DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

Oxygen isotopic data for plutonic rocks and gneisses of the

Glacier Peak Wilderness and vicinity, northern Cascades, Washington

By

L. Douglass whitel, Cynthia A. Maleyl, Ivan Barnesl, and Arthur B. Fordl

Open-File Report 86-76

This report is preliminary and has not been reviewed for conformity with
U.S. Geological Survey editorial standards and stratigraphic nomenclature.

1ysGs, Menio Park, California
1988

























































120°48'

gn\eis{ \

NN
neiss
N

(%3]

\

-
©
=
©
xx
>

7

INDEX

NN AN

AN

NN N TR N N

\ . N N\ N AN

N\ oneiss AN N AN

.\\\\\\\\ \\\\\\\\\\\\ \

Rrver ANEQN N \\ \\\ NN
AN N\ \\

Whi
\ AM':‘te\Gom
I\ TP ATEN
RAILROAD , '§/5-%e o,
*creek . (5"
L +
PLUTON+ \ .
+ + + + N N . Qneiss \
AN AN
a0 Y ) O 22T
+ e\ Castle \ \ N
a 4+ N (v} \\AROCR\ \\
+ . \
Q + * ., Q 17 Y/ \ \|f_seoss’
+ AR @ \\ ~
3 6 km| + Q. Floro \
:07 L —L . T | ++ + . AlMin N\
0 3 i A \\l§»\\

Figure 11.---Sketch geologic map of the Skagit Gneiss (SG) in northeastern
part of the Glacier Peak Wilderness (GPW), showing areal variation

of
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80 values (table 26). Map from Ford and others (1985).



DATA REPORTS|

Symbols used in tables

General. Plot numbers in tables 1 to g8 are the same used to show
sample localities on sketch geologic maps of units (Ford and others, 1985).
LOI is Toss on ignition (9009C). OXR (oxidation ratio) = Fep03/(Fe0+Fe03).

Rock names. Rock names and minerals pkesent are from Ford and others
(1985). Rock names are indicated by the folllowing symbols:

AL alaskite GAL leucogabbro MQ metaquartz diorite
AP aplite GAM melagabbro QD quartz diorite

DI diorite GD granodioritp QG quartz gabbro

G gneiss GR granite QM quartz monzodiorite
GA gabbro HB  hornblendite TO tonalite

Letters preceding rock-name symbols indicate the following principal
auxiliary minerals present, in increasing Pbundance order:

b biotite h hornblende p pyroxene
¢ chlorite m muscovite (white mica)
e epidote o firon-titanium oxides

The letters "p" and "f" after rock-name symbols respectively indicate a
strongly porphyritic texture and presence of foliation. For alaskite, a
compositional rock-name symbol is also givkn, as in "bALto," a biotite-
bearing alaskite of tonalitic composition in terms of the quartz-feldspar
diagram of fig. 3.

Type-area samples.Isotopic analyses are given for samples of two units
from type areas outside the Glacier Peak Wilderness: Marblemount Meta Quartz
Diorite from the vicinity of Marblemount (plot nos. t-1 to t-6, table 21)

and Swakane Biotite Gneiss from the viciniity of Lake Chelan (plot nos.
t-1 to t-4, table 27).

18



TABLE 1.---Data for samples from the Buckindy pluton

Field no. Plot Rock type &6'%0  Si0p K0  LOI  OXR Remarks
no. (per mil) (wt.%) (wt.%) (wt.%)
80F60A 1 h-bT0 7.06 60.4 1.5] 0.62 0.42
80F61A 2  h-bTOp 8.63 60.6 1.20 1.59 .47
80GX2189 3  h-bGD 8.52 67.0 1.88 0.41 .45
80L19B 4 h-bTO 8.24 65.0 1.79 .41 .42
81F107A 5 h-bTO 6.99 65.6 1.36 .37 .43
81F169B 6 h-bTOp 8.25 64.2 1.83 .23 .39
81F172A 7  h-bGD 7.48 67.7 2.19 .26 .41
81F251A 8 h-bTO 8.13 65.1 1.64 .30 .39
8IN62A 9 h-bTOp 8.38 63.6 1.74 .68 .38
82F157A 10  h-bGD 9.05 66.4 1.90 .38 .42
82F312A 16  h-bQDp 9.08 61.0 1.79 .52 .17 Dike
82S86E 17 h-bQDp 7.99 65.4 1.67 .57 .29 Dike
82T2A 20 hQbp 8.24 59.4 1.33 .51 .40 Dike
82578D2 21  e-m-cAP 11.25 70.6 1.20 2.31 .15 Breccia pipe matrix
82S79A 22  e-m-cAP 10.98 62.1 2,10 1.98 .18  Ditto
82578D1 23  e-m-cTO 11.96 70.6  1.46 2.06 .14 Breccia pipe clast
TABLE 2.---Data for samples from the Cascade Pass pluton
(Headings as in table 1)
80S29A 1 h-bGD 8.20 65.7 2.36 0.75 0.24
81F218B 2  h-bGD 8.49 64.9 2.18 .75 .12
81F221A 3  h-bTO 7.28 65.1 2.17 .35 .32
82F151A 4 b-hTOp 7.88 59.4 1.44 .72 .32
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TABLE 3.---Data for samples from the Cloudy Pass batholith

|

Field no. Plot Rock type  &'120  Si0p K,0  LOI  OXR Remarks
no. (per mil) (wt.%) (wt.%) (wt.%)
80R128A 1 h-b-cGR 71 72.6  3.25 0.76 0.43
80S60A 2 c¢-h-bGD 3.20 66.1 2.62 1.19 .34
81F5A 3 h-bT0 7.59 63.7 1.94 0.45 .31
81F8A 4  h-bTOp 7.87 63.4| 1.97 .81 .20
81F37A 5 c¢-h-bGDp 8.63 67.5| 2.63 .75 1
81F41B 6 b-hGD 8.76 65.5 2.57 .58 .20
81F66A 7 c-b-hGD 7.80 63.7 2.32 .73 .31
81F68A 8 c¢-b-hGD 7.70 62.2 2.05 .66 .34
81F72A 9 c¢-h-bTO 8.22 63.9| 1.93 .41 .24
81F73A 10 p-h-bGD 8.17 63.7 | 2.02 .33 .28
81F118A 11 c-h-bT0 7.45 63.4 1.73 .68 .31
81FT19A 12 c-h-bT0 9.02 62.8 1.68 1.25 .15
81F148A 13 ¢-h-bTO 7.60 63.3. 1.96 .52 .29
81F184C 14  ¢-b-hQD 5.93 56.2° 1.40 .90 .31
81F214A 15 c-h-bT0 7.74 63.0 2.04 .79 .28
81F217A 16 h-bTO 8.38 66.2 1.80 .50 .27
81L19A 17  h-bTO 7.59 65.4' 1.84 .62 .31
81L35A 18 p-h-bQDp  8.15  61.1 2.32 .32 .29
81L36A 19 b-hQMp -2.42 62.9 2.83 .60 .41
81L38A 20  c¢c-hGR 2.07 67.5. 3.23 1.25 .36
81N42A 21 b-h-cGDp 8.59 69.7 3.48 0.66 .35
8IN67A 22 p-b-hQDp  5.65  58.6| 1.67 .94 .22
8T1N69A 23  c-b-hTO 7.64 66.0| 2.01 .60 .32
8IN84A 24 p-h-bGD 8.88 65.0] 2.12 .40 .13
8INT10TA 25 h-bTO 8.26 66.4 . 2.09 .54 .28
81N124A 26 c-h-bTOp 7.74 62.5 1.92 71 .29
81S27A 27 h-bGR 1.97 70.8 ] 3.06 .65 .52
81S29A 28 h-bGR 5.92 70.4 2.88 .49 .43
81S31A 29 h-c-bGD 8.43 63.1 2.28 1.20 .32
81F1508B 30  h-p-bTOp 10.28 63.4 .91 .42 .07 Dike
81F159B 31 c¢-hGD 4.78 64.4| 2.00 1.07 .11 Trinity mine
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TABLE 4.---Data for samples from the South Cascade Glacier stock

Field no. Plot Rock type 8'90  Si0p Kp0  LOI  OXR Remarks
no. (per mil) (wt.%) (wt.%) (wt.%)
81F112A 1 c-bGD 9.18 69.3 2.11 0.90 0.16
81F113A 2  h-c-bTO 8.64 66.9 1.46 .68 1N
81F134A 3 c¢-h-bQD 8.83 64.0 1.08 1.04 .10
81F135A 4  b-cALgr 9.15 73.6  3.24 1.05 .10
81F136A 5 b-cGD 9.31 72.5  3.11 1.00 .1
TABLE 5.---Data for samples from the Railroad Creek pluton
(Headings as in table 4)
81F45A 1  h-bGDf 4.25 68.9 2.44 0.81 0.20
81F48A 2  bGDf 6.08 67.4 1.95 .41 .18
81F176A 6 c¢-h-bT0 2.82 62.4 1.35 .51 .13
81F246A 8 c-h-bTOf 1.06 65.4 2.35 .71 .19
81F248A 9 bToOf 9.04 67.2 2.03 .35 .22
81F295A 10 c-h-bGDf 8.40 69.2 2.33 .43 .14
8IN34A 12 h-bTOf 3.07 63.2 1.74 .74 .15
81N149A 13 c-h-bQDf 3.19 62.5 1.29 .67 .15
81S16A 14  c-bT0 1.47 69.7 1.79 .51 .13
81S524A 15 bGD 1.72 69.3 2.19 .91 .12
81S25A 16  c-h-bT0 .94 67.1 1.75 .59 .35
82F50A 17  bGD 8.82 68.9 2.37 .69 .25
82F54A 18 c¢-bGD 7.75 69.0 2.29 .48 .18
82F83B 19  b-cQDf 1.96 68.5 2.34 .49 .26
82G43A 20  c¢c-bGD 1.79 68.4 2.13 .95 .19
TABLE 6.---Data for samples from the Duncan Hill pluton
(Headings as in table 4)
82F41A 1 bTOf 9.36 64.8 1.76 0.70 0.14
82S4A 4  h-bQDf -5.11 59.2 2.14 1.00 .24 Contact complex
82S6A 5 h-c-bQDf 6.98 61.0 1.72 0.73 .23
82S8A 7 c-bTOf 6.80 70.6 1.54 .86 .15
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TABLE 7.---Data for samples from the Clark Mountain stocks

Field no. Plot Rock type 5150  Si0p | K,0  LOI  OXR Remarks

no. (per mil) (wt.%)| (wt.%) (wt.%)
82F101A 1 m-e-bT0 11.39 67.1 1.66 0.61 0.21
82F103A 2 h-e-bQD 12.91 64.0 1.05 .60 .30
82G56A 3 b-e-mT0 11.76 68.3 1.71 .80 .30

TABLE 8.---Data for samples from the High Pass pluton
(Headings as in table 7)

82F10A 1  e-bGDf 10.56 68.1 | 2.07 0.59 0.28
82F11A 2  m-bGD 12.78 71.3 | 2.03 .51 a7
82F23A 3 m-bGD 12.37 70.6 | 1.80 .40 .16
82G4A 4 e-m-bTOf 11.75 68.8 | 1.63 .57 .29
82G58A 5 m-bTO 12.56 70.6 ' 1.82 .54 .21
82S40A 6 m-bGD 12.49 69.9 1.70 .50 .22

TABLE 9.---Data for samples from the Cyclone Lake pluton and inferred
related bodies
(Headings as in table 7)

81F17A 1  bALto 11.19 71.1 | 1.98 0.45 0.15

81F18A 2  b-mAlLto 10.76 70.7 | 1.72 .42 .12

81F20A 4  b-mALgr 11.25 74.1 | 3.44 .38 .30

81F28A 6 m-bT0 10.67 70.0 | 1.54 .46 .12

81F106A 8 DbALto 10.03 70.7 | 1.54 .40 .10 In thermal aure-
ole of Buckindy
pluton

81F170A 9 m-bGD 10.84 71.7 | 2.20 .43 .16

81N64A 10 b-e-mALgd 10.71 72.7 | 3.29 .42 .23

81N1068B 11 m-bALgd 11.79 72.8| 2.65 .50 .36 Dike

81F181A 12 m-bALgr 11.47 72.8 | 4.33 .70 .11 Separate small
plug

TABLE 10.---Data for samples from the Downey Creek pluton
(Headings as in table 7) ‘

80F93A 2  b-mALgr 11.47 74.8 | 3.85 0.35 0.23
80F106A 3  m-bT0 11.80 72.6 1 1.98 .27 L2
81F125A 5 b-mAlLgd 11.97 74.5 3.67 .16 .27
81N89A 7 mAlLto 12.02 74.4  4.07 .26 .05
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TABLE 11.---Data for samples from the tonalite of Bench Lake

Field no. Plot Rack type &'%0  Si0, Ko0 LOI  OXR Remarks
no. (per mil) (wt.%) (wt.%) (wt.%)

80F36A 1 e-bTOf 13.32 62.6 1.89 0.70 0.20

80F65A 2 e-h-bQDf 11.03 60.7 1.28 .54 .16

80F68A 3 e-bTOf 10.61 68.2 1.28 .37 .13

80N33D 4 e-h-bQDf 10.93 62.3 1.49 .85 .17

81F26A 5 e-h-bTOf 10.25 64.1 1.17 1.79 .19

81F27A 6 h-bTOf 10.82 64.6 1.62 1.01 .24

81F171A 7 e-c-bTOf 10.98 67.4 1.13 0.60 7

81F184A 8 c-bTOf 8.89 69.0 1.56 .40 .16 In thermal aure-
ole of Cloudy
Pass batholith

81F222A 9 bTOf 10.60 67.6 1.40 .45 .13

81F224A 10 bTOf 10.77 68.8 1.42 .34 .15

8TN95A 18 bGDf 10.87 71.1 2.01 .36 13

82F320A 19 bTOf 11.11 70.8 1.12 .50 .19

TABLE 12.---Data for samples from

the Sulphur

Mountain pluton

(Headings as in table 11)

80H133A 1 c-e-bGD 11.82 67.8 2.16 0.94 0.21

80H146A 2 e-h-bGDf 11.48 67.1 2.06 .74 .26

80R117A 3  p-e-bGD 12.58 68.8 2.40 .52 .22

80R124A 4  c-p-bGDf 11.03 67.0 2.63 .64 17

80R125A 5 h-c-bGDf 10.75 66.7 2.50 1.00 14

80R129A 6 b-hTOf 2.17 65.3 1.94 0.48 .20 In thermal aure-
ole of Cloudy
Pass batholith

80R131A 7 e-h-bTOf 11.33 64.6 2.29 .4 .18

81F2A 8  h-bGDf 11.48 66.6 1.99 .86 .18

81F4A 9 p-e-bTOf 12.27 67.7 2.28 .57 .18

81F4B 10 h-bTOf 12.45 67.2 2.19 .31 .20

81F74A 11 c-h-bGDf 11.41 67.4 2.10 1.04 .15

81F143A 12 p-b-cGDf 11.99 68.0 2.03 0.70 .20

81F144A 13 h-bGDf 11.20 66.8 2.30 .55 .16

81F145A 14  bTOf 11.15 67.2 1.87 .55 .15

81F163A 15  e-c-bTOf 7.28 66.6 2.10 1.42 .19 Correlation
uncertain

81F164A 16  h-c-bGDf 11.27 69.5 2.44 0.54 .20

81F165A 17  e-h-bTOf 11.11 65.7 1.90 .99 .20

81F270A 18 p-h-bGDf 11.62 66.4 2.80 1.15 .25

81N83A 19  h-p-bTOf 11.91 68.5 1.81 0.53 .14

82F211A 20  p-bGDf 12.36 69.9 2.76 .30 7

82F212A 21  p-bTOf 12.46 65.2 2.29 .73 .18
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TABLE 13.---Data for samples from the Jordén Lakes pluton

Field no. Plot Rock type &'20 S0, | K20  LOI  OXR
no. (per mil) (wt.%)| (wt.%) (wt.%)
80L4A 1 b-h-eGD  9.20  69.0 | 2.16 0.75 0.15
80526E 2 e-h-bTO  9.01 65.3 2.33 .60 .14
81F24A 3 b-h-cTO  10.23  67.5  2.54 .40 .15
81F30A 4 e-bTOf  10.23  66.8 | 2.20 .54 .18
81F36A 5 c-e-bGD  9.17  68.8 | 2.35 .71 .18
81F110A 6 h-e-bTOf 10.23  68.2  2.44 .50 .19
81F111A 7 e-bTof  10.41  69.0 | 2.16 .43 .15
8IN1A 8 e-h-b6D  10.42  69.6 | 2.33 .46 .14
8IN3A 9 e-h-bTO  9.81  65.8 | 2.54 1.06 .19
81N15A 10 e-h-bTO  10.06  65.8 | 2.20 1.15 .15
82F152A 11  e-bT0 10.19  68.6 | 2.35 0.55 .17
82F153A 12 e-bGD 10.25  70.5 . 2.44 .50 .20

TABLE 14.---Data for samples from the Sloan Creek plutons

Field no. Plot Rock type &'%0  Si0, | K0  LOI  OXR
no. (per mil) (wt.Z)| (wt.%) (wt.%)
80FIO4E 1 e-c-hTOf  9.57  60.0 1.33 1.36 0.11
80R122A 2 c-h-bT0  8.56 64.4 1.16 .68 .12
80R136A 3 c-b-hTOf  9.53  60.5| 0.95 1.1 .18
80R138A 4 c-b-hTOf  9.32  62.0| .97 1.04 .16
80S5A 5 c-h-bTOf  9.58  61.4| 1.10 1.20 .14
81F312A 6 c-h-bT0  9.12  60.9| 1.14 2.23 .12
81548A 7 c-b-hQD  9.06  57.4| 0.81 1.44 .17
82F160A 8 b-hTOf  9.47 59.9| 1.26 0.65 .14
82F162A 9 b-hTOf  10.06  60.5| 1.26 .98 .14
82F272A 10 h-bTOf  9.75  61.6 1.32 .39 .13




TABLE 15.---Data for samples from the Tenpeak pluton

Field no. Plot Rock type  &'S0  Si0, Kp0  LOI  OXR Remarks

no. (per mil) (wt.%) (wt.%) (wt.%)
81F300A 1  b-e-hQDf 9.46 52.7 0.74 0.65 0.22
81F302A 2  c-b-hQDf 8.33 52.8 .69 .75 19
81F332A 3 e-h-bTOf 9.86 62.2 1.24 .68 .22
81F334A 4  e-b-hTOf 9.02 59.6 0.97 .59 .19
81F340A 5 e-b-hTOf 9.20 60.6 .97 .50 17
82F13A 6 c-e-hQDf 8.82 55.7 .82  1.90 .29
82F14A 7 e-b-hTO 9.04 60.1 1.11 1.01 .23
82F15A 8 b-e-hTOf 9.43 59.6 0.83 1.20 .35
82F109A 9 h-e-bTOf 9.49 59.2 1.11 0.65 .27
82F110A 10 e-b-hTOf 9.88 59.8 1.08 .43 .20
82F111A 11 e-h-bTOf 10.00 61.0 1.21 .50 .20
82F115A 12 e-b-hTOf 9.38 60.8 0.89 .31 .29
82F139A 13 e-h-bTOf 9.76 61.7 1.37 .59 a7
82G61A 14 b-hQDf 8.23 56.0 1.28 .65 .13
82G89A 15  h-e-bTOf 9.45 63.0 1.71 .44 .22
81F338A w-1  e-h-bQDf 9.75 60.3 1.64 .40 .29 No. White

Mts area

81F339A w-2 e-b-hQD 8.97 56.6 1.24 .56 .28 Ditto
82F1A w-3  e-h-bTOf 9.50 62.6 1.43 .50 .17 Ditto
82F3A w-4  e-h-bT0 9.74 66.7 1.87 .76 .30 Ditto
82F16A w-5  e-h-bTOf 9.30 60.0 1.55 .51 .29 Ditto
82F210A w-6 e-b-hQDf 10.52 59.8 1.51 .65 .20 Ditto
82G12A w-7  e-h-bQDf 9.25 62.8 1.51 .67 .41 Ditto
TABLE 16.---Data for samples from the Seven-fingered Jack and

Entiat plutons

(Headings as in table 15)
81F282A 1 c-e-bTO 6.48 65.5 1.66 1.15 0.32
81F283A 2  e-h-cQDf 1.60 56.3 1.07 4.74 .18
82F37A 4  e-b-hQDf 7.08 58.5 1.37 0.76 .25
82G30A 5 e-b-hTOf 7.38 61.2 0.95 .65 .21
TABLE 17.---Data for samples from the Holden Lake pluton

(Headings as in table 15)
81F262B 1 p-b-hQG 6.56 55.8 0.48 0.86 0.15
81F263A 2  b-hQG 6.88 53.1 .77 .61 1
81F264A 3  b-c-hQG 5.19 49.7 .32 1.24 .10
82F56A 4  c-b-hGA 8.41 49.2 .36 0.44 1
82F57A 5 h-pQG 5.82 46.5 .07 .30 .32

25



TABLE 18.---Data for samples from the Cardinal Peak pluton

Field no. Plot Rock type &'90  Si0p | K0  LOI  OXR Remarks

no. (per mil) (wt.%)|(wt.%) (wt.%)
82F47A 1 bTOf 7.90 64.2 1.26 0.60 0.38
82F48A 2 c-h-bTOf 5.57 66.2 | 0.74 1.32 .24
82G39A 3  c-e-bTOf 4.66 65.0 .72 0.94 .28
82G48A 4  c-b-hQDf 7.20 60.7 .88 1.03 .36
82S10A 5 c-bTOf 0.23 64.9 1.27 1.75 .39
82S11A 6 c-e-bTOf 3.40 65.0 1.18 0.79 .42
TABLE 19.---Data for samples from the Chaval pluton

(Headings as in table 18)
80F71A 1 e-b-cTOf 8.96 61.9 1.66 2.56 0.25
80F74A 2 b-e-cTOf 10.75 61.6 1.94 4.56 .22
80F75A 3 e-c-hTOf 9.86 60.5 1.03 2.61 .24
80H130A 4 c-b-hQG 10.82 53.3 0.84 2.79 .10
80L36A 5 c¢-hQG 9.86 51.0 | .51 2.30 .08
80ON40A 7  c-b-hQGf 9.00 55.7 .83 2.86 .19
80N41A 8 b-hGA 8.80 48.8 .29 2.34 .12
80R113B 9 c-hGA 11.42 43.7 .60 3.10 .13
80R146A 10 QG 11.72 55.7 + .77 2.48 .12
80R147A 11 b-c-hQG 9.62 56.9 1.07 1.76 11
80R1498B 12 c-p-hQGf 9.20 52.7 . 0.38 1.08 .14
80R151A 13 p-b-hQG 9.17 54.6 .74 0.65 .08
80S14A 14  b-hQGf 9.76 60.4 1.00 .59 .12 Dike
80S36A 15 e-b-hTO 8.51 59.9 | 0.86 .50 .30
81F101A 16  e-b-hTOf 9.92 61.5 1.36 1.50 .20
81F102A 17 e-c-hGDfF 9.56 62.3 1.70 1.63 .19
81F104A 18 e-c-hQG 9.19 53.7 | 0.52 1.41 .07
81F127A 19 b-hQGf 9.77 53.7 .60 0.75 .09
81F128A 20 c-hQG 9.29 54.6 .50 1.46 11
81F129A 21 b-hGAf 9.14 53.0 .48 1.20 .16
81F132A 22 e-b-hQGf 9.41 57.1 .78 0.81 .15
81F167A 23 b-hQG 10. 31 54.9 .59 .87 .16
81F168A 24  e-c-hQG 8.71 52.9 74 1.95 .14
81L9A 25 c-b-hQDf 9.76 68.6 1.05 1.59 .13
81L10A 26  c-b-hQGf 9.27 55.8 | 0.66 0.92 .12
8IN8A 27 c-hQG 9.45 59.5 .95 .48 .13
82C168 30 b-p-hQGf 8.84 53.7 .40 .58 .10
82C18A 31 p-hGAf 8.48 52.0 .22 .39 .10
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TABLE 20.---Data for samples from the Riddle Peaks pluton

Field no. Plot Rock type S8  sio, K0 LoI O
no. (per mil) (wt.Z) (wt.%) (wt.%)
80H378 1 c-0-hGAM  3.30  39.1 0.39 1.93 0.49
80H63B 2 e-o-hGA  3.62 46.9 .28 .9 .51
OH70A 3 c-o-hGA  2.38  42.3 .22 1.97 .48
80H72A 4 o-hGA 1.38  46.5 .38 2.32 .42
80HB9B 5 e-p-hHB  5.44 47.8 .15 1.17 .26
8OH97A 6 o-hGAM  4.46  43.8 .27 1.12 .35
80H98A 7 c-o-hGA 4.9  42.0 .18 0.43 .51
8OHI27A 8 c-b-hGA  1.90 41.4 .16 1.26 .41
80R32A 10 c-o-h6A  2.93  43.7 .57 2.16 .44
80R35A 11 o-hHB 6.40 43.5 .23 1.45 .37
80R40A 12 o-c-hGA  3.67 52.4 .12 1.17 .44
80R83A 13 0-hGA 2.51 43.8 .21 0.78 .49
8IFI78A 14 o-hGA  -0.51 43.2 .25 1.09 .48
81F1788 15 c-o0-hGA  -0.58  42.8 .28 1.30 .48
8IF178C 16 c-o-hGAL -2.78  46.8 .30 1.10 .55
81F178D 17 e-o0-hGAM  1.00 42.3 .33 1.18 .38
8IF179A 18  o0-hGA 1.25 44,2 .18 1.30 .37
81N32A 19 c-o-hGA  3.50  48.5 .32 0.38 .52
8INI44A 20 c-o-hGA  2.82 52.3 .25 .61 .33
8INI47A 21 b-c-hQs  5.00 56.3 1.57 1.13 .28
82 F60A 22 c-o-hGA  4.19  41.9 0.19 1.06 .50
82F64A 23 c-0-hQG  3.05  52.8 .28 3.02 .42
82F65A 24 e-c-hQs  2.85 57.3 .75 1.70 .23
82F78A 28 c-o-hGA  1.02  44.9 .14 0.53 .51
82F78C 30 o-hHB 5.63 42.2 .36 1.20 .36
82F780 31 c-0-hGAL  1.15  44.9 .12 0.90 .53
82F79A 32 o-heA 420 39.2 .16 .70 .52
82F798 33 o-hHB 6.01 42.2 .3 .94 .32
82F89A 34 o-c-hQef  1.52 59.2 1.33 1.39 .22
82F90A 35 o0-c-hQG  2.87  53.9 0.90 2.11 .40
82F96A 37 c-b-hQ&F  3.71  60.7 1.14 1.02 .29
826461 39 o-c-hGA  4.45  46.2 0.51 1.08 .21
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TABLE 21.---Data for samples of the Marb]eﬁount Meta Quartz Diorite

Field no. Plot Rock type 8§18 Si0p . K0  LOI 0XR Remarks

no. (per mil) (wt.%) (wE.%) (wt.%)

80N62D 1  b-e-hMQf 9.16 60.4 | 0.75 0.90 0.53

81F85A 2  o-c-eMQf 8.23 57.8 | 1.01 2.58 .40

81F86A 3 c-h-eMQf 5.65 48.7 | 0.12 2.51 .29

81F87A 4  o-c-eMQf 7.84 59.3] 1.00 2.81 .43

81F90A 5 c-e-hMQf 7.21 55.6 | 0.51 2.16 .28

81F91A 6 b-e-cMQf 6.89 60.8 .33 1.55 .47

81F139A 7  b-e-hMQf 8.23 56.5 .92 1.00 .34

81F140A 8 c-e-hMQf 7.35 53.3 .52 1.39 .33

81F231A 9 c-e-hMQf 5.83 51.0 .53 1.80 .27

81L20A 10  h-e-cMQf 7.25 61.8 44 1.5 .53

81L29A 11  c-h-bMQf 9.10 58.3| 1.27 1.09 .24

81L55A 12 o-c-eMQf 7.19 61.7 0.52 2.30 .42

81N126A 13 o0-c-bMQf -0.50 64.6 1.42 0.50 .27 In thermal aure-
ole of Cloudy
Pass batholith

81S9A 14 c-e-hMQf 6.40 54.6 0.54 1.51 .30

81S40E 15  o-b-hMQf 3.53 55.7 .65 0.40 .26 Ditto

82F348A 16  o-e-cMQf 9.02 62.4 .59 1.73 .45

6.23.49.14 t-1 e-cMQf 8.16 62.7 .81 1.76 .49 Type area

6.23.49.16 t-2 e-cMQf 7.31 62.1 .59  2.13 .46 Ditto

9.15.52.22 t-3 e-cMQf 6.37 63.3| 1.01 1.70 .54 Ditto

10.7.54.25 t-4 c-e-hMQf 6.65 57.8| 1.31 1.60 .37 Ditto

4,8.55.8 t-5 c-e-hMQf 7.13 61.6 0.94 1.14 .47 Ditto

10.18.59.14 t-6 c-eMQf 8.06 58.6 .85 3.64 .34 Ditto




TABLE 22.---Data for samples from the Dumbell Mountain plutons. Unit
designations from geologic map of Cater and Crowder (1967)

Field no. Plot Rock type 3150  Si0, Ko0  LOI  OXR Remarks

no. (per mil) (wt.%) (wt.%) (wt.%)
81F279A h-1 b-e-hGqd 4.50 58.2 0.85 1.62 0.38 Unit dhg
81F280A h-2 0-e-cGqd -1.91 2.5 1.68 2.45 .48 Ditto
81F281A h-3 e-c-hGqd 2.30 57.9 1.20 1.85 .34 Ditto
82F36A h-4 c-b-hGqd 0.82 57.5 0.64 0.67 .32 Ditto
82F58A h-5 e-h-hGto 3.02 59.4 .96 77 .36 Ditto
81F287A a-1 o-hGto 5.52 67.8 .16 .35 .48 Unit dag
8IN159A a-2 e-b-hGto 2.86 68.0 1.03 A .37 Ditto
82F38A a-3 hGto 5.76 75.8 0.12 .26 .48 Ditto
82F42A a-4 c-e-bGto 4.60 68.8 1.04 .84 .34 Ditto
82F43A a-5 e-bGto 6.81 71.9 2.13 .39 .41 Ditto
82F55A a-6 o-c-hGto 5.27 59.8 0.46 .53 .38 Ditto
82G36A a-7 c-bGto 9.06 76.0 2.10 .95 .19 Ditto
82S17A q-1 hGto 7.99 76.5 0.43 .30 .56 Unit dqg
82S18A q-2 b-e-hGqd 1.51 56.1 .75 .93 .28 Ditto

TABLE 23.---Data for samples from the Magic Mountain Gneiss and possible
correlatives (plot nos. s-1 to s-7) south of Flat Creek
(Headings as in table 22)

81F95A 1 o-e-cGto 9.28 74.6 0.19 0.70 0.52
81F96A 2 c-e-0Gal 11.52 74.8 .84 1.20 .49
81F97A 3  c-eGto 8.62 71.6 .36 0.75 .70
81F100A 4 e-o-cGal 10.77 76.4 .09 .56 .52
81F201A 5 c¢-m-eGal 8.52 73.7 .67 1.44 .55
8ILTA 6 e-m-cGgd 11.55 75.5 .43 0.94 .19
81N112A 7 e-o-cGal 7.86 72.6 .66 1.24 .57
82F234A 8 o0-c-mGal 9.80 76.8 .87 0.90 .58
81F233B s-1  e-o0-cGal 4.76 77.1 .29 A1 .31
81F234A s-2  e-b-cGto 3.29 74.5 .55 .76 .31
81F237A s-3  h-o-cGal 7.70 77.6 .33 .68 .44
81F238A s-4  h-o-cGal 7.55 75.7 .24 .45 .42
82F119A s-5 e-o0-cGal 5.13 74.4 .63 .89 .55
82F121A s-6  e-c-hGto 5.72 69.6 .19 .71 .51
82F123A s-7 e-c-hGto 5.86 67.0 .22 1.01 .49
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TABLE 24

.---Data for samples from the Leroy Creek pluton

Field no. Plot Rock type &'°0  Si0, | K,0  LOI  OXR
no. (per mil) (wt.%) (wt.%) (wt.%)
81F277A 1 o-b-cALto 5.92  72.5| 0.57 0.95 0.40
81F278A 2 o-e-bAlto 7.55  70.4 | .62 .53 .41
82G26A 4 e-o-bTo  7.57  71.3| .56 .39 .48

TABLE 25.---Data for samples from the Eldo

rado Orthogneiss

(Headings as in table 24)
81F63A 1 e-c-hGgm 2.72 65.6 | 3.35 1.51 0.27
81F174A 2 e-c-hGgm -1.45 67.1 4.02 1.08 .41
81F205A 4  e-h-bGto 7.17 65.6 | 1.75 0.73 .30
81F229A 5 e-c-bGto 7.72 67.4 | 3.11 1.24 .39
81F244A 6 o0-c-hGgm 5.12 68.9 ' 3.68 0.83 .37
8IN117A 7  o-b-hGgm 5.33 66.7 3.58 .85 .39
TABLE 26.---Data for samples from the Skagit Gneiss
(Headings as in table 24)

81F57A 1 h-bGqd 4,53 61.2 1.27 0.53 0.12
81F289A 2 h-bTOf 10.55 64.2 0.76 .46 .21
81F2908B 3  c-bTOf 6.35 67.0 1.23 .75 .21
81F291A 4  c-bTOf 8.56 68.21 1.09 .59 .15
81F292A 5 b-c-hGqd 6.64 61.7 | 1.29 .70 .13
81F293A 6 c-bTOf 7.94 64.8| 2.09 .45 .18
81L49A 7  bTOf 8.39 67.0 | 2.37 .45 .12
8IN104A 8 c¢-bGto 5.02 68.8| 2.34 1.38 .14
81N138A 9 bGto 3.03 63.9| 1.86 0.76 .24
8IN139A 10 bGgr 10.17 73.1| 4.32 .35 .08
81N140A 11 c-bGDf 9.65 71.5| 3.46 .15 .10
81N163A 12 c-h-bGto 5.95 62.8| 1.31 .59 .15
81S17A 13 c-bTOf 10.82 70.0| 0.76 .33 .19
81S21A 14  bGDf 10.35 65.9| 3.35 .54 .22
81S22A 15 b-hTOf 10.44 70.2 | 1.02 .51 .21
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TABLE 27.---Data for samples from the Swakane Biotite Gneiss

Field no. Plot Rock type 8]80 Si0 K->0 LOI OXR Remarks
no. (per mil) (wt.%) (wt.%) (wt.%)

81F71A 1 bGqd 8.21 72.9 2.54 0.79 0.07 Tr. garnet

81F81A 2  bGto 10.08 71.5 1.9 71 .16

81F83A 3  bGto 10.92 72.4 0.93 .38 .13

81F271A 4  m-bGqd 10.26 73.2 2.38 .83 .13

81F276A 5 c-m-bGto 8.41 71.8 1.46 .77 .15

81L44A 6 m-bGto 10.25 74.5 1.96 .50 .12

81L46A 7  bGto 9.51 70.2 2.00 .49 .14 Tr. garnet

81N98A 8 bGto 5.18 72.7 1.47 .66 .14

8IN102A 9 bGto 10.01 71.0  1.95 .96 A7

82G23A 10  bGto 9.76 74.3 1.28 .88 .25

82G24A 11  bGto 10.53 73.5 2.21 .85 .30 Tr. garnet

82S22A 12 m-bGqd 11.94 57.5 2.06 2.08 .11 Tr. kyanite

82SW1 t-1  m-o0-cGto 6.41 67.6 2.32 2.12 .12 Type area

82SW2 t-2  bGto 10.49 71.9  1.93 1.74 .10 Ditto

82SW3 t-3  c¢-bGto 9.70 66.8 1.97 1.65 .14 Ditto

82SW4 t-4  bGto 10.14 70.2 1.78 0.97 .17 Ditto

TABLE 28.---Data for samples from

miscellaneous small plutons

(Headings as in table 27)
A. Sitkum stock
81F307A 1 p-h-bT0 8.07 59.0 1.54 0.36 0.23
B. White Chuck Glacier stock
81F326A 1 o-b-pQM 7.98 62.8 2.14 0.40 0.43
C. Cool stock
81F345A 1 c-b-hQM 7.06 62.9 2.36 0.99 0.29
D. Dead Duck pluton
81F319A 1 p-b-hTO 6.96 60.0 1.12 0.13 0.23
81F321A 2 p-b-hT0 7.57 59.4 1.28 .05 .15
82F158A 3 o0-b-hQD 7.41 61.6 1.21 .16 .23
E. Foam Creek stock
81F329A 1  bGDf 10. 31 67.7 2.39 0.76 0.16

(Continued next page)
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TABLE 28.---Data for samples from miscellaneous small plutons, continued

Field no. Plot Rock type  S'50 S0, |K,0  LOI  OXR
no. (per mil) (wt.Z) [(wt.%) (wt.%)

F. Downey Mountain stock

80F120A 1 h-bTO
81F258A 2 h-bT0

WO W

.54 65.3 |1.31 0.87 0.26
.19 61.9

G. Grassy Point stock |

80F110A 1 c-e-bTO 11.03 70,1 1 1.78 0.64 0.18
80F111A 2 c-e-bT0 9.95 69.1 | 1.70 .74 19

H. Hidden Lake stock

82F155A 1 e-bTO 11.46 68.
82F156A 2 e-bT0 11.71 68.

.97 0.65 0.30

E=Je)]

I. Pear Lake pluton

82F176A 1  bGDf 11.51 70.6 3.45 0.61 0.15
82F179A 2  bToOf 11.09 69.2 1.14 .54 .15
82F184A 3 p-bTO 10.76 67.3 © 1.33 .66 .48
82F186A 4  bTOf 13.12 69.8 | 1.23 .90 27
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