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SEATTLE QUADRANGLE

GEOLOGY

The geologic map of the Seattle quadrangle, which provided the
geologic background for the interpretation of the radiometric
data, was prepared for Bendix Field Engineering Corporation

by ESCA-TECH Corp. The explanation of the geologic legend,

122° 120°

T Appendix C, was taken from this map.
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195371 139-73 1979 Hills as exposed in the southwest portion of the gquadrangle.

The Puget Lowlands lie nearly at sea level. The underlying forma-
tions are part of the same eugeosYnclinal accumulation which make
up the Olympic Mountains and Willapa Hills. During Pleistocene
time, glaciofluvial deposits were accumulaled in the lowlying
Puget Lowlands.

The Olympic Mountains are chiefly of Tertiary age and are part
of an eugeosynclinal accumulation of marine sedimentary and sub-
marine vulcanic rocks that total 50,000 feet as deposited. The

earliest Tertiary rocks are a sequence of Eocene argillites and

NO SCALE

graywackes more than 30,000 feet thick that forms the core of the
Olympic Mountains. This was followed by a thick sequence of sub-
marine volcanic rocks. Near centers of volcanism, the accumulated
thickness exceeds 20,000 feet, while away from these centers

the basalt flows and breccias may exceed 10,000 feet in thickness.

In the present Olympic Mountains, these volcanic rocks form

(1)




many of the structural and topographic highs as they were more
resistant to erosion. An uplift is late Eocene time raised the
area of the Olympic Mountains above sea level and erosion pro-
vided much of the material which was deposited in nearby low
areas. Further uplift near the close of the Miocene with intense
deformation formed the present Olympic Mountains.

Marine sedimentary deposits and submarine basalt flows crop out

throughout the western half of the gquadrangle. Quaternary eolian EXPLANATION

deposits, lacustrine deposits, glacial deposits, and alluvium _ , v .

are widespread in the eastern half. ,f?. '.u,. AW s _4; 3 { i ' , Debritain Gecyervssne
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The following types of radioactive occurrence have been found

in Washington (Huntting, 1956; Weissenborn, 1966):
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porphyritic quartz-monzonite of Crctaceous age -

Midnite mine, Stevens County.

2) Autunite filling fractures and open spaces in peg-
matitic alaskite - Mount Spokane area, Spokane County;
Lost Creek area, Pend Oreille County.

3) Secondary uranium minerals in interbedded tuffaceous
sandstone, arkose, and carbonaceous shale - Midnite
mine area, Stevens County.

Radioactive Occurrences in Washington

4) Radioactivity in pegmatitic lenses in gneiss.
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5) Strong radioactivity in soil and gravel around a

radioactive spring - Bumping Lake, Yakima County.

The major uranium production from Washington state has been from
the Midnite mine, Stevens County; and the Daybreak mine, Spokane
County. Minor production has been reported from several other

properties in the state (Weissenborn, 1966) .

iR

GEOPHYSICAL DATA INTERPRETATION

Radiometric Data

A total of one (1) uranium anomaly meets the minimum statistical
requirements as defined in Volume I. This anomaly is listed in
Table 1 and is shown on the Uranium Anomaly Interpretation Map,

Figure 3.

Potassium (%K), equivalent Uranium (ppm cU), equivalent Thorium
(ppm eT), eU/eT, eU/K, eT/K, and magnetic pseudo-contour maps
are presented in Appendix E. Stacked Profiles showing geologic
strip maps along each flight-line, together with sensor data,
and ancillary data are presented in Appendix F. All maps and
profiles were prepared on a scale of 1:250,000, but have been

reduced to 1:500,000 for presentation in Volume II.

Geologic unit designations given in Table 1 are those given on

the Geology Map, Appendix B,and in the Explanation of the Geologic
Legend, Appendix C.

TABLE 1 - URANIUM ANOMALIES IN THE SEATTLE QUADRANGLE

ANOMALY # LINE # GEOLOGIC TYPE STANDARD DEVIATIONS FROM
UNIT MEAN * URANIUM

s wko80 X2 3.8 5 67
- 2 2 Tur/Qc U - s Tl i S e e

(3)

Anomaly #1 is over the contact area between undifferentiated

Tertiary rocks (Tur) and Pleistocene glacial deposits (Qc).

(4)
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APPENDIX A - FLIGHT LINE MAP
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APPENDIX B - GEOLOGY MAP
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APPENDIX C - EXPLANATION OF GEOLOGIC LEGEND
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Sandstone, foliated sandstone, semischist, slate, and phyllite

Deposits ot Olympic alpine glacicrs

PLEISTOCENE

Jols

(1]

HOLOCENE

MIOCENE

MIOCENE, OLIGOCENE and EOCENE

OLIGOCENE

OLIGOCENE and

EOCENE

QUATERNARY

TERTIARY



Tp

PUGET GROUP

Arkosic micaceous sandstone, volcanic sandstone, and coal
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APPENDIX D - FLIGHT LINE/GEOLOGY MAP
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APPENDIX E - PSEUDO-CONTOUR MAPS
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APPENDIX F - STACKED PROFILES
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. MW__

EVENTS 2017

HERAN 8.448
EUsx
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8T DEV 35.702

1
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0

T
EVENTS 2110

REAN 0.452
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L
8T DEV - 0.251
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>
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o
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«

'

[
EVENTS 2780 REAN 6.585 8T OEV 28.268
ETH/X
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>

o

x

i

2

o

w

o

s

0 A

T
EVENTS 3801

HEAN 0.225
K

4
6T OEV 0.223



APPENDIX I - SPEED AND ALTITUDE HISTOGRAMS



11283

FREQUENCY

0

10487

FREQUENCY

0

SEATTLE . WA

I

n L o

' — N ' 200
EVENTS 49066 MEAN 84.957 ST DEV 0.08%
SEEED IN MPH

—— .
] | 1000
EVENTS 438066 MERAN 414.883 ST DEV 0.470

ALTITUDE IN FEET



APPENDIX J - STATISTICAL TABLES



ETH | U ' K ~ EUSETH

' EUAK ; HAK
UNIT MEAN ST.DEV. EVENTS MEAN 3T.DEY. EVENTS "MEaAW ST.DEY. EVENTS ME&N ST.DEV. EVENTS MEAN 3T7.DEV, EVENTS MEAN ST.DEY. EVENTS
bIs. ’ D1Is. DIs, : IS5, , DIS. BIs.
?A 1.81 . 48 21 N 1:00 .30 21 U 41 g 2i L 64 .44 2i U z.47 B2 . 21 U .4.5¢ i.49 21U
AL 2.25 1.04 3590 N 1.17 .46 3383 N .53 .23 3647 N -1 .88 3373 H 2.57 1.60 3381 N 4.5 2.11 3588 H
Qc 1.66 .82 22916 N 95 .44 22266 N .43 .19 23055 N 84  3.45 22022 H 2.99 16.06 22124 N 4.2% 3.14 22839 #
QR0 1.64 .73 3379 N .63 .32 2489 N .22 13 3488 H .55 1.25 2471 N 5.44 14.55 2469 U 10,25 i8.&4 3334 U
TA 2.8%9 : 94 554 N + 90 W37 450 N .42 17 552 N .38 .32 450 N 2.86 2.46 442 N . 7.73. 3.85 552 H
TAL .92 . 38 43 N .65 .20 43 N .29 07 47 L 95 .75 49 U 2,43 1.07 49 N - 3.29 1.46 - 45 i
B 1.23 .57 1571 N N -1 .33 1453 W .24 11 . 1596 H .82 1.38 1379 M 3.6 3.68. i400 N 5.92 4.32  I13£& ©i
TBK 2.05 .81 60 U 1.22 .30 60 H .51 L1 60 H B .70 s0 U "2.63 1.61. 60 U - 3.93 1.29 - &0 b
TBM 1.63 .72 463 N . .69 .31 266 N .50 21 504 L 76 2.41 251 N 1,87 1.52 266.L. 3.43 1.57 - 4€3Z M
TCB .81 .56 2860 U .45 .25 2110 N .23 .22 3301 N 3.64 33.31 1783 U 8,45 35.70 2017 U 6.57 29.27 27920 U
TCBE .99 .55 2377 N .54 .31 1912 N .20 .10 2639 H 2.32 29.56 1235 N 5.22 30.36 is02 U 6.55 25.535 2362 U
TCs 1.29 .92 31 N .60 .43 30 U .26 13 34 L .57 37 30U 5.74 14.73 30 U 19.68 22.55 31U
TL 1.04 39 71 L .68 .25 70 U .31 .07 71 N e .49 70 L 2.33 .93 70 L 3.5% 1.47 1Y
TLC 1.69 7 284 N .67 .33 253 N 24 - 12 288 H 438 .48 253 N 3.1 2.94 253 U B8.34 5.7z 224 U
™ 2.34 1.1 757 H 77 36 671 N .38 18 757 N .44 .52 671 N 2.74 3.8S5 671 N 6.98 6.38 757
TN 2.52 1.17 34 N .95 .43 35 U .47 13 35 N .47 35 34 L 2.13 .87 35 L 5.3t 1.79 34 N
TP 2.00 1.14 74 N . 91 .S58 74 U .53 . 34 74 L 52 .27 74 L 1,95 .97 74:L 4.00 V.28 74
T7 1.68 59 72 L 30 .37 72 L .40 ., 03 72 N .53 »30 72 L 2.44 1.41 a2 u 4,27 .22 7E L
TUR 2.88 1.46 929 L 90 .51 455 L .55 23 935 L 32 32 453 L 2.09 1.34 455 L 5.52 2.14 829 L
WA . .81 .66 3351 U .47 .31 5189 U .13 W17 3321 U 2.47167.62 3eay N 31.16215.26 3520 U 3 2437 U

| 15.30115.,2°

H=NORMAL CISTRIBUTION
L=L0G-NORMAL DISTRIBUTION
U=sUNKNOWN DISTRIBUTION



OCWONENAEWN -~

-t o
N -

S01
sS62
503
S04

Ay

Soi
S0z
503
S04

—“~OVONOAD AN~

QA
0.0a
0.00
0.00

0.00

0.00
0.00
0.u00
0.00
1.841
U.00
0.00
0. 00
0.00
0.00
0.00
0.00

TN
0.00
0.00
0,00
0.00
U. 00
a.00
0,00
0.00
0.060
2.52
0.00
0.00
0.00
0.00
0.00
0.00

TP
0.00
0.00
0.00
3,44
0.60
1.79
0.00
0.00
6.00

be

[ o]

WWMP WM SNO

0
n

1,51
.48

[~
Qo= oAU NN~

20 TA TAL T8 TB# TBM TCE TCBE TCS
1.61 2,34 0,00 1.31 0.00 0.00 0,00 0. aQ Q.00
1.56 3.08 0.060 1.17 0.00 0.00 0.00 0.00 0.00
1.57 TS 0.00 . 1.13 0.00 0.00 .00 2.16 2.23
1,41 0,00 0.00 0.00 0.00 .00 0.00 i.03 0.00
1.3 Q.00 0.0G 0.00 0.00 0,00 1.3% -1 .72
1.85 0.00 0.00 0.00 0.00 i.46 .85 1.05 0.00
0.00 0.00 G6.00 .E4 2.2z .53 .48 TS 0. 00
0.00 0.00 0.00 0.00 06.00 .00 .53 .55 G.00
9,00 0.00 0.00 0,00 0.00 0.00 . 45- i, 06 G.00
2.05 0.00 0.00 .00 0.00 1.70 .48 , 59 0,00
0.00 0.00 .68 .00 0.00- 1.51 .60 LT5 .83
0.00 0.00° .96 0.00 0.00 1.74 G.00 .92 g.00
1.83 3.28 0.00 1.80 0.00 1,92 1.17 1.10 .54
1.14 .00 0.00 1.71 0.00 0.00 1.18 1,02 0.00
0.00 - 0.00 0.00 6.00 i 0.0 0.00 .00 U.0¢
0.00 0.00 0.00 1.04 0.00 0.00 0.00 0,00 G.00

TR WA
3.02 0.00
1.9% .82
0.00 .99
g.on .71
0.00 .83
0.00 .55
4.23 .39
0,00 .66
z2.65 .30
1.99 .74
0.00 .34
2.03 ‘29
0.00 .83
u.uo .72
0.00 .40
1.99 1.74

COMPUTER LIHMES 1 THRU 12 REFER TO PROFILE LINEZ 1 THRU 12.

COMPUTER LINES 501 THRU S04 REFER TO NORTH - SOUTH TIE LINES 1 THEU

GEOLOGIC UNIT AYERAGE YALUE RS A

FUNMCTIUN OF MaF LINE FOR PPM ETH
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-t ) -

So02

U
o
184

S04

ommeAum-

@A
0.00
06.00
0.00
0.00

0.00
6.00
6.00
1.00
0.00
6.00
0.00
0.00
0.00
0.00
0.00

TN
0.00
6.00
6.00
0.00
0.00
6.00
0.00
0.00
0.00

.95
0.00
0.00
0.00

0,00

0.00
0.00

QAL
1.08
1.26
1.49
1.11
1.58

.98
1.23
1.00

.70

.99
1.13

.83

77

71

.98

1.22

T
0.00
0.00
0.00
1.54
0.00

.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
06.00

.60

ac
1.35
1.21

.97

.85

. 75
0.00
61
.02
1,04

T
0.00
0.00
0.00
0.00
0.00
6,00
0.00
0.0
0.00
0.00
1.03

.69
0.00
0.00
0.00
0.00

Qo

.67
.66
.80

u51

.50
70
0.00
0.00
0.00
7B
0.00
0.00
.62
0.00
0.00
0.00

TUR
1.34
.98
0.00
0.00
0.00
0,00
.83
0.00
70
.47
6.00
63
0.00
0.00
.00
1.17

COMPUTER LINES

Ta

.83
1.04

.42

0.00

0.00
0.00
0.00
0.00
0.00

0.00 .

8.00
0.00

Ve

0.00
0.00
0.00

WA
0.00

.40

.58
.41
49
.39
.55
.54
42
.49
.49
.28
0.00
.68
.99
1.26

TAL TB
0.00 .65
0.00 .57
v,00 .78
0,00 0.00
0.00 0.00
0.00 0.00
0.00 .58
0.900 0.00
0.00 0.00
.00 0,00

.59 0.00

.67 0.00
0.00 .74
0.00 61
v.00 0.00
0.00 .74

I THRU 1§

0

TBK
0.00
0.00
0.00
0.00
0.00
0.00
1.23
0.00
0.00
0.00
0,00
0.00
0.00
0.00
1.12
0.00

REFER

COMPUTER LINES S01 THRU S04 REFER

TO

T0

4

TBM
0.00
0.00°
0.00
.00
0.00

B2
31
G.00
0.00
7
.75

. 7S

e
0.00
0.00
0.00

2OFILE

TCB
0.00
0.00
.00
0.00
0.00

.40
.48
48
.51

.48

.40
0.00

7S

57
u.yuy
0.00

LINES 1

TH=U

xt

i2.

TCS
0.00
0.00

.91
0.00

.44
0‘ 00
0.00

0,00

6.00
0.00
.42

0.00.

0.00
0.00

u.uu.

0.00

TL
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00

.54

. 7S
0.00
0.00
u.vuy
0.00

HORTH - SOUTH TIE LINES {1 THRU 4.

GEOLOGIC UNIT AYERAGE ValLUE A5 A

FUNCTTINON OF MaP LINE FOR PPM El

™

.72
.68
.00
00
.00
.00
.00
.00
.08
.49
0.00

i

0.00
g.uu
.00

—_—_E oo SO



oA oAl Qc MR * 16 I TA | TaL TB TBK TBM TCE . TCEB TCS. - TL- TLC

1 6.00 .40 60 2 2 0.00 23 0.00 0.00 0,00 G.n0 U.,00 0,00 0.00
2 0.00 .55 .58 19 .45 9,00 22 0.00 0.00 .00 0.4ag 0.00 g.00 8.00
3 g.00 e B .45 .23 . 05 0.00 .24 0.00 0.00 0.00 A 34 . 0.00 22
4 0.00 .58 .38 .14 0.00 0.00 - 0.0¢0 0.00 0.0 . 0,00 .15 6,00 0.00. 24
S g.00 .70 .42 .25 0.00 6.00 0.00 0.00 0.00 .23 .20 15 0.00 0.00
6 0.00 .60 .42 36 g.00 g.00 6.00 g0.00 .50 22 L2 0.00 0.00 6.00
e 0.00 -1 .38 .© 0.00 0.00 0.00 .13 .54 09 1 A5 0.00 g.00 - 0.00
e 0.00 .48 . 38 .00 - 0.00 0.00 0.00 0.00 0.00 12 12 0.00 0.00 0.00
9 41 ., 39 .38 0.00. 0.00 0.00 0.00 a.00 .00 11 21 .00 - 0.00 0.00
10 0.00 .42 .35 . 65 0.00: - 0,00 0.00 0.00 V27 A7 13 0.00 0.00 0.00
it 0.00 49 33 g.00 0.00 .23 0.00 0.00 .44 20 18 29 .24 0.00
12 0.00 .38 .34 . 0,00 . 0.00 .30 0. 0¢ 0.00 .43 0.00. .23 g,00: .34 - 0.00
501 0.00 .84 . 0,00 26 54 ° 0.00 .88 - 0.00 &6 28 20 20 0.00 . 32
S02 6.00 .49 .46 .16 0.00 0.00 32 0.00 0.00 31 V26 0.00 g.00 . 0.00
503 0,00 .32 .42 0.00 0.00 0.00 0.00 , 31 0.00 0.00 0.00 90.G0 “0.00 0.00
504 0.00 .41 .35 0.00 0.00 0.00 26 0.00 0.00 0.00 0.an0 0.00 0.040 0.00
™ TP 1T TUR Wa
1 0.00 0.00 6.00 .53 0.00
2 0.00 6.00 .00 .34 AR
3 0.00 0.00 0.00 0.00 21
4 0.00 .95 0.00 0.00 -, 15
5 0.00 0.00 0.00 0.00 2t
& 0.00 .45 0.00 0.00 .12
7 0.00 0.00 0.00 E5 .07 .
8 0.00 0,00 0.00 0.00 15 o
9 0.00 0.00 0.00 .50 . 06
10 .47 0.00 0.00 .75 .18
11 0.00 6.00 .40 0.00 . 07
12 0.00 0.00 .40 60 . 06
501 0,00 0.00 6.00 0.00 13
502 0.00 0.00 0.00 G.00 .28
503 0.00 0.00 0.00 0.00 . 09

S04°  0.00 - .28 - 0,00 .45 .37

COMPUTER LINES = 1 THRU. 12 REFER TO PROFILE LINES i THRU i2.

COMPUTER LINES S0 THRU S04 REFER TO NORTH - SOUTH TIE LINES i THRU 4.

GEOLOGIC UMIT AYERAGE YALUE AS A

FUNCTION OF MAP LIKE FOR K
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So01
502
S03
504

10

b
SV NONRIWN -

VONPONLWN -

GA
0.00
0.00
0.00
0.00
0.00

0.00

0.00
6.00

.64
0.00
0.00
0.00
0.00
0.00
0.00
6.00

™
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60

.47
0.00

0.00

0.00
0.00
0.00
0.00

@Al
.70
.48
.49
.93
.59
.67
.74
62

1.11

.1.09

.61
.63
235
. 38
1.96
.81

TP
0.00
6.00
0.00

.44
6.00

.46
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00

.67

acC
+65
'?3

.84

.71
.65
67
.87
.92
.82
1.18
.74
.83
0.00
.37
1.27
.97

TT
0.00
0.00
6.00
0.00
0.00

-0.00

0.00
6.00
0.00
0.00

61

156
0.00
6.00
6.00
0.00

®0

7
.52
.54
.55
.60
.45

0.00

0.00

-0.00

.30
0.00
0.00

.37
0.00
0.00

TUR
.47
.53

0.00
0.00
0.00

0.00

.20
0.00
.23
.23
0.00
.41

0,00

0.00
0.00
77

COMPUTER LINES

TA
.43
.36
.95

0.00

6.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

23

0.00 .

0.00
L 0.00

WA
0.00
3.77
1.53

40.37
3.21
S.19

14.74
2,95
4.64
7.27

11.21
3.14

0.00"

.35
9.57
73

TAL B TBK
0.00 .72 0.00
0.00 .74  0.00
0.00 -3 0.00
6.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 . 0.00
0.00 1.10 61
0.00 0.00 0.00
0.00  0.00 0.00
0.00°  0.00 0.00
1.12 0.00 0.00

.92 0.00 0.00
0.00 .45 .00
0,00 .39 0.00
0.00 0.00 2,05
0.00 .96 0.00

i THRU 12 REFER

TBM

0.00

0.00
.00

0.00 .

0.00
.45
1.86
0.00
0.00
re-]
1. 41
.48
46
0.00
0.00
0.00

TCB

0.00

0.00
6.00
0.00
6.00
1.686
3.1
1.70
5.69
14.53
1.60
0.00
.54
41
0.00
0,00

Tid PROFILE LINES
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THRU

.78

i2.

TCS
0.00
0.00

46
0.00

74
0.00
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8.00
0.00
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0.00
6.00

TL

0.00

0.00
.00

~0.00

0.00
0.00
0.00
0.00
.00
0.00

.95

.90
0.00
0.00
0.00
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COMPUTER LINES S01 THRU S04 REFER TO NORTH - SOUTH TIE LINES 1 THRU 4,

GEOLOGIC UNIT AYERAGE VALUE AS A

FUNCTION OF MaP LINE FOR EU/ETH

TLC

0.00

0.00

.40
0. 00

0.00

0.00
0.00
0.00

~0.00

0.00
6.00

.39
0.00
0.00
v.00



CONGMARNN -

b ok ’
N=olBONOOCRLEWND -

S0
Se2
503
S04

QA
.00
0,00
06.00
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0.00
0.00
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2.47
0.00
0.00
0.00
0.00
0.00
0.00
06.00

TN
0.00
0.00
0.00
6.00
0.00
6.00
0.00
0.00
6.00
2.13
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QAL
3.50
2.56
2.23
2.15
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1.30
1.37
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3.26

TF
0.00
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0.00
1.93
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0.00
0.00
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0.00
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2.92
2.69
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3.42
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TUR
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S04
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6.00
0.00
0.00
0.00
0.00
4.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00

™

0.00

0.00
0.00

0.00

6.00
0.00
0.00
0.00

0,00

.31
0.00

0.00

0.00
0.00
0.00
0.00

QAL
5.80

5.78 -

4.78
4.59
3.71
3.69
3.81
3.50
3.85
3.85
4.62
4.49
5.38
3.89
3.51
4.649

TP

0,00

0.00
0.00
3.84
0.00
4.24
0.00
0.00
0.00
0.00
0.00
0.00

“0.00

.00
0.00
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Qc
4.77
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APPENDIX K - MAGNETIC AND ANCILLARY PROFILES
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APPENDIX L - TEST LINE DATA



Pre TL
Post TL

Pre Bi
Post Bi

Pre K
Post K

Pre TC
Post TC

NOTE:

PRE~-FLIGHT AND POST-FLIGHT TEST LINE DATA

SEATTLE QUADRANGLE

2/22/80 2/23/80 4/13/80 7/31/80 8/4/80
14.99 15.36 18.64 21.13 10.33
15.95 15.66 19.93 20.49 9.52
15.91 15.50 16.29 10.30 2.22
15.79 14.60 16.51 - 9.99 2.15
63.46 68.98 69.70 59.94 38.9%6
64.04 65.90 68.61 56.81 40.58

799.38 776.39 851.20 695.54 365.70

769.09 752.95 884.30 715.24 380.38

NEW TEST LINE (4/13/80), (7/31/80), (8/4/80)





