.91 
13.24 

HGO 

13, 
14, 
13, 
15, 
14, 
14, 
15, 
13, 
13, 
13. 
13, 
13. 
13, 
12, 

94 
U3 
52 
82 
01 
72 
69 
5 4 
81 
94 
57 
82 
17 
56 

1 3 . 6 5 
1 3 . 9 2 
1 4 . 4 4 
1 3 . 8 1 
1 5 . 5 9 
1 3 . 9 5 
1 5 . 5 7 

70 
64 
62 
62 
-60 
60 
49 
48 
4 7 
47 
47 
46 
44 
44 
43 
43 
43 
40 
58 
57 
54 

5.55 
5.51 

CAO 
8.94 
8,74 
9.08 
8.72 
9.04 
9,09 
8,51 
8,65 
8,94 
8,32 
8,75 
8,58 
8,76 
8,61 
8,94 
9,21 
9,45 
8,79 
8,45 
8,87 

9 5 

118 

NA20 
2.54 

9.11 

61 
70 
71 
34 
50 
44 
58 
68 
481 
23 
43 
62 
62 
4 1 
71 
71 
50 
45 
63 
52 
58 
60 

K20 
1.01 
1.00 
1.10 
0,91 
1 .01 
0.98 
0.8U 
1.03 
1.58 
0.99 
0.80 
1.21 
1,11 
1,20 
1.10 
0.95 
0,97 
1.10 
1,01 
1,11 
1,10 
1,19 
1,00 

TI02 
3,15 
2.82 
3.03 
3.01 
3.05 
3.00 
3.05 
,20 
,18 
,88 
,04 
,14 
,22 
,22 
,12 
,12 
,05 
,10 
,24 
,24 

3.43 
3.51 
5.11 

P205 
0,65 
0,82 
0,76 
0,77 
0,66 
0,75 
0,83 
0,74 
0,78 
0,77 
U,88 
0,86 
0.81 
0.86 
0.55 
0,76 
0,75 
0,78 
0.79 
0.79 
0.77 
0.55 
U.79 

HNO 
U,19 

H20 COMMENTS 

18 
22 
18 
17 
18 
19 
20 
18 
17 
21 
2U 
20 
19 
19 

U,24 
0.23 
0.19 
0.19 
0.15 
0.28 
0.00 
0.18 

72-180 
72-220 
75-75 
75-124 
72-178 
75-134 
72-201 
73-167 
71-94 
72-182 
72-202 
76-92 
71-42S 
76-91 
72-177 
72-225 
73-112 
72-208 
71-95 
72-287 
72-216 
71-42P 
75-123 

M'f 



4 8 , 
4 9 , 
5 0 , 
4 9 , 
4 9 , 
4 9 , 
4 9 , 
4 9 , 

4 9 , 7 3 
4 9 , 8 5 
4 9 , 9 6 
5 0 , 6 0 
4 9 , 6 7 
4 9 . 5 1 
5 0 . 1 8 
5 0 . 0 8 
4 9 . 7 0 
5 0 . 2 1 
5 0 . 1 5 
5 0 . 1 6 
4 9 . 8 6 
5 0 . 5 7 
4 9 . 2 8 
5 0 . 7 9 
4 9 . 7 7 
5 0 . 6 2 
4 9 . 5 7 
5 0 . 5 2 
4 9 . 6 9 
4 9 . 8 9 
4 9 . 8 1 
49. 
50. 
50. 
49. 
50. 
49. 
50. 
51. 

55 
10 
08 
92 
67 
78 
76 
15 

14. 
15. 
15, 
13, 
14. 
14. 
14. 
14. 
13. 
14, 
13, 
14. 
1 3. 
14, 
14. 
13, 
15. 
14, 
14, 
14, 
14. 
15, 
14. 
14. 
14. 
1 5, 
14. 
14. 
14, 
14, 
14. 
14, 
14, 
14. 
13, 
1 4, 
14, 

58 
57 
85 
91 
21 
26 
85 
15 
16 
49 
26 
64 
93 
31 
68 
84 
89 
78 
30 
64 
64 
96 
52 
22 
10 
04 
51 
72 
44 
51 
69 
18 
44 
43 
74 
83 
55 

13, 
15, 
13, 
14, 
15, 

94 
76 
92 
04 
74 

12.72 
13.60 
13.59 
13.95 
13.97 
13.77 
12. 
13. 
14. 
13. 
14, 
13, 
13. 
13. 
13, 
13, 
14, 
14, 
13. 
13. 

59 
87 
31 
45 
15 
41 
13 
53 
52 
57 
56 
41 
15 
72 

1 2 . 8 0 
1 4 . 4 6 
1 2 . 5 4 
1 4 . 9 8 
1 4 . 1 0 
1 4 . 5 5 
14 . 6 5 
1 3 . 5 8 
1 4 . 0 5 
1 4 . 6 6 

5 0 . 7 7 

1 5 . 6 8 
1 4 . 5 2 
1 4 . 7 8 

12, 
14, 
14, 
13. 
12, 

51 
14 
86 
29 
57 

30 
50 
29 
28 
27 
26 
21 
21 
IB 
16 
15 
15 
14 
14 
10 
U8 
07 
06 
03 
01 
01 
98 
97 
97 
96 
94 
93 
90-
88 
83 
83 

4.79 
4.64 
,64 
,64 
53 
,47 
,45 
,45 
,97 

9,57 
9,51 
8,76 
8,9 3 
9.04 
9.61 
8.71 
8.66 
9.50 
8.79 
9.1 7 
8.97 
9.10 
8.76 
8.54 
8.75 

53 
79 
44 
OU 
96 
35 
67 

8.71 
9.54 
8.56 
8.46 
9.24 
8.29 
8.45 
8.72 
8.47 
9.28 

65 
82 
58 
15 
76 
4 4 

54 
55 
44 
4r 
S3 
79 
60 
11 
59 
63 
79 
52 
52 
62 
55 
44 
73 
63 
71 
50 

2.60 
2.59 

9.48 

,54 
,55 
,50 
,57 
,61 
.45 
,58 
,62 
,11 
,59 
,62 
,52 
,52 
,36 
,54 
,83 
,62 
,44 

0.71 
1.40 
1.12 
1,11 
1,11 
1.16 
0.85 
0.95 
0,95 
0,92 
1,26 

97 
31 
00 
12 
11 
21 

1,01 
20 
99 
00 
99 
91 

0,96 
1.07 
U.78 
1.10 
1.U2 
0.95 
0.91 
0.86 

99 
21 
90 
90 

0,92 
1,01 
1,11 
0,98 
1.22 

3.55 
5.22 
5.26 
5.25 
3.14 
3.08 
5.1 I 
5.21 
3.41 

2.93 
3.19 
3.13 
3.21 
3.12 
3.26 
3.25 
3,15 
3,23 
3,22 
3.00 
3,11 
3,19 
3,45 
5,25 
5.10 
3,11 
3,02 
3.06 

88 
32 
22 
19 
2S 
23 
13 

3.29 
5,25 
3,24 
3,12 
3,26 

0,7 9 
0,85 
0,79 
0.79 
0.83 
0,80 
0.72 
0.77 
0.86 
0,72 
0,94 
U,79 
0.73 
O.BO 
0.78 
0,78 
0,73 
0,84 
0,81 
0,83 
0,86 
0,76 
0,77 
0,84 
0.77 
0.78 
0.82 
0.80 
0.73 
0.83 

83 
61 
72 
80 

0.75 
0.63 
0.65 
0.72 
0.80 
0.84 

IB 
23 
27 
27 

0.19 
0.20 

18 
17 
18 
18 
23 
16 
24 
18 
19 
27 
22 
16 
19 
18 
IB 

0.19 
0.21 
0.18 
0.21 
0,53 
0,22 
,24 
,17 
,18 
,20 
,21 
.19 
,16 

0.16 
U.16 
0.19 
0.20 
0.16 
0.15 

72-176 
74-270 
71-69 
71-96 
72-132 
74-322 
72-204 
75-134B 
72-299 
72-211 
74-269 
72-207 
71-74 
75-154A 
73-73 
71-82 
71-40 
72-226C 
73-169 
72-221C 
72-214 
72-203 
73-39 
76-65 
74-308 
72-39 
71-81 
72-155 
72-285 
72-210 
72-206 
72-227 
72-30 
72-302 
75-42 
72-158 
72-33 
73-166 
72-205 
72-173 

AVERAGE 49.96 14.33 13.71 5.15 8.83 2.56 1.U3 3.13 0.78 0.20 LOLO INC 

MAX I HUM 
MINIHUH 

5 1 . 1 5 1 5 . 0 4 1 4 . 9 8 
4 9 . 1 7 1 3 . 6 8 1 2 . 5 1 

5.70 
4,43 

9,61 
7,76 

2,85 1.38 
2.23 0.78 

3.52 
2.82 

0.88 
0,65 

0,33 
0,15 

OIFFERENCE 1.98 1,36 2,47 1.27 1.85 0,60 0,50 0,50 0,25 0,18 

ROSALIA PRIEST RAPIDS MEHBER; ROSALIA CHEHICAL TYPE 

S I 0 2 
4 9 , 5 1 
4 9 . 5 8 
4 9 . 8 8 
4 9 , 7 9 
5 0 . 4 2 
5 0 , 0 6 
4 9 . 6 5 
5 0 , 5 8 

AL203 
1 3 , 7 9 
1 3 . 0 7 
1 3 . 3 0 
1 4 , 0 6 
1 5 , 2 2 
1 5 , 6 3 
1 5 , 5 2 
1 3 , 5 7 

1 FEO 
1 5 , 4 7 
1 4 . 8 7 
1 4 , 2 7 
1 4 , 8 5 
1 5 , 1 9 
1 4 . 8 0 
1 5 . 0 6 
1 4 . 5 1 

HGO 
4 . 6 3 
4 . 6 2 
4 . 5 3 
4 . 4 5 
4 . 4 0 
4 . 3 7 
4 . 2 7 
4 . 2 1 

CAO 
8 . 0 9 
8 . 9 5 
8 . 3 5 
8 . 5 2 
8 . 1 9 
8 . 4 1 
8 . 6 3 
8 . 2 8 

NA20 
2 . 6 7 
2 . 7 1 
2 . 8 2 
2 , 6 3 
2 , 4 5 
2 , 7 4 
2 , 7 4 
2 , 6 7 

K20 
1 , 1 3 
1 , 2 0 
1 . 2 0 
1 . 2 1 
1 , 3 5 
1 . 0 1 
1 . 2 2 
1 . 0 2 

T 102 
5 . 3 9 
3 . 6 2 
3 . 5 2 
3 . 5 4 
3 . 4 8 
3 . 4 5 
5 . 6 6 
5 . 7 0 

P205 
0 . 7 0 
0 . 8 4 
0 . 8 4 
U . 7 6 
0 . 8 1 
0 . 8 1 
0 . 7 8 
0 . 8 2 

MNO 1120 
0 . 3 0 
U . 2 0 
0 . 2 0 
0 . 2 2 
0 . 2 7 
0 . 2 0 
0 . 2 2 
0 . 2 0 

7 1 - 7 9 
7 2 - 3 1 3 
7 2 - 3 5 0 
7 2 - 5 1 4 
7 1 - 8 3 
7 5 - 8 
7 2 - 5 1 0 
7 2 - 5 2 8 

COHHEMIS 

\Hn 



4 9 . 5 2 
4 9 . 9 0 
5 0 . 7 6 
5 0 . 6 1 
4 9 . 5 2 
5 0 . 7 1 
5 0 . 7 2 

1 4 . 4 8 
1 2 . 9 2 
1 5 . 8 2 
1 5 . 6 1 
1 5 . 7 9 
1 3 . 8 5 
1 3 . 9 8 

1 5 . 3 4 
1 5 . 5 2 
1 4 . 8 6 
1 5 . 0 4 
1 5 . 4 4 
1 4 . 8 0 
1 4 . 8 9 

4 . 1 5 
4 . 1 4 
4 . 1 5 
4 . 1 3 
4 . 1 2 
4 . 0 0 
3 . 9 8 

8 . 2 9 
8 . 4 7 
7 . 6 4 
7 . 8 5 
8 . 5 4 
8 . 0 8 
7 . 7 4 

2 . 4 5 
2 . 7 2 
2 . 7 2 
2 . 7 2 
2 . 6 1 
2 . 6 6 
2 . 6 5 

0 . 9 5 
1 . 4 1 
1 . 2 1 
1 . 1 0 
1 . 1 0 
1 . 1 2 
1 . 1 2 

3 . 3 4 
3 . 6 3 
3 . 4 3 
3 . 5 2 
3 . 6 2 
3 . 4 9 
3 . 4 7 

0 . 7 7 
U . 8 9 
0 . 8 2 
0 . 7 9 
0 . 7 7 
0 . 8 5 
U . 8 1 

0 . 1 7 
U . 2 2 
0 . 1 9 
0 . 2 1 
0 . 1 9 
0 . 2 1 
0 . 1 9 

7 2 - 3 2 7 
7 2 - 3 1 8 
7 2 - 5 1 7 
7 2 - 2 5 7 
7 2 - 5 1 6 
7 2 - 5 1 2 
7 2 - 5 2 9 

AVERAGE 5 0 . 0 9 1 5 . 6 5 1 4 . 9 8 4 . 2 8 8 . 2 7 2 . 6 6 1 . 1 5 5 . 5 4 0 . 8 0 U . 2 1 HOSAL I A 

HAXIHUH 50.75 14.48 15.47 
HINIHUH 49.51 12.92 14.27 

4.65 8.93 
3.98 7.64 

2.82 
2.43 

1.41 
0.93 

3.70 
5.54 

0.89 
0.70 

0.50 
0.1 7 

DIFFERENCE 1.25 1,56 1,20 0,65 1,29 0,59 0,48 0,56 0,19 0,15 

ROZA ROZA HEMBER 

SI02 
50,92 
50,84 
50.71 
51.27 
50.57 
50.60 
51,07 
50.05 
49.36 
50.5 7 
50.62 
50,51 
51.14 
51.54 
50.83 
50,94 
51.58 
51.03 
50.43 
51,40 
50.96 
50.95 

A L 2 0 3 
1 3 , 4 9 
14 
15 
13 
1 4 
1 3 
13 
14 
14 
13 
1 3 
1 5 
1 5 
14 
1 5 
14 
15 
13 
1 4 
14 

17 
, 99 
,57 
,23 
.64 
,44 
27 
41 

, 70 
, 71 
,85 
,73 
,06 
, 56 
54 

,86 
, 21 
,15 
73 

1 4 . 5 0 
1 5 . 8 4 

5 1 , 
5 1 . 
5 1 , 

63 
17 
56 

5 0 . 4 7 
5 2 . 2 3 
5 0 . 9 8 
5 1 . 1 9 
5 1 . 1 0 
5 1 . 5 1 
5 1 . 4 5 
5 1 . 1 2 

.54 
,06 
.47 
.83 
.96 
,07 
.74 
.80 
.45 
,88 

14.94 
51, 
51, 
51, 
51, 

70 
54 
27 
32 

52.40 
54.73 
52.53 

14. 
14, 
14, 
1 3, 
14, 
1 3, 
14. 

00 
55 
63 
45 
90 
93 
44 

FEO 
4.21 
5.41 
3.74 
5.64 
4.06 
4.37 

MGO CAO NA20 

.96 

.21 

.96 

.16 

.08 
,14 
.98 
.96 
.16 
.02 
.77 
.46 
.21 
.16 

3.75 
3.82 
3.38 
3.10 
3.46 
4.80 
1.94 
2.86 
3.15 
5.94 
3.84 
3.27 

19 
66 
16 
93 
1 1 
30 
28 
71 

,86 
,82 
,76 
,76 
,74 
.65 
,64 
,60 
,56 
,53 
,53 

4.51 
4.51 
,51 
,42 
,41 
,38 
.37 

4.34 
4.33 

33 
30 
28 
28 
2B 
27 
25 
18 
15 
13 
10 
UB 
U6 
03 

5.94 
3.93 
3,82 
3,39 
5,31 
2,35 

,98 
25 
,48 
,79 
,25 
,27 
,41 
,77 
,81 
,42 
,34 
,40 
,08 
,11 
,62 
,11 
05 
,55 
,49 
,56 
,54 
,38 
,61 
,66 

8.6 5 
8,52 
8,59 
8,83 
8,38 
8,20 
8,19 
8,55 
8,37 
8,25 
7,87 
8,37 
8,57 
8.7 3 
6,85 
6,4 1 

84 
67 
73 
48 
72 
76 
79 
93 
73 
82 
72 
71 
80 
56 
71 
70 
65 
76 
72 
63 
71 
66 
54 
65 
64 
64 
83 

2.65 
60 
82 
50 
55 
84 
22 
82 
82 
89 
56 

K 2 0 
1.21 
1,23 
1,21 
1,18 
1,21 
1.25 
1.22 
1.11 
1.15 
1.20 
1.31 
1.20 
1.20 
1,12 
1 .20 
1.10 
1.22 
1.30 
1.11 
1.16 
1.10 
1.25 
1 .44 

32 
12 

1.45 
2.55 

1.22 
1.21 
1.32 
1.32 
1.31 
1.4U 
1.42 
1.21 
1,51 
1,11 
1.00 
1,03 
1,15 
0,92 
0,82 

1 102 
3,24 
3,08 
3,04 
3,09 
3,02 
3.24 
3.08 
2.98 

91 
22 
32 
21 
20 
08 
21 
90 
05 
1 1 
02 

2.80 
3.02 
3.17 
5.23 
3,26 
2,95 
3,15 
5,34 
3,56 

29 
22 
90 
56 
94 
12 

5,15 
5,02 
5.51 
5.08 
2.98 
3.20 

P205 
0.73 
0.65 
0.66 
0.64 
0.70 
0.56 
0.69 
0.58 
0.55 
0.67 
0.71 
0.73 
0.69 
0.65 
0.78 
0.74 
0.73 
0.69 
0.79 
0.61 
0.72 
0.71 
0.72 
0.74 
0.58 
0.63 
0.7 5 
0.71 
0.71 
0.70 
0.78 
U.74 
0.55 
0.75 
0.45 
0.35 
0. 7U 
0.69 
0.55 
0.79 

HNO 
U.19 
U.28 
0.26 
0,20 
0.29 
0.00 
0.22 
0.21 
0.25 
0.52 
0.28 
0.28 
0.2 7 
0.24 
U.18 
0.18 
0.27 
0.22 
0.22 
0.18 
0,18 
0,26 
0,19 
0.27 
0.17 
0.18 
0.27 
0.4U 
0.52 
0.28 
0.22 
0,24 
0,21 
0,18 
U,21 
U,22 
U, 17 
U.23 
0.24 
0.17 

1120 COHHENIS 
71-
72-
72-
72-
72-
71-
71-
75-
75-
72-
72-
72-
72-
71-
72-
72-
71-
74-
71-
7 2 -
7 2 -
7 2 -
72-
72-
75-
72-
72-
72-
72-
72-
72-
72-
72-
7 2 -
72-
72-
72^ 
71-
71-
71-

105 
161 
155A 
5U5F 
255 
105A 
54 F 
10 
76 
75 
B4 
60 
102 
85 
307 
115 
54 
264 
75 
135r 
116 
160 
150r 
47 
45 
298 
1590 
169 
169F 
159A 
126 
150 
155 
149 
9 5 
74 
506 
24 
25 
25 

I'/I 



AVERAGE 5 0 . 9 7 1 4 , 0 1 1 3 , 8 5 4 , 3 7 8 , 4 2 2 , 7 1 1 , 2 1 3 , 1 1 0 , 6 7 U , 2 4 HOZA 

HAXIHUH 5 1 , 6 3 1 4 , 9 4 1 4 . 9 6 4 . 8 6 8 , 8 8 2 , 9 3 1 , 4 4 3 , 5 6 
H I N I H U H 4 9 . 5 5 1 3 , 2 1 1 2 , 8 6 3 , 8 2 7 , 8 7 2 . 4 8 1 . 0 0 2 . 8 0 

0 , 7 9 0 , 4 0 
0 , 3 6 0 , 1 7 

DIFFERENCE 2,27 1.73 2.10 1.04 1.01 0,45 0,44 0.56 0,43 0.23 

FS IMC FHENCHHAN SPRINGS MEHBER, FLOU AVERAGES USED 

5 1 0 2 
5 1 , 5 2 
5 2 , 0 1 
5 1 , 8 5 
5 1 , 8 8 
5 1 , 9 2 
5 1 , 3 7 
5 1 , 8 5 
5 1 , 8 8 
5 2 . 0 2 
5 2 . 3 3 
5 0 . 8 5 
5 1 . 7 3 
5 1 . 1 5 
5 2 , 3 6 
5 2 . 2 9 
5 1 , 2 9 
5 2 , 8 2 
5 2 , 6 3 
5 2 . 3 5 
5 2 . 4 9 
5 2 . 4 9 

• 5 2 . 9 3 

AVERAGE 5 1 . 9 6 

HAXIHUH 5 2 . 8 2 
H I N I H U H 5 0 . 8 5 

A L 2 0 3 FEO 
1 3 . 4 6 
1 4 . 1 5 
1 3 , 4 8 
1 4 , 4 5 
1 5 . 5 8 
1 5 . 8 0 
1 3 . 8 3 
1 5 . 1 9 
1 2 . 8 9 
1 4 . 2 2 
1 4 . 5 4 
1 4 . 2 9 
1 4 . 0 7 
1 5 . 1 1 
1 3 . 2 1 
1 4 . 7 0 
1 3 . 5 2 
1 3 . 5 3 
1 4 . 1 7 
1 3 . 7 3 
1 2 . 7 1 
1 4 . 4 9 

1 5 . 7 5 

1 4 . 7 0 
1 2 . 7 1 

1 4 . 4 1 
1 5 . 8 2 
1 4 . 5 5 
1 5 . 5 6 
1 4 . 0 0 
1 4 . 5 7 
1 5 . 0 9 
1 4 . 5 2 
1 4 . 0 3 
1 3 . 4 4 
1 4 . 5 8 
1 4 . 6 4 
1 4 . 8 8 
1 3 . 8 9 
1 4 . 3 8 
1 4 . 3 8 
1 3 . 9 2 
1 4 . 4 9 
1 4 . 1 7 
1 4 . 4 6 
1 4 . 8 1 
1 2 . 9 8 

1 4 , 2 5 

1 4 . 8 8 
1 3 . 5 6 

HGO 
4 . 4 3 
4 . 4 2 
4 . 4 1 
4 , 4 0 
4 , 3 0 
4 , 2 7 
4 , 2 7 
4 , 2 6 
4 . 2 6 
4 . 2 4 
4 , 2 0 
4 . 1 7 
4 . 1 6 
4 . 0 9 
4 . 0 4 
4 . 0 0 
5 . 9 5 
3 . 9 1 
3 . 9 1 
3 . 8 5 
3 . 7 9 
3 . 4 5 

4 . 1 5 

4 . 4 3 
3 . 7 9 

CAO 
8 . 2 5 
7 . 9 5 
8 . 2 1 
8 , 3 0 
8 , 5 6 
8 , 0 5 
8 , 8 2 
7 , 9 8 
8 . 3 7 
7 . 8 8 
8 . 2 1 
7 . 8 1 
8 . 0 6 
8 , 0 9 
7 , 9 0 
8 , 0 2 
7 , 8 1 
7 - 6 0 
7 . 7 9 
7 . 5 6 
8 . 1 0 
8 . 2 8 

8 . 0 2 

8 . 3 7 
7 . 6 0 

NA20 
2 . 7 1 
2 , 8 5 
2 , 7 0 
2 . 5 6 
2 . 7 2 
2 . 7 8 
2 . 8 8 
2 . 8 5 
2 . 6 8 
2 . 6 6 
2 , 6 5 
2 , 4 9 
2 , 5 6 
2 , 8 6 
2 , 6 7 
2 , 6 5 
2 , 8 4 
2 , 6 1 
2 . 7 0 
2 , 8 2 
2 . 8 7 
2 . 7 8 

2 . 7 1 

2 . 8 7 
2 . 4 9 

K20 
1 . 5 4 
1 , 2 0 
1 . 0 9 

1 . 2 8 

1 . 5 2 
1 . 0 9 

1102 
5 . 0 7 
2 , 8 5 
3 , 0 8 
3 , 0 7 
2 , 8 9 
3 , 0 5 
3 , 0 2 
3 , 1 9 
3 , 2 5 
5 . 1 4 
3 . 1 6 
2 . 7 9 
5 . 0 8 
3 . 2 8 
3 , 1 7 
3 , 0 9 
2 , 9 9 
2 , 9 5 
3 , 1 6 
2 , 9 3 
3 . 1 0 
2 . 9 4 

3 . 0 6 

5 . 2 8 
2 . 7 9 

P205 
0 . 6 0 
0 . 5 9 
0 . 6 1 
0 . 5 0 
0 . 6 4 
0 . 5 0 
U . 6 5 
0 . 6 8 
0 . 7 6 
0 . 5 9 
0 . 6 1 
0 . 5 8 
0 . 5 9 
0 . 6 9 
0 . 7 1 
0 . 6 2 
0 . 6 9 
0 . 6 7 
0 . 4 5 
0 . 6 4 
0 . 5 6 
0 . 7 4 

0 . 6 2 

0 . 7 6 
0 . 4 5 

HHO 
0 . 2 1 
0 . 1 7 
0 . 2 3 
0 . 1 6 
0 . 2 1 
0 . 2 3 
0 . 2 5 
0 . 2 1 
0 . 2 1 
0 . 1 9 
0 . 1 7 
0 . 1 8 
0 . 2 4 
0 . 2 0 
0 , 2 2 
U , 1 7 
0 , 2 0 
0 , 2 1 
0 , 1 7 
0 . 1 9 
U . 2 4 
0 . 1 8 

U . 2 0 

0 . 2 4 
0 . 1 6 

H20 
rs 
rs 
rs 
rs 
rs 
rs 
rs 
rs 
FS 
FS 

rs 
rs 
rs 
FS 
FS 
FS 
FS 
rs 
rs 
FS 
FS 
FS 

FS 

9 
5B 
9A 
5 
9B 
8 
10 
1 
2A 
4 
6A 
60 
3A 
IC 
2 
7 
3 
2B 
IB 
1A 
6 
10 

INC 

COHHENIS 

01FFEHENCE 1.97 1.99 1.52 0.64 0.77 0,38 0,45 0.49 0.31 0,08 

SHUHAKER ECKLER HOUNTAIN M E M O E H ; SH0EMAK6R CR66K FLOU 

SI02 AL203 reo HGO CAO 
54.48 15.62 15.23 3.04 6.26 
53.85 14.12 13.60 2.84 6.48 

MA20 K20 
3 , 4 5 1 , 9 5 
3 , 0 4 2 . 0 5 

TI02 
2 , 5 4 
2 , 4 5 

5 4 . 7 3 1 5 . 8 3 1 3 . 4 0 2 . 7 6 6 . 4 2 3 . 1 7 1 . 6 5 2 . 5 5 
5 5 . 1 4 1 5 . 6 3 1 2 . 7 9 2 . 6 8 6 . 5 0 2 . 9 9 1 . 8 5 2 . 4 7 
5 5 . 7 2 1 4 . 4 4 1 0 . 7 2 2 . 5 6 6 , 5 3 3 , 0 7 2 , 2 5 2 , 7 6 

P205 
0 , 8 6 
0 . 8 7 
0 . 9 6 
1 . 0 0 
0 . 9 9 

HNO 
U . 1 6 
U . 3 7 
0 . 3 5 
0 . 1 6 
0 . 2 7 

H20 COMHeNIS 
7 2 - 2 7 3 
7 2 - 1 5 2 
7 2 - 1 6 8 
7 5 - 2 0 7 
7 2 - 1 7 0 

AVeRAGe 5 4 . 5 5 1 3 . 8 0 1 3 . 2 5 2 , 8 3 6 , 4 1 5 , 1 6 1 . 8 6 2 , 4 5 0 - 9 2 0 , 2 6 SHUHAKCH 

HAXIHUH 5 5 , 1 4 1 4 , 1 2 1 3 . 6 0 3 , 0 4 6 , 5 0 5 , 4 5 2 . U 5 2 , 5 4 
H IMIHUH 5 3 , 8 5 1 3 , 6 2 1 2 , 7 9 2 , 6 8 6 , 2 6 2 , 9 9 1 , 6 3 2 , 3 5 

1,UO 0 . 3 7 
0 . 8 6 U . 1 6 

C ' 

Oi rFEH6MCe 

OODGE 

1.29 0.50 0,81 0,36 0,24 0,46 0,40 0.19 0.14 0.21 

eCKL6R HOUNTAIN HEHBER DOOGE FLOUS 

IHI 



5 1 0 2 
5 1 . 6 0 
5 1 . 9 0 
5 1 . 8 5 
5 2 . 1 9 
5 2 . 1 1 
5 2 . 0 0 
5 0 . 7 4 
51 . 7 1 
5 1 . 7 7 
5 1 . 7 8 
5 1 , 1 6 
5 1 , 8 6 
5 1 , 8 8 
5 1 , 5 8 
5 2 , 1 4 
5 2 , 6 9 
5 1 , 7 6 
5 2 , 0 2 
5 1 , 6 3 
5 2 , 6 1 
5 1 , 7 5 
5 2 , 1 3 
5 2 . 5 5 
5 2 . 5 9 
5 2 . 5 6 
5 4 , 6 8 

A L 2 0 3 
1 4 . 8 9 
1 4 . 
1 4 . 
1 5 . 
1 5, 
1 5 , 
1 5 . 

97 
75 
29 
U6 
58 
10 

1 5 . 2 2 
1 4 . 9 2 
1 4 , 
1 5 . 
1 5 . 
1 5 , 
1 4 , 
1 5 , 
1 5 . 
1 4 , 
1 5 , 
1 5 . 
1 5 , 
1 6 , 
1 5, 
1 5 . 
1 5. 
1 5 . 

99 
87 
50 
IS 
63 
59 
20 
75 
29 
70 
01 
38 
14 
99 
73 
03 

rEo 
1 0 . 7 5 
1 0 . 6 6 
1 0 . 5 1 
1 0 . 1 4 
1 0 . 8 1 
1 0 . 5 6 

HGO 
6.55 

10. 
10, 
11, 
10, 
10, 
11, 
10, 
11 , 
10. 
10, 
10, 
10, 
10, 
10, 
11, 
10, 
10, 
10, 
10, 

42 
26 
03 
85 
50 
25 
66 
47 
57 
56 
72 
1 1 
52 
98 
53 
76 
13 
74 
52 

,35 
,23 
,21 
,19 
15 
,14 

6,13 
6.09 
6.08 
,06 
,04 
,05 
.03 
,98 
,95 
,82 
,76 
,63 
.61 
.60 
,48 
.29 

CAO 
10,29 
10,25 
10,29 

MA20 

10, 
9. 

14 
90 

16,19 8.49 

5.27 
5,14 
4.22 

9.88 
10.75 
10.91 
9.93 

10.34 
10.50 
9.59 

10.44 
10.1 5 
9.64 

10.10 
10.5)1 
10.15 
10.61 
9.32 
9.30 

10.14 
9.6 3 
9.61 

10.27 
9.47 

96 
87 
01 
95 
78 
87 
02 
75 
94 
85 
05 
02 
81 
17 
09 
70 
01 
03 
01 
06 
69 
04 

5.25 
04 
02 
30 

K20 
0.67 
0.51 
0.72 
n.78 
0.73 
U.68 
0.48 
U.71 
0.78 
0.50 
0.50 
0,70 
0,70 
0,50 
U,62 
0.62 
0.41 
0.51 
0.65 
0.79 
U.33 
0.81 
0.71 
0.61 
0.85 
0.89 

TI02 
1.37 
1.43 
1.49 
1,42 
1,44 
1,53 
1.51 
1,43 
1,52 
1,52 
1,41 
1,4U 
1,50 
1,53 
1,44 
1,2 4 
1,45 
1,31 
1,5U 
1,53 
1.24 
1.62 
1.42 
1.31 
1.71 
1.54 

P205 
0.34 
n.36 
0.53 
0.37 
0.33 
0,31 
0,31 
0,36 
0,32 
U,38 
0,51 
0.29 
0.57 
0.57 
U.56 
0.31 
U.40 
0.26 
0.33 
0.44 
0.34 
0.37 
0.40 
0.48 
0.39 
0.43 

HNO 
0.17 

1120 COMHENIS 

,15 
.16 
,20 
,18 
,17 
,15 
31 

. 22 
,19 

0.20 
0.29 
0.19 
0.15 
0.15 
0.12 
0.22 
0.20 
0.22 
0.23 
0,09 
U.15 
0.22 
0.13 
U.08 
0.15 

75-376 
72-98 
71-57 
73-315 
71-66 
72-281 
72-280 
72-52C 
72-274 
72-55 
72-259 
71-52 
72-50 
75-223 
73-295 
72-85 
72-99 
72-105 
72-270 
72-167 
73-67 
72-272 
72-154 
72-109 
72-279 
72-275 

AVERAGE 51.96 15.33 10.63 5.91 10.12 2.97 0.65 1.47 0.55 0.19 OODGE 

HAXIHUH 5 2 . 6 9 1 6 . 2 9 1 1 . 4 7 
H I N I H U H 5 0 . 7 4 1 4 . 6 3 1 0 . 1 1 

6 . 5 5 1 0 . 9 1 
5 . 1 4 9 . 5 2 

3 . 2 5 
2 . 7 0 

0 . 8 5 
0 , 4 8 

1 . 7 1 
1 . 2 4 

0 . 4 8 
0 . 2 6 

0 . 3 1 
O.UB 

DirrEReNce 1.95 1.66 1.36 1.41 1.59 0.55 0.37 0.47 0.22 0.23 

ROBIM eCKL6R MOUNTAIN HeHUCR; R0HIMeTT6 HOUNTAIN FLOU 

4 

. 

AVERA66 

HAXIHUH 
H I N I H U H 

r e R e n c E 

S I 0 2 
4 9 . 1 6 
5 0 . 6 8 
4 9 . 9 4 
5 0 . 2 7 
5 0 . 1 4 
4 9 . 1 6 
4 9 . 2 8 
4 9 . 7 4 
5 0 . 2 1 

4 9 . 7 1 

5 0 . 2 7 
4 9 . 1 6 

1 , 1 1 

AL203 
1 6 , 9 3 
1 5 . 8 6 
1 7 . 0 3 
1 6 . 3 8 
1 6 . 8 1 
1 7 . 2 0 
1 7 . 8 5 
1 7 . 3 6 
1 7 . 7 1 

1 7 . 1 8 

1 7 . 8 5 
1 6 . 3 8 

1 , 4 7 

reo 
1 0 , 1 8 

9 . 8 6 
1 0 . 2 0 
1 0 . 2 1 

9 . 8 6 
1 0 . 2 6 

9 . 7 1 
1 0 . 3 7 

9 . 1 0 

9 . 9 6 

1 0 . 3 7 
9 . 1 0 

1 , 2 7 

M60 
8 , 2 6 
8 , 2 4 
a , 08 
7 , 9 9 
7 . 9 5 
7 . 9 3 
7 . 5 5 
7 . 3 5 
6 . 9 8 

7 . 7 2 

8 , 2 5 
6 , 9 8 

1 , 2 8 

CAO 
1 1 . 0 0 
1 1 . 2 1 
1 0 . 3 9 
1 0 . 9 1 
1 0 . 8 5 
1 0 . 9 9 
1 1 . 0 8 
1 0 . 9 2 
1 1 . 3 2 

1 1 . 0 1 

1 1 , 3 2 
1 0 , 8 6 

0 , 4 6 

NA20 
2 , 6 5 
2 , 3 6 
2 , 2 2 
2 , 3 2 
2 , 5 1 
2 , 5 4 
2 , 5 5 
2 , 1 4 
2 , 6 3 

2 , 4 8 

2 . 6 5 
2 . 1 4 

0 . 5 1 

K20 
0 , 2 2 
0 , 2 0 
0 , 6 0 
0 , 1 5 
0 , 2 6 
0 . 2 2 
0 . 1 7 
0 , 2 9 
0 , 3 5 

0 , 2 4 

0 , 3 5 
0 . 1 5 

0 , 2 0 

T I 0 2 
1 , 0 2 
0 , 9 1 
0 , 9 5 
1 , 0 1 
1 , 0 0 
0 , 9 9 
1 . 1 2 
0 . 9 8 
1 . 0 1 

1 .02 

1 , 1 2 
0 , 9 8 

0 , 1 4 

P205 
0 . 1 8 
0 . 1 8 
0 . 1 5 
0 . 1 7 
0 . 2 1 
0 . 2 0 
0 . 2 1 
0 . 1 9 
0 . 2 0 

0 . 1 9 

0 . 2 1 
0 . 1 7 

0 . 0 4 

HNO H 2 0 
0 , 1 4 
0 , 1 2 
0 , 1 4 
0 . 1 4 
0 . 1 6 
0 . 1 4 
0 . 1 5 
0 . 1 6 
0 . 1 4 

' 3 - 5 2 2 
r 2 - 1 2 0 
' 2 - 1 0 4 
^ 5 - 3 3 8 
r 3 - 2 3 2 
' 5 - 2 2 4 
' 3 - 2 8 0 
' 5 - 2 2 2 
r 3 - 2 6 4 

U . 1 5 HOB I N 

0 , 1 6 
U , 1 4 

n , 0 2 

COMHeNIS 

6H I AC 6HAM0e RON06 rORHATION, rLOU AVEKA6ES USED 

|'/3 



SIO? 
5 2 , 1 7 
5 1 , 8 5 
5 4 , 5 7 
5 1 , 5 6 
5 3 , 2 1 
5 2 . 7 4 
5 5 . 8 0 
5 3 . 7 8 
5 3 . 7 0 
5 3 . 2 9 
5 2 . 7 2 
5 4 , 0 8 
5 4 , 6 1 
5 4 . 8 0 
5 3 . 5 9 
5 4 , 5 2 
5 4 . 1 5 
5 5 . 1 7 
5 4 . 1 6 
5 4 . 1 6 
5 5 . 8 8 
5 4 . 0 5 
5 5 , 9 6 
5 5 , 5 2 
5 5 - 9 1 
5 4 , 4 1 
5 4 , 6 1 
5 5 , 6 5 
5 4 , 5 1 
5 5 , 9 3 
5 3 , 7 6 
5 4 . 5 2 
5 5 . 9 8 
5 4 . 1 0 
5 5 , 6 0 
5 5 , 1 1 
5 4 . 5 7 
5 4 . 6 1 
5 4 , 7 5 
5 5 . 1 0 
5 4 . 8 5 
5 4 . 2 9 
5 4 . 5 6 
5 4 , 6 1 
5 4 , 5 9 
5 4 , 7 5 
5 5 . 2 2 
5 5 , 2 9 
5 4 , 5 9 
5 4 , 2 2 
5 4 , 6 9 
5 4 . 7 1 
5 4 , 5 4 
5 4 , 9 8 
5 5 . 2 6 
5 4 , 1 0 
5 5 , 2 6 
5 5 . 9 7 
5 5 , 8 0 

A L ? o ; 
1 4 , 9 9 
1 5 , 2 0 
1 5 , 2 8 
1 4 , 6 1 
1 4 . 5 5 
1 4 , 7 9 
1 4 , 3 7 
1 4 , 4 5 
1 4 , 6 2 
1 4 . 1 8 
1 4 . 0 8 
1 4 . 4 5 
1 4 . 6 2 
1 4 . 1 6 
1 4 . 1 1 
1 4 . 6 2 
1 3 . 8 5 
1 3 . 8 6 
1 4 , 2 3 
1 4 , 3 4 
1 4 , 1 9 
1 4 , 4 9 
1 4 , 3 5 
1 4 , 4 8 
1 4 . 5 5 
1 4 . 5 5 
1 4 . 8 5 
1 4 . 2 4 
1 4 . 5 4 
1 4 , 2 0 
1 3 , 9 8 
1 4 , 2 8 
1 3 , 8 7 
1 5 , 0 6 
1 5 , 1 5 
1 4 , 9 0 
1 4 , 3 9 
1 4 , 5 0 
1 4 , 2 5 
1 4 , 4 5 
1 4 , 6 1 
1 5 , 7 3 
1 4 . 4 5 
1 4 . 0 7 
1 4 . 5 5 
1 4 , 3 5 
1 4 , 6 5 
1 4 , 6 4 
1 4 , 4 5 
1 4 , 5 1 
1 5 , 7 5 
1 4 , 5 5 
1 4 , 5 6 
1 4 , 8 0 
1 4 , 5 4 
1 4 , 0 5 
1 4 , 0 0 
1 4 , 1 2 
1 4 . 9 4 

r ro 
.11 . 0 9 
n . 8 2 

9 . 4 6 
11 , 7 1 
1 1 . 1 4 
1 1 . 4 0 
11 . 5 6 
11 . 5 3 
1 1 . 1 5 
1 2 . 1 6 
11 . 8 7 
11 . 1 9 
1 0 . 4 5 
1 1 . 2 8 
1 2 . 7 6 
1 1 . 0 8 
1 2 . 2 9 
1 2 . 2 9 
1 2 . 1 0 
1 1 . 7 5 
1 2 . 2 1 
11 . 5 6 
1 2 . 0 8 
1 1 . 7 9 
11 . 4 9 
11 . 1 6 
1 0 . 0 3 
1 1 . 9 4 
11 . 2 2 
1 1 . 9 6 
1 2 . 1 7 
11 . 3 5 
1 2 . 5 5 
1 1 . 4 1 
1 2 . 4 0 
1 0 . 1 5 
11 . 2 5 
1 1 . 5 9 
11 . 0 9 
1 0 . 6 4 
11 . 3 7 
1 2 . 2 9 
1 1 . 1 5 
1 1 . 9 4 
1 2 . 0 9 
1 2 . 1 4 
1 0 . 3 1 
1 2 . 5 4 
1 1 . 5 6 
11 . 9 7 
1 2 , 0 5 
11 , 5 9 
1 0 , 2 5 
1 0 , 8 8 
1 0 , 9 2 
1 2 , 4 6 
1 1 , 5 5 
1 2 , 4 7 

9 , 6 2 

HGO 
6 , 1 4 
6 , 0 0 
5 , 9 1 
5 , 76 
5 . 5 9 
5 . 5 7 
5 . 4 0 
5 . 2 5 
5 , 2 4 
5 , 2 1 
5 , 1 8 
5 , 1 7 
5 . 0 5 
5 . 0 5 
5 , 0 1 
5 , 0 0 
4 . 9 6 
4 . 9 6 
4 . 9 5 
4 . 9 4 
4 . 9 5 
4 . 9 2 
4 . 9 0 
4 . 8 9 
4 . 8 8 
4 . 8 4 
4 . 8 4 
4 . 8 2 
4 . 8 2 
4 . 8 1 
4 . 7 9 
4 . 7 8 
4 . 7 5 
4 . 7 5 
4 . 7 4 
4 , 7 5 
4 , 7 1 
4 , 6 8 
4 , 6 5 
4 , 6 4 
4 , 6 5 
4 , 5 9 
4 , 5 8 
4 . 5 6 
4 . 5 7 
4 . 5 4 
4 . 5 4 
4 . 5 2 
4 . 5 0 
4 . 4 9 
4 . 4 9 
4 . 4 9 
4 . 4 6 
4 . 4 6 
4 . 4 5 
4 . 4 5 
4 . 4 1 
4 . 4 1 
4 , 4 1 

CAO 
1 0 , 5 0 

9 , 7 2 
9 , 7 9 

1 1 , 1 1 
9 , 7 1 

• 9 , 7 5 
8 , 9 7 
9 , 0 7 
9 , 10 
8 , 7 6 
9 , 4 3 
8 , 8 1 
6 , 8 ? 
8 . 1 6 
8 . 3 7 
8 . 8 4 
8 . 5 1 
8 , 4 8 
8 , 6 7 
8 , 9 7 
8 , 2 2 
8 . 6 7 
8 . 8 2 
9 . 0 7 
8 . 8 8 
B . 6 6 
8 . 6 5 
9 . 0 7 
8 , 5 7 
8 . 7 4 
8 . 5 2 
8 . 6 4 
8 . 3 0 
8 . 4 9 
7 . 9 5 
8 . 6 1 
6 . 6 1 
8 . 5 8 
6 . 8 2 
8 . 5 8 
8 , 5 0 
8 , 2 1 
9 . 5 0 
8 . 3 3 
8 . 5 4 
7 . 8 4 
8 . 6 7 
8 . 5 4 
8 . 1 6 
8 . 2 8 
8 . 0 5 
8 . 0 4 
9 . 7 2 
8 . 4 3 
8 , 5 3 
7 , 7 3 
7 , 8 4 
8 , 0 U 
8 , 4 9 

M A ? 0 
5 , 0 2 
2 , 6 9 
2 , 8 0 
2 . 78 
2 , 7 8 
2 , 9 2 
2 , 9 9 
2 . 8 5 
2 . 9 0 
3 . 1 2 
3 . 5 1 
5 . 0 7 
2 . 8 5 
5 . 2 9 
2 . 6 5 
2 . 9 5 
2 . 6 8 
5 , 1 0 
2 , 4 7 
2 , 6 8 
5 , 1 8 
2 , 8 6 
2 , 7 8 
2 . 8 6 
2 , 9 5 
2 , 9 9 
2 , 9 9 
2 , 8 4 
2 , 9 6 
2 , 9 0 
5 , U 5 
2 , 9 9 
2 , 9 3 
2 , 7 5 
5 , 0 9 
3 , 1 3 
2 , 9 4 
2 . 7 5 
2 . 8 9 
2 , 8 5 
2 , 6 4 
2 . 9 b 
2 .b> , 
2 . 9 1 
2 . 8 4 
2 . 8 4 
2 . 9 9 
2 . 6 9 
5 . 0 0 
2 . 9 1 
5 . 1 9 
2 , 9 5 
2 . 9 5 
2 . 8 1 
2 . 6 2 
5 . 2 7 
5 . 1 0 
5 . 0 9 
2 . H 2 

K?0 
0 . 5 9 
0 . 5 5 
0 . 7 7 
0 . 4 9 
0 . 9 3 
0 . 7 7 
0 . 9 9 
1 .0 5 
1 . 1 5 
0 . 8 2 
1 . 0 4 
1 . 1 4 
1 . 1 7 
1 . 1 6 
1 . 1 2 
1 . 1 1 
1 . 0 2 
1 . 7 4 
1 . 0 5 
0 . 9 1 
0 . 9 4 
1 . 1 1 
0 . 8 2 
1 . 0 1 
1 . 1 1 
1 . 0 2 
1 . 5 4 
1 . 1 9 
1 . 2 3 
0 . 9 9 
1 . 0 6 
1 . 5 8 
1 . 0 1 
0 . 8 4 
O . B l 
1 . 1 9 
1 . 0 3 
1 . 5 5 
1 . 5 2 
1 . 5 2 
1 . 2 7 
1 . 4 2 
1 , 1 1 
1 , 1 5 
1 . 0 1 
0 , 9 7 
1 , 2 5 
1 , 1 1 
1 . 4 5 
1 . 5 4 
1 . 1 3 
1 . 6 1 
1 - 4 5 
1 . 2 7 
1 . 4 0 
1 . 5 7 
1 , 5 3 
1 , 3 5 
1 . 5 9 

1 102 
1 . 4 6 
1 . 7 0 
1 .17 
1 .54 
1 . 5 5 
1 . 5 9 
1 . 6 5 
1 , 7 8 
1 . 7 0 
1 . 9 8 
1 . 8 6 
1 . 6 6 
1 . 3 8 
1 . 7 0 
2 . 0 4 
1 . 6 7 
1 . 8 6 
1 . 8 6 
1 . 9 6 
1 . 7 5 
1 . 9 5 
1 . 8 5 
1 . 8 5 
1 . 8 / 
1 . 8 0 
2 . 0 6 
1 .95 
1 . 8 1 
1 , 7 0 
1 , 9 1 
2 , 0 2 
1 , 7 6 
2 , 1 5 
2 , 1 2 
1 , 8 0 
1 , 7 5 
2 , 0 2 
1 . 8 6 
1 . 7 7 
1 , 6 5 
1 , 8 5 
2 , U 0 
1 . 7 3 
1 , 8 7 
1 , 7 3 
2 . 0 6 
1 . 8 6 
2 . 0 8 
1 . 7 9 
2 , 0 0 
2 . 0 7 
1 . 7 8 
1 . 7 5 
1 .84 
1 . 7 2 
2 . 0 1 
1 . 8 6 
2 . 0 9 
1 . 7 6 

P205 
0 . 3 U 
0 . 5 2 
0 . 2 9 
0 . 2 8 
0 . 2 4 
0 . 3 0 
0 . 2 9 
0 . 2 8 
0 . 2 6 
0 . 3 1 
0 . 5 7 
0 . 2 4 
0 . 3 4 
0 . 2 4 
0 . 5 6 
0 . 2 5 
0 . 5 8 
0 . 5 8 
0 . 2 8 
0 . 5 5 
U . 5 5 
U . 5 2 
0 . 5 0 
U . 2 d 
0 , 2 5 
0 , 3 2 
U . 5 9 
U , 2 5 
0 , 2 6 
0 , 5 9 
0 , 4 6 
0 , 3 1 
0 , 3 3 
0 . 3 4 
U . 2 8 
0 . 2 8 
0 . 3 5 
0 . 5 5 
0 . 5 U 
0 . 3 7 
U , 3 5 
0 , 3 1 
0 , 3 2 
0 , 3 8 
0 . 3 4 
0 . 3 3 
0 , 5 9 
0 . 4 1 
0 . 5 0 
0 . 5 0 
0 . 5 4 
0 . 5 1 
0 . 5 1 
0 . 3 7 
0 . 5 7 
0 . 5 8 
0 , 2 8 
0 , 5 ? 
U,4 1 

MMO 
0 . 1 5 
0 , 1 7 
0 , 1 6 
0 , 1 5 
0 , 1 9 
0 , 1 9 
U , 2 0 
0 , 1 9 
U , 1 9 
0 , 1 7 
0 , 1 5 
0 , 1 9 
0 , 1 7 
0 . 1 5 
0 . 1 8 
0 . 1 8 
0 . 1 8 
0 . 1 7 
0 . 1 5 
0 . 1 R 
U . 1 5 
U . 1 8 
0 . 1 8 
0 . 1 5 
0 . 1 9 
U . 1 9 
U . 1 6 
0 . 2 U 
0 , 1 9 
0 , 1 6 
0 , 2 1 
0 , 1 9 
0 , 1 7 
0 , 1 6 
0 , 1 9 
0 . 1 9 
0 . 1 6 
U . 1 7 
0 . 1 8 
U , 2 0 
0 , 1 6 
0 , 2 0 
0 , 1 6 
0 , 1 5 
0 , 1 5 
0 , 1 9 
0 , 1 4 
0 , 17 
0 , 2 0 
0 , 1 9 
U , 2 1 
0 , 1 9 
0 , 2 2 
0 , 1 7 
0 , 1 5 
U , 19 
U , 1 9 
0 , 2 0 
0 , 1 6 

\ {20 
GHCr15N2 
GHHG 6N2 
GHLH 2H2 
G R C n 5H2 
GHLH 6M2 
GKHG 4 M 2 
GRNY 3N2 
GRNY 1H2 
GHKU i n 2 
GHCr 5N2 
GHGF11W2 
GHKU b M l 
GHNY 2N2 
6KAS18N1 
GKEH 2H2 
GHP623N1 
GHtlH 5M2 
GHMH 5H2 
6 H I H 5 N 2 
GHTR11R2 
6 R G r i 2 M 2 
GHLG 3M2 
6RGF 1N2 
GHGF 6H2 
GHP6 5M2 
GRMG 4H2 
6RGF 4N2 
6RP6 6N2 
6HKB12N1 
6 H 6 r i O N 2 
GHHG 2N2 
GHAS 6N2 
GHGr BN2 
GHGI 3H2 
GRPG25M1 
6 R K B 1 I N I 
6 H 6 r 7M2 
6RPr 1M2 
GHAS 5N2 
GKEJ 1N2 
6RTR 2N2 
GRAS16R2 
6R6T 4N2 
GRCr 2N2 
6R IR 6 H 2 
GRPG 4N2 
6 H 6 r 5M2 
GRGT 7N2 
GHKU BMl 
G H I A l 1 H 2 
6 R I 0 9R2 
GRPG26N1 
GRAS 4N2 
G K 0 C 1 M 2 
G R 1 R 1 M 2 
6 H I 0 1 4 N 1 
GHSO 1H2 
CHTA15H2 
GRGT 1M2 

COMHENIS 

I'f'l 



55,89 
54, 54 

54,50 
55.22 
5 4.05 
54.67 

54.52 
54.74 
55.04 

5 5.69 
55,79 
55,40 
54,57 

54,28 
54,4 8 
55,57 

54.55 
54.96 
55.94 

54.45 
55,81 
55.57 

54.61 
56.20 
55.47 

54.88 
55.11 
54.15 
54.81 
55.82 
54.45 
55.54 

56,25 
55.98 
56.44 
54.48 
56.57 

56.75 
56.36 
55.18 
56,24 

54.81 
54.97 
55.29 
55.7? 

55.87 
55.65 
55.84 
54.84 

57.62 
56.16 
54.87 
55,00 
55,15 
55,69 
56,21 
55.85 

55.53 
57.05 
5 3.05 

14.59 

1 5.78 
14.29 
14.11 
14.UU 
14,55 
14.44 
14,70 
14,07 
14,21 
15,80 
1 2,84 
14,21 
t 4 ,04 
15,96 
14,24 

15,98 
1 4 , 14 
14,04 

14,09 
14,41 
14,12 
14,51 

15.B3 
14,24 
1 5.64 
13.49 

1 3.93 
14.14 
1 5.87 
1 3.85 
13.83 
14,14 
1 3,64 
14.11 

14.08 
14.16 

14.05 
1 3.95 
13.69 
14.14 
1 3,61 
13,39 

13.93 
14.28 
14.02 
1 3.85 
14.86 
14.12 
14.40 

13.81 
14.50 
14.15 
14.08 
15.75 
14.06 
1 5.58 
13.78 
1 4 . 35 

14.51 

12.64 
12.15 
11 .86 
11 .42 
12.54 

11 .52 
11 .67 
11 ,64 
12,01 
12,67 
12,89 
10,64 
12,65 
12,48 
12.50 
11 .53 
12.40 
^ 2 . 2 2 
11 .56 
12.18 
11.03 
11 .56 
11 .82 
12.19 
11.18 
12.89 
12.35 
12.81 
12.09 
12.02 
12.39 
12.05 
10.30 
11 .72 
10.53 
12.69 
10.95 
10.44 
11.68 
12.15 
11 .28 
12.84 
12.94 
11 .07 
11 .09 
11 .59 
11.29 
10.59 
12.05 
9.52 
11 .21 
12.57 
12.74 
11 .51 
11 ,86 
10,78 
11,05 
12,21 
9.88 
9,20 

4,41 
4,40 
4,30 
4,29 
4,28 
4,25 
4,23 
4,20 
4,17 
4.16 
4,14 
4,10 
4,08 
4.06 
4,05 
4,01 
3,99 
3,97 
3,96 
5,95 
5,93 
5,88 
5,87 
5.85 
3,84 
5,83 
3,82 
3,81 
3,80 
3, 78 
3,78 
3,77 
3.77 
3.76 
5.76 
3,74 
5,74 
3,73 
3,72 
3.65 
3.65 
3,65 
3.62 
3,62 
3,61 
3.60 
3.56 
3.56 
3.56 
3.55 
3.55 
5,54 
3.53 
3,52 
3.51 
5.47 
5.44 
3.43 
3.58 
5,58 

7.99 
8.55 
7,95 
8, 16 
7.90 
7.84 
8.14 
7.75 
7.81 
7,81 
7,84 
8,01 
7,23 
7.89 
7.55 
7.57 
7.99 
7.53 
7.51 
7.78 
7.58 
7.27 
7.86 
6.73 
7.56 
7.31 
7.47 
7.22 
7.55 
7.29 
7.47 
7.24 
7.54 
7.52 
7.52 
7.29 
7.17 
7.40 
6.76 
7.50 
7.20 
7.15 
7.01 
7.03 
7.57 
7.19 
7.10 
7.07 
7.50 
7.15 
7,51 
5,99 
7,1 5 
7,64 
7,11 
7,22 
7,08 
7.02 
7.00 
7.18 

2.89 
2.86 
5.31 
2.75 
5.13 
5.15 
5.13 
5.09 
2.82 
5.11 
5.16 
5.18 
5.22 
5.05 
5.52 
5.03 
5.09 
3.12 
3.09 
3.09 
3.23 
3.24 
5.02 
5.08 
3.08 
3.17 
3.05 
3.16 
3.19 
2.91 
3.27 
3,44 
3,08 
3,06 
3,00 
3,23 
3,03 
3,08 
3,24 
2,84 
5.02 
3.47 
3.3? 
3.01 
3.50 
5.00 
3.09 
2.85 
2.96 
2.97 
3.05 
3.15 
5.11 
5.22 
3.19 
5.16 
3,01 
3,14 
3,11 
5.2 5 

1 .06 
1.44 
1.?9 
1,32 
1,53 
1 ,52 
1,59 
1,45 
1 ,66 
1,52 
1,50 
2,05 
1.40 
1.57 
1.42 
1 .67 
1.40 
1.66 
1.51 
1.71 
1.57 
1.95 
1.75 
1.49 
1.91 
1.53 
1,73 
1,82 
1,75 
1,82 
1,56 
1.57 
2.05 
1.91 
2.16 
1.67 
2.21 
2.04 
1.73 
2.23 
2.UU 
1.58 
1.70 
2.06 
1,54 
2,0 5 
1,80 
1,86 
2,10 
1,94 
1,72 
1,61 
1.71 
1.91 
2.03 
2.01 
2.16 
2.02 
2.55 
2.20 

2.11 
2.16 
1.95 
2.24 
1.96 
1.9 5 
1.94 
1 .98 
1.95 
2.22 
2.24 
2.26 
2.05 
2.07 
1.98 
1.99 
1,99 
2,07 
1 ,99 
2,19 
1,95 
1,90 
2,17 
2,10 
2,16 
2,17 
2,51 
2,46 
2,12 
1,96 
2,28 
2,05 
2.15 
2.1U 
2.n5 
2,21 
1,38 
1,98 
2,01 
2,35 
1,95 
2,28 
2,38 
2.32 
2.47 
2.14 
2,14 
1,96 
2,44 
2,18 
2,53 
2,45 
2,14 
2.31 
2.25 
2.38 
2.29 
2.29 
2.25 
1.9 6 

U.25 
0.3 3 
0,27 
0,5? 
0,4 0 
0,28 
0,53 
0,31 
0,29 
0,4 0 
0,42 
0,56 
0,34 
0,35 
0,32 
U.29 
0,55 
0,36 
0,30 
0,59 
0,50 
0,33 
0,40 
0,37 
0.36 
0,36 
0.49 
0.45 
0.57 
0,54 
0.47 
0.53 
0.43 
0.33 
0.34 
0.41 
0.32 
0.33 
0.33 
0.43 
0.54 
0.45 
0.42 
0.42 
0.59 
0.36 
0.37 
U.30 
0,4 5 
0,40 
0,51 
0,38 
0,52 
0,41 
0.42 
0.54 
0.40 
0.39 
0.4 2 
U.50 

U.17 
0.19 
(1.20 
0.16 
0.?l 
0.19 
0.20 
0.18 
0.18 
0.21 
0.22 
0.16 
0.20 
0.19 
0.22 
0.19 
0.15 
U.17 
0.19 
0.20 
0. 19 
U.2U 
0.19 
0.15 
0.20 
0.22 
0.20 
0.20 
0.19 
U.19 
0.18 
U.18 
0.21 
0.19 
0.20 
0.20 
0.18 
0.20 
0.18 
0.21 
0.18 
0.20 
0.20 
0.21 
0.17 
0.20 
0.16 
U.15 
U.20 
0.16 
0.16 
0,18 
U, 1 7 
0,15 
0.20 
0.17 
0.20 
0.20 
U. 19 
0.18 

G R 1 A 2 5 M 1 
G H T 0 2 6 R 1 
6 R K U I 4 M I 
G H P r 5112 
6 H T 0 1 2 N 1 

6 R K 0 1 6 M 1 
G H K B 9 N 1 
G H K B 1 8 H 1 
G H A S 9 R 2 
6 H T A 1 5 N I 
G H K B 5 H 2 
G H G r 1 4 M 2 
G R T A 1 9 M 1 
G R I 0 1 9 N 1 
6 H r 0 1 8 N 1 
6 R K 0 1 5 N 1 
6 R 6 T 6 N 2 

G K P G 1 0 R 2 
G H T 0 2 5 H 1 
G R K B I U N I 
G R K B 1 5 M I 
G R L G 5 N 2 
G H P 6 1 6 H 2 
. G R G r i 6 R 2 
G H P G 1 1 R 2 
G K I 0 2 3 H 1 
6HI0 3H2 
6HP618R2 
6HIIG 9R2 
GKH6 5N2 
6HPS 1 H 2 
6RrOl7Ml 
6RLH10R2 
6RMY11M2 
GRMY 8M2 
GRPG15R2 
GHLG 9M2 
GRPr BM2 
6RM6 7H2 
GRGrl8R2 
GHLG 7H2 
6HT024H1 
GHSR PN2 
GRLG 8N2 
GRPG 1H2 
GHP622M1 
GRPG 8N2 
G H C C 3 M 2 
GHTA 7H2 
GRNH 4N2 
GRGT 2N2 
6HCC 7H2 
GnPG21K2 
GHGI 8N2 
6KT0 7R2 
6RLH11H2 
GRAS 5M2 
GHLH 5N2 
GHPG19H2 
GHPG 9R2 



5 5 . 9 4 1 4 . U 4 1 1 . 7 7 5 . 3 6 6 . 8 3 3 . 1 4 1 . 9 9 2 . 2 7 0 . 4 5 0 . 1 9 GRPG20H2 
5 5 . 6 0 1 4 . 7 6 1 2 . 5 2 5 . 5 4 6 . 5 9 2 . 6 1 1 , 6 ? 2 , 5 0 0 , 5 7 0 . 2 4 GHCC 6N2 
5 5 . 7 4 1 3 , 5 4 1 1 , 8 9 3 , 5 3 6 , 8 9 5 , 0 9 1 . 9 5 2 . 1 0 0 . 3 U 0 . 1 9 G H I 0 2 2 N 1 
5 5 . 7 4 1 4 . 1 7 1 2 . 5 1 5 . 2 5 5 . 9 4 5 . 0 0 1 . 7 8 2 . 1 2 0 . 5 5 U . 1 8 GHPG 7 M 2 
5 6 . 1 7 1 3 . 6 1 1 1 . 7 7 3 . 2 2 6 . 7 9 3 . 0 1 2 . 5 9 2 . 5 1 0 . 5 2 0 . 2 1 6HSH 2H2 
5 5 . 8 0 1 5 . 9 1 1 1 . 6 9 5 . 1 2 6 . 6 7 5 . 1 8 1 . 9 3 2 . 1 4 0 . 5 2 0 . 1 8 GRK017N1 
5 5 . 9 5 1 5 , 2 0 1 2 , 8 8 5 . 0 2 6 , 8 5 5 , 0 2 1 , 7 1 2 , 6 2 0 , 5 6 0 , 1 9 6HAC 4N2 

AVERAGE 5 4 , 8 4 1 4 , 2 1 1 1 , 5 5 4 , 2 9 8 , 0 1 5 . 0 1 1 . 4 7 2 , 0 0 0 , 5 5 0 , 1 8 G H IHC 

MAXIMUH 5 8 . 0 6 1 5 . 2 8 1 2 . 9 4 6 . 1 4 1 1 . 1 1 5 . 5 2 2 . 5 9 2 , 5 2 0 . 5 9 0 . 2 4 
HINIMUM 5 1 , 5 6 1 2 , 8 4 9 . 2 0 5 . 0 2 6 . 5 9 2 . 4 7 0 . 3 9 1 . 1 7 0 . 2 4 0 . 1 5 

01 r rEHENCE 6 . 5 0 2 . 4 4 3 . 7 4 5 . 1 2 4 . 5 2 1 . 0 5 2 . 0 0 1 . 4 5 0 . 3 5 0 . 1 1 

m 




