UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

- CHEMICAL COMPOSITION OF PRECAMBRIAN, PALEOZOIC,
MESOZOIC AND TERTIARY ROCKS FROM EAST-CENTRAL ALASKA

OPEN-FILE REPORT 77-631
This report is preliminary and has not bean
adited or raviewed for conformity with

Geological Survey standards and nomencla-
ture

Menrlo Park, California

August 1977



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

CHEMICAL COMPOSITION OF PRECAMBRIAN, PALEOZOIC,
MESOZOIC AND TERTIARY ROCKS FROM EAST-CENTRAL ALASKA

By
Earl E. Brabb and Bette R. Hamachi

Open-file report 77-631

This report is preliminary
and has not been edited or
reviewed for conformity with
Geplogical Survey standards




Contents

Introduction =--cme oo
Acknowledgments =-—=-mecmmn o e mmaaaa

Format of the report ~--e-cmcccmmee e et

T. Tindir Group =-=-=ccwac oo e em e -
2. Tindir Group -—==-=-—cm e e e - _——————
3. Unpamed volcanic rocks of Precambrian{?) age -—=--=--—==maae-x
4. Rocks of Cambrian and Ordovician age -~-==—-wecmavmus e
5. Rocks of Ordovician, Silurian, and Devonian age ---=---~-==--
6. Rocks of Devonian and Mississippian age; Ford Lake Shale

and Nation River FOormation =--=—--cecmmmmmcmmmmcaeeee
7. Rocks of Devonian age; Woodchopper Vo1c;nics ----------------
8. Rocks of Devonian and Carboniferous age; Calico Bluff

Formation and 1imestone within Woodchopper Volcanics-------
9. Circle Volcanits =~=--ecemmacc e cccmmdr ot ee s e
10. Limestones of Permian and Triassic age; Tahkandit Limestone

and limestone within Glenn Shale =---cecmcocmcmmmmcceoaaaoo
11. Rocks of Cretaceous age;Biederman Argillite and Kathul

Graywacke ------ e et e L
12. Rocks of Tertiary age -=-------s--e m—————— e ——— e
13. Metamorphic and igneous rocks of the Yukon-Tanana

Upland; gneiss -----c--cmomommmmmmca oo mmmmmemmeccsaas
14. Metamorphic and .igneous rocks of the Yukon-Tanana Upland;

granitic rocks -=-—-=mememmmme oo
15. Metamorphic and igneous rocks of the Yukon-Tarana Upland;

quartz mica SChist —-===mmcmeccmaana- B LT ST T SR

10
19
27
35

41
48

60
65

76

80
87

93



16.

17.

18.

19.

20.

Contents

Page
Metamorphic and igneous rocks of the Yukon-Tanana Upland; '
quartz mica SChist =-=eeeemmcm e menene e 126
Metamorphic and igneous rocks of the Yukon-Tanana Upland;
mafic and ultramafic rocks -—--<-cmmmmccccmcm e 130
Metamorphic and igneous rocks of the Yukon-Tanana Upland;
greenschist —-=—=-mmmme e e 144
Metamorphic and igneous rocks of the Yukon-Tanana Upland;
greenschist ~=c=—=mem e e 152
Metamorphic and igneous rocks of the Yukon-Tanana Upland;
miscellaneous roCkS =—--=--mmmecce e —ae e 158

References cited weee oo e 165

ii



INTROOUCT ION

The purpose of this report is to make available 108 analyses of a
variety of igneous, sedimentary, and metamorphic rocks from east-central
Alaska. The rocks were collected by the senior author, Michael Churkin,
Jr., G. Donald Eberlein, Reuben J. Ross, Jr., and James Melik from 1960
to 1963.

The major rock constituents were analyzed by six-step spectrographic
methods as described by Shapiro and Brannock (1962). These methods were
revised subsequently by Shapiro (1975). The minor elements were analyzed
by X-ray fluorescence using the techniques described by Myers and others
(1961). The norm for the volcanic rocks were calculated by computer,
generally follawing the method of Washington (1917, appendix 3).

The rock samples have field numbers that show the year the sample was
collected and who made the collection. The first two digits of the field
number are the year; "A" refers to Alaska; "Ba" to Brabb, "Cn" to Churkin,
"E" to Eberlein, “"Mc" to Melik, and "RJR" to Ross. The rock name given
to each sample is the name used by tﬁe geologist in the field; no attempt
was made to reconcile these field terms with subsequent chemical analyses
and thin sections.

The formations from which the samples were collected are shown on
several geologic maps of the region. Most of the samples were collected
from the Charley River quadrangle, scale 1:250,000, mapped by Brabb and
Churkin (1969). Several are from the Eagle D-1 quadrangle, scale
1:63,360, mapped by Brabb and Churkin (1965). A few are from the Eagle
quadrangle, scale 1:250,000, mapped by Foster (1972) and from the

Tanacross quadrangle, scale 1:250,000, mapped by Foster (1970). One



sample is from the Black River quadrangle, scale 1:250,000, mapped by
Brabb (1970), and three are from the Circle quadrangle, scale 1:250,000,

mapped partially by Mertie (1930}.

The geologic units are described in greater detail in a number of
publications. The report by Churkin and Brabb (1963) has a nearly
complete bibliography of the reports describing most of the rocks
except for the metamofphic and igneous rocks of the Yukon-Tanana
Upland; these are described by Foster and others (1973). The Tahkandit

. Limestone was described in a report by Brabb and Grant (1971).
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FORMAT OF THE REPQRT
The samples are grouped in approximate stratigraphic order, from
oldest to youngest, except for the metamorphic and igneous rocks of
the Yukon-Tanana Upland which are grouped simply by rock type. Within

each group, no attempt was made to 1ist the samples in stratigraphic

order.




1. TINDIR GROUP

as S03

Sum

Field No. R.R. Lab No. SQ. Lab No. Description Location

63AB 3624 164355 64M-2426  Tindir carbon. shale Charley River A-]
62ABa2821A 164356 64M-2427  Tindir platy 1s. Charley River A-1
60ABa371A 164358 64M-2429 Tindir claystone Charley River A-1
62ABa2813 163348 64M-1412 Tindir greenstone Charley River A-]
60ABa363 163649 64M-1413 Tindir basalt Charley River A-1
63ABa3625 163650 64M-1414 Tindir basalt Charley River A-1

RAPID ROCK ANALYSIS
Lab No. 164355 164356 164358 163648 163649 163650
5102 52.8 11.2 39.2 56.0 51.5 41.0
A1,04 Nn.1 2.7 12.0 14.5 13.6 15.4
Fes03 4.5 .37 1.9 2.4 6.0 1.9
FeQ 1.3 14 A 3.9 6.8 8.2
MgQ .7 2.4 8.0 5.7 5.7 8.5
Cal .20 43.3 11.5 8.0 5.2 8.5
Na0 £ .05 £ .05 .15 1.2 5.1 2.2
K0 3.5 1.0 .4 1.1 .00 .77
H»0" 1.2 .23 1.6 1.0 1.1 1.0
Ho0* 5.1 .87 1 3.3 2. 5.8
Ti0y .58 .08 .81 .53 1. 47
P20g .44 .19 .19 .26 24 A7
MnQ .00 .00 .03 .06 .21 .09
€0, & .05 35.7 15.6 1.3 .10 6.0
Aqua Regia Sol. 5. (9.2)V/ 1.2
Volatiles Other  17.6 .00
Than Hy0 & CO,
99 99 100 99 100 100
2.54 2.84

Powder Density by

Air PycCnometer

.84

Y Not in the summation as it is probably all part of the volatiles.

3



1. TINDIR GROUP
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
‘Lab No. 64M-2426 64M-2427 64M-2429 64M-1412 64M-1413 64M-1414

Si M. 3. M. M. M. M.
Al 5. 3. 7. 10. 7. 10.
' Fe 3. .7 3. 5. 7. 7
Mg .3 1. 5. 5. 3. 5.
Ca . M. 10. 5. 3. 5.
Na .5 .05 .3 1. 2. 1.5
K 3. 1.5 5. 1.5 0 1.
Ti .3 .07 .2 .3 1. .3
P 0 0 0 0 0 0
Mn .01 .007 .05 .07 .2 .07
Ag .0002 0 0 0 0 0
As 0 0 0 0 0 0
Au 0 0 0 0 0 0
B Lo .0015 .015 .0007 .0015 - .003
Ba .05 .015 .03 .05 .005 .03
Be .00015 0 .0002 0 0 0
Bi 0 0 0 0 0 0
cd 0 0 0 0 0 0
Ce 0 *> * 0 0 0
Co .0015 0 .0015 .003 .007 .005
Cr .07 .002 .01 .05 .015 .07
Cu .015 .0005 .007 005 .02 .01
Ga .0015 .0005 .0015 .002 .002 .002
Ge 0 0 0 0 0 0
Hf 0 0. 0 0 0 0
Hg 0 0 0 0 0 0
In 0 0 0 0 0 0
La 0 0 .005 0 0 0
Li 0 0 0 0 0
Mo .01 0 0 0 0

. ,
High Ca interferes with the most sensitive Ce and Nd lines. Ce and Nd, if
present, would be <.02% and <.07%, respectively.
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1. TINDIR GROUP
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont’d.)
Lab No. 64M-2426 64M-2427 64M-2429 64M-1412 64M-1413 64M-1414

Nb ' .001 0 .001 0 .001 0
Ni .01 .001 .005 .015 .01 .03
Pb .005 0 .002 0 0 0
Pd 0 0 0 0 0 0
Pt 0 0 0 0 0 0
Re 0 0 0 0 0 0
Sb 0 0 0 0 0 0
Sc .001 .0005 .002 .005 .007 .007
Sn 0 0 0 0 0 0
Sr .003 .07 .007 .02 .015 .02
Ta 0 0 0 0 0 0
Te 0 0 0 0 0 0
Th 0 0 0 0 0 0
T 0 0 0 0 0 0
0 0 0 0 0 0
.07 .003 .015 .05 .1 .05
0 0 0 0 0 0
.002 .001 .003 .005 .007 .003
Yb .0003 .0001 .0003 .0005 .001 .0003
In 0 0 0 0 0 0
lr .01 .003 .01 .01 01 .007
Looked for only when La or Ce found:
Pr ' 0
Nd *
Sm 0 0
Eu 0 0 0
Looked for only when Y is found above .005%:
Gd ' 0
Tb 0
Dy 0
Ho 0
Er 0
Tm 0
0

- Lu

*H1gh Ca interferes with the most sensitive Ce and Nd lines. Ce and Nd, if present,
would be £.02% and «£.07%, respectively,
' 5
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2. TINDIR GROUP

Location

Charley River A-
Charley River A-
Charley River A-
Charley River B-
Charley River B-

) od mad et =i

Field No. R.R. Lab No. SQ. tab No. Description

63ABa3621 163651 64M-1415 Tindir lithic tuff

63ABa3372 163652 64M-1416 Tindir greenstone

63ACn1861 163653 64M-1417 Tindir dike(?)

63ABa3763 164357 64M-2428 Tindir red shale

63ACn2241 163657 64M-1421 Tindir lithic tuff
RAPID ROCK ANALYSIS

Lab No. 163651 163652 163653

Si0s 49,2 50.1 52.2

Al504 12.6 15.1 15.3

Fe,03 5.0 1.4 1.3

FeQ 8.7 3.7 8.0

Mg0 5.3 5.8 5.9

Ca0 4.0 14.3 9.4

Na20 .68 1.4 1.1

K20 3.3 .82 77

H,0" 3.0 .70 31

Ho0* 4.7 1.7 2.6

Ti0s 1.5 .47 .73

P205 44 .24 .30

MnQ .25 .15 .20

o, 1.3 3.2 1.6

Sum 100 99 100

Powder Density by
Air Pycnometer

10

164357 163657
44.4 40.4
5.4 11.2
32.8 1.2
3.4 7.8
3.6 7.0
2.3 13.0
.18 .00
.66 2.7
VA .78
2.3 4.8
74 .69
.64 .45
.28 .18
2.6 9.6
100 100
3.34
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2. TINDIR GROUP
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab Ne. 64M-1415 64M-1416 64M-1417 64M-2428 64M-1421
Si M. M. M. M. M.
Al 10. 10. 7. 3. 7
fFe 10. 5. 7. M. 7.
Mg 3. 5. 3. 1.5 3.
Ca 5. 7. 5. 2. 7.
Na 1.5 1.5. 1. .15 .2
K 5. 1. 1. 1. 3.
Ti .7 .3 .5 15 .5
P .3 0 0 0 0
Mn .2 N .15 7 5
Ag 0 0 0 0
As . 0 0 0 0
Au 0 0 0 0
B .0015 0 ~.0015 .001 0
Ba .2 ' .05 .03 .02 .2
Be .00015 0 0 .00015 0
Bi 0 0 0 0
Cd 0 0 0 0
Ce 0 0 0 0
Co .005 .003 .005 .007 .005
Cr .002 .07 .02 .002 .007
Cu .001 .005 .007 .003 .015
Ga .003 .002 .003 * .002
Ge 0 0 0 0 0
Hf 0 0 0 0 0
Hg 0 0 0 0 0
0 0 0 0 0
La .007 0 0 0 0
Li 0 0 0 0 0
Mo 0 0 0 0 0

*High Fe interferes with the most sensitive Ga and Yb lines. Ga, if present,
would be ~.002%.
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2. TINBIR GROUP
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-1415 64M-1416 64M-1417 64M-2428 64M-1421
Nb .0015 0 .0015 .0015 0
Ni .002 .015 .01 .007 .005
Pb 0 0 0 0 0
Pd 0 0 0 0 0
Pt 0 0 0 0 0
Re 0 0 0 0 0
Sb 0 0 0 0 0
S¢ .005 .007 .005 .001 .007
Sn 0 0 0 0] 0
Sr .05 .02 .02 .003 .03
Ta 0 0 0 0 0
Te 0 0 0 0 0
Th 0 0 0 0 0
n 0 0 0 0 0
0 0 0 0 0
.05 .05 .08 .015 .05
0 0 0 o 0
Y .007 .005 .005 .003 .005
Yb .0007 .0005 .0005 * .0007
In 0 0 0 0 0
Ir 015 .01 .01 .007 .007
Looked for only when Ca or Ce found:
Pr 0
Nd 0
Sm 0
Eu 0 0
Looked for only when Y is found above .005%:
Gd 0 '
Tb 0
Dy 0
Ho 0
Er 0
Tm 0
Lu 0

*High Fe interferes with the most sensitive Ga and Yb lines. Ga, if present,
would be <.002%. ° 12
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CIPW NORM FOR SAMPLE MU, 3553  Loc. No. 63ACn1861
COMSTITUEKYS 5192 ALP03 FE2C) FEG MGO can hA20
PERCENTAGES 52,20 15,30 1,30 8,00 5,90 9,40 1,10
¥OL, AMTS, 0.8684 00,1501 0,008t 0,1113 O0.1464 0,1676  0.,0177
COMSTLITUENTS MNU 7802 cuz 502 L F $
PERCENTAGES G.20- G.00 1,60 £.00 €.00 0.00 0,60
HOL, AHMTS, 0.,0028 0.0000 0.03€4  0.0000  0,C000 0,06000 0,0000
CONSTITUERTS NORMALIZED TO 1003
CONSTITUENRTS 5102 ALPCY FE2C3 FEG ¥GO CAD K420
PERCENTAGES 52,52 19,39 1.31 8,05 5,94 9,46 1.1
MOL, AMTS, 0.8740 00,1510  0,0083  0,1120 " 0,4472 ©,1686 0,0179
COMSTITUENTS MNY IRr02 G0z 501 CL F 5
PLRCENTAGES 0.20 0,00 1,64 0,00 0.00 0.c0 0,00
MOL, AMTS,. 0.0024 00,0000 0.,0366 0.nCO0 ©,0000 0,0000 0,0000
FINERALS ¢ 0 Z oR aB AN Le
MOL, ANTS, G,7230 0,0000 0,00C0 O.0082 g,011%9 G,t249 0.0000
PEACEATAGES 13,397 0,000 0,0C0 8,574 9,164 34,744 0,000
MINEHALS AC NS KS W0 EN Fs$ £0
MOL, AMTS, 0,0000 0.0000 90,0000 0,0001 0.14?.2 c.091s 0,0000
PERCENTAGES 0,000 0.000 0,000 n.610 14.783 12,840 0.000
MIKERALS I 1IN pF Ry AP FA PR
HOL. AMTS, 0,0092  0,0000 0,00f¢  0,n000 ©,0021 0,0000 0.0000
PEACENTAGES 1,395 0,000 0.000 6,000 _ 0,715 0,000 ¢,000
MINERALS- 01 DI=kD BI=fN RI=FS$ HY HY=EN HY=F§
- ¥OL, AMTS, 0.0001 0,000t 0,063  0.0€00 O,2446 0,1472 0.0973
RERCENTAGES 0,019 0,010 0,005 a.00a8 27,633 14,778 12,856
BARTHS CATEUNS  Si AL FE+3 FE+2 MG Ch NA X
93,36 14,98 0,81 5,56 7.11 Bel? 1.77 0.82

R c 51 cL F 52 cR
0,00 1.81 0,00 0,0¢C 0.00 0,00 ¢.00

NIGGLI VALUES AL+ Fd € ALK 51 1 P H
24,19 48,62 27,02 4,18 140,03 1,47 C.3% 23,26

RATIOS FOA TRIANGULAR DIAGRANS

AICIF 3 25,55 & 28,13 & 49,23 AtKIF = 2,66 + 2,96 t 94,38 AIN

QIGRIAB = 89,53 1 3,30 + 7.17 QINR1(AB+ARN) = S§,63 3 2,20 ¥ 38,17

@ ® ® ® L J ®

K20 H20 TID?2
0,77 ?.:60 0.73 0,30
0.0082 0.144%83 6.0091 0.0021
CR203 N1DZ2 BAD TGTAL
0,00 n.00 G.00 99,40
0,0000 0,000 0.0000
K20 H20 rigz
0.77 2,82 0,73 0,30
0.0082 00,1452 06,0092 00,0021
CRz203 N102 Ba0O TOTAL
0.00 0.1 0,00 100,00
0,0000 0,0n00 ¢,0000
NE KP HL TH
0,0000 G,0000 0,0000 0,0000
¢,000 0,000 0,000 a,000
Fa s MY CH
0,0000 0.6000 06,0082 0,0000
4,000 0,000 1,896 0,000
cc G TOTAL SALIC
0,0368 0,0000
31,66} 0.0460 §7,402 62,083
oL . OL=FO QL=Fa oL
06,0000 0,0000 90,0000 0.,0000
4,000 0,000 0,000 0,000
H Tt P MN
14,41 Q.46 .21 .14
NI BA
0,00 0,00
K kil sI™ a2
0,32 0,51 116,714 23,32
tF = 2,57 1+ 6,71 1 89,21
DRtABIAN = 5,4% @ 11,83 1 82,73
o L 4

P205 ar203s8102

0,291

FED/FE2N]
d.154

P205 aL203/s5102

0,203

FED/FE202
64154

N¢
0,0000
0,000

HM
0,0000
0,000
FEMIC

35,319
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3. UNNAMED VOLCANIC ROCKS OF PRECAMBRIAN(?) AGE

Field No. R.R. Lab No. 5Q Lab No. Description Location
62ABa2234 163658 64M-1422 basalt Charley River C-5
62ACn201 163659 64M-1423 basalt Charley River C-5

62ACn141 163860 64M-1517 diorite(?) Charley River B-5

--------- - D Y -t o Y vty D = ) W = R WDt W WD e N NP Y 4B et MU D TU D Wl A A S ek Sy S R AD W G BN b o np S5 G R e

RAPID ROCK ANALYSIS

Lab No. 163658 163659 163860
510, 47.1 46.7 39.6
A1,03 14.0 - 15.9 15.6

Fe 0, 1.7 .00 .26
Fe0 10.0 9.7 10.4
Mg0 6.9 6.3 7.1

Ca0 12.0 8.9 6.0

Na»0 1.8 2.2 4.4

K0 .23 2.3 .57
H,0" .26 .76 ' .26
Ho0* 3.5 3. 3.9

710, 1.6 3.0 2.6

P20sg .54 1.1 .61
MnO .18 RY .23
€0, .12 < .05 8.1

Sum 100 100 100

19



3. UNNAMED VOLCANIC ROCKS OF PRECAMBRIAN{?) AGE
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-1422 64M-1423 64M-1517
3 M. M. M.
Al 7. 10. 10.
Fe 10.
Mg 3.
Ca 7.
Na 1
K 0
Ti .7
P .
Mn .15 .l 1
Ag '
As
Au
B .001 .0015-
Ba .003 .3 .07
_ Be .00015 .00015
Bi
Cd
Ce .02
Co .007 .005 .007
Cr .03 .001 .005
Cu .015 .003 .01
Ga .003 .003 .003
Ge
Hf
Hg
In
La
Li
Mo

— N = 01 W
(9,
Q = = PN W
. . . . N .

o

O O O O
o

o O o o
o

o O O O
o O O o

.01 .007

o O O O O o O
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3. UNNAMED VOLCANIC ROCKS OF PRECAMBRIAN(?) AGE

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)
Lab No. 64M-1422 64M-1423 64M-1517
Nb 0 .01 .007
N .015 .002 .007
Pb
Pd
Pt
Re
Sb
Sc .007 .0015 .003
Sn
Sr .02 .2 .07
Ta
Te
Th
T
U

o o O O o o
o o O O o C©
o © O O O o

o O O O O
o O O O o
o O O o O

W 0 0 0

Y .005 .007 .005
Yb .0007 - .0005 .0005
In 0 0 ' 0

Ir .01 .05 .02
Looked for only when Ca ar Ce found:

Pr .005
Nd .01
Sm _ 0

Eu 0
Looked for only when Y is found above .005%:
Gd
Tb
Oy
Ho
Er
Tm

o o O o

QO O O O O O

(@]

Li

21



Zz

CIPW MORM FUR SAMPLE NU, 3558
COMNSTITUENTY 5102 Ai. 263
PERCEMNTAGES 47.10 14,00
¥OL, AMTS. 0,7839 0,133
CONSTITUENTS BND £rg2
PERCENRTAGES 0.18 0.090
kUL, AMTS, 0.0025% 0,0000
COMSTITUENTS sicz 4L203
PERCENTAGES 47 .26 14,90%
vOL, AKIS. 0,7885 0,.1374
CONSTITUENTS LLTH ZRO2
PEACENTAGES 0.18 6,00
MOL, AKITS, 0.002% 0.,0000

MINERALS 8 C
HOL, AMTS. 90,0089 0.,0000
PERCENTAGES 0,505 0,000
MINERALS AC NE
MOL, AMTS, 0.,0000 0.0000
PERCENTAGES 0.000 0,000

MIAERALS I . TN
MOL. AMTSH, c,0201 G.0000
PERCEMTAGES 3,049 0.009
MINERALS ¢l Ol=hi}
KOL., AMTS, 0,09314 0.09131
PEHCENTAGES 21,307 10,810

BARTHS CATIUNS 5t AL
37.53 13,15

IR
0.00

HIGGLI VALUES AL FHa
19445 26,61
AICsF = 18,51 t 1
QI10R+AB = 21,01 1 6,1

e L

i
k|

Loc., No. 62ABa2234
FE2CA

FED KGO cap Naz0
1.70 10,00 6.90 12,00 1,80
0.01C4 6,1392 0,1712 b,21480 0.0290
cHz 503 L F 5
.12 0,00 0.00 .00 0.00
0,00z7 0,0000 ¢.0000 00,0000 9.0000
CONSTITUENTS NQRMALIZED 10 {00%
FE2C2 FED MGO CAQ KA20
1.71% 16,01 6,92 12,04 1.81
06,0107 0.t396 0.t717 0.2147 0.0291
c0z 503 oL F 5
0.12 0,00 0.00 0.00 ¢.00
0,0057 ¢.0000 0.,0000 ©,0000 6.0800
Z uR a8 AN LE
0,00C0 0.n¢24 0,0291 0.1062 00,0000
0,000 1,364 15,282 29,939 ¢.000
XS w0 EN F§ FQ
0,n0¢0 0.0931 0,.1717 O 1114 0.0000
0.0C0 tn,810 E7.241 it2,700 0.000
PF RU AP FR PRt
D,n0¢O 0.0000 0,0038 0,0n000 0.3000
0,0¢0 0,000 1.283 0,000 6,000
DI-EN ni=F$ HY HY=EN HY=FS§
0,0564 0,0366 0,19010 0,11513 0,0748
5.866 4,831 21,444 11.575 9.869
FE+3 FE+2 ¥a Ch NA K
1,07 6,66 8,20 10,25 2,78 0,213
c 51 tL F 52 ch
0.13 0,00 0,00 0,00 0,00 0.00
Ca ALKs 51 11 ¢ H
29,85 5,19 109,138 2,79 0,53 27410
RATIOS FOR TRIAKGULAR DIAGRAMS
JF6 1 48,92 atKIF = 0,00 1 0500 U 0,00 Asw
b 72,87 QinRI{AB+ANY = 5,75 t 1,68 1 92,58
L J e ® @

K20 H20
0,23 3.90
0,0024 N,1943
CR203 N1U2
0,00 ¢.00
0,0000 o,0000
K20 2D
9,23 3,51
0.0024 0,1949
cR2013 N102
0,00 0,00
a,0000 G,0000
NE KP
0.0000 0,0000
0,000 0.000
FA cs
0,0600 0,0000
0,000 0,000
cc MG
0.0027 0,0000
0,274 0,000
oL OL=FO
€,0000 0,08000
0,000 ¢.n00
H T1
18,60 0,96
NI Ha
0,00 0.00
K ME
0,08 0.51
IF = #xeen ¢ 11,23
DR1ABIAN = 1,79
@

1102
1,6¢
0,0200

BaD
0.00
0,00Q9

T10¢2
1,61
0,02014

R
6,00
0,000¢

HL
¢,0000
0,000

MY
60,0107
2,871
TOTAL
96,519,
OL=Fa

0,0000
0,000

[
0436

S1n

117.57

I shhww

b 21,15

F205 AL203/5102

0,59
0,00138

TOFAL
99.67

0.297

FEO/FE201]
5,882

P2035 AL203sS8102

0,54
0.,0038

TOTAL
100,00

TH
3.,0000
0,000

M
¢.0000
0,000
SALIC
86,609

WoL

20,0600
0,000

N
0,12

0z
8,213

V7,00

0,297

FEO/FER201]
5,882

NG
90,0000
2,000

MM
0,0000
0,000
FEMIC

4%,830
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4. ROCKS OF CAMBRIAN AND ORDOVICIAN AGE

1
2
2
1
1

Field No. R.R. Lab No. SQ. Lab No. Description Location
63ABa3322 164352 64M-2423 dolomite, Funnel Ck. Ls. Charley River A-
62ACn912 164353 64M-2424 siltstone, Adams Argillite Charley River B-
63ABa3292 163654 64M-1418 diabase, Adams Argillite Eagle D-1
60ABa644 163656 64M-1420 basalt, Adams Argillite Charley River A-
63ABa3333A 164350 64M-2421 1imestone, Jones Ridge Ls. Charley River A-
63ABa3333D 164351 64M-2422 ] imestone, Jones Ridge Ls. Charley River A-
61AMc941 165574 65M-1071 1imestone cgl., Hitlard Ls. Eagle D-1

“RAPID ROCK ANALYSIS |

Lab No. 164352 164353 163654 163656 164350 164351 165574
Si0z .95 81.6 49.5 25.1 .00 g7 2.1
A1,03 .18 B.2 7.2 12.9 .08 .35 .49
Fey03 .00 2.3 3.3 1.8 .00 .00 12
FeQ .08 1.7 5.7 10.5 .00 04 04
Mg0 20.0 .6 7.6 7.7 1.0 2.2 .5
Ca0 31.7 .32 8.4 15.3 54.1 52.5 53.0
Na,0 £.05 <.05 .00 .00 < .05 <.05 1.4
Ko0 L1 2.0 1.1 1.2 .22 .28 12
H»0~ .03 .40 1. 1.6 .03 .09 .15
Ho0* .59 2.0 3.7 6.6 .35 .33 T .44
T10, .00 .45 3.0 4.4 .00 .00 .03
P»0g .07 .24 .93 .80 .03 .14 2.0
Mn0 .00 .00 .03 .08 .00 .00 .02
€Oy 46.3 12 7.9 11.3 43.9 42.7 39.5
Aqua Regia Sol.

S as 803
Volatiles Qther

Than H20 & COp
Sum 100 100 99 99 100 99 100
Powder Density by 2.87 2.73 2.72 2.76

Air Pycnometer
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4, ROCKS OF CAMBRIAN AND ORDOVICIAN AGE
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No.  64M-2423  64M-2424  64M-1418  64M-1420 64M-2421  64M-2422 65M-1071

Si .15 M. 10. .03 .5 1.5

Al .03 5.. 7. .05 .5 .5

Fe .05 2. 10. .015 .07 .15
Mg 5. .5 5. i 7 .3

Ca M. . 10. . .
Na .05 .05 .05 0 0 0
K 0 2.

Ti 0 .3
P . _
Mn .015 .007 .05 o .005 .015 .02
Ag
As
Au _
B .007 .001 .002

Ba .0015 .03 .2 .15 .002 .003 .07
Be .00015 .00015 .0003

81
Cd
Ce .02 .05

Co .0007 .003 .00%
Cr .0003 .003 .07 .02 .0005 .0015 .002
Cu .0003 .001 .015 .007 .00015 .0002 .001
Ga .001 .002 .005
Ge
Hf
Hg
in
La
Li
Mo

- — O Ut B N Oy =
LI ) LA L . e

. 0007 .015 .03

(@]
(@]
[}
o
~

o o o o
o
o O
(@
c O O o
o O O O
o O O o

* O O O
o
(o)
*r O O O
* O O O
*» O O o

o
(o]
o
o

O O o o
o o o o

.01 .02

O O O O O O O O

O O O © O O o

o O O 0o 0O o O o

o O O O O o o o
OO O O o O O o

.001

* a
High Ca interferes with the most sensitive Ce and Nd 1ines. Ce and Nd, if
present, would be <.02% and <.07%, respectively.
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4. ROCKS OF CAMBRIAN AND ORDOVICIAN AGE )
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)
Lab No. 64M-2423 64M-2424 64M-1418 64M-1420 64M-2421  64M-2422 65M-1071

Nb 0 .001 .01 .01 0 0 4
Ni .0005 .003 .03 .02 .0005 .001 .0015
Pb 0 .01 .002 0 0 0 0
Pd 0 0 0 0 0 0 0
Pt 0 0 0 0 0 0 0
Re 0 0 0 0 0 0 0
Sb 0 0 0 0 0 0 0
Sc 0 .0007 .002 .003 0 0 0
Sn 0 0 0 0 0 ] 0
Sr .005 .0015 .05 .05 .015 .02 .07
Ta 0 0 0 0 0 0 0
Te 0 0 0 0 0 0 0
Th 0 0 0 0 0 0 0
Tl 0 0 0 0 0 0 0
0 0 0 0 0 0 0
.001 .005 .05 .07 .002 .003 .005
0 0 0 0 0 0 0
Y 0 .002 .003 .01 0 0 .003
Yb 0 .0002 .0003 .0007 0 0 .0001
Zn Q .02 4] 0 0 0 0
Ir 0 .015 .03 .05 0 0 0
Looked for only when La or Ce found:
Pr 0 0 .007 0 0
Nd * .01 .02 * *
Sm 0 0 .015 0 0
Eu 0 0 0 0 0 0 0
Looked for only when Y is found above .005%:
Gd ' 0
Tb 0
Dy 0
Ho 0
Er 0]
Tm 0
Lu 0

* .
High Ca interferes with the most sensitive Ce and Nd lines. Ce and Nd, if present,
would be <.02% and <£.07%, respectively.
29
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5. ROCKS OF ORDOVICIAN, SILURIAN AND DEVONIAN AGE

Field No. R.R. Lab No. SQ. Lab No. Description Location
- 63ABa3293 164354 64M-2425 argillite, Road River fm. Eagle D-1 '
62RJR-3 164345 64M-2416 shale, Road River Fm. Charley River A-1]
62ABa2771A 164344 64M-2415 limestone, Road River Fm. Charley River B-2
- 60ABa192 164343 64M-2414 1imestone, McCann Hill Ch. Charley River A-1
62ABa280?2 164346 64M-2417 limestone, McCann Hi1l Ch. Charley River A-1
60ABa83A 164340 64M-2411 argillite, McCann Hill Ch. Eagle D-1
60ABa632 164342 - 64M-2413 limestone, McCann Hi1l Ch. Charley River B-2
RAPID ROCK ANALYSIS

Lab No. 164354 164345 164344 164343 164346 164340 164342
310, 741 65.4 9.2 15.6 .00 88.3 5.2
A1204 2.7 12.2 1.4 1.6 .45 1.0 1.8
Fes03 .41 2.9 .48 .35 .00 R .56
FeQ .30 .80 .56 .08 .04 .16 16
Mg0 L2 1.4 .9 1.0 .8 .0 1.2
Cal 8.6 1.3 47.1 44.7 54.3 4.0 48.8
Na»0 .04 .39 .06 £ .05 <.05 .05 .05
Ko0 .52 3.2 .33 .45 .18 .15 .55
Ho0™ .74 .80 .23 A7 .02 .7 .20
H,0* 1.3 3.7 .57 .76 .47 1.3 .73
Ti0, .05 .90 .05 .04 .00 .00 .04
P,0cg 6.4 .31 .07 .14 .03 2.8 2
MnO .00 .00 .00 .00 .00 .00 .02
€0y .10 1.5 38.0 34.8 43.7 .05 39:7
Aqua Regia Sol. S .06 . (4.5)Y .65 16

as S04
Volatiles Other 3.9 4.6 1.3

Than Hy0 & CO5
Sum 99 99 100 100 100 100 99
Powder Density by 2.62 2.65 2.77 2.74 2.74 2.62 2.78

Air Pycnometer

1/ Not in the summation as it is probably all part of the volatiles.
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5. ROCKS OF ORDOVICIAN, SILURIAN AND DEVONIAN AGE
. SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-2425 64M-2416 64M-2415 64M-2414  64M-2417  64M-2411 64M-2413

1 M. M. 3. 5. .05 M. 1.5

Al 2. 7. 1.5 1.5 .05 .7 1.5

Fe .5 3. 1. .3 .015 .15 .7

Mg . .7 .5 .5 .1 .02 .5

Ca 7. 1.5 M. M. M. 3. M.

Na .03 .5 .15 .03 0 .03 .07

K 0 3. 0 .7 0 0 .7

T4 .05 .7 . .07 .002 .01 .

p 3. 0 0 0 0 1.5 0

Mn .002 .015 .05 .01 .007 .0005 .05
Ag .0002 0 0 0 0 .00007 0

As 0 0 0 0

Au 0 0 0 0 0 0 0

B .003 .01 .001 .001 0 .0015 .001
Ba 15 .3 .15 .07 .007 .05 .07
Be 0 .0002 .00015 0 0 0 0

Bi 0 0 0 0 0 0 0

cd 0 0 0 0 0 0 0

Ce 0 0 * * * 0 *

Co .0005 .0015 0 0 0 0 0

Cr .02 .01 .002 .002 .0005 .005 .003
Cu .07 .005 .0002 .0005 .0001 .015 .0005
Ga .00] .0015 .0003 .0003 0 0 .0003
Ge 0 0 0 0 0 0 0

Hf 0 0 0 0 0 0 0

Hg 0 0 0 0 0 0 0

In 0 0 0 0 0 0 0

La .003 0 .007 0 0 0 0

Li 0 0 0 0 0 0 0

Mo .0015 .003 .0007 0 0 .001 .0005

* High Ca interferes with the most sensitive Ce and Nd lines. Ce and Nd, if present,
would be <.02% and <.07%, respectively.
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5. ROCKS OF ORDOVICIAN, SILURIAN AND OEVONIAN AGE
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)
Lab No. 64M-2425 64M-2416  64M-2415 64M-2414  64M-2417  64M-2411 64M-2413

Nb 0 ©.002 .0015 0 0 0 .001
N1 .01 .015 .003 .002 .0005 .002 .001
Pb .001 .0015 0 0 0 .0015 0
Pd 0 0 0 0 0 0 0
Pt 0 0 0 0 0 0 0
Re 0 0 0 0 0 0 0
Sb 0 0 0 0 0 0 0
Sc .0005 .001 0 .0005 0 0 .0005
Sn 0 0 0 0 0 0 0
Sr .01 .015 2 .05 .015 .003 .1
Ta 0 0 0 0 0 0 0
Te 0 0 0 0 0 0 0
Th 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0
- 0 0 0 0 0 0 0
.07 .07 .02 .015 .002 .05  .005
0 0 0 0 0 0 0
.01 .002 .005 .003 0 .003 .001
Yb .001 .0003 .0003 .0002 0 .0005 .0001
In .03 0 0 0 0 0 0
Ir .002 .01 .01 .0015 0 .007
Looked for only when La or Ce found:
Pr 0 0 0 0 0 0
Nd 0 ¥* * % 0 *
Sm 0 0, 0 0 Q 0
Eu 0 0 0 0 0 a 0

+* )
High Ca interferes with the most sensitive Ce and Nd Tines. Ce and Nd, if present,
would be < .02% and <.07%, respectively.
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6. ROCKS OF DEVONIAN AND MISSISSIPPIAN AGE; FORD LAKE SHALE AND NATION RIVER FM.

Field No. R.R. Lab No. S5Q. Lab No. Description Location
60ABa322 164338 64M-2409 argillite, Ford Lake Shale Eagle D-]
63ABa4092 164339 64M-2410 argillite, Ford Lake Shale Charley River B-2
60ABa32?2 165575 65M~1072 phos. nodules, Ford Lake Sh.Eagle 0-]
60ABa651 164347 64M-2418 sandstone, Nation River Fm. Charley River A-2
60ABa723 164348 64M-2419 sandstone, Nation River Fm. Eagle D-1
62ACn1011 164349 64M-2420 claystone, Nation River fm. Charley River A-2

TRt D A P A e A A R SN S S e YR S e s W W e D e e e 0 ek e A Gm S B ) e D e M b e b S ON e A T R em S W A WD W e

RAPID ROCK ANALYSIS

Lab No. 164338 164339 165575 164347 164348 164349
S107 86.1 76.7 6.1 86.6 73.6 64.0
A120; 3.8 12.7 .49 5.5 4.8 15.1
Fe,03 .64 .66 .54 1.8 .54 2.0
Fe0 .24 .28 .08 .28 2.6 3.0
Mg0 .2 .6 .3 4 1.8 3.2
Ca0 .06 .15 46.1 g2 6.6 1.4
Na20 < .05 £ .05 1.7 £ .05 A .15
K20 .75 2.5 .10 .54 .67 2.9
Hy0~ .38 .80 1.2 31 .29 1.6
HpOF 2.3 2.3 1.8 2.1 1.4 4.2
Ti0» .13 .70 .08 .24 .28 .95
P20g .23 .23 35.1 31 .40 .30
MnO .00 .00 17 .00 .10 .00
€0, <.05 .06 .75 .52 6.4 1.1
Aqua Regia Sol. S.

as SO,

Volatiles Other Than 5.0 2.0

Ho0 and CO»

Sum 100 100 1/ 99 100 100
Powder Density by 2.52 2.72 2.89 2.76 2.72

Air Pycnometer

1/ ¢onsiderable Ba® and Sr0.
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6. ROCKS OF DEVONIAN AND MISSISSIPPIAN AGES FORD LAKE SHALE AND NATION RIVER FM.
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-2409 64M-2410 65M-1072 64M-2418 64M-2419 64M-2420

S{ M. M. 3. M. M. M.

Al 2. 7. ) 3. 3. 7.

Fe .7 .7 5 1.5 2. 3.

Mg .15 .3 .07 .3 ) 1.5

Ca .15 .03 M. .7 5, 1.5
Na .15 .1 .2 .02 .5 .5

K 1. 2. 0 0 7 3.

T ) .5 .01 A5 .2 .7

P 0 0 M. 0 0 0

Mn .001 .0015 .015 .015 R .03
Ag .0003 0 .0001 0 0 0

As 0 0 0 0

Au 0 . 0 0 0 0 0

B .005 .01 0 .003 .0015 .01
Ba .2 ) 2. .03 .05 .05
Be 0 .00015 .001 0 0 .00015
Bi 0 0 0 0 0 0

cd 0 0 0 0 0 0

Ce 0 0 * 0 0 0

Co 0 0 0 .0005 .0007 .0015
Cr .015 .01 .003 .01 .007 .015
Cu .003 .0015 .015 .005 .003 .015
Ga .0005 .001 0 .0005 .0007 .0015
Ge 0 0 0 0 0 0

He 0 0 0 0 0 0

Hg 0 0 0 0 0 0

In 0 0 0 0 0 0

La. 0 .003 .015 0 0 0

Li 0 0 0 0 0 0

Mo 0 .0005 .0007 0 0 0
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6. ROCKS OF DEVONIAN AND MISSISSIPPIAN AGE; FORD LAKE SHALE AND NATION RIVER FM.

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)
Lab. No. 64M-2409 64M-2410 65M-1072 64M-2418 64M-2419 64M-2420
Nb 0 .0015 0 0 0 .001
Ni .007 .002 .0} . .003 .005 .01
Pb .001 .00 0 001 0 .002
Pd 0 0 0 0 0 0
Pt 0 0 0 0 0 Q
Re 0 0 0 0 0 0
Sb 4] 0 0 0 0 0
Sc 0 .00 .01 .0007 .0007 .002
Sn 0 0 0 0 0 0
Sr .003 . 007 .3 .002 .0] .007
Ta 0 0 0 0 0 0
Te a ¢} 0 0 0 0
Th 0 0 0 0 0 0
T 0 0 4] 0 0 0
U 0 0 0 0 0 0
.02 .05 .05 .007 .0} .02
0 0 0 0 0
Y .0015 .07 .001 .0015 .002
Yb . 0001 .0003 .003 .0001 .00015 .0002
Zn 0 0 .05 .02 0 0
Ir .002 .01 .03 .005 .005 .01
Looked for only when La or Ce found:
Pr 0 0
Nd 0 .015
Sm 0 0
Eu 0 0 0 0 0 0
Looked for only when Y is found above .005%:
Gd 0
Tb 0
Dy .01
Ho .002
Er 0
Tm 0
Lu 0
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7. ROCKS QF DEVONIAN

Field No. R.R. Lab No. SQ. Lab No. Bescription Location
61ABa1734 163642 64M-1406 lithic tuff Charley River B-5
62ACn341A 163643 64M-1407 basalt Charley River B-5
61ABal1791 163644 64M-1408 basalt Charley River B-6
61ABal1735 163645 64M-1409 lithic tuff Charley River B-5 -
61ABa1781 163646 64M-1410 basalt Charley River B-5
61ABat741 163647 64M-1411 basalt Charley River B-5
62ABa2552 163655 64M-1419 greenstone tharley River D-1
RAPID ROCK ANALYSIS

Lab No. 163642 163643 163644 163645 163646 163647 163655
$105 49.8 39.1 46.2 48.8 29.7 45.0 50.9
Al503 13.1 13.3 17.0 13.4 9.5 13.3 16.5
Fes0y 1.4 2.3 3.0 2.1 1.1 1.4 2.0
FeQ 9.1 6.6 8.5 8.5 4.9 6.6 8.4
Mg0 5.7 3.9 4.1 6.6 4.4 5.0 5.6
Ca0 5.1 13.8 10.4 8.2 25.4 12.1 6.0
Na20 2.8 3.4 3.2 3.5 1.6 2.2 4.2
K20 .47 1.3 .53 1.2 .78 .65 1.1
Hy0" .54 .59 .41 1 .55 .47 .36
Hp0* 3.7 7 3.1 2.8 3.2
Ti0, 2.4 2.7 B 2.8 .95 : 1.1
P20g .58 .74 .45 .65 17 .47 .40
MnO .12 -1 14 15 .14 12 15
C0s 3.5 8.3 .20 24 . 17.4 6.6 .06
Sum 100 100 100 100 99 99 100

AGE; WOODCHOPPER VOLCANICS

48



- Hg

7. ROCKS OF DEVONIAN "7 - AGE; WOODCHOPPER VOLCANICS \
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-1406 64M-1407 64M-1408 64M-1409 64M-1410 64M-1411  64M-1419

S M. M. M. M. M. M. .
Al 7. 7. 10. 7. 7. 7. 10.
Fe 7. 7. 10. 7. 5. 7 7.
Mg 3. 2. 3 5. 3. 3. 3.
Ca 3. 7. 5. 5. M. 7. 5.
Na 2. 2. 2. 2. 1.5 1.5 2.
K . 1.5 .7 1.5 1. 1. 1.
Ti 1. 1.5 1. 1. 7 1.5 .
p 0 .3 0 0 0 0 0
Mn A 1 ¥ 15 15 B N
Ag 0 0 0 0 0 0 0
As 0 0 0 0 0 0 0
Au 0 0 0 0 0 0 0
B 0 0 .003 0 0 .003 0
Ba A .2 R .2 .2 .3 .05
Be 0 .00015 O .00015 0 .00015 0
B 0 0 0 0 0 0
Cd 0 0 0 0 0 0
Ce 0 0 0 0 0 0
Co .007 .003 .005 .007 .005 .005 .003
Cr 02 .015 .01 .03 .07 .03 .003
Cu .01 .005 .005 .01 .007 .01 .01
Ga .003 003~ .003 .003 .0015 .003 .002
Ge 0 0 0 0 0 0 0
Hf 0 0 0 0 0 0 0

0 0 0 0 0 0 0
In 0 0 0 0 0 0 0
La .005 .007 .005 .005 .003 .005 0
Li 0 0 0 0
Mo 0 0 0 0 0 0
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7. ROCKS QOF DEVONIAN AGE; WOODCHOPPER VOLCANICS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)
Lab No.  64M-1406 64M-1407 64M-1408 64M-1409  64M-1410 64M-1411  64M-1419

Nb .005 .005 .003 .003 .0015 .005 0
Ni .02 .01 .005 .02 .03 .015 .003
'Pb 0 0 0 0 0 0 0
Pd 0 0 0 0 0 0 0
Pt 0 0 0 0 0] 0 0
Re 0 0 0 0 0 4] 0
Sb 0 0 0 0 0 0 0
Sc .003 .005 .003 .005 .005 .005 .005
Sn 0 0 0 0 0 0 0
Sr J N .15 .1 . .15 .
Ta 0 0 0 0 0 0 0
Te 0 0 0 0 0 0 0
Th 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0
0 0 0 0 0 0 0
v .05 .05 .05 .07 .05 .05 .07
0 0 0 0 0 a 0
Y .005 .005 .005 .005 .003 .005 .003
Yb .0005 .0005 .0005 .0005 .0003 .0005 .0005
In 0 0 0 0 0 0 0
Ir .02 .02 .015 .03 .01 .02 .007
Looked for only when La or Ce found:
Pr a 0 0 aQ 0 0
Nd 0 0 0 0 0 0
Sm 0 0 0 0 0 0
Eu 0 0 0 0 0 0
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CIPK KOHM FOR SAMPLE NO, 3644 Loc. No. S1ABai7?9)

CONSTITUERTS  §ID2 AL20Y  FF2l3 FED NGO CaD NAZO K20 W20 T10z2 P205 AL203/5102
PERCENTAGES 46.20 17,00 3,00 RS0 2,10 10,40 3,20 0,53 1.70 2,10 0,45 0,368
o MOL, AKTS, 0.7689 0.1667 0.0188 0,3183 00,1017 0.i855 0,051 0,0056 0,2054 0,0261 0,0032
CONSTITUENTS KNG ZR072 cu2 $03 cL F 5 CR203 N102 B0 TOTAL FEO/FE20)
¢ PERCENTAGES 0,14 0,00 0,29 0.00 0.00 .00 0,00 .00 0,00 0,00 99,52 2,813
MOL, AMTS,  0,0020 0,0000 0,0685 0,0000 0,0000 0,0000 0.,0000 0,0000 0,0000 0,0000
CONSTITUERTS NORMALIZED 70 100% ‘
CONSTITUENTS  5£02  AL203  FE20) FED GO ca0 NA2D K20 20 t102 £205 AL203/5102
PERCENTAGES a6.42 17.048 3.01 A.54 4.12 10,45 l,22 0.53 1,72 2.11 6,45 0,168
¢ MOL, AMTS, 0.7726 ©0,1675 0,089 10,1189 ' 0,1022 0,183 0,0519 0,0057 0,2068  0,0264 0,0032
CONSTITUENTS  MND ZRO2 o2 $03 cL F 5 CR203 N1O2Z BAQ TOTAL FEO/FE20)
¢ PERCEATAGES .14 0.00 0.20 0,00 0.00 0,00 0.00 0,00 0,00 0,00 100,00 2,833
MOL. AMTS, 0,0020 0,0000 ©0,0006 0,0000 0,0000 0.0000 ©0.0000 0,0000 ©0,0000 0,0000
, MINERALS 0 ¢ z oR A8 AN Le NE Kp HL ™ Ne
MOL, AMTS, 0.0000 0,0000 ©0,00C0 0.0057 0.051% 0.1100 0,0000 0.0000 0,0000 0,0000 00,0000 0.0000
PERCENTAGES  0.000  0.000 0,000 1.147  27.208 30,604 0,000  0.000 0,000 0,000 0,000 0,000
L VINERALS AC NS Ks «0 EN Fs Fo FA s T cH MM
9 pGL, AMTS. 0.0000 0,00600 0.0000 '0,p6%2 0.0660 0.0488 0.,0181 0,013a 0,0000 0,0189 0,0080 0,0000
¢ PERCENTAGES 0,000 0,000  0.060  7.108 6,623  6,a36 2,549 2,730 0,000 4,371 0.000 0,000
MENERALS IL N PF Ay AR FR PR ¢ MG TOTAL SALIC  FEMIC
¢ ¥OL. AKTS, 0,0264  ©0,0000 0,000 0,0000 0.0032 0.0000 0,0000 0,004 0,0000
PERCENTAGES 4,008 0,000 0,000 0,000 1.074 0,000 0,000 0,857 0,000 96,307 60,959 35,349
( ¥ INERALS D1 BI~¥G  DI“EN  nI=FS HY HYSEN  HY=FS§ oL BL=FO  OL=FA woL
MOL, AMTS, 0,0612 0.0&12 0,0352 ©0,0260 0,0536 0,0308 0,0228 0,0315 0,018f 0,0134 0,0000
PERCENTAGES 14,065 7,105 3.530 3,430 6.099 3,093 3,004 5,279  2.549 2,730 0,000
L
AARTHS CATIONS  §1 AL FE+3  FE4? RS A NA " H " P MN
( 36,844 15,81 1,78 5.61 8,82 8,79 4,89 0,53 19,47 1025 0,30 0,09
Z8 ¢ St cL F §2 ¢A N BA
( 0,00 0.2z 0,08 0,00 0,00 0,00 0,00 8,00 0,00
NIGGLI VALUES AL+ FMe ¢ ALK# s 11 P H K MG SI® Y
. 20,92 38,80 27,72 8,56 414,93 3,93 0,87 30,70 0,40 0,39 134,23 19,30

RATIOS FOR TRIAKGULAR DIAGRAMS
( AICTF = 24,59 1 32,86 t 41,80 MKIF = 0,00 7 0,00 8 0,00 AcNIF 2 waese T 22,80 1 54,60
QIOR1AR = 0,00 5 $.83 t 90,17 GIDRICAB+ANY 2 0,00 1 3,37 + 96,83 ORIABIAN = 3,37 3 30,87 v 85,68
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3. ROCKS OF DEVONIAN AND CARBONIFEROUS AGE; CALICO BLUFF FORMATION AND LIMESTONE
WITHIN WOOODCHOPPER VOLCANICS

Field No. R.R. Lab No.

5Q. Lab No.

60ABa1063 164341
61ABa1961A-1 164336
61ABal1961A-2 164337

64M-2412
64M-2407
64M-2408
64M-2405

Description

bioclastic 1imestone
fine grain limestone
bioclastic limestone
bijoclastic limestone

Location

Charley River B-5
Eagle D-1
Eagle D-1
Eagle D-1

- A W - N M et W M e e N W S SN M e e e e S W e N e e e B W W BN el e e gm M A A ey e S M e e e M g e v W PR NN m

RAPID ROCK ANALYSIS

61ABal1891A 164334

Lab No. 164341
5102 .00
Al,03 .18
Fep0, .34
Fe0 .08
MgO 1.6

Ca0 53.2

Na,0 < .05
Ko0 .25
Ho0~ .07
H50" .33
Ti0p .00
P20g .05
MnO .00
co, 43.2

Aqua Regia Sol. S
as SO3

Volatiles Other
Than Hy0 & C02

Sum 99

Powdar Density by 2.
Air Pycnometer

1643
36.
2.

36
5
0

.40
.16
.6

31

.3

.09
.32
A7

.6

.14
.22
.00

23.

8

.93

100

4

.66

164337
5.7
.45
.00
.04

.
a o

51.

.25
1
.60
.00
.45
.00
40.3

100
2.72

60

164334
39.9
.51
.07
.20
.6
31.0
< .05
.20
.16
1.0
.07
.36
.00
23.6
.26

1.4

99
2.67



8. ROCKS OF DEVONIAN AND CARBONIFEROUS AGE; CALICO BLUFF FORMATION- AND LIMESTONE
WITHIN WOODCHOPPER VOLCANICS

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab No. 64M-2412 64M-2407 64M-2408 64M-2405
1 .05 M. 2. M.

Al .05 2. .5 .7

Fe .3 .5 .07 .15
Mg 2 .3 .5 .3
Ca M. M. M. M.

Na .02 .15 .05 .03

K 0 ' 7 0 0

Ti .005 .07 .01 .02

P 0 0 0 0

Mn .007 .003 .002 .003
Ag 0 .0005 .00007 .0005
As 0 0 0 0

Au 0 0 0 0

B 0 .005 0 .0015
Ba .07 .3 .07 1.

Be 0 0 0 0 )
B1 0 0 0 0

cd 0 0 0 0

ce w * w »

Co 0 0 4 0

Cr , .0007 .03 .01 .015
Cu .0002 .002 .001 .0007
Ga 0 .0003 0 0

Ge 4] 0 0 0

Hf 0 0 0 0

Hg 0 0 0 0

In 0 0 0 0

La 0 .003 0 0

L1 0 .0 0 0

Mo .0005 .002 .0005 .0007

w
High Ca interferes with the most sensitive Ce and Nd tines. Ce and Nd, if present,
~would be <.02% and <.07%, respectively.

61



8. ROCKS OF OEVONIAN ANO CARBONIFEROUS AGE; CALICO BLUFF FORMATION AND LIMESTONE

Lab No. 64M-2412

Nb 0

Ni 0

Pb 0

Pd 0

Pt 0

Re 0

Sb 0

Sc 0

Sn 1)

Sr .05

Ta 0

Te 0

Th 0

T 0

U 0

.001

¢

Y .001

Yb 0

Zn 0

Ir 0

Looked for only when La or Ce found:

Pr 0

Nd *

Sm 0

Eu 0

* High Ca interferes with the most sensitive Ce and Nd lines.
would be €.02% and <.07%, respectively.

WITHIN WOODCHOPPER VOLCANICS

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

0

[ O Q O O o

o O o o O

o O * O

64M-2407

.01

.0007

.07

.003
.0003

.002

62

0

Q O O O O

O O O O o

o O * O

64M-2408

.0015

.0005

.015

.001
.0001

.0015

64M-2405
0
.003

o O O C o

.0007

.07

o O O O O

.01

.0015
.00015

.0015

O O * O

Ce and Nd, if present,
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9. CIRCLE VOLCANICS

Description

Location

altered sanidine? basalt Circle C-1

gabbro
gabbro
basalt
andesite

Circle D-1
Circle C-1
Charley River C-6
Charley River C-6

S v e e an R A R R e e T S RA MR e e e e e SN N BN A AN A e e ww v = B AN N G AR e e e i e AN e e W W S G W e Y v W v v e -

RAPID ROCK ANALYSIS

Field No. R.R. Lab No. SQ. Lab No.
63ACn1972 163637 64M-1401
60ABal1175 163638 64M-1402
61ABa1863 163639 64M-1403
61ABa1161 163640 64M-1404
61ABa1823 163641 64M-1405
Lab No. 163637 163638
§i0, 66.3 49.0
A1504 7.9 16.0
Fe,03 .33 1.5
FeO .88 5.0
Mg0 2.1 7.9
Cal 8.4 13.6
Na0 .25 1.6
K20 4.5 77
H0" .47 .42
Hy0* 1.7 2.5
Ti02 .40 , .62
P20g 31 13
MnQ .05 12
COs 5.9 .05
Sum 99 99

163639
45.0
3.

9
.9
8.8
23.2

9
.20
12
.75
3.7
.53
.09
.20
<.0%
99

65

163640
47.
14.

2.
5.
6.
16.
1.

100

5
6

163641
47.8
15.

W WO W -~ u;m
N O W oo =N

.60

.34

.29

.15
99



9. CIRCLE VOLCANICS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab No. 64M-1401 64M-1402 64M-1403 64M-1404 64M-1405
Si M M. M. M. M.

Al 5. 10. 3. 10. 10.

Fe 1.5 7 10. . 7

Mg 1.5 7. M. 3. 3.
Ca 5. 7. 5. 10. 5.

Na 3 ] .3 1. 1.5

K 3. ). 0 0 1.

Ti 3 3 .3 7 1.5
P 0 0 0 0 0

Mn .07 R 2 R .3
Ag 0 0

As 0 0 0 0

Au 0 0 0

8 .0015 .001 .005 .007 .002
Ba 15 A .005 .005 .2
Be .00015 0 0 0 0

81 0 0 0 0

cd 0 0 0 0

Ce 0 0 0 0

Co .0007 .005 .015 .005 .007
Cr .01 A .3 .05 .02
Cu .0005 .015 .015 . .01 .02
Ga .0015 .003 .0015 .005 .003
Ge 0 0 0 0 0

Hf 0 0 0 0 0

Hg 0 0 0 0 a

In 0 0 0 0 0

La 0 0 0 0 0

L 0 0 0 0 0

Mo .00} 0 0 0 0

66




g. CIRCLE VOLCANICS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-1401 64M-1402 64M-1403 64M-1404 64M-1405

Nb .002 0 0 .0015 .002

Ni .003 .03 .07 .015 .01

P 0 0 0 0 0

Pd 0 0 0 0 Q

Pt 0 0 0 0 0

Re 0 0 0 0 0

Sb 0 0 0 0 , 0

Sc .0015 .007 .005 .005 .005

Sn 0 0 0 0 0

Sr .02 1 .007 .015 .07

Ta 0 0 0 0 0

Te 0 0 0 0] 0

Th 0 0 0 0 0

IR 0 &) 0 Q 0

' 0 0 0 0 0

v .015 .05 .05 .Q7 .07
0 0 0 0 0

Y .005 .002 .002 .003 .007

Yb .0005 .0003 .0003 .0003 .0007

In 0 0 0 0 0

Ir .02 .005 .005 .01 .02

Looked for only when Y is found above .005%:

Gd ]

Tb 0

Dy 0

Ho 0

Er 0

Tm 0

Lu 0

67
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10. LIMESTONES OF PERMIAN AND TRIASSIC AGE; TAHKANDIT LIMESTONE
WITHIN GLENN SHALE

Field No. -

60ABa1212E
60ABa672J
60ABa1212C
60ABa732

Description

bioclastic 1imestone
bioclastic 1imestone
1imestone, Tahkandit
limestone, Glenn Shale

AND LIMESTONE

Location

Charley River A-2
Charley River A-2
Charley River A-2
Charley River A-2

ot At S D S D S A Em Em D e N R Y R e R D P s S W S e A% W~ N D W N TN G Em e Em e (R AN R N SN D Ep Am o E 0 S v e o Dy e

RAPID ROCK ANALYSIS

Lab No.
510,
Al 203
Fe,03
Fe0
Mg0
Cal
Na50
K20
Ho0"
Ho0t
Ti0p
P20g
Mn0
€0,
Sum

Powder Density by

R.R. Lab No. SQ. Lab No.
164332 64M-2403
164333 64M-2404
164335 64M-2406
164331 64M-2402

164332 164333
1.6 1.4
.18 .18
15 .08
.18 .12
.7 .7
83.3 53.4
£.05 £ .05
.25 .25
7 .13
.43 .39
.00 .00
.06 .02
.00 .00
42.9 43.2
100 100
2.76 2.74

Air Pycnomater

164335
.78
.08
.20
.08
.9

83.4

£ .05
.25

.08
.47
.00
11
.00
42.9
9g
2.76

76

164331
4.8
.79
.22
12
.8
50.9
£ .05
.28
.19
.57
.00
.07
.00
40.7
99
2.70



10. LIMESTONES OF PERMIAN AND TRIASSIC AGE; TAHKANDIT LIMESTONE AND LIMESTONE
WITHIN GLENN SHALE

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab No. 64M-2403 64M-2404 64M-2406 64M-240?
Si .7 .7 3 1.5
Al .15 .2 .07 .5
Fe .3 15 2 .15
Mg 15 .2 N .5
Ca M. M. M. M.
Na .02 .02 .02 .05
K 0 0 , 0 0

Ti .007 .007 .005 .01
P 0 0 0 0

Mn .02 .01 .01 .01
Ag 0 0 0 0

As 0 0 0 0

Au 0 0 0 0

B 0 0 0 0

Ba .015 .01 .007 .03
Be 0 0 0 0

B 0 0 0 0

Cd 0 0 0 0

Ce * * * *

Co 0 0 0 0

Cr .001 .00] .001 .0007
Cu .00015. .0001 .00015 .0002
Ga 0 0 0 0

Ge 0 0 0 0

Hf 0 0 0 0

Hg 0 0 0 0

In 0 0 0 0

La 0 0 0 0

Li 0 0 0 0

Mo 0 .0005 0 0

* High Ca. interferes with the most sensitive Ce and Nd line. Ca and Nd, if present,
would be < .02% and <.07%, respectively.
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10. LIMESTONES OF PERMIAN AND TRIASSIC AGE; TAHKANDIT LIMESTONE AND LIMESTONE
WITHIN GLENN SHALE

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab No. 64M-2403 64M-2404 654M-2406 64M-2402

Nb 0 0 0 0

Ni ' . 0005 .0005 .0005 .0005

Pb .01 0 0 0

Pd 0 0 0 0

Pt 0 0 0 0

Re 0 0 0 0

Sb 0 0 0 0

Sc 0 0. 0 0

Sn 0 0 0 0

Sr .02 .02 .015 a

Ta 0 0 0 0

Te 0 0 0 0

Th 0 0 0 0

Tl 0 0 0 0
0 0 0 0

.0015 .002 .001 .0015

0 0 0 0

Y .001 .001 .001 0

Yb 0 0

Zn 0 0

Ir 0 0 0 - .002

Looked for only when La or Ce found:

Pr 0 0 0

Nd * * *

Sm 0 0 0 0

Eu 0 0 0 0

* High Ca interferes with the most sensitive Ce and Nd lines. Ce and Nd, if present,
would be < .02% and < .07%, respectively.
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17. ROCKS OF CRETACEQUS AGE; BIEDERMAN ARGILLITE AND KATHUL GRAYWACKE

Description

argillite, Biederman
siltstone, Biederman

graywacke, Kathul Mtn.
graywacke, Kathul Mtn.
argillite, Kathul Mtn.

Location

Charley River B-
Charley River B-
Charley River C-
Charley River D-
Charley River C-

— ot —d

e A e v e - D D Y R T s Ak e ey W WD WD ER 0 MY A ey e e R AN L P e o o oy oy e A B = e W e W en e mm e

RAPID ROCK ANALYSIS

Field No. R.R. Lab No. 5Q.Lab No.
63ACn2861 164328 64M-2399
63ABa4101 164329 64M-2400
63ABa3995 164325 64M-2396
63ABa3975 164326 64M-2397
62ABa2693 164327 64M-2398
Lab No. 164328 164329
510, 63.5 73.3
Al704 15.6 8.6
FeoO3 1.5 1.7
Fe0 4.7 5.0
Mg0 ' 3.5 3.0
Ca0 .95 1.5
Na,0 1.1 1.0
K20 2.8 77
Hp0™= .68 .43
H,0* 3.9 2.8
Ti0, .85 .62
9205 .32 .37
MnO .07 .07
€0, .49 .90
Sum 100 100
Powder Density by 2.82 2.74

Air Pycnometer

164325 164326
67.1 63.0
13.2 12.7

2.0 1.4
3.4 5.7
2.6 3.8
2.1 3.5
3.1 2.8
1.7 1.0
.73 .48
2.7 3.2
.79 .3
.30 .27
.18 A7
1 .62
100 100
2.72 2.76

80

164327
56.0
15.2

2.5
6.8
5.0
2.3
1.9
2.0
1.1
4.8
1.3
.37
.34
.28
100
2.78



11. ROCKS OF CRETACEQUS AGE:, BIEDERMAN ARGILLITE AND KATHUL GRAYWACKE
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 654M-2399 64M-2400 64M-2396 64M-2397 64M-2398
Si
Al
Fe
Mg
Ca
Na
K .
Ti .5 .3
P 0 0 0
Mn .05 .05 N N .15
Ag 0 0 0
As 0 0 0 0 0
Au 0 0 0 0
B .007 .002 .001 . .00 .002
Ba .1 .03 .15 .07 N
Be .00015
Bt 0
Cd 0
Ce 0
Co .002 .0015 .001 .002 .003
Cr .02 .015 01 .03 .03
Cu .005 .003 .003 .005 .007
Ga .0015 .001 .001 .0015 .0018
Ge
Hf
Hg
In
La
Li
Mo

W = = oo N
*» & e« » = 2 »

M M
5. 7.
5. 3.
1 1
1 1
1 1
1 1

~N O o On

M
7
5.
2.
2
1
1
]
0

O — N = N NN N X
« = & ®» & v =

o

o O O O
o o O O
o O o o©
O O O O

o O O aa O O O
o O o o O o o
O O O O O O o
O O O O O o O
o O O O O O o
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11. ROCKS OF CRETACEOUS AGE; BIEDERMAN ARGILLITE AND KATHUL GRAYWACKE
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-2399 64M-2400 64M-2396 64M-2397 64M~-2398
Nb .0015 .0015 0 .0015 .0015
Ni .01 .007 .005 .015 .015
Pb .005 .00 0 .001 .001
Pd 0 0 0 0 0
Pt 0 0 0 0 0
Re 0 0 0 0 4]
Sh 0 4] 0 0 0
Sc .0015 .001 .0015 .002 .002
Sn 0 0 0 0 0
Sr .01 .007 .015 015 .015
Ta 0 0 0 0 0
Te 0 0 0 0 0
Th 0 0 0 0 0
Tl 0 0 0 0 0

0 0 0 0 0

.02 .01 .015 .02 .03

0 0 0 0 0
Y .002 .002 .002 .002 .003
Yb .0003 . .0003 .0002 .0003 .0003
In 0 0 0 0 0
lr .01 .02 .007 .01 .01
Looked for only when La or Ce found:
Pr
Nd
Sm
Eu 0 0 0 0 0
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12. ROCKS OF TERTIARY AGE

SQ. Lab No. Description Location

Field No. R.R. Lab No.

62ABa250?2 164330 - 64M-2401 wacke, Tertiary Charley River B-5
62ABa2501 164360 64M-2431 claystone, Tertiary Charley River B-5
_61ABa1591 163636 64M-1400 basalt, Cenozoic Black River C-5

R e R T G A e S R A T A R et e B AR e e e e v W e S A D M e = D R G ED v AN e N W W Em am o R G W M e m e am e e

RAPID ROCK ANALYSIS

Lab No. 164330 164360 | 163636
510, 29.0 66.5 45.8
A1,04 10.6 18.2 13.1
Fep0y .00 1.2 1.4
FeO 30.1 2.3 10.3
Mg0 2.0 1.5 9.6
Ca0 2.1 17 8.4
Na,0 < .05 .56 4.3
K50 1.0 2.7 2.0
Hy0” .32 .68 11
H,0* 2.2 4.7 .70
10, .39 1.1 2.5
P20 1.0 14 1.0
MnO .76 .03 ' 15
€0, 20.4 1 .05
Sum 100 100 99
Powder Density by 3.25 2.78

Air Pycnometer
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12. ROCKS OF TERTIARY AGE

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab No. 64M-2401 64M-2431 64M-1400
Si 7. M. M.

Al 3. 10. 10.

Fe M. 3. 7.

Mg .7 i 7.

Ca 2. A 5.

Na .3 .5 2.

K 1.5 2. 2.

Ti .2 .3 1.5

P 0 0 .5
Mn .3 .02 .15
Ag 0 £ ,00007 0

As 0

Au 0 0 0

B .001 .01 0

Ba .5 .07 .03
Be .00015 .0002 .0003
B1 0 0 0

Cd 0 0 0

Ce 0 0 .015
Co .001 .0015 .01
Cr .007 .02 .02
Cu .003 .01 . 007
Ga x .003 003
Ge 0 0 0

Hf 0 0 j 0]

Hg 0 0 0

In 0 0 0

La 0 0 .01
Li 0 0 0

Mo 0 0

.001

* -
High Fe interferes' with the most sensitive Ga and Yb lines. Ga, if present,
would be <.002%.
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12. ROCKS OF TERTIARY AGE

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-2401 64M-2431 64M-1400
Nb .001 .0015 .007
Ni .003 .007 .02
P 0 .003 0
Pd 0 0 0
Pt 0 0 0
Re 0 0 0
Sb 0 0 0
Sc .001 .002 .002
Sn 0 0 0
Sr .03 .003 .2
Ta 0 0 0
Te 0 0 0
Th 0 0 o
T 0 0 0
0 0 0
.007 .02 .05
0 0 0
Y .002 .003 .005
Yb * : .0003 .0005
Zn 0 0 0
Zr .005 .01 .02
Looked for only when La or Ce found:
Pr 0
Nd .01
Sm
Eu 0 0 0

*
High fe interferes with the most sensitive Ga and Yb 1ines.

present, would be <.002%.
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13. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; GNEISS

Field No. R.R. Lab No. SQ. Lab No. Description Location
63ABa3003 163816 64M-1473 augen gneiss Tanacraoss A-2
63ACNn1242 163819 64M-1476 augen gneiss Eagle C-1

63AE7 164359 64M-2430 augen gneiss Tanacross D-2
62ACn604 163837 64M-1494 quartz biotite gneiss Charley River A-5
62ACn606 163838 64M-1495 quartz biotite gneiss Charley River A-5
62ABa2424 163843 64M-1500 quartz biotite gneiss Charley River A-5

- e A e S EE ER Gy A NN D A MR SR WP N W MR M e e e Se W W W M A R W W R R MR e 4 A e W W M N R MR G A A AR P R R e A M e g A v W W em U oEm o

RAPID ROCK ANALYSIS

Lab No. 163816 163819 164359 163837 163838 163843
$i07 72.0 46.1 72.0 71.9 £0.0 67.8
A1,03 14.1 19.8 14.5 13.6 9.6 13.8
Fe,03 .66 .86 .69 1.2 1.3 2.6
Fe0 1.4 4.4 2.0 3.3 2.7 3.7
Mg0 .32 10.5 .6 2.1 1.0 2.1
Ca0 1.2 12.3 1.2 .91 .27 2.0
Na,0 3.6 2.3 2.3 1.0 .49 1.6
K0 4.4 .22 0 3.1 2.1 3.4

"H,p0” 15 .10 a7 .09 .06 .22
H0* 1 2.8 .68 1.6 1.3 1.6
Ti0, .27 12 .39 .42 .50 .74
P,05 .26 .14 .31 .65 .43 .09
MnO .03 .10 .05 .07 .08 .08
co, < .05 <.05 .10 .05 .08 .08
Sum 99 100 100 100 100 100
Powder Density by - 2.68

Air Pycnometer
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13. METAMORPHIC AND I1GNEQUS ROCKS OF THE YUKON-TANANA UPLAND; GNEISS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-1473 64M-1476 64M-2430 64M-1494 64M-1495 64M-1500
Si M. M. M. M. M.
Al 5. 10 7. 7. 3.
Fe 1.5 2. 3. 2.
Mg .2 '
Ca 1.
Na 2.
K . .
Ti .15 .07 .15 .3
P 0 0 0 0 0
Mn .03 .07 .03 .07 .05 .05
Ag '
As
Au
B .002 .0015 ‘
Ba N .005 .07 N .05 .|
Be .0003 .0002 .0001
Bi
Cd 0
Ce .02
Co .0003 .005 .0007 .0005 .001
Cr .0015 .07 .001 .01 .007 .015
Cu .0003 .0005 .0005 .0015 .001 .005
Ga .002 .0015 .0015 .002 .0015 .003
Ge
Hf
Hg
In
La .01
Li
Mo 0
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13. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; GNEISS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)”
Lab No. 64M-1473 64M-1476 64M-2430 64M-1494 64M-1495 64M-1500

Nb .002 0 .001 .002 .001 .0015
Ny .001 .05 .0007 .002 _ .0015 003

Pb .002 .007 .0015 .0015 .002

Pd
Pt
Re
Sb
Sc .001 .003 .0007 .0015 .001 .0015
Sn 0
Sr .02 .03 .007 .02 .007 .03
Ta
Te
Th
T1

o o O o
o O O O O
o o o o
o o o o
c O O O
o O o O

Q
o
o
o
o

O O o o o
o O O O O
o O O O ©o
o O O O O
O O oo o o
o O O o o

..003 .015 .003 .01 .007 .015

Y .003 .001 .003 .002 .002 .007
Yb .0003 .0001 .0003 .0002 .0003 .0007
Zn 0 0 0 0 Q 0

Zr .02 .0007 .015 .03 .05 .03
Looked for only when La or Ce found:
Pr 0

Nd 0

Sm 0

Eu 0

Looked for only when Y is found above .005%:
Gd

Tb

Dy

Ho

Er

Tm

Lu

©o o o o
o o o o
© o o o
o o o o

O O O O O O O
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MOL. ANTS,

COMNSTETUENTS
PERCENTAGES
HOL, AMTS.

COMSTITUENTS
PEACENTAGES
#OL, AMTS,

CORSTITUENTS
PERCENTAGES
MOL, AMTS,

BAATHS CATIONS

NIGGLL VALUES

Al
Qi0R1AB

sng?Le NO, 3834

02 ALZ0Q3
80.00 9.60
1,3315 0,0942
LLIY ZR2
0.08 0.00

G.0011 0.0000

s1u2 AL2G3
80,18 9,462
1,3345 0.0944

MND . ZRD2
0,08 0,00
0,001 0,.0G000

NORM ROT COMPUTABLE,

5l AL
713,10 10,34

IR
a,00

ALs s
45,06 36,19

CiF = S3,16

0.00 t as 17
= 0,00 3 0.00 )

62ACNG06

FEQ
2.70
0.0376

S02
0.00
0.0c00

cag NAZD
0.27 0,49
0.,0048 0.0079
F 5
0.040 0.00

0,0000 0,0000

CUNSTETUENTS NOAMALIZED 7O 1001

FED
2.71
0,0377

503
0,00
0,0000

SEE STEP NO,

FE+2

2,06

51

0,00

ALK#®

14,495

Cal NAzZD
0,27 0,49
0.0048 0,0a79
F 5
g.00 0.00

0.0000 0,0000

2 OF PROGRAW WAFTE=UP

Na ¥
0.26 0,87 2.45
§$2 ch

0.00 0,00 0.00

P L

2.99 1,45 34,83

RATIO0S FOR TRIAKGULAR DIAGRAMS

AtKIF = 435,46
QIORI(AB+AN) =

14,12 1 40,22 AN

¢ 0,001 0,00

K20 H?0

2.10 1,30
0,0223 90,0722
cAz201 w102

6,00 0.00

00,0000 0,0000

K20 H20
2.10 1,30
0,022 0,07213
. CR203 nige
0,00 0.00

0,0000 0,0000

H Lk
7.92 0,34

NI BA
0,00 0.00

K MG

0,78 0,31

tF & 50.24 § 5,581

Ti02 P205 AL203/5102

0,540 0,43
0,0063 0,0030

aad JOTAL
0,00 39,77
0.0000 '

T102 P203 AL203/5]102

4,50 0.43
0,0063 0.0030

84D TOTAL
0,00 100,00
0,0000

0.33 I 0,06

sIv Q2
157,81 a79,37

1 42,68
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14. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; GRANITIC ROCKS

Field No. R.R. Lab No. SQ. Lab No. Description Locatian
63ABa3001 163815 64M-1472 quartz monzonite™- Tanacrgss A-3
62ACn544 163832 64M-1489 biotite quartz monzonite Charley River A-6
62ABa2421 163833 64M-1490 biotite quartz monzonite Charley River B-6
62ABa2415 163834 64M-149) muscovite qtz. monzonite Charley River A-6
62ABa2424A 163835 64M-1492 quartz monzonite Charley River A-5
61ABal634 163836 64M-1493 muscovite qtz. monzonite Charley River A-4

T B A e n e e D R W A a0 e D e A R ED e Ay e e e D W G B AN A BN A B A e s E A BN B B N ER AN 4m An 4m Am Em A U D m AN m Am Am e A R A e S s

RAPID ROCK ANALYSIS

Lab No. 163815 163832 163833 163834 163835 163836
$10, 70.5 67.5 7. 73.9 75.9 73.9

AT,04 14.5 15.5 12.4 15.1 13.4° 14.5

Fey03 1.1 1.0 .92 .22 .10 .07
Fe0 1.8 3.0 1.8 .48 .80 .36
Mg 1.0 1.8 .56 .80 .75 .65
Ca0 1.9 3.2 .35 .82 1.7 S 1.4

Na50 3.0 2.2 2.9 1.7 3.7

K0 4.1 3.8 . 4.4 4.3 4.0

Ho0" 30 15 .10 12 .07 .04
Ho0" .90 .95 1.1 .81 .76 .61
Ti0, .31 .53 .16 .06 nE .03
P20, .26 .16 .20 -z .24 .25
MnO .08 .07 .10 .04 18 .03
co, .05 11 .10 4 .05 .06 .09
Sum 100 100 99 100 100 99
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14. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; GRANITIC ROCKS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab No. 64M-1472 64M-1489 64M-1490 64M-1491 64M-1492 64M-1493
Si M. M. M. M. M. M.

Al 5. 7. 7. . 7. 7. 7.

Fe 2. 3. 3. .7 1. .5
Mg .5 .7 : : ) .

Ca 1.5 2. .2 7 1.5 .7
Na . . . . .

K -3, 3. 3. 3. 3. .

Ti .15 3 R .05 .07 .03
p 0 0 0 0 0 0

Mn .05 .05 .07 .015 .01 .015
Ag 0 0 0

As 0 0 0 0 0

Au 0 0 0

B 0 .001 .001 .002 .003 .0015
Ba .2 .15 .02 .07 15 .07
Be .0002 .0002 .0001 .0007 0 .0005
B1 0 0 0 0 0 0

Cd 0 0 0 0

Ce 0 0 0 0 0 0

Co .0003 .0007 0 0 .0003 0

Cr .0007 .002 .001 .001 .0015 .0007
Cu .0003 <.0003 £ .0003 <,0003 .0005 .0005
Ga .0015 .002 .002 .003 .002 .002
Ge 0 0 0 0 0 0

HF 0 0 0 0 0 0

Hg 0 0 0 0 0 0

In a 0 0 0 0 0

La .005 .005 .02 0 0 0

Li 0 .02 a 0

Mo 0 0 0 0 0 0
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14. METAMORPHIC AND IGNEOUS .ROCKS OF THE YUKON-TANANA UPLAND; GRANITIC ROCKS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-1472 64M-1489 64M-1490 64M-1491 64M-1492 64M-1493
Nb .002 0 .002 .0015 0 .001
Ni .0005 .001 .0007 .0007 .002 .0005
Pb .003 .002 .003 .007 .005 .003
Pd 0 0 0 Q 0 0
Pt 0 0 0 0 0 0
Re 0 0 0 0 0 0
Sb 0 0 0 0 0 0
Sc .0005 .001 .0005 0 .0003 0
Sn 0 0 0 .0015 0 001
Sr .07 .07 .005 .02 .03 .05
Ta 0 0 0 0 0 0
Te 0 0 0 0 0 0
Th 0 0 0 0 0 0
T 0 0 0 0 0 0.

0 0 0 0 0 0

.005 .007 0 0 .002 0

¢ 0 0 0 a 0
Y .002 .0015 .001 .0015 0 .00a7
Yb .0002 .00015 .0001 .0001 g 0
Zn 0 0 0 0 0 0
Ir .015 .05 .05 .003 .01 .002
Looked for only when La or Ce found:
Pr 0 0 0
Nd 0 0 .015
Sm 0 0 0
Eu 0 0 0
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15. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; QUARTZ MICA SCHIST

Field No. R.R. Lab No. SQ. Lab No. Description Location
63ABa3002 163817 64M-1474 quartz mica schist Tanacross A-3
62ABa2423 163839 64M-1436 quartz mica schist Charley River A-6
62ACn543 163840 64M-1497 quartz mica schist Charley River A-6
62ACn564 163841 64M-1498 quartz mica schist Charley River A-6
62ABa2451] 163844 64M-1501 quartz biotite schist Charley River A-5

A 0 i s vy o o w0 T N M R R v TN W NN N G A e e e e e A A S W e e W AN W AN R A At bt ) v am e B D 4D <D A A v G W WD N MmN R N A W e e e W

RAPID ROCK ANALYSIS

Lab No.. 163817 163839 163840 163841 163844
$i0p 90.9 83.7 72.3 76.3 76.3
A1,03 4.5 7.5 13.5 1.0 10.0
Fep04 .38 .40 72 .75 3.7
FeO .48 2.0 3.8 3.5 N
MgO .78 1.4 2.1 1.2 2.4
€a0 10 .75 .55 .65 .45
Na,0 .08 1.0 1.1 1.0 .69
K,0 1.1 1.2 3.0 2.8 2.2
Hy0" 16 .04 14 .32 .08
Ho0" .82 .88 2.0 1.4 1.6
Ti0; .18 .27 .65 .55 .62
P,0% .44 .89 . .16 .29 .61
MnO .01 .04 .04 .03 .10
C0, .05 £.05 .06 .09 .06
Sum 100 100 100 100 100
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15. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; QUARTZ MICA SCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-1474 64M-1496 §4M-1497 64M-1498 64M-1501
si M. M. M. M. M.
Al 1.5 2. 5. 5. 5,
Fe 1. 1. 3. 3. 3.
Mg .3 1 1
Ca .
Na .05 . :
K 1. 1. 2, 2. 2.
Ti 1 15 3 3 3
p 0 0 0 0 0
Mn .01 .02 .03 .03 .07
Ag 0 0 0
As 0 0
Au 0 0 0
B .0015 0015 .0015 .0015
Ba .05 .05 1 .07 3
Be .0001 .00015 .00015 0
84 0 0 0
cd 0 0 0 0
Ce 0 0 0 0
Co .0002 0007 .0015 001 .0007
cr .003 .005 .01 007 .01
Cu .0007 .002 .0015 .0007 .003
Ga .0005 001 002 002 .002
Ge
HF
Hg
In
La
Li
Mo

~N ot o oo
o O O O o O O O

o O O O

.Q05

O o O O o o o
o

O O O O O o O
O O O O O O O
o O O 0 0o o O
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15. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; QUARTZ MICA SCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-1474 64M-1496 64M-1497 64M-1498 64M-1501
Nb ' .001 .001 .0015 .002 .001S
Ni- .002 .003 .005 .003 .002
Pb 0 .001 .001 .003 .001
Pd 0 0 0 0 0
Pt 0 0 0 0 0
Re 0 0 0 0 0
Sb 0 0 0 0 0
Sc .0003 .0005 .001 .001 .002
Sn 0 0 0 0 0
Sr .0007 .015 .0l .02 .015
Ta 0 0 0 0 0
Te 0 0 0 0 0
Th 0 Q 0 0 0
T 0 0 0 0 0

0 0 0 0 0

.002 .005 .01 .007 .02

0 0 0 0 0
Y 0 .0015 .0015 .003 .005
Yb .00007 .00015 .0002 .0003 .0005
In 0 0 0 0 0
lr .015 .02 .03 .05 .015

Looked for only
Pr
Nd
Sm
Eu

when La or Ce found:
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16. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND, QUARTZ MICA SCHIST

(Cont'd.)
Description

quartz biotite schist
quartz biotite schist

greenschist

Location

Charley River A-
Charley River A-
quartz mica garnet schist Charley River A-
qtz. biotite chlor. schist Charley River A-
Charley River A-

A v S v e e M S AR R A ey e e e A S T R e N e R En N @ TR S e T v W e S N m e S R A e R e W M = A 0 S R &

RAPID ROCK ANALYSIS

Field No. R.R. Lab No. SQ. Lab No.
61ABa1632 163859 64M-1516
61ABa1623 163847 64M-1504
61ABal1612 163845 64M-1502
61ABal621 163846 64M-1503
61ABal1642 163848 64M-1505
Lab No. 163859 163847
Si0p 61.4 44.3
AT,04 18.9 35.0
Fe,04 .59 2.9
FeQ 4.1 5.5
Mg0 2.6 2.3
Ca0 5.3 .57
Nazo 2.4 1.8
K>0 1.8 2.6
H,0" .18 .17
Hy0" 1.5 2.4
T10, .59 1.8
P,0g .18 13
Mno .05 .14
C0, .08 .05
Sum 100 100
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163845

66.
15.

100

W NN = = n:m
- W O S NN

5

.03

.80
.35
.23
.05

163846
27.9
7.7

.24

oo o &

28.
.69

.06

.25
.06
.03
23.2
100
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16. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; QUARTZ MICA SCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

Lab No. 64M-1516 64M-1504 64M-1502 64M-1503 64M-1505

Nb .0015 .003 .0015 0 .003
Ni .005 .007 .005 .003 .02
Pb .0015 .003 .005 0 0
Pd 0 0 0 0 0
Pt 0 0 0 0 0
Re 0 0 0 0 0
sb 0 . 0 0 0 0
Sc .0015 .003 .002 .0015 .005
Sn 0 0 0 0 0
Sr .07 .03 .07 .2 .
Ta 0 0 0 0 0
Te 0 0 0 0 0
Th 0 0 0 0 0
T1 0 0 0 0 0
0 0 0 0 0
.015 .03 .015 .01 .07
0 0 0 0 0
Y .003 .01 .003 .0015 .003
Yb .0003 .001 .0003 .00015 .0003
Zn 0 0 0 0 0
ir .01 .03 .015 .007 .02
Looked for only when La or Ce found:
Py 0 0
Nd .01 0
Sm 0 0
Eu 0 0
Looked for only when Y is found above .005%:
Gd 0
Tb 0
Dy 0
Ho 0
Er 0
Tm 0
Lu 0
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16. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; QUARTZ MICA SCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

64M-1505

Lab No. 64M-1516 64M-1504 64M-1502 64M-1503
Si M. M. M. 10. M.
Al 10. M. 7. 7. 10.
Fe 3. 7. 5. 2. 10.
Mg 1.5 1 7 1.5 3.
. Ca © 3. M. 10.
Na 1.5 1 2 7 1.5
K 1.5 2. 2. 0
Ti .3 1. .5 .15 1.5
P 0 0 0 0 0
Mn .03 N .2 .03 .
Ag 0 0 0 .002
As 0 0 0 0
Au 0 0 0
B 0 .01 .005 .002 0
Ba .03 1 .05 .2 .02
Be .0007 .0005 .0005 0 0
Bi 0 0 0 0 0
Cd 0 0 0 0 0
Ce 0 .02 0 0 0
Co .0015 .002 .001 .0007 .007
Cr .01 - .03 .01 .07 .05
Cu .003 .0015 £ ,0003 <..0003 .015
Ga .003 .007 .003 .002 .003
Ge 0 0 0 0 0
Rf 0 0 0 0. 0
Hg 0 0 0 0 0
In 0 0 0 0 0
La 0 .01 0 .005 0
L 0 0 0 0
Mo 0 0 0 0
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17. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; MAFIC AND
ULTRA-MAFIC ROCKS

Location

Charley River A-4
gagle C-1
Eagle D-1
Charley River A-5
Charley River A-5

Field No. R.R. Lab No. SQ. tab No. Description
62ABa2472 163854 64M-1511 ultrabasic serpentine
63ACn1244 163821 64M-1478 serpentine
63ABa3084 163831 64M-1488 gabbro
62ABa2490 ° 163856 64M-1513 gabbro
62ABa2489 163858 64M-1515 meta-djabase
60ABa297 163829 64M-~1486 basalt
60ABa298 163830 654M-1487 greenstone

RAPID ROCK ANALYSIS
Lab No. 163854 163821 163831 163856 163858
510, 40.0 40.2 41.9 43.0 46.3
Al,03 1.0 .90 14.7 12.8 13.8
Fe,03 5.6 3.4 1.8 2.8 1.1
FeQ .Q 4.1 7.8 9.4 9.6
Mg0 36.9 40.7 5.4 12.5 9.4
Ca0 .01 .32 8.9 9.4 9.7
Na20 .00 .08 3.2 1.9 2.3
K,0 .00 .00 2.1 .65 .89
HZO' .64 .48 39 .23 .14
Hoo? 12.4 9.3 2 .6 3.9
TiOZ .00 .00 2.8 1.6
P,0g .16 .12 96 .43 43
Hnd .14 .14 7 23 18
€05 .05 18 3.4 .08 10
Sum 100 100 99 100 99
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Eagle D-1
Eagle D-1
163829 163830
48.3 49.3
11.3 .9
5.5 .7
6.6 7.1
5.0 6.3
11.0 11.0
2.3 .95
85 07
19 .12
N 4.1
88 .70
.29 31
.18 17
6.5 8.1
100 100



17. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; MAFIC AND ULTRA-
MAFIC ROCKS (Cont'd.)

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-15611 64M-1478 64M-1488 64M-1513  64M-1515 64M-1486  64M-1487

Si M. M. M.
Al .7 .5
fFe 5. 7.
Mg M. M.
Ca .05 .3
Na 0 0
K
Ti .005 .005
P 0 0
Mn .07 07 A
Ag 0 0 0
As 0
Au 0 0 0
0
1

~N W NN
. . . «

.5 7

(8,

M
5.
7.
3
7
1
1

O N NN NN Y X
Ie )

O ~ — — O U NN

T T T S

O = = = NN N
()]

—
o
——
on

15 g

OOOO'
OOOO'
o O o O
O O O ©

B 001 .0007
Ba .0005 .0003
Be
Bi
Cd
Ce .07
Co .01 015 .003 .007 .005 .005 .005
Cr .5 3 .0007 . .07 .01 .01

Cu .0003 .0005 .015 .005 .007 .0007 .0003
Ga .003 .002 .002 .0015 .002
Ge
Hf
Hg
In
La
Li
Mo

. A 15 .015 .0015
.0005

o O o o
o o O o
o o
o © O O
o O o o
o o o O
Qo O o O

o O O O

.03 .007

o
o
O O O O O o o

O O O O O o o O
O O O O O O o o
o O O O
QO O O O O o o
O O O o O o o
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17. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; MAFIC AND ULTRA-
MAFIC ROCKS (Cont'd.)

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)
Lab No. 64M-1511 64M-1478 64M-1488 64M-1513  64M-1515 64M-1486  64M-1487

Nb 0 0 .03 .007 .005 0 .0015
Ni .3 .3 .0015 .05 .03 .007 .005
; Pb
Pd
Pt
Re
Sb
Sc .0015 .001 .001 .007 .005 .005 .005
Sn .0015 0
Sr .3 .2 .2 .02 .005
Ta
Te
Th
Tt

o O O O o
o O o o o
o O O O o
o O O G o
S O O O O
O O O o O
SO O O O O

(o}
o
o

O O O O O o o
O O O OO O O O
.0 O O o
o O O O O
o O O o o
o O O O O
o O O o O

.01 .007 .07 .07 .05 .05 .05

Y
Yb

.007 .005 .003 .005 .003
0007 .0005 .0003 .0005 .0003
In 0 0 0 0 0
ir 0 .15 .02 .015 .01 .007
Looked for only when La or Ce found:
Pr 0 0
Nd ' .03 0

0

0

o o o o
o o oo o

Sm .01

Eu 0

Looked for only when Y is found above .005%:
&d
Tb
Dy
Ho
Er

Tm
Tu

o o O O o o o
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13. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND+, GREENSCHIST

Description

greenschist
metavolcanic
greenschist
greenstone
greenstone

Location

Charley River A-4
Charley River A-5
Charley River A-5
Charley River A-4

Tanacross A-2

D D A e S ED ER ey P T S S s Rt v T W P n T S RN A R A he e e T W N A e e e e A B AN A R AN e G e e o o S W A W B e = =R =

"RAPID ROCK ANALYSIS

Field No. R.R. Lab No. SQ. Lab No.
62ABa2485 163852 64M-1509
62ABa2434 163853 64M-1610
62ABa2435 163855 64M-1512
62ABa2464 163857 64M-1514
63ABa3004 163818 64M-1475
Lab No. 163852 163853
§i0, 46.5 43.1
Al1,03 16.3 15.9
Fey03 2.7 7.3
Fe0 9.2 6.5
MgO 7.3 5.3
Ca0 9.4 8.7
Na,0 2.6 2.6
K50 .42 .97
Ho0" .10 .09
H,0" 1.5 1.
Ti0, 2.6 2.0
P205g .43 .40
Mn0 . .14 .20
C02 £ .05 .10
Volatiles Other

Than H20 and €Oy

Sum 99 99

163855
45.9
14.

100

144

46.5

—~— W — O b OV W
" » » n » L a
O W oo N w o w

N
—

61

1
.10
5.0

99

163857

100

.22
.21
.05



18. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; GREENSCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-1509 64M-1510 64M-1512 64M-1514 64M-1475
Si M. M. M. M.
Al 10. 10. 10. 10.
Fe 7. 7. ' 7.
Mg 3
Ca 7.
Na 2.
1
]
0

Q N O O

K
Ti
p
Mn . .15 15 .07 .15
Ag
As
Au
B .
Ba .02 .03 .03 . .005
Be
B{
Cd
Ce .02
Co . 007 .007 .007 .005 .005
Cr .05 .05 .03 : . .05

Cu .01 .01 .015 .0) .015
Ga .003 .003 .003 .002 .002
Ge
Hf
Hg
In
La .007
Li
Mo

O ~ —~ NN W NN N X

o ~ —~ N O™
QO — — NN W N

o O o o
o O O o
o O O O
OO O o ©
o O O o

o O o o
© O o o
o o o o

o oo o
o O o O

o O O o
o O O O

.01

o OO 0 O O o o
o O O O O o o
o O O O O o o

o o
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18. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; GREENSCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-1509 64M-1510 64M-1512 64M-1514 64M-1475
Nb , .005 .002 .0015 .005 0
N1 .03 .02 .01 .05 . .015
Pb 0 0 0 0 0
Pd 0 0 0 0 0
Pt 0 0 0 0 0
Re 0 0 0 0 0
Sb 0 0 0 0 0
Sc .007 .007 .007 .005 .005
Sn 0 0 0 0 0
Sr A .02 .02 N .05
Ta 0 0 0 a 0
Te 0 0 0 0 )
Th 0 0 0 0 0
T1 0 0 0 0 4]
0 0 0 Q 0
.07 A . .05 .05
0 0 0 0 0
Y .005 .007 .007 .005 .005
Yb .0005 .0007 .0007 .0005 .0005
In 0 0 0 ) 0 V]
r .02 .02 .015 .03 - .01
Looked for only when La or Ce found:
Pr 0 a
Nd 0 .01
Sm 0 0
Eu 0 0
Looked for only when Y is found above .005%:
Gd 0 0
Tb 0 0
Dy 0 0
Ho 0 0
Er 0 0
Tm 0 0
Lu 0 0
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19. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; GREENSCHIST (Cont'd.)

Field. No. R.R. Lab No. SQ. Lab No. Description Location
63ACn1261 163820 64M-1477 greenschist Eagle C-1
63ACn1251A 163822 64M-1479 greenstone Eagle C-1
63ACn1251 163823 64M-1480 sheared greenschist Eagle C-1
63ACn1261A 163824 64M-1481 greenschist - . Eagle C-1
61ABa1932 163825 64M-1482 chiorite schist Eagle C-1
60ABa282 163827 64M-1484 chloritized sandstone(?) Eagle C-1
61ABa1931B 163828 64M-1485 greenstone Eagle C-1

RAPID ROCK ANALYSIS
Lab No. 163820 163822 163823 163824 163825 163827 163828

510, 47.4 48.0 79.1 50.6 47.4 71.2 48.3
Al,04 16.1 16.6 8.1 14.6 13.1 12.7 13.4
Fes0s 6.7 .84 1.1 8.3 2.2 1.3 1.3
Fe0 5.6 9.6 2.8 6.3 9.2 3.1 13.2
MgO 4.7 6.2 2.4 2.9 7.1 1.9 5.8
Ca0 . 10.0 3.9 .85 4.6 8.6 1.2 8.9
Na,0 2.3 4.3 .59 5.3 3.3 2.3 2.9
K0 .42 .08 1.3 1.7 1.4 2.5 15
Hy0™ .26 .07 18 5 .16 .03 19
H,0* 3.1 4.7 2.1 . 1.3 2.0 2.1 1.9
Ti0, 1.5 2.4 .58 2.0 3.4 .62 2.9
P,05 .36 .44 .69 51 .47 .42 .56
Mno .18 .18 .07 .20 7 .07 .27
c0, 1.3 2.7 16 1.5 1.3 .42 %

Sum 100 100 100 100 100 100 100
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19. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLAND; GREENSCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
Lab No. 64M-1477 64M-1479 64M-1480  64M-1481 64M-1482 64M-1484  64M-1485

Si M. M. M. M. M. M. M.
Al 7. 7. 3 7. 7. 7. 7.
Fe 10. 10. 3. 10. 10. 3. 10.
Mg 2. 3 1

Ca 7. 3.
Na 1.5 2.
K . 0
Ti - 1. 1

p 0 0
Mn .15 .1 .07 .15 15 .05 .2
Ag
As
Au
B .015 .00% .015 .003
Ba .03 .02 .2 A .07 .07 .005
Be .00015 .00015

81
Cd
Ce
Co .005 .005 .001 .005 .007 .001 .007
Cr .03 .02 .015 .015 .05 .007 .005
Cu .015 .007 .005 .015 .0l .002 .01

Ga .003 .003 .0015 .002 .002 .002 .002
Ge
Rf
Hg
In
La
Li
Mo

T
W N N~ o

0 0
1 3
3. 5.
3. 2.
2 0
1 1
0 0

O — — N U W
[
—
(4]

o O o o
o
O O o O
(e}
o O O O

o O ©O O
O O O O
O o O o
OvO o O

o O O O
S O O O
o O O o
O O O o

.005 .003 .005 .003

O O O O O o o
QO O O O O O ©o
O O O O O O A

o O
o o
(en]
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19. METAMORPHIC AND IGNEOUS ROCKS OF THE YUKON-TANANA UPLANb; GREENSCHIST
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)
Lab No. 64M-1477  64M-1479 64M-1480 64M-1481 64M-1482  64M-1484  64M-148S

Nb .001 .003 .0015 .002 .003 .002. 0
Ni .01 .01 .007 .015 .03 .003 .005
Pb 0 0 0 0 0 .0015 0
Pd 0 0 0 0 0 0 0
Pt 0 0 0 0 0 0 0
Re 0 0 0 0 0 0 0
Sb 0 0 0 0 0 0 0
Sc .007 .003 .0015 .007 .005 .0015 .007
Sn 0 0 0 0 0 0 0
Sr .05 .05 .005 .02 A 015 .02
Ta 0 4] 0 0 0 0 0
Te 0 0 0 0 0 0 0
Th 0 0 0 0 0 0 0
T1 0 0 0 0 0 0 0
0 0 0 0 0 Q 0
07 .05 .015 .05 .07 .01 N
0 0 0 0 0 0 0
Y .005 .003 .0015 .005 .007 .003 .01
Yb .0005 .0003 .0002 .0005 .Q005 .0003 .001
Zn 0 0 0 0 0 0 0
Iy .01 .015 .007 .015 .03 .03 .02
Looked for only when La or Ce faund:
Pr 0 0 0 0
Nd 0 0 0 g
Sm 0 0 0 0
Eu 0 0 0 0
Looked for only when Y is found above .005%:
6d 0 0
Tb 0 0
Dy 0 e
Ho 0 0
Er 0 0
Tm 0 0
Lu 0 0
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g5l

CIPW NOHM FOR SAMPLE MO, 3822 Loc. No. 63ACR1251A
5107 AL? r

CUMNSTITHENTS _ 03
PLRCEATAGES 44.00 16,60
HOL., AMTS, 0.7989  0.1623
CONSTITUENTS MND IRO2
PEACENTAGES G.14 n,00
MOL. AMTS, 9.0025  0,0000
CONSTITUENTS. 5102 aL203
PERGENTAGES 28.09 16.61
MOL. AMTS, 0,7994  0,1429
CONSTEITUENTS ¥NO IR02
PERCENTAGES o.la n.00
vOL, AMTS, nM.N029 0,0000
VINERALS q ¢
MOL, AKIS, 0.1751 a.0926
PERCENTAGES 7,514 9. 00uY
MIKERALS AC NS
wOL., AMTS, 0.0000 0,000
PLRCENTAGES 0.000 o.non
MINERALS IL TN
FOL. AMTS, 0.0301  0.0000
PERCENTAGES 4,561 0.000
MENERALS ni D1=-%0
MOL, AMTS, 0.,0000  0,0000
PERCENTAGES 0.000 a.000
BARTHS CATIONS  §1 AL
35.00 14,44
IR
D.00
NIGGLIT VALUES A« FMx

27.00 49.81%

ACIF = 25,23 1t

CQIORTIAR = 64,02 v 0.44

VGO
6.20
0.1538

L
0.no
0.00an0

CONSTITUENTS NORMBLIZED 1O 100%

MG
.20
6,151¢

cL
0.00
g.gcna

AR
0,0694
34,807

EN
n.151A
15.238

AP
Q.0021
1,003

HY
0,2527
28,550

L4
6.82

cL
¢.00

SI
132.a7

BATI0% FOR TRIANMGULAR NIAGRAMS
ATKIF = 2% .17
QINRICAR+ANY = &4.02

AINtF = 21.40
GR1ARTAN =

H20 Ti0z
4.70 2,49
0.2400 6.0300
L U Aeq
n.,oo n.00

n.0000 00,0000

H20 TiN?
hL,TaQ 2,80
n.2610 0,039)
nIa? gan
f.00 n.00
a,0000 n,.,0000
KP ML
0.0070 0.n000
0,000 6.n00
s L
n,0nno 0.00%)
0,000 1.219
M. TOTAL
0.0021

n.180 95.322

0L-FO DL-FA
0.0080 ©0,0000
0,000 0.000

T1 P
1.33 0,28
RA

7.00

LaH &1

0,51 144,58

15.18 1 62.31

1,21 1 98,79

P205 AL203/5102

P205 At203/5107
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20. METAMORPRIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; MISCELLANEQUS ROCKS

Description

sericite schist
staurolite schist
schist

metachert conglomerate
phyllite

t.ocation

Eagle C-1

Charley River A-
Charley River B-
Charley River A-
Charley River A-

6
6
5
5

A A e A A R AP SR e SR D S A AR AN D e e e A e A S e e A e et A i TR e o N AN A A N N W RN A e W M W R e e S S W) W S e S

RAPID ROCK ANALYSIS

Field No. R.R. Lab No. SQ. Lab No.
60ABa296 163826 64M-1483
62ABa2416 163842 84M-1499
62ABa2393 163849 64M-1506
62ABa2441 163850 64M-1507
62ABa2442 163851 64M-1508
Lab No. 163826 163842
$10p 87.5 56.1
A1203 3.0 21.8
FE203 77 4.7
Fe0 1.3 6.3
MgO0 1.4 2.9
Ca0 .25 .15
Na,0 3.4 .45
K20 .55 3.2
Ho0™ .03 .12
Ho0* 1.2 2.1
Ti02 1.2 1.1
P205 .37 .28
MnO .07 12
€Oy .05 .08
Sum 100 100

163849 163850
72.4 89.7
11.3 4.3

7.6 .58
.52 1.2
65 .49
.31 .43
15 .00

2.7 .80
.26 .07

2.6 .93
.52 .18
.25 .63
.08 .01
.08 .08

99 99
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71.6
12.
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20. METAMORPHIC AND IGNEQUS ROCKS OF THE YUKON-TANANA UPLAND; MISCELLANEOUS ROCKS

Lab No.
Si
Al
Fe
Mg
Ca
Na
K
Ti
p
Mn
Ag
As
Au
B
Ba
Be
B
Cd
Ce
Co
Cr
Cu
Ga
Ge
Hf
Hg
In
" la
Li
Mo

64M-1483

M.

1.5

1.5
.3
.05

.07

.08

.0015

o O ao o

.0005
.0015
.007

.0005

o O O o o o o

10.
7.

1.

S O O O

.07

.007
.15
.0005

.002
.015
.0015
.005

.007

64M-1506
M.
5.
5.

a O o o

o

159

.05

.G5

.00007

.01

.0003

.002
.02
.05
.002

.005

64M-1507

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS
64M-1499
M.

M.
2.
1.5

o o © o o

o O o O a o o

.05
.15
.1

-0001

. 005

.007
.005
.0007

64M-1508
M.

— W ;m

o O O QQ O O o

.07

.05

.015

.0002

.001
.0l

.007
.003



20. METAMORPHIC AND IGNEOUS ROCKS OF TRE YUKON-TANANA UPLAND; MISCELLANEQUS ROCKS
SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS (Cont'd.)

Lab No. 64M-1483 64M-1499 64M-1506 64M-1507 64M-1508
Nb 0 .002 0 0 .0015
Ni .002 .005 .015 .005 .01
Pb 0 .0015 0 0 .001
Pd 0 0 0 0 0
Pt 0 0 0 0 0
Re 0 0 0 0 0
Sb 0 0 .07 Q 0
Sc .0005 .003 .002 .0005 .0015
Sn 0 0 0 0 0
Sr 0 .007 .02 .005 .007
Ta 0 0 0 0 0
Te 0 0 0 0 0
Th 0 0 Q 0 0
Ti 0 0 0 0 0

0 0 0 0 0

.003 .015 .03 .02 .05

0 0 0 0 0
Y 0 .005 . 005 .0015 .003
Yb 0 .0005 .0007 .0002 .0003
Zn 0 0 0 0 0
Ir .002 015 .015 .01 :015
Looked for only when La or Ce found: '
Pr 0 0
Nd 0 0
Sm 0 0
Eu 0 0

160



SIRUDE
NRPIRE
@)540\\1 b .'II"' RS S
i)

S

/ ."A

" \ ) L

Vel




\y/'/
~
)

/

s

N\
"
X

AU

/.

=

_(/// ]

7

<

0z /'L“ Q/Jﬁ\( )Qj//z%
17 - / &

\S’G I “ g/ﬁl
NN 7Z==1(§]
s

DY

o
y
2

.

V

\

3%
'*’ =
e

-

DI 2
E\E“\\v—)-\ ) x

e

| i Z

e

S

Xy N

(
a&,

i

OCKS_OF
I !
P
- 1 v
N\

NN i |
\%W’z /J



)

P

s =t
Wg% u
A e H %/
N 0,

M
o)

2

[

~

o J»\\/

\—-

NS .
e
o &
8wl

L

I

S

R
— o H.\lu/
~IRE = =R\ /),
@ e
)/ s

N

. o
1
}\

;

; (
213

7

I e N NN




FARCEY RIVER A-5 quat

U\
a .uTEA

4q1000m £

“‘!)i |I EI::' .I:I‘ ..:I\ |
164

|

)

i\

AN
i

[

i

e
T
|

e

[4n"

MISCELLANEQUS ROCKS

'-////
|l

b

\—'—\*I _////

{

\\e
SISO
[}

TAMORPHIC AND IGNEOUS ROCKS OF THE

YUKON-TANANA UPLAND;

\“}

NS

b

e

(=S 47 =S &

5b. ME

W

\ < \\
il

x)

{EAGLE D
SCALE 1.63

NN
R



References cited
Brabb, E. E., (compiler), 1970, Preliminary geologic map of the Black
River gquadrangle, east-central Alaska: U.S. Geol. Survey Misc.
Geol. Inv. Map I-601, scale 1:250,000.
Brabb, E. E., and Churkin, Michael, Jr., 1965, Preliminary geologic
map of the Eagle D-1 quadrangle (1:63,360) east-central Alaska:
U.S. Geol. Survey open-file report.
8rabb, E. E., and Churkin, Michael, Jr., 1969, Geologic map of the Charley
River quadrangle, gast-central Alaska: U.S. Geol. Survey Misc.
Geol. Inv. Map I-573, scale 1:250,000.
Brabb, E. E., and Grant, R. E., 1971, Stratigraphy and paleontology of
the revised type section fo; the Tahkandit Limestone (Permian) in
- east-central Alaska: U.S. Geol. Survey Prof. Paper 703, 26 p., 2 pls.

Churkin, Michael, Jr., and Brabb, E. E., 1969, Prudhoe Bay discovery
forces a look at other Alaskan petroliferous areas: Ofl and Gas

Jour., v. 67, no. 46, p. 104-110, illus., table.
Foster, H. L., 1970, Reconnaissance geologic map of the Tanacross
quadrangle (1:250,000), Alaska: U.S. Geol. Survey Misc. Geol.

Inv. Map I-593.
(compiler), 1972, Preliminary geologic map of the Eagle quadrangle,

Alaska: U.S. Geol. Survey Misc. Field Studies Map MF-358.

Foster, H. L., Weber, F. R., Forbes, R. B., and Brabb, €. E., 1973,
Regional geology of Yukon-Tanana Upland, Alaska, in Pitcher, M. G.,
ed., Arctic Geé]ogy: Tulsa, Oklahoma, Am. Assoc. Petroleum

Geologists, p. 388-395.

165



Mertie, J. B., 1930, Geology of the Eagle-Circle district, Alaska: U.S.
Geol. Survey Bull. 816.

Meyers, A. T., Havens, R. G., and Dunton, P. J., 1961, A spectrochemical
method for the semiquantitative analysis of rock minerals and ores:
U.S. Geol. Survey Bull. 1084-1, p. 207-229.

Shapiro, Leonard, and Brannock, W. W., 1962, Rapid analysis of silicate,
carbonate and phosphate rocks: U.S. Geol. Survey Bull. 11444,
p. A1-A56.

Shapiro, Leonard, 1975, Rapid Analysis of silicate, carbonate, and phosphate
rocks--revised edition: U.S. Geol. Survey Bull. 1401, 76 p.

Washington, H. S., 1917, Chemcial analyses of igneous rocks: U.S. Geol.

Survey Prof. Paper 99, 1201 p.

166



