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Introduction

Analyticsl data for stream-sediment samples collected in two areas
of the southern Alaska Range are presented in this report. The samples
were collected in 1967 during field evaluation of this sector of the
Alaska Range as part of the Heavy Metals progrem of the U.S. Geological
Survey. A total of 1123 samples were collected in the three areas shown
in figure 1. The geology, geochemical anomalies and metalliferous
deposits of area 2 have been described earlier (Reed and Elliott, 1968a, b).
Geochemical data for areas 1 and 3 are presented here in tabular form.
Geochemical deta for area 2 has been released as an open-file report
(Elliott and Reed, 1968), and is not included in this report. The data

Trom the three areas are presented in the form of histograms.

Geologic environment

The part of the Alaska Range west of the South Fork of the Kuskokwim
consists predominantly of Paleozoic sedimentary rocks intruded by granitic
stocks, hypabyssal breccia bodies, and abundant felsic and mafic dikes.
Tertiary extrusive rocks, including mafic flows and pyroclastic deposits
with interbedded sedimentary units, locally overlie the Paleozoic rocks
south of the Farewell fault. A thick sequence of Tertiary conglomerate,
sandstone and shale ig prescnt locally north of the fault,

Only a stream sediment reconnaissance wes carried out east of the
South Fork of the Kuskokwim River (area 3, fig. 1). Parts of this area
have been described by Brooks (1911) and Capps (1927). CGCranitic intrusive
rocks and some of the more accessible zones of alteration were briefly

examined. The area is characterized by complexly folded and faulted



sedimentary rocks which strike northeast. The Farewell fault zone
transects the area and mafic rocks are emplaced locally along segments
of the fault.

Area 1

Sedimentary rocks.--The Paleozoic rocks are predominantly interbedded

ghale, siltstone, argillite and limestone, but they also include prominent
units of thin- to massive-bedded gray limestonc. Due to the stratigraphic
and structural complexity of the area, these sedimentary rocks are shown
on figure 2 as one unit, with the exception of prominent limestone units
which are shown locally. These rocks are tentatively assigned a Paleozoic
age because fossils of Ordovician and Devonian age have been found in
similar lithologies in ares 2 (Reed and Elliott, 1968b).

North of the Farewell fault a thick sequence of complexly folded and
faulted conglomerate, sandstone and shale is present. The conglomerate is
characterized by a predominance of well rounded white "vein" quartz and
gray chert pebbles with subordinate light and dark gray chert end granite
pebbles. Shale beds locally contain abundant plant fossils (localities
F-1, 2, and 3, fig. 2) of probable middle or late Oligocene age (Jack Wolfe,
written commun., 1968). Uprooted tree trunks and stumps up to 6 feet long
were noted in the conglomerate. These sedimentary rocks are lithologically
similar to the thick sequence of guartz conglomerate, shale, and sandstone
on the south side of the Farewell fault in the White Mountain area (Sainsbury
and MacKevett, 1965). The White Mountain area is about 6 miles west of

Big River.



Igneous rocks.--Two large igneous bodies in the central and southern

parts of figure 2 are chief{ly of granitic composition. The body near the
center of figure 2 is a composite intrusive., Igneous float in sgtreams
draining the body is chiefly granodiorite and quartz monzonite, but one
area at least several hundred feet across (locality A, fig. 2) is a
medium-grained syenite In which poikilitic alkall feldspar contains about
10 percent of small euhedral crystals of aegirine-augite. Quartz comprises
less than 5 percent of the rock. The southern body is a medium- to coarse-
grained, hornblende and (or) biotite granite.

A small ignecus body north of Big River in the southwest corner of
the map is a medium-grained biotite-hornblende granodiorite in which the
mafic constituents comprise 20-25 percent of the rock. The small stock on
the Middle Fork (B, fig. 2) is & medium-grained biotite quartz monzonite
in which biotite makes up 5 to 10 percent of the rock.

The small body of gabbro on the south tributary to thc Middle Fork
(c, fig. 2) was examined only near its north contact where it cuts dark-
gray, laminated metasiltstone. Near {he contact the gabbro consists of
labradorite, clinopyroxenc and several alteration minerals including
epidote, chlorite, carbonate and actinoclite., In the samples collected
small clots of pyrrhotite make up less than 5 percent of the rock,

A small body of partially serpentinized peridotite (D, fig. 2) contains
minor amounts of scattered copper-nickel sulfide minersls. This body, with
a maximum exposed dimension of about 50 feet, intrudes complexly folded
limestone and argillite, and may have been emplaced along a segment of the

Farewell fault.
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The small igneous complex in the northeast corner of figure 2 was
examined briefly. It consists of abundant dikes of intermediate to mafic
composition and extrusive breccias. This igneous complex may be genetically
and temporally related to the hypabyssal centers and associated extrusive
volecanic rocks mapped in area 2 (Reed and Elliott, 1968b).

Structure.--The cldest structural grain in this partc of the Alaska
Range trends in a northerly direction. These older structural features,
however, arc not as easily recognized as they are east of the Windy i'ork
(Recd and Elliott, 1968b). Locally, for example on the south tributary
to the Middle Fork, northerly trending recumbent folds are overturned to
the west. The east-dipping thrust faults shown on figure 2 are probably
related to this period of deformation. In the northern part of figure 2
east-northeast-trending open folds are superimposed on the earlier north-
trending folds.

The most prominent structural feature in this part of the Alaska Range
is the Farewell fault zone--a major right-lateral strike-slip crustal
feature that is part of the Denali fault system (Grantz, 1966). Linear
scars in surficial deposits and the presence of many gouge zones in bedrock

(fig. 2) indicate that in this area the fault zone is at least 5 miles wide.

Area 3
Sedimentary rocks north of the Tatina River are chiefly graywacke
sandstone, shale, argillite and limestone, and are lithologically similar
to the Palcozole rocks in areas 1 and 2., The rocks are complexly folded
and faulted, and strike northecast parallel to the mountain front. On the
east side of the South Fork of the Kuskokwim River the rocks form tightly
compressed folds that are overturned to the northwest. The folds are

broken by northeast-striking reverse faults.
b



Sedimentary rocks south of the Tatina River (fig. 3) are predominantly
a monotonous sequence of dark-gray argillite with an apparent thickness
of several thousand feet. These rocks dip to the south and are, at least
locally, faulted against sedimentary rocks characteristic of the area
north of the Tatina River.

The larger known plutons are shown on figure 3. Samples collected
from the pluten in the southwest corner are partially altered hornblende
quartz diorite. The Cathedral Peaks intrusive at locality A (fig. 3),
south of the Tatina River, is a coarse-grained biotite qguartz monzonite
that cuts dark-gray argillite. The intrusive east of the Tonzona River
(localities B and C, fig. 3) is coarse grained, locally porphyritic biotite
quartz monzonite that cuts argillite, marble, and andalusite-bearing
pelitic schists. Metamorphic effects on sedimentary rocks in this area

are greater than those observed in the area south of Farewell.

Analytical procedure

Standard procedures were followed in the collection and preparation
of the stream-sediment samples. Where possible, the sample was collected
from the active stream channel; where this was not possible, the sample
we.s collected from higher level stream deposits adjacent to the active
chennel. The samples were dried, sieved, and the minus 80 mesh fractions
submitted for 6-step semiquantitative spectrographic analyses for 34
elements. The spectrographic analyses for Fe, Ca, Mg, and Ti are given in
percent, and all other elements are reported in parts-per-miilion (ppm)
to the nearest number in the series 0.5, 0.7, 1,0, 1.5, 3, 5, 7, 10, 15,

and so0 on. The precision of a reported value is approximately plus 100



percent or minus 50 percent. Because of the number of samples collected
by this and other Heavy Metals projects, three different spectrometers of
the Geological Survey were used. For most elements the limits of determina-
tion are very similar for the three spectrometers; but there are differences,
and so the analyses are marked by a set of symbols keyed to the corresponding
limits of detectibility given at the end of the tables,

Analyses for 24 elements are given for all samples. Ten other elements
were either not detected or detected in so few samples that, where presznt,
they are shown in the "Remarks Column" of the tables. These elements and

their limits of determination in the three laboratories are given below:é/

Element Limits of determination
(pom)
*, X% 1
As 200 2000
Bi 10 10
ca 20 50
Pd --- 2
Pt ——— 50
Sb 100 200
Sn 10 10
Ta --- 200
Te -——- 2000
W 50 100

Y

Two of the laboratories represented by * and ** have the same

limits of determination for these 10 elements,



Presentation of data

Locations of the 249 stream sediment semples collected in area 1 are
shown on figure L4, and the semiquantitative spectrographic analyscs for
these samples are given in table 1. Three geochemical maps (figs. 5-7)
show the distribution of the higher values of selected elements in this arcea,

Geochemical anomalies and known metalliferous deposits in area 2
(fig. 1) have been described (Reed and Elliott, 196B8a, 1968b), and the
analyses for 556 stream sediment samples have been released in an open-{ile
report (Elliott and Reed, 1968).

Locations of the 318 stream sediment samples collected in area 3 are
shown in figure 3, and the semiquantitative sgpectrographic analyses for
these samples are given in table 2. Three geochemical maps (figs. 8-10)
show the distribution of the higher values of selected elements in this area.

Histograms for 19 elements in each of the three areas are shown in
figures 11-29, Composite histograms of all three areas are shown in the

lower right corner of these figures.

Discussion of results
The cutoff point for the elements shown on the geochemical maps

(figs. 5-10) was selected largely on the basis of the histograms. The
assignmwent of symbols to represent certain concentretions or ranges of
concentrations is arbitrary; the same symbols on different maps do not
imply an equal degree of asnomaly. Streams draining areas of known or
suspected metallization were sampled at a greater density than other
streams, and the overall sample density for the three areas varies

considerably. Therefore, the histograms for the three areas are not



directly comparasble. They 4o, however, suggest approximate background
valueg for each of the areas in general; and for some of the elements

the higher values ghown on the histograms may represent significant
anomalies. However, it should be emphasized that sediment sampling in

these areas is of a reconnaissance nature, and was carried out in diverse
geologic environmments. Truly anomalous values can be determined only by
thorough orientation surveys confined to areas of known geologic environment.

With the exception of molybdenum, the metal content of sediments
collected in area 1 are low asg compared to area 3 and in particular when
compared to area 2, The molybdenum valueg in ares 1 cannot be related to
any known metal occurrences. The nickel contents of 100 to 150 ppm in
sediments on the south tributary to the Middle Fork (fig. 7) are probably
related to the small body of gabbro shown on figure 2. Magsive nickel-
bearing pyrrhotite is associated with this gabbro (Ed Chipp, oral commun.,
1967).

Moderately high copper and zinc contents in sediments (figs. 8-9),
define an east-trending zone in area 3 that extends from Pingston Creek to
Ripsnorter Creek., The high zinc, copper and molybdenum content in sediments
from streams draining the quartz monzonite intrusive north of Ripsnorter
Creek suggests that the contact of this intrusive may be of interest to the
prospector. Beryllium contents up to 10 ppm and the only tin values of
10 ppm or greater in area 3 are also present in the sediments from streams
draining this intrusive.

The lead content of samples 123 and 124 in area 3 (300 ppm and 200 ppm,
respectively) appear anomalously high. These samples were collccted from
the heads of alluvial fans of relatively large streams, In area 2 (Reed and
Elliott, 1968b) lead values of 200 ppm or greater generally occur within a

mile of known lesd mineralization.



References cited

Brooks, A. H., 1911, The Mount McKinley region, Alaska, with descriptions
of the igneous rocks and of the Bonnifield and Kantishna districts,
by L. M. Prindle: U.S. Geol. Survey Prof. Paper 70, 234 p.

Capps, S. R., 1927, The Toklat-Tonzona River region, Alaska, in Mineral
resources of Alsska: U.S. Geol, Survey Bull, 792, p. 73-110.

Grantz, Arthur, 1966, Strike-slip faults in Alaska: U.S. Geol. Survey
open-Lile rept.

Elliott, R. L., and Reed, B. L., 1968, Results of stream sediment sampling
between Windy Fork and Post River, southern Alaska Range: U.S. Ceol,
Survey open-file rept.

Reed, B. L., and Elliott, R. L., 1968a, Lead, zinc and silver deposits
at Bowser Creek, McGrath A~2 quadrangle, Alaska: U.S. Geol. Survey
Circ. 559, 17 p.
1968b, Geochemical anomalies and metalliferous lode deposits between
Windy Fork and Post River, scuthern Alaska Renge: U.S. Geol. Survey
Cire. 569.

Sainsbury, C. L., and MacKevett, E. M., Jr., 1965, Quicksilver deposits ol

southwestern Alaska: U,S. Geol. Survey Bull. 1187, 89 p.



Iabl: 1, --Ocmiquantitative spoctrographic analyeo: ang jold (nidyses of strean=scdurent aanplid in avea 1,

(Anelystsl W. L. Campbell, 1. M. Corhlin, Aracld Faelay, ir., ), f, 7i vl gy S S lardalien, . T, Menar, By L, Mlller, H. G. peiman, T. A
Rocmar. Andlysus, unless noted, are zerlquantitative spastregravii &l i iy the aeries 3.1, 6,15, Oz, 0,35 0.5, 0.7, 1,3, 1.4 and @0 on,
zr by Lhe followilng Rymbols: N = noy deteated) < & detected, but oolIy the JLrdt o4 demerminstion; -- = nob lookad 1er; > = srcator 1Xan galdc showr,
1Amizg of determination sre civen AL the and of i lavd ) :

Table

Sample Lab. Field AgAu B BaBeCo Cr Cu LaMn MoNbNi PobScSr V' Y ZnZr CafFe Mng Remarks

— parTs per ml lion w—percen -

[x 7 Ac&agzﬂ;/ﬁ o le0d 70700l A | 10]1S0] 30| §D[200| ~ [<20| 30| 10] 15 ]200(50| 30 k200 150\ (/0 | S 11 ] 2 |

[+ 2 acsi73] 334 N |<.0z| — |Soo| ! 7 70 30| M [300| ~ [<io| 30 18 = [200]/00| 15| ~ [i50| | 3 |2 |3 | 3| J

t_3 /74 335 ~ g2l —180a] 1 | 7 1 701 56 ~ ]300 ~ [<10]| 30| 10] = 1200(100] 15| ~ [150][3 12 13 | 3 3

t £ 175 s ~ [<02] - |'7700| + | 15100 50| 30[200] ~ [<10]| 50| 70 [ ~ [300[/50| 20{ ~ [150| [ 5 {373 | 5] 1

t 5 176 337l ~v (02 ~ (70007 [101708] 50| ~ [200] ~ |<10] 50 10| — [750[150] 20| ¥ 20| [3 13 |3 7| 3 ol

e 777 8T N Jcp2] — [sool } 7 | 70| 50[ ~ [300[ ~ [<10| 30) JO| - [20)100] i5| ~ {150 |3 |2 |3 | 3 : |

Tt 7 (78| _ 33 N (02| - |solt | 7| 70| 50| ~ [200) v T<i0| 301 /0] - 1200li00] i5| ~ 239 [3_[/S[3 | 2]

x B lAcGigo /8| N k02(100 |70 » |15 [100] 30| 70200l ~ |<20| 50] 13 | 15 {300/i50] 30|200| /50| |5 [ 7 |/ 3 .

1 3 lcsi79 3| ~ 102"~ [s500] 1 | /5[i00] 30«30 300 ~ [<jo|50] 0| = [300[Iso{ 20| ~ [150| (5 13 [3 | 3|

t /0] /0] 34|~ [<02[ — [s08[ ) | 7 [90] 56] ~ (300 ~ |<7o] 20| 10| — 1260700 /5| ~ 1160 [3_ 1 (3] 3 T.‘dl

V77 78/ 2] ~ [<p2] — [700] /3] 15 [100] §0]<306] 300] ~ J«ic] 70] jO | — |.a00] 30| 30| ~ [713 (3 T .51 N

. 72| /82 3a[n K.02[ - |s00] 1 |70 (/00| 50] ~ [300[ ~ [<10] 50| 10| = [300150] 20| ~]/$0|"5 13 13 |3 ]

/3 lacsa77%100500 N |<02] — [1000] 1.5] 30 [300]| 0[S0 [700| ~ [ 15 [/sp[ /5 | - |150(200) 39|gooleod] 713 |3 [n& [

I /4 474 sy ~ k02| — |iom] 1.5] 20[200] 70] 30[700] ~ | 20150 jo0 | - 1200] /50 3012001200; | 1|3 |2 |1

/5 (ac6 9] krasis| ~ <02 7011000 ~ [ 15 [i00] 301700300 ~ [«20] 30] 3015 [300[150130( ~ [150] (7 |7 _[! | 2|

76 [ACur7/ ~ <02l =~ 1000 45| 7| M| 50] ~ (300l ~ [Jo| 30 /0] - [200[isV| 20|~ Jisg (7 |3 [2 [ 3][.. ._.

[« 77 Jaemz | s2g[ 7 K02 70700 @ | /5 |j00[ 2 | 70| 300| ~N [«20] 501 20(15 [200(100] 30 ~ |200| [§ |5 [15] .8 [ ]

P"‘l soslerrzzgl ~v <02 = [300| 1 | /0 [ro[ &0 ~ [3a0| N | v [38] 10[ - [200[/00] 20 ~ [1D|[7 (5 [15] 2] R

. 79 93 » 0210071001 2 [20]is0o] 20] o 300l ~ | 20| 50| 15201 ~ Liop] 20| ~ 200|[2 1o || ivd R

) 794 22] ~ [« 0zjj00 | 500  [i5[100] jo[ 301300 ~ kol 30 /05 i30lico] 151 w iSO 0 [ 3 11 1711

21 7951 /28] ~ J<D2[jool 7a0[«)_1;0 |/50] 29 200\ ~ | N |SO] 0] 15 (3001700 is| ~ (iSOl 715 VoST 710 . .

22| /% /29| N <.og17o7aq|l.5 30 {150 30 | s0]200[ ~ <20} 50[ 30|30 150100l 20| ~ lisol 7 7 11 13!

x__ 23 197 /251 ~ (K02[ 07001 ~ [ 30| 130] 30 50 |500] ~ |<20 201301150 70l 20| ~ (150l 206 17 |1 1.5

Y 24 798 27| » <021 701 700| 2 13011501 30 | 70 1300] ~ |<20] 50] 15130 [is50] 701 20| ~ 750 (5 [T |1 Sl

x_ 25| /96| /z2é] N <2 701708 | | 50]/50] 301 501 ¥0| ~ (20| 56| 2030 150|100 20| N 1780)[io [ 7 ;

26 w_z'auzz ~N]<02] ~ |700] 1 |io| 70! 50 30300 » T ~[30] 0] - lzooispl 20| ~ is2| [ 5|5 [15] .2
27 38/ v [<02] - Jsool/ | 15[/o0| 50| 301X ~ |~ [S0]i0] - 1300[150[ 20~ ool (s ]2 |2 [ 3| |
28| “mo s8Il ~ [¢0F - |00l 1.5 :5 [100];00] 301300~ |~ | $O] /5] - |2e0]gool 20 ~ T 70 KRR

1 29 997 a3~<02~m|:,520;oo 10139l 3o ~N |~ (s0[20]| - |450[200| 20 ~]i00|(2 |3 |2 9 ]

Y230 | zo0\eAiaBl ~_1<.02] 710|700 ~# | 501150 361 30 [300] ~ [<20|350] (5| 20(200[i80] ;s ~ 150l [j0 |7 15| .2 '
3/ 251 [Cwnbe] ~ [<.02] ~ J500] ;) T/0] M[so[30[300] ~ |~ J30])0] — [200[100] 20] ~Tioo] [5 |2 [I5] .2

x_ 32 s [qher/ze| ~ [<.02] 70 iovd| ~ | 50 [150] 20| 30[200] ~ [«£0]70] 20] 30 ]i50] 7020 ~ 1150 [io |7 |1 3

¥ 93 So2 /9| N o2] 701700] 2 |30 |i50|50]30]|300] ~ [<20| 30| 20|30 150100 IS~ ssm| [7 17 |11 3 B

Y 34 508 13/ ~ <02 7011000l 2 130 150 30| 0 Mo ~ [ 20303030200 70120 N 15Oy 15 |7 [ 2l | i

i 35 6] UM 67| N |<.0Z — | D0 [io]ioo]l oI N3O ~v] v [0 15| - (2001150 /ST~ 79)[3 12 1512
36 32 &3] ~ o2l — T00[ 159 | 70] 70] ~ [300] v T ~ [5O[ 15[ — [200[150] /5| v 70| [3 3 115] .2
37 943 &4 N «02] - 2000150 |70 100~ 200l M v [Solrs| - [2misol s v oo (3 ]2 1151 .15

It 38 A eS|~ 1202 - |700]).5 10| | 0| N |00 v~ |SsOl15| — [/SD[200(15 |~ ligol|2 (2 12 | .2] 1 ]

t 39 845 ¥ K02 - |700] | 21l 70|~ I X0\~ I MO0~ (30 Is] ~ 1t 5115/ 5

T 401  Bed <l ~1<0Z] — {500l 1151100 ivo] ~ 30l ~ |~ 1solio - 1300l3a 51~ 1770 [3 13 33 [
7 a4 53] N koZ o0l + [15] 70] 70] ~[300] ~ | ~ [30]20] — [203 2o~ IS8 [& 7 12 [ 5 —
42 w2 Lo M k02— [700[1.5]20|100] 70| 30300\~ |~ | S0129 ] — |200|2001 30| ~ s |2 .5

t 43 a1 27| ~ |<02] — [sool 1 15| 70| 50| ~ [300] ~ | ~ [ 30[ 5] = 20050\ 20| ~ |70 [§ 13 |2 | 3 ]

1 44 624 zsx| ~ K02 — |70l ) _1i5| 70| 50|30 NI~vIZ0l 10| — [200l180]| 20] ~ [150] |3 2 |13

LS c03 4~ <02 qo0l500[ ~ 70 [ 50 201361200l ¥ | ~ 3613020700l 701 26| ~ {100] (9 [5 | ¢.5] IS

[ 46 004 s~ [<o2]icol 7] 1.5 15 | 701 po 30150 M [ ~ 201 2o 3] 00] 20| 200[ig0 o V3 S

x 47 oof. 71~ Ko2{19 [ s 100) 30301180 v ] ~ [0 20120 100 20|<a] jao| [to |5 [15] .3

[ 48 ooé 8~ {«<02|100 Yool 1 5] 20| i) 20| N~ 130130 2011507100] 20120 150] [ 5 | 2 A

lx 49 oo7,  _ kI N KO2|100|M0] ) | 20150 30 | solpop| ~ | M 5013020 70( 20| 200|] 715 1} 3L __

) 6r7| 248\~ Ro2] — |foo 15| io] 70| 10[ 3030 ~| ~ (301 1T — 1204133 20| ~ |7 713 /5] 3
5/ o8] 299 N 1<02] — [ipod 151101 70 701 301300 ¥ [~ [3O1 201 - 209 10 20] M T 2lali [.3
2 6/9 260 N 1<02] - 51101 70|50 ~ 130\ ~ [ ~ |30 5| — [200100[20| ~ |100| | & I_2 ) L

t 53 éw| x5/ A ko2l - 152 |/5]70] 50 30 3| ~T1apl20] = [3Aisolzo| ~ 130 |7 12 |1 | .3

| 54 &lé 41|~ K02 - (Tad 1.5 1070|350 ~ ~ i~ 130120 — 12000150120 ~ 1150|712 115] 3|

y 35 o008 73] ~ [462]i00 [500] (.5 | 15750 3050302 ~ | ~ [30[30 | 20200 70| 2ol 2oo[io6| 1o 15 |7 1.

» 56 | o 6~ RO TO 201/ [15]700] 70130]300] ~ [~ 130T /0 [ 1 3T300] 70 15 12n0]s00| IS 3 T/ IS
57 371 onnrs] ~ K02\~ (a0 [ 15109 70| ~ [300| &~ |~ |50 ix | ~ [1soliso[20] ~ | 7ol [ 3 |3 [ 15T 3| [ .

L‘? o/ lerar 17|~ 10211001 X001 & [20]/50| 70 501300 N [<20]| £0] 20 [ 30 ppg| 7o] (5|20 i50 (7 |5 [ .5

x 49 arz ~ RORISDiM)) /0] 20]30 g v [~ (20 ~ [ 15imol 705 | v 70| 15 |3 1! IS ]

t éo 379 |aaa ] v 1021 - [200l) /s [100] 0] 30]300] ~ | ~ [50]751 = 159 20| M1 70 3 13 2l

1 6/ ¢/ [emezai ~ <02 — [70014 [i0] 70] 30] ~ 30 ~ [~ 1 30]i0 [ - 1300001 20T ~ 1100 (1012 T/ | .3|[ .

1 62 62|  23a| ~ | Ol — 00|/ | /5160 50[50]s00l 7] ~ | so[to ] — (30075910 |~ 1159 [ 513 |2 | 5] [snew

I 63 €22 253 ~ 02l — |100| 1 |15 100] 70| ~ (300 W [~ [50] 18] ~ [i50l200[ 20| ~ 200 |3 |3 |2 1 3

I 64 32lewe 73| ~ <02 ~ lsool 1 1/s | 70] 50| 301500 ~ | ~ [s0]|10 | =_|sp0ls50| 20|~ |io0| |5 |3 |1.8] 2| |

5 65 37! 72| ~ KO2[ - [700] 4 5] 15 [100] 501301500 ~| ~|s0] 15| - [0o[i50 20| ~ |/00] (3 |3 2

186 760 to| ~ k02| — (70017 |13 [100] 70| ~ [300] N N 130 15] — [200,50[ 20|~ | 70| [S [3 =

1. 67 37 71|~ ko2l — o+ |15 100| SO ~ 300 N~V 801 /0] - |S001150 16|~ [70](3 [ 2 2l ..

) XD 69|~ 02 ~ 7001 | /5| 70]50|50|300| ~ |~ [30]10] — (3050l ~ [TF0|(S |2 (2 | 3 o
967 68| v k021 ~ [1000 /. 5] /5 |1001.50] 30 ~ 110 (50| 15] — [2oojisole6 | ~ [100| |2 |3 [15] 3 t_
(4] cigictaezel| v K02 = [700[ 18|70 | 70|30 [30[300 ~ [ ~ [J0] 10| ~ 20015030 ¥ [3od (2 12 |/ | 5




{Analyats: W, L, O snkiin, Arnold ur . AN s, o Co BAMA2TEN. A, L ", by Milder, I . Neiman, T, 4,
Eo.c;m".;h A?A‘Lv: unless ; am f.;bmiquaﬁ_ '.r;'i ; TR | by dodn e geries n O3, 0.8, 0. /: 1.5, 1,5, ard sa 6n
i b "bEe Bliven o Lo ehd o s '.'..-!i.fi\.in' TR A o ey s 7 Lol £n 3 = gaslr sk vah showr,

Y TYable
Sample Lob Flald Ag Ay B BaBeCo Cr Cu LaMnMoNbNi PbScSr V Y ZnZr Ca Fe MgTi
' B parTs per million {—perceAt—

171 Jaccap7lemegy] ~ Tc.o7l — [700[ 2 | 15100] 30 SO[500] ~ [ 10] 30[ 20} ~ ]150[100] 50| ~ 200/ [ 2 [ 2 [ 5] 3
72 390 921 ~ lcozf - [sm0l 1.9 70 |10Q] 701 301700l ~ | ~ [ S0} (5] ~ [200]/50] 20| ~ (200 | S 13 '3 | 3]
73|39 gy 1 (<ol — [spol s [15)/00] 70| 30130 ~v | ~v | 50| 15| — l2adi50| 20[ & [100| [ 5 [ 3 [1 1 3

t 7 393 95| & [c02] - (o001 [ jo 10O FO[ ~ 1300 ~ | ~ [B0] 15] = [200[/159| 201 ~ 7180 5 [ 2 |1 | _J3

75 385 971 ~ [<02] — ficooli Z1 151001 501 30| 500\ ~ | ~ (50| 15| — 2001150 20| ~ (15015 12 11.51 .3

B 7] 3%¢] 98 ~<,02~I%1515 70].50 ] 3Q]300] N |~ 150[ 15 | — |2ooliso] 20l ~ [is0|[3 |3 Usl 3] [ 7

t 7 397 99| ~ [c02] — {1000 1.5 15 1100|500 ] 301500 ~ | N 30| 45| —~ |200(100] 15| ~V| 140 21 .2 _

78 2 o8y ) | ~ [<O2[1001700] 1[0 1100120 [«20[300] ~ <20l 30[20) /5300 76t o MT730|1 7 13 |.71.2 i |

P 22 2| & 102 70l 50i< <10 70130 [0[ 300 N~ }<201 30 20| 51100 10l T~V s 13 [.7] .2 b___ e

L 80 2/3 131~ 102 70|300]<]_|<i0] 50110 [ 301300 ~ | ~ | 15 <10 ig |300] 7ol 7 1 ~ | 7ol lle_ 12 1.7 | .j5 2 ]

1 8/ 24 4 ~ 1<02] To[ 800 <] [<i0]i0a] 1S k2olgoo]l ~ [ ~ [ 20] 15115200l T0] 7 [~ [ 70] [T 12 | 7] J3)

Y 265 /5] N 1021100 700|¢f | 10 |130{ 20 |20 JQQL NI N130]20|15 1200100 (S|~ 0[5 |3 | 7] .2

Y a3 27 7|~ <02\ 70500 ) |10 70|20 201200 ¥ |<20]20]| 10 |5 1200]i00] i0] ~1i100|[ 7 |3 | 77} .i5

- 2/6 8] N 1<0Z[100T 700 | _[<10] 7@| 50 |<20[s00[ ¥ | ~ [30(<i0| 10l N~ 1100l ST ~1T70|1[5 |5 [+ | 3] ]

a5 227 8] ~ [c.o?|ioo|T00( 2 | ~ 1150 30| 20{2000 ~ |<20| 30[ 15] 10 1pogi30] 15]2000/00] [ 5 |3 |1¢ 2 ]

i+ B&] 78 8|~ <02] 10 5:_0“5 10 T50] 151 2p]200] ~ J<20] 20] ;0] 15 [100]i00] isT~N Jioo)[2 T3 7] 2 |

Yy 87| 129|i7acraq| N [.02] SO | 30012 [20[100] 30 | 20]300] N [20] 30| 20][20]200;100[ 5 1S9 |5 [ 71.7].5

x 88| zmpkmaszo| N [<.02] 70|00 3120 501 30| 30|20 ~ (<2030 20|20 ~ [j00] 15 ~100| | 1515 [ 7] 5[ .

% & /30%4& N [«02/ 50| T0|2 20]100)30) 30 7 [<20l 30201 1512001001 13 IR ERTR Y

r 90 /132 g7ri ~ ko2l soiodd 2 |:5(100130] ~ lpo0] 15 <201 30130 10 |150[/50] 15| ~ |7 1S3 1T 7 7

X9/ z#\giagZI| N [<02] 70]700] 1.5] 50 100] 30 70[200] N k20| 50|30 20[i50] 70] i3] ~ico][5 17 | .7 3] i

x 92 1334mer 48] N_[<.02 30 {9 | [20]1100] 3020300 |0 [<gp|30 |30 [ 15[1001i00t20] ~ |18D)'3 |3 [ [/ V[ . |

x 353 2zilema2z| ~ (<0270 {700] 1.5( 15| 70/ 30 (20 |200| N |<20|20]30]20|200}(00) S| ~ |I 7 13 1151 3
54 222| z8| N [0 70 10012 [i5]| 70[ 20| 50 | 300\ 15 |<2p|30][20] is| N 100} ;5] ~]2 1513 1 .71 2

X 85|  /3elgmerqe ~ J<02 501 200(1.3]10 [106{ 30 201300 N [<20[ 301205500 70| 20| ~ /39 [10 |3 |7 | .5

n 36| 213 ~ [c.02]j00[1000[ 2 [ 20 [200[ 30 [20 [15D] 10 k20| 50[301 13 [100[150] IS N 11| [3 [3 [1.5] 5] [ .

X 97 /3. ~ <02 S0 50012 |30 70[30[30 15 [<20] 50 p0 | /5 |300}i00] 30| /50| [3 |3 |1 |5

» 98 224 251 N 1<02[ 701509 | (101100[20| ~ [0 N |<20| 2020 5 |/s0[100] 20] ~ /00| [§ |3 [¢ 2 ]

x 99 179 N _[<Q2100 [700| + (30(i50|30 | 70300} ~ |<20]/30 30120 |200[/sD[30| M [150| (7 |5 (/5] .3

X /oo 24716748455 N_1< 02 /80 (1000l 1.5 {20 (/0030 | 30 15001 N )<z01700120 120 | 300} 200l 20 | N [i50] (2515 [ 251 3

x 1o/ 248 se] N 1 02] /00750 /5[50 |/50] 70 | 3¢ [300] 20 <20[ /0030 [ 20 /00| 200] 30 [<ads50| (255 [7 | 5[

X, /02 249 s N _(<Qdlioo| w0 15 |20 [Jao [ 20 | 50 <5 <30 N 1782001200130 N (/50| 7 13 [15] 5

/03 /80 |67, N 1502 /00 l/ooo | | 50 | 200! 50 | O 5 (8| |3 [20 |/50|10|30| N |50 (5 |7 |is] 8|

X /04 z%%q.:f< / ﬁ/ % | 1900 /50300 15 {20l s0]| 20 |15 /50 [150] 50 |200]150) 13 |15 |2 2

s /of /8 971 & <02 /00| /L 1204 70 |s00| 15 1<xol 0130 120 15015019 | N |200| (0 |5 |/ |8

1_/0& 851 o/l 2 [<Q2l/o0 | 700\<t |20 [/50] 30 [ 70 [800] N J<20[ 70 [20 20 /001 /00] 30 [ W [s30]|[5 |7 /5] 3

x /0 go/]mngg/ N |« O 20|70 ) (70|75 S0 |50 |IOIAN [<20) /0 |20 | Lo PB(I| N (/503 |7 |/ 1

x__/o8 ¥{ 2| N {co2 15 ol |0 |30 | o180 N |<xol 7 |15 [ |300] 220 | N /50| | 2 / s

p_so9] 2 AN cod 5 aol/s [<iol30] 0 [20] N i<y (/5] 5 [3m] mlzo [~ [isv][2 18 | 7] 3

[x /o] 204 4 N l¢oal 1 T mol/ (<ioj 50120120 N kol 2z 1/517 lz00] 70 (20 (N L1513 7]

x /I7 20d] 5| A K02 20 [ [t 16 130 <ol Jzo /0 l2ao| 50|20 [ N Joool (2573 |/ | 311 ]

X JIZ %‘ ARARAR A ARZA 40 N |20\20 %0 D 30 j<ooliso) |5 17 |/ i

y /3 2 2N («Qpl/oo |20l ¢ [ 75 (190 20 | 30 N |20} 30 |30 |3 |300!/50| /5 /007 | £ (5] .3 ]

x_ /74 2, 8| N _|<Q2| /00 /! |/5 150l 2 (%0l N <ol 20 (2001/50 | /5 00| (7 15 1781 2

b HETT zo9 9N 2o ® (poolz /5 1/00 50 N <ol 30 Xp | Z20| 70 |20 20| (3 15 /5] =5

x /6 210 Bl N JwozZl ol <ol ®[/5 (<] N <zol % 70 300 70 [/0 | N 7 0 V3 17 1 73 ]

x 117 Zp4 221~ (03 0o (5| 31150 50 (% 15 |<20{/50| 30 |20 |150|200]20 | N /50| (£ 17 [/ | .5

x_/i8 243 SN Jopls F3 30] sb (20 o 1<IR1/50] 20 | Zo | /00 | 200] 30 sol v 17 | 2t .51

x_//3 SN (<02 ® 2 |30 |/ 3 10 kznl/s0]20 (20 |Zool/0|z0| & /80| [ £ 15 |7 5

X_/20| 246 s\ N (<0 O £5( 301 /00l B 1 3 30 l<zolisolzo 2o li50| 200 20| M J4s0 LS5}/ 1.7

x Iz} 242 so[ N [«.0F 0015002 120 T (00 0 ] 20 [ 800] 15" [<z0] D[N |20 |/50] 200] J0] N /50| [ 15 [/ 1.7 .
122 7ALST| N (<OR]| Jo| 00| N_| /5 {150 20 | O N <o) /SN zo |10] |20 N |00 J0 |25] .7

X .o sl N <02 30 | MOl N_| 40 20 <| 1N 3 |100l00)30 | N |00 7 145 12 (7

S9N [Lod]/s0] 0| & [<io] N1 5[/ 1<z | N [N | N | 30/ %M 3 [>20] 07| o3

» 25| o Lol N [«a2] 50(i15017 l<sol N ] )30} 7 |qolzo| N | N[N | 30ligo N 210 5] 04

Y 22| o0 s N [«.02] 30] %ol N [ 30]200] 3 N Zo| N (20 Jseo] wol I [N [wol 7 T [z T .71 ]

s 27 &N <02 ioool [ | 1571160 %0 2ot N Jc20l/00 | N (20 | 700] 76| 30| & | /00 7191,

1 /28 ol &2 N |82 om0l | Z0 |i4p]| 30 (1o <ot 50| N [ Fo | se0| i S0 N |t o |3 [/

» /23 oey]  a3| N (<0} 30 |i00]2 |20 |/5D | 70| 5 |<20ls0 | N (2o \ 50 /0130 | N (/50|10 7 | Z2 | .7 ]

1 /30 ool  as{ ¥ |« ool /[ 20 {jo0] 0 15 1<20i 100 0 15[ 100 ] 200] 20 ol luslg | 71 .3 J

2 /31 2Y) 66| N [<.08 2 (/1500 50 ] plxl<a| @0l /15 [<20]/50] 10 /5115012001 20 1 900ligel 1.9 18 | 7] 2

. /82 2 7| N lec@|30 ool N 130 100 130 I« @ol700] 10 [<20|/50] 10 |45~ 150 20020 100 s 7 .8 ]

y /33 053 | N |<R| 30 /|40 |/50{30 | B <20/oozo3ozoo/sosozoozgg_)1 0 1/ |/

zY 054 69| N <0430 [i00olN |30 10050 [30 (700 5 [<20| 50| N |20 | 2001100120 [0 /50| |7 15 /5| .7

y_/35 055 20| N <0330 [iceol N 145 17g0 |30 |20 10| 5 Kzolz0] o 120 wolzol N ol |7 13 1451 3|

% /96 24] [creu 9 N [<.02700[ipad 2. |30 [750] 0 |30 13005 [<20[ 70 | N 30 |zZoolzo]zo Zoo| [2 17 [z | .5] |

L /37 /78 M AN (802 p0) B0l |10 B S| Folzolsolwolpo| w7 | A 50| 213 | 7] 2
/3B |qcs/87 N |«02| — |700|15 | 5O /50| 0 N |20 1200 k0] — |300|300|20 | N 120013 |8 (7 |/

i /39 /88 209 N 1<.02] — ligool|/3 | 50 | 30n /50| 30 (500 NV | 20 (200]<16] — |200|200[ 20 | Al [200 5 17 1/

t /40 | /89 _ 2sA N <08 — | m0ll.5 ] 20 1300/50| 30 1500 N |20 | /50 |<r0| — [Zool/sol zo IN 12e0l [3 13 171/




Table l.--Fomiquantlalfve scectropzhas senlyoi ot vl srmlyscs of ctrews-g diment samples in sres 1.

(Aralysts: W, L. «r;_( AL, U. M. Conldin, frvold Carley. Jrwy 1. T .' Tag el o . Mamileen, A, L. Meler, P, n. Miller, H. C. Keiman, 7. A.
Roemer, Anmlyws unless noted, are seriguantitative Spretiivef e,y the gerdez 0.1, 0.15, 0.2, C.3, 0.5, 4.7, 1.0y 1.5, and a0 om,
or by the \“lif,\ju‘ syrivoka: W = oot duleeted; < = deleeted, ont Lo the limgtn steyminution; -- = wot looke” forj » =2 greater bthan valus ghown.
Limi g of 4eteradnaticn Are piven st e ood of the wble.)

nb/pl
Sample Lob Field Ag AL B BaBeCo Cr Cu LaMnMoNbNi PbScSr V' Y ZnZr Ca Fe [ Remarks
0 - porTs per millian 'l——pEI’C

747 1 act/90Giaemst] N < 0Z] — [7o0] 15] 80 ]3odi50] Jolspo: N_| Folzool<io] — [Zo0[za0] 20| N [Z0d [ 35 [ 7 /.5‘ ______‘

1 /42 7Y N <02 — |ipp0] 15| 15| 70| /00|<pld00] 5 [<10] 7ol 45— 1/isp|/50| 3o] N [Zod [3 13 [3 | 50 [__ . .
/43 164 N 02| — %ol 15/ 15| 70| 70| N \Joo| N {<i0]| 50| 20] —_ 150|150 20| N |50 (3 [3 |3 3y ]

1 /¢4 ]l <07 — |iood 13| 50 |Jop| 150\ 50700 | N | 30 |2001<i0] — 300 F0| & m&L‘r 15] ‘
/45 a8 34 N [<.02 — 500l 18] 20 [ 1500 1ol ¥ N {5 ool 10] —[i50 |80 IS N1150 |3 {3 |3 7L

1 /46 [ACs 17T 99 N 1<.04100] 700 { | o] 700] 70] 50 (5a0] J0 | 50 [200| N | 30 [300[/50] — [ N [3ed [5 176 |2 [>1][Sb oo |

x_/87 | 089 4R US| N <02/oo ~ N o |80l 201 3p 200 N TN | 70 N |10 [300] 7010 | N 5 13 ]2 15 -

x /48 ol  #INI[.od70] [N |5]/60]20]30 300] N I<20[ 70 [30] 15 [ 700t r00] 151 N fmo) (20 (5 [z [ 2 ]

x /49 mN<az[‘zo—/ 10 |/56120120 [300] N 1<20| 70 [ N[ 15 |700|:50]| Jo | N (/o015 13 |2 | .3 1

x_ /50 o7 N [coA3710] — 1N 101150 30130 (30| & T2l 5o /5 {20 1500l /00l 151 N 1100l 1513 12 T =2 T

7] o717 97 N .09 D01/ |75 10030 | N 1200] H [<zol 7o [zo | 15 ool el 25 1N o [2 13 [/5] [ |

x /32 ox %) N k0250|200l N [ 10 [/5pl20 | N 1200| N J<zol I N | 15 | ®olmolio [N 10|l 3 12 | . |

x /33 on| 2z N K220 — (3 |[NIN/o (50 do # KOI<220|<S| N 20| s5p<201/00]) 7[3 | 2| . ‘

x /54|  oga( /20| N le.02|0 |~ |2 | /5]/50l 2ol 70 lisho| N | 2z0l/s TN {zolzo[ Tol70| N (/50|12 7 7 1>(][ __+

x /5% o3l sz N W02 30| — |2 [0 |20l15 (50115 N (<20l 20 (20|15 [iso| w20 N 1250 |5 |5 /5] 3{C

2 /56]  oso|  p8| N <02 20] — | N [ /5] 701 30 50 [/s00] W [<20] /o |70 | 2p | 300 7020 [cd 00| [3 17 17851 7 [ __|

/57 Y M| N gz —1/1 <ol Aol N [<20]l 7 12020200 0[30 i|2 |3 (/5] [ 2

y /5B _seslemEn/0d N <, 021 % |al<) |20 200120 | 70 | So0] v |<20| 50 |20 [ /5 [ooo| 7ol Zol2d inpf (20 |5 |3 | .2 |

r 59| sl w3 N je0d %o 7 50150 30 {70 g0l N [<20] 70 [ N |30 | Tool 70| Solaeelaad |5 T T2 T50] -~

» /eo| /88 /oe|l N 100230 [70d N (20 [is0] 301/ N3l 71413 100l 50 0l 7 15 12 50 |

x_ 767 N KOZ /5 [ #%0].5 | 35 [200]75 | 20 [7500] N < 2o[ 2o [N |3 [500] 70|36 | N-1/50) [7 Js |2 [ 1 1

2 /62 0 9 [N (<020 [ %0015 (20 [/50|30 120 F0ol N | N |20 |50 115 |[€ooleol & | N l4ol 122017 |3 |45 ]
/63 059 9zl N |< 02 80 | 300143 |20 [/5p| 30 | 20 N 130 [30 ] /5 100l IS\ N | 7o) |220] 5 |3 | i85

r 64| o7, 87! N [<04 5D libooyr |20 /5 | N (5op| N |«Zo]|20 |20 | /5 |iove| 100] 15 wlipels 12 1.5 .

X /65| opl el N <070 [®ol] (/5 (5120 Vooo N fezolis Tzo [ 15 170l T EINT [0 [5 1 2] .8

P 7667 ol  9o[N kgl IoTiso[ N T20 [i0]2p a0 [Bo] N [<20]20T N [20 o] Zo]| N ol7 T2 171

x_/E7 o 86| N [0 50 303030 | o lishol N [ 2030 Z0 {20 oolzo| N isal (&5 1/5 12 |}

1 /&8 a9 N |<02] — 3 l/is{mlolN N |50 (2015 | — ispo| 70 l/00] A Lz s 23/ |!

T /&9] 339 20| N <02 — 2 s a0 75 S0 Tioon| N [20 (30 |75 | — |seol/o0)iwo| N 1@ (3 |5 | /5] 7]

x_ /D] oe7i67aca8| N 1< 02 Jo |5001/.51 20 RE <20l 21zol20 00 26]2 S 1w gl .7} .

t 17t Seolemarhal] N .02] — 70013 [/5| S0]/5 /00 N 2|15 - [20] ] 7o ¥ [700][3 [5.]/5] . :

Z__ /721 ock|e7ARA2| N <0430 (g0l |20 | 2N /5 | B0 N |1Qol3 (2o} /8 00| Zoi<xoq 7015 |16 |2 | 7

x  1737|__oeF o;Nc,oaosoo( 20|/50|20 (30 |rpoo| N (2030 [2p | /0 (800l /00 20lcpmitngl (5 | 7 |2 | 7)( ]

1 724|  342(c74Med3| N S|z |30 | /@] 20| 15D/ Nl20|70 /5| — /00| Jo | N 5 |5 1813 .

x 25 oesleraery] y < 301700l N (20 (30130 [20 N k2015010 (20 Hol/501 1S TN (752 (7 115 |3 14

t 76| 346 N [<02] — 170012 lis|70125 (20 livod N |30 (3010 [ — [500! 70]/00] & X XN ;

t /77 33 44| N K02l —|Toi2 (20 l001X0| 70 oA N |20 |50 (10 | — 500 70| 70 1A 12 15 1z [ 201

t_ /78| 345 47| N lcQ2] - |sop[ N | 8] A0, N | N J/SOIN | — 150]| 30( N & ol . |

m /78 emaLE| N (<0 o) | ) 20| N 11| N (<20 o]0 |20 (S0 | /s|qud |17 12 15 | 7 -

n /Bo| 2zd 29| N <0250 [7a0] I [ S0l 0] 30)20 N e 10 1zo|sooljoo| /5 [<rad/sp) [5 10 17 1] i

X /8/] _oselaraens] N <02 301700l N [<in]Joo] 0 | N (300l N [<20] 5] 2o0] 7 13ad 50] 7 |200] 50| P20 3 |45 3] [Bi<o 3

x__ (82 86 N k02|50 [500(3 | 10 15 {30 Useo| N [20] 3[zo (/0] /50| S0l 30]czod 10| | 3 [vs | 3] 7]! ]

Ix_ (8 ors 95| N <02 70 |700] N | 15| /50l20 | N |300| N k2ol 50 (70 oo\ /00| o | N ool lrs |3 |is| 211 _

x /84] om| [N [<0AM Ixo|l [is|ig N 130l N <20 30 {70 T20 [Po]ioo| /ST N Trgol [25]3 (2 | 3§ ;

x_ /85 o 93| N 02170 170017 | 1p]150120 1 N 123001 N 20130 [ 70 (/5 | 2001700 25T N |4 3 121 .2]| )

T /86] 2 W N 02l — [olis T /8 [lpoT30] 50 N 20 /5] — 700l 0 3D A £'7 [z T 7l

[ /87 | N kO2] - LT 30 0| 7olaan| ¥ | N (20170 | — 00| 70 | N | /00 7 [3_[_5]i E

1t 08 Mol N k.02 Zpll ol N] 2w NN [30]/0]— SN lisol s [z 1 3l :

t /89 709 N K02 — I _|iolioo|so|¥0 (dp/ N | N [SD]/0] — |Sna/sn] i ¥ [100||5 |2 [15] 3 F,_ -

it ol 78] ml N ko2l — 700lt 10 licol S0 (30 NIN 5800 —saolipl /s n 11 2 1/5] . ;

/971 70 _u3[N 0T — ol |/o]70]60] N [Fo]lN I N [30]r0 = Jsed/sol /s [N [jpo][Z ]z 1251 3| __}
2] 2| N K02 = [/eooz |5 100 N 70N |15 IS | — |5op|/d0] 50| & 3 |2 Jz [.7] 1
/93] 59| x| N |02 — /o002 | /5 |100]50 | 7o 700 X 15 | 50] 15 | — |50 |/56[ 50| N (300] |5 15 (3 | .7 %

1 /94 353 SN <92l — (sn0l/5 | 10 110070 [ 70 NN [SOT/5 | —[is0 20| N 1so|[3 |2 1451 .3 .

/95| molgraemz| N <02 Sol 0|/ | /5 | /col g0 N l<ag 3ol 20 {20 polzo|cadssoil/io [7 |z | .51 )

it /94 | AN 1<Q2] — |s00|/5 |0 [ol70]| N NIN]I50]/5] - [Zao Zo | N _[100] g [z 1.8 1

x [97) 4mieTAlBI| N 02| J0 lipop|lZ |19 J/00[80 | 30 1500t N <20{20 [ /5 |20 020 4 _|150] 7 /S| .5 1
198 | _8£716IahaW N <02 ~ 1 Sol]l |/ | 70170 | N NI W |Sol/s|— liselis0]/5 | N 1ooJr.z 2 IS5 3 ..

F__,/ai éof y |c02] — [so0|15 | 0| P 1s0 [N N | N |s5o|15] - ]200|200| 20| N {/o0] 3 [z ] ﬂ
200 359 e/l N ko2 — ez 115 Tmpolso (N 12001 N 10 50 /r—zooxfoaofvzoo}[ia z [ -5 )

x 25/ AL N Q2| 7o 70015 | ;o] o130 |30 {Too | N <20 Fo |30 ] /5 (200005 (W [450]| [ T |2 | . .

7:2 K14rhrgl N 1<02] — 700|185 | /8 |/00{F0[30 (700N | 10 (S0 |15 | ~ [spplicor o N /50|15 [3 |2 | .5

x 24 26 N .G 0ol /5 | 16 | 7o 50|30 (3020 <) J0)20 |15 180|150 18 ko 150 |45 |2 .8 21 .

x (25 N <02 50| s00{2 | /5 |150|30 30300 N [KZo| .90 |20 | 15 /000)/p0| 20 Kool /50|17 (3 |/ 3| L. i

IT_IL%;: /24 %N <04 50 lised 2|75 | 70150 |30 |200] 30 1:20[ 70 | 20 [ 15°] /50| 200( 20 | Z00)/ 713 7] .3

(x_Zos] /27 N 02[50 [ o0[2 | /5 J/00[30 {20 |3c0] 10 [<20130 1201 /5 |200]/00] 20 Jezed 750 3 [ 9] 5 |

x 207| oa5iemAR48| N k02t |So0l3 [0 | s0[20 |30 | 200| N 5101 7]200{ 7020 N i20o||2 13 | 2{ 5 _

T 7S ek /i N [<02] — (001 | 7 |/00]30 TN 1300I N | § 130 10 | —|700lr00] 151N [100|Pi0] /512 | 2

[lE 2% /B8 N0z —{q00lr |0 |/oo[30 {N 1300 N | N |5 /6] = lr00|s00\ /5 [N Tico]l 0]z 251 31| |

1 2/o] 714 /e[ N k.02l — liwooll | 71 70130 [N 300l W [N {20 Tio [ —T7o0[ 70] /5| N [ig0]l Brolss]rs] 5 l




pole ol briien, A - e Taaman, Tt
o Lories 000 0018, 02, 6,3, 3 S losd LY and so oom;
coelomdnaxacng - = st Leoked 157 &> e Fventor Sl miiae shoam,

Yoo T

. Table |
Sample Lah. Field =Ag,tflu B BaBeCo Cr CuLaMnMoNbN PbScSr V Y ZnZr CaFe Mngi Rermarke

— parts per million | —percent—

T 2/7 Jacs 113 ey s N ]e02] — T500] 1 [0 [70130] 30 [s00ln [N [30] 10 [—T300[i00 15TN 1100{[3 T2 T15] .3
x 2/7 | __039 |eraesa| N 1¢.02[30 [mol N [<ig| 70 |30 [20 (3001 N (<2020 N 115 [Jpool J0 | 201 N [i50| [>20[3_[4€| o5l | ..
k23| _o3s| 52| N jc021 30 (700t _| 10|70 30 20500 N [<20)20 | 30|20 | 300 ioo} 20 | 300 150| (7 15 | 7] .8
x 2/4] o529 2] N (<02l so(7o0l<l [ N [70] /5 [20 !150] N |[<20]{ 30| N |16 |S00] 7010 | N [50||0 1z |1 [ LS
u2/57 730 /R N [0 10 1501 1 N 7 [ISTSCD 00N || 2]120] 5 | 505 /150 N (I 115 J5|1 34
w 2/G | 7791 /5] N 102156 (30012 |15 Vis0] 30 11gp | 3p0l<s [ 15 13 [30] 7 000l To| 72| N (3o [15]5 [ /5] 3
27| 728l /30| N 1002 70 |wool2 |45 [150] 30 [Se|spo] N [<i6[ 3050 10 Irsa0l 7o 30| N {200 [15]5 T2 | .3
x 2/8 o034 craear| N [<02| 30 | 50012 [N | 301 /0 150 | N €201 10 | N | 5 |Zopl 50 [Fo| N _1is0] |3 |2 3|45
x 2/9 033 N JcOLI S0 [700]! |ip)70]20 |20 1200{ N (<201 30| N | i5 |%0j/c0] /S| N li00||20_[3 [15] 2
1 220 2037 44 N <02l 76 (70012 |10 12013020 N l<2ol30 1 1ol zoi/Ral /oot /51 N (Tigol (3 13 Trsl -
n 22/ o030l  42] N ~02[i00 [ 20| 5 [ 10 100|320 30 [300] N [<z0] 30 |10 | 20 [I0]180] (5| N [150] (7 |5 7 | 3
222 3alama J«02[ = Iseoli_ {0 {050 [30 N 5ol o] — lspliool s [N Tiool[7 [z ]2 | 3
223  247] 5[ N Jc02l — (500l {10! 20|50 N (300 N | N 1505 | — J200li00) 15| N [100|(5 |2 /5] 24[ .
P 22¢] zee| s N 02— 001 115 hiools50 ool N | N 15[ = 12000150l 201 N 1100 g [/5] 5
1 2251 am[ ST NJco2[—Tispo[1 Tio licolsolN 300l N [N | sa] 16| — |300lis0(20] N J100|[7 [2 [15] 3
226] _300]  az| N 02— [pod]l |10 [100] 601 N [300] N [ N [50] 10 [ — I500[ino[ 15 I N [100] [7 [Z iS5 .
227 N <02 — |7o0li5 |5 [ 10| 50] N N [N |so| 10— 1molisol 15| N[1s0][7 [z [z | 2
228|  sg/lawha] N 1co2l —poolt [ 7 [100] 50 N %00 N N [ sol o~ |7olicol 5| Nllegl [7 [z [15] 2
229 szalermrmy| N (<02 — iood | |15 | 100 70 | N NI NI50lw[—|molis0l2z0| N (1507 [3 |3 [ 2! -
230 s]  see) N <ol —|®oli |71 76]50[ N NI NT3]lisT —T7e0l1001i15 ] K {7 1z 1z 1 J][
23/ 2a] /491 N (<02 — 160815 [ 15 1100 75 [30 [300] 3 |8 [0 [ 16] — [Zso] (50|20 N [100] [ 13 12 | .3 "]
232 ¢oe| s N ko2l — 77 N [5oo[ W | N [20]10] = ohis| NTrwlbelz |2 [ 2
233] _me| 208 N <02 — [o]1.6115 [loo| o | N |30 N [N |60] 0 | = IsolZol N 5 |z |z 1.2
1 274 99| 20w N c02] — Jiooo[ 1.5 |15 |i0o] 70 [ 30 |300]|<3 | N |70 |10 | — |200[156]Z5| N (t00]| |3 (Z [15] .2
I 235| 0 2/0[ N J<o2] — AR RA YK ZinN o] is ] — (205 2ol N gl (2713 1 |z
T 23] éo/] R[N <02 — oo 15116 [i00] 70 B0 300N | N ] 50] 15 | — |Zoolis0] 20 ] N {1s0] [5 |3 ‘g‘_?}__
t 237 éaz| izl N [<02| = g0l 15120 |100j100]| B0 500 7 | N [loo| 2o — |} N 3 |5 [} 2
298] 4oz /3] N |02 — [wod | |15 Jsen][70[ N [S00] N | N [150] 8] ~ |senfioo)zo [ N o {3 [5 [.2)[  _
|>259 ¢ Zoo| N K02 ~ 50005 [10 | FO| 30]100[5D0| N |15 | Z0 —1300|ic0| 0 | N cd ERVEEEI
t 290  #9/1 2o/ N k02 — 700|506 70130500 N | N (So| i — [sooliso[m [N 31z [z [z
{ 29/ #9z] o2 N [<02] — |706][1.56] 10 |i00] 70 | 30 J300] N | R ] 5015 oli50l 2o [ W (150 [ [z /15T .2 ]
{ 24921 @8] /(27| N (<02 ~ |3pi 4 7] 520ltool 3 j20 | 5|20] - |00 Fo]iso| N 7 2z 3 3.
v 243| 487 % 02| - (5p0!3 (10 |50 |20 lioolra | N |15 (20 |15 | ~ |3eo)ioco] 70 N Zz 13 j2 1.3
T 244] 53 203 <02l - o150 IBI701 N % NIN|]Ig| - IMnlioo] Zo ooll5 12 gl .2
t 2451 494 204 <.d2) — l1god 1.5 0]1c0] N <3N i501} — [7o0)i50 20 |_N 150 Z sl z
] 246 2es] 1.5 [«.02] — Tiaoo] 1.5 |20 1100 70 N [500] N [N 58176 [ = [Zoo[iso[2o N ool [B 1z 5 { .2] | 1
\ 247] ge| 200 N lc02l ~ipoof 1.5 |26 isp /00| 70]550] 5 | N [/60] 10 | — |Zoolzoo] zo] N 313 [z [ 3
1z 497 207| N | 62| — |[20001.5 25 ||po[ /00| N 7 | N Jtoo| 10| = 1Zoo[7001Z20 [ N | 10| [8 [z [1 | .
t 209 eagl /pq| N <92 - {70006 7] 50[50]320 <8 1o 3| D] ~ [sooico]ze | N 154 |7 (2 [15( .2
/] Anakyses by oromic absorp¥ion | |
{ Limitaf devectisiing| ] 02 2717 317/ /] [30] ¢/ Jlroi 30|35 |7 /0|20 /10| |.005 .00/ .005.0002
x Limirof derucrsny | ST 161007 1700 | 2 (20|20 5|20 2 (/0 5 |r00|70) & 20| .05 ].05].02|.00
axLimid of derwchidity | 5| B2|/B6 ] B/ [ 5[ 5|2 201 8| /0] 2 [/0] 5 [s0]/0] & |200(26 | [-a5].05] .02 AaLz{
| | i L ]
[ [ ) ]
- : B
P 1
[ [
I [ | i
I I T T 1
r | t
— ( — p—-q -~
T
] _ - ]
[ ] )
I BN
I — |
_J _
] [ ]
| )
_ [ ]
L { T
| [
| = T ]
4]7_ . [ ]
— n ] -
[ I |




culnan, To AL
"o 1,5, and s6 o,
& 7alue shomr.

Toble 2.
Sample Lab. Fiald AgA Al B BaBeCo Cr Cu LaMnMoNbNi PbScSr V' Y ZnZr Ca Fe Remarks
— e ——parfs per milhon ..~ | }— perce t—l
t 1 1ACG 89867822l ~ [<0F — [700] .51 I5T/50] 70] 301 700] ~ J<io] 70] (5] - (300 (50| o[ N 1150/ [ 13 [2 | 3 F .
r 2 995 222~ kepg ~ |T00] 1.5} /5 700! 70| 30} 70| ~ |<io] 501 15[ - [360[150] 30| ~ [150| [5 |3 | L8] 3| [
t 317 997 222 ~ Jeo - [708[1 | 75(1g0" 707 301500| ~ |<i0o] 807 [5 | ~ 1300[750| 30| ~ |/56| [5 |3 |2 | .3
t 4 996 223~ <02 - [700] |15 17007 7ot 30 [100] ~ lcio] 36175 ~(700]150] 30| ~ l/s0 713 |75] .3]
1 5 998| 225~ [«02][ = 700 1 i5] 78] 30° ~ {700l ¥ I N 13615 - [200/50] 30| ~ /50| (3 |3 151 .3
(t 6. [ 999 226 ~ [«02] — [700] 1|10 J150] 50] 301700] N [~ 15601151 — 170011501 301 ~ [150)[7 [3 [z ] 3
7 ACv201T 227 ~ 02| - 1700] 1 (10| 707 ' ~ [300] ~ (<10l 30| 15[~ |360] /00t 20 ™ [100] [ 7 |2 | 15| 3] 7
8 202| 228 ~ <02~ psoolz | /5 ]io0, 70 30 [s00| 40 (<0 To |20 ~ |300(/50} 30|~ 4505 |3 |15] 3!
395 [_107eMeesi ~ [coe| - 180017 |15 | 701100130 (500115 | ~ 70| 15| - |300|200]30]300]i00| [3 [3 [}5| 3]
10 108 [ 25z |~ |02 - [2000[ 2 |45 | 70] 50130 |50 17 [<I0] 0] 15| - |300{200[ 30 ~ [150|[3 |3 |2 3
o 109 2530~ 102[-"Toomi 2 175 [ 7011001 30 [500] :ﬂqo 701 /5] - |200]2] 50| ~ [150) [ .5] 3 [ 1.5] 3]
iz J10 254~ |62 - /0| 2 |75 1100 707301700 <ol 10115~ _[3pgao|zo| ~ 11301 1513 |2 | 3|
T /3 ] 268~ [«02[~ if00| 2 |15 17017030 [500 10 <j0] 16115 ] = [Joo[i150{30 [~ (10013 | 3 [15] 3
b 14 |12 | 286 |~ |02 = 100d 4 |iS |76, 70| ~ |300| T [<i0| S0 | (5] - |200(200| 20 ~ | 70| (3 12 [1.5] 2| ]
t 15 | 203 [61AB22S ~ <02 - | 700] | /5[70]50 301500 ~ | jo| 301201 - |2o0liso| o~ 00| [7 12 [1.51 .3 | |
t 76 [ 1137 [eML-2T ~ 102 - [fSC_OlE [15 1 0] 70| ~ |100] 7 [<i0] s0] 20] - 1200]150] 30~ |106| [3 | 2 [1.5] .3 |
t 17 | 204 M2 N [ 02| - 1700]1 |15 | To{50| 30300 ~ | 10] 30| 20| ~ |200]/50] 30}~ Jioo| |5 |3 |15 3] ]
x_1B |A§02T [sTAR 36| ~ |<02| 50| 7o0\<] |10 |. 70| 151 20300 5 |<20| 50| ~ |70 |200]i00] /5 [~ i00|[3 |3 |.1] .2 [8ico
(9 1 028 37|~ 102507001 1 [15| 70, 20] 70 |30 N (<20[ 30 ~ |15 |s0fi00[ 15| ~ 130 [0 [5 |+ | .3
X 20| 026 35N «02[70 (70015151 7030130 J[<20| 301~ [20(300[100] i5| ~ 1150 i0 |3 |/ | 3] |Bi<io
THEY] 123 (623 N [<02] 50 | 7001 1.5 30 [150[ 30 ] 20 50| ~_[<201.30] 20] 15 [300[100] 20]<03]i50| [ 7 |3 [/ |_.5
r 22 | L7 17| ¥ 102/ 50 |70] (5120 [150[301201000| ~ <207 70 | N | 15| A [1501 IS kaodli50| | 7[3 | .7] .3
x 23 | L& 1§ T~ <R 50|10~ IS w20 ~ |30~ c2dl30 (15115 (500 70] 15| ~[i00|[7 (3 1 | 3
x 24 | o2l )574329 N |02 50 | 70| 1|5 [i00] 2030|300 ~ [<20130 | 10| 20]2000(150] 70| ~ |700] (20 [5 [1.5] .3}
x 25 119 [87AEr191 ~ |02 50 | 7D} ~ [<ig| 70| 20| N 200\~ |<20| IS~ YO 7D 010 N 1ol [(7 [3 |7 .2
y 26 | J20 | 20|~ |<p2] 50| 700[2 | 50[i00] 30] 30 300 ~ ]<20] 30] 20| 20| 50450] 15| ~ 15 [3 (5 1 [ 7] ]
t 277 82/ |72l ~ |<02] - |790| /5| 15 (/00| 30| 30]700 v 1 j0130] 15| - oo 30 N 1Sy [ 5 [3 12 [ 5[
N_2g . 8201 217 | ~ <02 /500 1.5[201100| 50 [ 301000| #» |10 |50 /5] — [/501/154 201 ~ |I50 [3 | 2 3
x 29 | 022 |67AR30| N <02 /01 I |10 50]i5 30300 @[ 20| ~ |15 [100] 70( 7| ~ [(50|[ /513 | 5] 3
i 30 023 3! ~; 10 70 IIOOO 2 201150130 30T1500 ~ 20| 70T ~ (3011501850 /5| N [i50 3|7 i ]
131 JA468] 500 | ~ Jepal ~ (500l ~ | 7] 701 50] ~ 300 N [0 30] /5| - [300] 70| +5] ~ Jioo|[1.5]3 T2 | .2
[t 2 1. 465] 495 | Nlco2l —~ [109[ 1 |15 ]| 70 30 F0iaog| ~ [<io| 15} 15| — [20[/50[{30 |~ _[100|[75(3 [2 | 5| [ _
33| 462 | 496 [ ~N [<02] — [s00| ~ |15 ]| 50][30] ~ Jipog] w {<io| 5 10| — |300i00} 20 [200]200| (153 |2 [ .7
34 | 463 | 497 | ~ (02 - |mo)t3|/5 70130} ~ ljoool ~ <] 30) 20|~ |2001/00] 30|~ 1730| [+ [2 |2 | 3
35 | 460 4941 ~]l< M — 1.51201/00] 70130 1300 ~ {i0{ 70175 | - 150} 30 ~ 115 713 12 S L
36 461 | 495 | ~ J<)*[ — [w0[15[20]100] 701301500} ~ [ 10 | 70] 20] — J200[i50] 201 ~ [100] (/.53 13 [ 3| [ __
Y 37 1 459 493 |~ |02 — o1 5145 (100 70 130]iooo] 3 | 10| 70| 15| — |200[150[30 |~ |2a |7 |3 [2 | .5 [Sa <0
4y 38 458 492 (N [co2] — |70]i.5 15 1 S0 70 ~ [1000] N 1<io120]|301 — |m00o[is0120 ] w [300) | +15|3 [2 .
t 39 4571 48] 1< (02 - |MO[15[15 70| ~ liso| ~ | 1013070 - |500{200] 30 1200]100] (15| 3 t2 | .7|[Sn <o
1 40 456 ] 490 [<t |02 - [700[/5[I5 30[50 ~ 1000 ~ 1<i0120]100] - |500]/56] 30 10| /313 2 [ 3
x4/ |ACGIZ/ 167AE-21] v 1<02[50 [500] 15| /5 | 70]30,30. 30 ~ [20] 30 20][5 |"MO[166] 15 [~ J100] [T [3 [/ |_.3]
P 42 |ACU4B4|67AR4S8 1 J02| — [700[2 130 7o|/5o 10 Jjoog| 3 <o [ To[ 70| — | 500|150 850 |700]i50| [1.5] 3 |2 |” 3| [Sneip
x 43 |AC6024] 32 |~ [<02[70[700]2 |15 )50, 20: 20 [300] Vv [<20 30| ~ |15 |150wol 0] ~ liso| (713 | .T] 2|,
x 44 122 16022 | N [ 02[ 50 (50012 |20 |150] 50 30 |200(20 |<20| 50| /5 | /5 /00 [200] 20 |2e90]750| ({513 |.7 ] .3
1 45 025 [B7AR34| ~ [<02[70 79012 |20 (1501 20 301700] ~ k20 50] ~ |20 [200[1008] |5 ~ |I 5[5 |7 3
46 | 096 124 [ N <070 ~ 1 |10 ][50 20301 300] ~<20[30/0 [20[¥0ja0i 151 ~ Tioo] (7 13 [73} 31 [ ]
x. 47 1 095 [ j23 | ¥ k02|70 — € 7o [750| 2030 [500! ~ |<20| 30 |30 [20[100[/00[15] ~ [100\[3 |3 |15 .5 —
' 48 |ACI205|67A8.231| M 02| - |i50[ N [ 3 [JO| (5|~ j200| N | N[ 7T~ ]|~ 701<i0| ~ [ 20| [ M | T 1L5| 1S
x 49 JA5097|67AR125| & | 2 (70| — |1 [0 [150{201 30 |300| ~ |<20| 50| 20|20 3a0]100] 10 ] ~ ool [7 |3 [15).3
x 50 | 0881| i26 [~ {.1][70{ =11 [10]i50[36:30]300] ~ [<20l50 ~[20]i50[i00| i5| ~ 1005 |3 [15].3
[_s77 0887 27] ~1 3T70] — T~ 10 ]150[20]30]300] ~ <20] 50[/0 [20]38[s00] 15 [~ [0 [7 T3 Ti6] .3
x 52 | 100 | 128 | ~ <0270 ligoo| 2 _|)5 [ 50|30 | ~ [200[10 <20| 30| N | 7| ~Tus0[ 10| ~]70][ 1 13 | 7] .45 _
x 53 | 402 T30 | ~_|<02[i00 1000[ 2 /o 100] 50, ~ |300| i5 [«20[ 70| 20] /5 |300|/50( 20 [200(750| (10 |5 [tS5] .2
X 54 | 40) [ J28 |~ [<.02/004000] 2 [ 50 150|501 ~ 1700] 7 |<2G/00] 20| 20 | 700}j50( 20 |300[i50| [i5 |7 |2 | .3
X 551 4031 131 | 7 [<02/00] 703 |20 150130 | 30 [500] ~ | 20] ~ | 30|20 200[/001.30 |<200150) [7_1 7 | 15] 5] |
¥ 56 404 | 132 T v [c 02100 0] .51 30 [150] 501 20 ~ [c20]100] ~ |20 [300[y50] 301<a0[i50| (7 10 [ -7] .5 [ ..
x 57 406 | 1324 |~ |co2l ||/ |~ [100] 30 ~ [300] ~ [<20| 30[70 |10 1i006 70| 15 T~ Jioo]| [>20]3 |2 | .15 [
x_58 4051 133 |~ [«02] 70[500] ; | ~ [150{ &0, 20 ]200] N [x20[30| ~ |10 | ®0]i00] 20| ~ s8] 20| 5 | /.5] .15
x 59 | 407 135 | ~ [<020100|m0| 2|75 |100]30]30500] ~ 1<20] 30 |30 |0 iopl2o| v |5 17 [4.5] .3 ]
(x_60 408 | 136 |~ |«02{100| m0| 131 20][/50[ 30 50]300] ~ \201 50] 26| 30 [200{/oo] 20| ~N 150 [7 ]I0 |2 | .7
x 6! 41% 138 |~ [<02lj00[ 0] 2_ | 15[100[30]30 300 ~ |<20] 30]30]20]i00]/00[30k200 /50| [ .51 7 [415] .7 ]
x 62 | 409 | 137 |~ [<p270[500 1.5 10| 100 30! 30300 ~ [<20| 30| 201 20]/00] 70| 20| ~ |75D] [7 |5 [151 3| ~__]
% 63 413 141 [~ <02 70| Tod| 2 [i5|150] 30| 30200 ~ <20 30120 20|30li00| 20| ~]isD||(5]7 |2 | .5 ]
X 64 | 412 | 140 |~ 02| 70[700[ 1 |10 [100] 15 |<20}300] ~ |<20[ 30| 30115 [3000100 15| ~ [190| 45 |7 2 | 3| o
x 65 | 46| 14 |~ o2 so 500l ¢ |15 [150(30 [201300] ~ [<20{30]2D|15 7ol2o] ~joo|[7 17 121 5[]
X 66 4151 143 | ~ [<02[ 50 7901 2 |15 [J00] 30 | 20 300~ [<20[ 30] 201 15 |150]/001 20| ~ [i59[3 |5 |2 | 5
x 67 414 | 142 | v |rp2[s01500] 1.5| M | 70|30]<201200] v [<20] 15 | 20|10 |300| 20|~ [100|[15]|3 (21 3
1_66 |AGJ218 61AB2ed ~N J<.02[ — [1500] / |20 |150| 70{ 30|00 ~ 10| 70| 30| - |300[200{30 | ~ [150| 7|3 |75 3|l__
f 69 | 216 | 242 |~ jcod — [1sod 1 [/5]isd 70| 301500 ~|10] 70| 20] — |200[200[30 | ~ [450|| . 7] 3 [15] 3
I 70 1 217 243 | ~ <02 — {i500|; [20]150( 70| 30350 ~[ 70 [ 701 20] — |z200/2000 30| ~ 150 (713 1.5 .3




Arly do--Semlquantltative gpectiiyral v enn!

1 [ 1 & ansceditant cwples in ayea
e tepla ), Lo M. Comidling Atnold Whriey. Jra, - . - ' - Ve i
. | ity WVey - e e B To wr cew I . Lo el ~o L Miller, B, O. Geimmn, T. £
snalyzez, unlegs aof«d, av. i quantilg Ly r i @ N t 2 6. o L a8 50 on
yrez, 3 > Ava wemiquantitaLive 1y a noar a2, GuZy 0.5, 0.7, L0, V%) mnd so on,

he rellmiing eyvbols: M = nal deteclady € = daloe’va, b o ah ek e ) O cemimanlong —- —

‘ ol Lxled fery = = gouslos 13 T oW
Andng o determinavion wre gveyn at ke ol of L Laldey) A l o ’

Sample Lah Fiald Aq 4~ lable 2
\pple Lob Fisld AgAu B BaBeCo Cr CulaMnMoNbNi PbScSr V' Y ZnZr CaFe MaTi nomodke
' ! ———parts per milien {—percent—
s ~ [0l - TI500 1T 20[i30] 701 30120000 ~ /o] 701 20] - 200 /50] 30 ~ {150 3 [1.5] .
M2 ~ 02l — iIseal ] [ 20]700] 70[ 3013 ~ 1<J0[ 70| 20| -~ _{150S0]| 30] ~ [180; [ 1|2 [/15] .3
269 ~ 02 — ool 1| zo] 70] 7030|3000 ~ [«i0]| 70f 20l — 1501150 36| ¥ [i50 7|7 |15 . 3| .
270~ [<02[ — U500l ~ | 15+00] 70|30 3060 ~ [4d | 70| 20| = T/56(150] 30|~ |150] ( H (5] .3 ]
271 [ N D2 — |soo] { [ 20 100}loo] 30300 ~ (<[ 70 |20 | = [130]150| 30] ~ [/ 713 1.5 3
TZ72 N (<02 = 5001 1. 115 ] 70] 707 &~ Ji500] N [</o]30120] =~ [30Xi50[ 30 ~ [100][3 13 [1.5] 3]
273 | N 102 — is0d 1 |20 [ 70| 70].30 \ ~ 1010 |20} — [igolIso| 30 ~ 7501 [ .33 [15] 3| ]
274 | n <02 = |iso0] 1 _[20[100| 2030 1i500] ~ [<iol70 |20} — 150|150, 30| ~ Is0\ [ . 513 |i5] 3]
276 1 ~ |02 — 150t 1 | 15](100] TO| 30 ~ el 70 20| - (1501501 30] ~ 150 .712 1.51 7 ‘__'
275 [~ 1<02] = 1560 1) 20]100] 70130 [1500] ~ <o 50| 20 — [IS50[/30{ 30| ~ [1s50|[ .73 [I5] 3 ]
277 ~ Jeozl — [15001 4 175 [/00] 70 130 1500] ~ | 10|50 | 20] - [[solis0l30] ~ [i50| [ 713 11.5] 7] [ ]
278 | ~ (<0 — )s00l (|30 {100]/50[30 |2oad ~ | [0 [50]20] - [300[150, S0~ (1501 (3 (5 |3 (2 ||
279 [~ [02] = lisopl 1| /5] /00] 70130 |zaad ~V 10 70)| 20| = [I50]/50| 30T~ e 1.5 3| ]
[ 280 | ~ [<02] — [i500] | | 20]/501/001 30 ~ 101701 201 = 1Ol 301 ~ 150 5|3 [1.5) 3 )
281 [~ T /5150 78] 301500l ~ | 10| 70115 | - | (50|50 301 ~ |/ . 151 7)1
6% ~ [.5[20]130] 70] ~ [ 700 ~ J<io] 70115 | — (15011501 30[ ~ 150 7[3 (2 [ .5 ]
297 ( ~ ! l20li50] 701 N jopol ~ [<io| 7030 ] — [150[158 30| ~ 17301 .7[3 [1.5] .3
_292 [~ 1.3120(50] 100].30 1000 ~ [<)0] 7020} ~_|}150(200 30] N1t 513 [1.5].5
293 | ~ [ 120150\ 70| 30)1000] » [<10170] 30| —~ |150)/50| 30| ~ [13D|| 5] 3 [15] .
294 [ ~ 7 11515017001 39 700] ~ <i0]| 70 30| = [130[/501 30| N {15 | .3[3 |13 3
295 | N /5 [150] 70T ~ [0l ~ [«10] 701 30| — [/50/501 30T ~ ]I 5] 3 [1.5]_3
296 [~} 15 | 150] 70130700 ~ | 10| 70| 20| —_|150]/50]3C| ~ /50 31213 -]
303 | ~ N 1o | 50130300 ~ ||~ [30] (O] - §s00100} 15| ~ ] 3D (>0 15[2 ] .2 ]
302 | ~ N1 7] 050~ 1300 ~ ¢10]30] 10] ~ 4500 0| iC| ~ 150 Dio] 1.5].5] .2
304 | '~ ~ 1o liopa 0130 ~ T~ 20|75 - 1. s v ol 2 12 [ 3] |
| 305 ] ~1<p2] — [ 700\ ~ [0 70] 50| ~[30] ~[ ~N 28] (5] ~ [500(400] 5] ~ | 70| [>10] +512 | .3] |
3051N<,%—MN]‘5 70| S0} 3015@M[ ~ [ N [30] (5] — | 1S 151 ~1g0| bje 13 (3 .
307 | ~ |02 — [5apl N 140 | T00) 50] 30{500| ~ | ~|30[i0 | ~ 1020~ 70l D02 |3 [ 3
308 | ¥ [02] — o] ~ 15| 70] $01 50300 ~ u@/S-W/SDSON;g_\mze ,
309 | N [« 0~ (700 ~ 115 | 70| 501 301300] ~ | ~ [ 30] 15 | — Usod150] J0| ~ Vel Z2 (31 3|
310 | ~ [«02] — [T0] ~ [ 15 [i50] 70] 01300 ~ [<}0[ 50| 15] - sof 3ol ~ 100l [5 13 13 [ 3
> | 311 | ~ <62 — 700|115 [(5D] 70] 32| 500] ~ |<j0] 50| 15 | - | 700/ 2ad 30 ~ | T{(3 (3 ].3
j03 | 377 | 372 [~ co2d — |0~ [ 7] 70|30~ (300~ [~ (20110 ] - I500] Ol /5] ~ | 70| >0 1.5]2 | 3
1 104 | _3/8 | 313 | N 108 — (700 7 (15| 70|70 30{500| ~ [<I0[ 30| 15 = 150 30 ~ [100| 10|35 (2 | .3 ‘{
X 105 Ucs 435KIARIE3] ~ <02 30[50| ~ | 15 [i00[20] ~ [150] » [<20T 201 ~ [ 131000 701 10T ~ | 50) 11513 121 .5 )
[ J06 | 887 Biane28d ~ (<02} — [1500[/ [/5 [I50] 70 30T NI~ T70150] - [isoi50] 30 N [7so| [ .33 [ /.5] 3
107 889 | 284~ [<02] — 1 [J5 /5ol 703000000 ¥ |0 7020 ~ [1s0{)50| 30| ~ 150 (3| 3 15| 3
108 688 | 283 ~ |02~ liap|2 |20 :;Q[/_??oaomw N <o 70|30 | = [130)i50t{ 50 ~ iSO [ 2] 3 [ 2 | 3
' 109 @91 | 286 ~ <02 — |iso] 1 V15 |)g0] 70|30 [1600| ~ [<1Q| 70| 15| — |/30]/3D) 301~ [150 _g_? 1.5 .3
[t 11077 9§90 285 [~ [<02[ — (7001 3 | /5 | 70| 50130 | 70| ~ |<io[50] 20~ 1581} 50 ~ [to0]| 712 73] .3
M 117 892 ] 287 N <02 — [i3g0] ( [/5 j50] 70130 [iooo] ~ [<(0] 70] 15[ — [150]150] 30| ~ [150] [ 3|3 _1i5] .3
t 112 ] 893 _288[ N 02— J 1207501100300 ~ | /0| 70)15 | - |200)150| 50|~ [[50 3 [/s].5
“i 89+ za;’ ~ 103 - U500 / ./LIJSQL.TO 30 j N 1D 70 /5 |~ 1500 30 ~ |/ 313 5] 3
b { ACJ 08§67, PARLERW /1N AN AW NN 7 NV]— TINMN|I N N]DI0] 2 [,15] .0 )
[x fJITmu?f 159 | N1<02[3g 1300 ~ 1101 50] 151261 /30| ~ [<20120( ~ |10 (M0 701 S~ | P IE12 /.5“75%
.16 ‘.‘!T%_N <O — |50G | T3o[i5a[1sA 3013000 ~ [<J0iiog] 20] - 1SD[ 30 ~ ENN S
x 117 ] [ N~ <0230 (30| VN Tcio] 50) [0 ~ 150~ 1<20( 1030 7 | 700 70| <5 ~ | 20| (20 | 15]15] . ]
1 118 AC) 2 N <02 — w3 |5 |20l 7|30 N |<jgl 20| 20| — | 7291 30| 70| ~ | 70 .31 .
1 119 303 | 2g8 | ~N <02l = 1 15 [jpol 70170100 ~ (<)o) 30115 | — [7ooli50 301 ~ [ioo|[ 5 |3 17.5] .3
120 302 | 297 | ~ kB2~ |10~ {10{100] 701 30| 300 ~ <10/ 30[{ 15 — 150) 20| ~ ]| 70 2 [2 | .3
X (21 [AC54ZS|6ARIST< 5 1<02] 70|70 ~ (15 0] 20] ~ [ T0] ~ [<2¢[30]io0 15 [ROli@] 10] ~[F0|[15 ]S [1 ] .2
122 [}088 | 403 |~ [<02] — 1300| & |30 sa0[150| & 1a0\ ~v | A/ (300 10 ~ | I8R50 i85 ~T0|| 35 [7 ]
x (23 [ac6€4)7] 165 | ~ <0 70| S| ~ | 1D 30| 70].300| ~ 1<20| 0] 10] 1O o0l 15| A 10015 15 |15] .2
x 124 4.:9__{ 146 | & 1<02[ 50500 ~1<ig| 70| 20] ~(200] ~ |<2p] )5|200] 7 |i 70| 10|~ 100|320 2_| 1.5] .15
X (25| 419 | 147 | ¥ <02l To(&D 1 [zolico[30] ~ |30 ~j<20|30] 20] /5 J2oojico s IV 750 [T [ 7 175] .7
x /26 | 420 [ 148 ~<oz&%; ~ 1100]30] ~ ]500] ~ 1< 20] 50]200] ~ 100] 2o] ~ 130} (1 [ 7 1I.5] 77 ]
127 |AQ206 v <02 — ~N 0] 70l 50| ~ Japol ¥ [~V [ 20] (5| - 1500 701 15| ~ | 7o) Dol 1511.5] .2 |, |
j28 | 207 239 ([~ [«O2| — {mo| 1 _[1/51 79| 70|30 jsp0] N (<]0[30] 20| — 150] 30 N1 3]/9713 ] .3
1 125 | 208 234 [~ |<08 — 1300 ¥ | 5 [70] 30| ~ |200{ N | N |15 70| — | 700  ~] 70l {011 |2 [45
(70 | 209 | 235 {~ 1oz — 200 ~1 3 [ .50 2ol ~ [200|~ [~ 10] 101 — |200d 50] 10y ¥ 2016101 7 13 145 |
131 [ 2io | 236 N <02 —[300] ~w [ 3 ] 70] 201 NT20| N 1 ~ T /5T N1~ {3c0d 70] jo| ~ 1 30] 28] £ [2 [.55 ]
1321 212| 238\~ ko3|~ (300l &) 51 5P 300 F 200l ~ [ v 115110} — 11500 70} 10~ | SO [>0] L7105 .18 ]
133 | 2t | 2371 Vo2 — 1500 ~ [7 1 70[30] ~ |3 NI N | 20] 15| —~ | POl 70] 15| ¥ | 70 _)@Ps 1.5].3 _
i /341 213 | 239\ ~ [<02[ = Jis00] 1 [/5 (00| 70130 [|500] N 10 | 70 20| -~ |1=0|/50| 30| N [1®|| .73 | 1.5 _i’ ]
tx 133 46 42; 149~ ko2 70 | 7o ~ Tis5 [ 15030 N 5000 N |<z0| 301 5030 [1000150] 151 ~ oo 33 [7 12 1.3
X 136 | 424 | 132 | ~ <02] 30| 70l ~ | 2o [150] 30| 20] 700] N J<zo]30] ~ 115 |.2001150] 7] ~] 70] (& 1 7 [1.5] 3]
137 | 425 | 153 | ~ j<02[ 50| T0] N [ 20150 50| ~ [ 700} ~[<2o]30] /0 [30]200]200| 20 {2000 1B0] | 1517 1151 .5 i
x 198 | 427 [ 155 | N <02 50)io00] N 130 (200 70 | ~ 700 ~ |30 | 5000 ~ |30 {2001200] 15 200l 100] [ 3 /0 [15]1
t_139 AC089] 405 [~ |02] ~ {700l 3 | 5| 30| 20] ~ [svol ~| ~I 1511571 — [750]i50 30| ~ 100 (3 | 7 7]
1 40| 091 | 408 [~ <02 — [1500] 1 {5 (1300160 N {700~ T~ | 0| 10| = /501200 30| ~ 1100, [3 [3 [2 [ 3




thl i 2, ~=Seniquantitative apestroprawln: anal / ny sAameles In arca 3.

AnginsnEn L. b Camplwmll, M, o4l Jeminlln, Armold karley, Ju.. 7. LoV i L. Meler, R oL, iMool b G, fleiran, v, A,
) Analyses, unlisg nofedy aro aemiquertivacive spAetxomapn.\ i G5, 0. ." ULy %, 0.7, 0.5, Loy, and 36 0,
s he Zollo mhida: 10 e nal delezbed; < = qetested, but Dolow La- luml 5 o-=— T onob looked 'org > e grodtee (Jun value zhown.
Dizirg 27 determivmlien are mlvan s the end of the tsblel)

Table 2.

Somple Lab. Figld Ag AU B BaBeCo Cr CuLaMiMoNbNi PbScSr V Y ZnZr Cafe MgTi g,

parts per million w—percenr—4

[3 14T [AGu094le7aR4I] ~ k02| —- [15a0[ 1 | /517501 70 0T & [ N 70 10— 1i50[200] 30] ~ [150) (3 13 173] .3
[42|_09z | 409 ~ [<02] = [isa0| 7 | 20[750] /00| 301500] ~ 110 70] ]5]| —~ 150|750 30| ~ [150{( 3.3 [15] 3
143 | 093] 410 | ~ <02 - h&ol2 | 2o[I50| 70| 30]jood 7 I<i0| 70| 5| - 200200 30| ~ [isg[ T3 [15].3

1 T4€] 283 6MBIM| ~ [<DZ| 70000 ~ | TS [150| 701 30| 500| N [<ip (50 15| 20[7301150| 30| ~ i\ | 3 2 |3

1745 | 2901 3i5 [N <021 50| »0| ¥ 30[150[i00 ~ 700 ¥ [10170]<10 | 35200300 30} ~1i50](3 15 t3 | 7

¥ /46 | 23711 318 | ~ [<02] 70 lico0] ~ [ 30 [/30[100] ~ [700] 3 | /0 : 70 [<jo 30120300 30] ~ 109|323 13 [3 [ .7]

147 1 293]| 318 | N [c02] 70 | /5170 D305 3 [0 [50|10 | 2020150, 30] ~| 703 12 |2 |.3

F_us 292 317 [ ~ [<02(j00 %0 1 |15 [70] 50'30[30 3 |0 ] 50 /5 5150180y 30 ~ (7 212 )is] .2
149|294 319 | ~ [c02] 70 / 12011501 70) ~N TR .7 [¢10170 30 20 30| 7| 70|12 |3 | .5

N 150 | 235] 320 | ~ ]<02| 70 yoool | 12011501 70130 | 7001 5 uowoh? 30 |1aD] 150301 ~ [100) (1313 2 .5 _ __ ]

N5/ | 296 327 |~ [<02]id0fioad] 1.3] 15 ] 0] 301301309 5 [<10] 70173 |15 1 750[130[30] ~]i 2 13 (1351 3
152 | 297 322 |~ [02 7ol N 145 1100170 ~ | 50| ~ <10l 7010 20]1S01/50[ 75| ~| 0|2 [3 [2 |3
(53| 288 | 313 |~ <02] 30| ~ 118 [[50[1001 V[ T00] 7 [10 [50115 |30 2a0[ /50|35 ~ |ioo|l[3 [3 |3 | 3| |
154 287 312 | N 02130 ~ | 201(3001100] ~ 1700 3 1 /0170 /3 [ 30(20|(50|30 | ~ 1 70{13 13 13 | ., B

f /55 | 286 311 | ~ ko2 70lico0 7 )5 1100] 701 ~ 1300 ~ [Jo [30]/5 120 /150,30 150|512 |3 | J

[f 756 ] 355 |eWad ~ [<02] 701 700] / [15]1400] T0] ~ 500 ~ 101 707/5 151700115030 ~ /1001 [5 T3 [3 T.3]] |
157 | 354 340 ~|D2]i50 W51 15 1/50] 70|30 30| .3 [«i0]| 70 20| 20(i50|a00[ 30| ~ 1200\ 2 |3 [75] .3]| )
/58 | 336 | 342 |~ [<02|150lo@] 1.5 /5 [150] 7013013001 5 |10 1001 20|15 130 200{ 30 [ ~ [130] [ 2 |3 15[ I
159 | 353 339 | ~ [«02[joo o0l |15 100 701 30| 700 N [<ig[T0[ 15| 20[150]158[30] ~|i30| |3 |3 J2z | o !‘—

it J60 | 352 | 338 | ~ [<D2[150]) 15175 1100 78730300 3 (<i0| 70115 | (5[ 150|/30] 38| ~ |/ 33 53
161 | _357] 543 | ~ [<02] 70 0[] _1i5 150 70| ~ | 700 ~[ci0]| 7015 [ 20 130130] ~[i150|[3 [3 |3 | 3
1621 358 | 344 | ~N1<02(150]i0000 1.5} 15 (/00170 | 3015000 3 | 1a 17015 ] /5 [i00{/50]| 30| N |50| [ 313 /51 .3

D 63 | 359 | 345 [ ~ <02 701000 L5|20] 70] 70130 700) 7 11017015 | 301301200 50| ~ |i50| [13]7 |2 | 5 ]
164 | 360 | 346 [ ~ [<02| 70 5001 1.5[/S[70]70] ~ | 300l ~12/050]157| I5 | A0100] /S| ~] 701|3 [2 |3 | 3] ]
/651 361 | 367 [ ~ [<o2{ 701700 15]|/5]| 70170130 3 |0 70] 15120 /S0 N 170 713 12 [ 5]

166 | 362 348 [~ [<02]707700] 1.5] 15 ] 70| 70| 30| 300] ~ [0l 70| 20| /15|150[150|20 |300| 0|3 |3 [3 | 3
167 ' 363 | 348 | N <0270 1500175 /5 (70 5030|500 3 1</0| 70130 | /5 {150\/50] 30{300|/00| (2 |3 |45 3| _
168 354%_3;0 ~ 1<02{70 |ipod 1 |20 20070130 [ 300 3| 10| 7075 | 30]/50|200|30 |~ (70|23 |3 | 3 )

[T (69 [AC) 131 [67AE-280 ~ <02 — liomy| 1 |30 |1301 70 <30 [ 700] 7 i<i0]i50| 70 | — [150]|15v)| 20 [3v0(2a| (2 |5 |2 [ .3
(76 | 130 | 286 | N |02 — I [ 151100770 [ 30 [X0[ 5 _[</0] 70|70 | = |200{758] 20 313 7.3
771 | 132 | 288 ~ [<02] — [I500[15] 151100 301 301300] 7 1</l 70 (0 | — amtsgjv 200 33 (7] .2

Y 1721 133 | 289 | N |03 — 1500/ 1.5 [ 30| /50 50|30 | 70| 5 |</0 | )30 ;15| — {75015 303001150| | .7[3 1/

(73] 427 |67AR4X| ~ [<02| ~ |I300|1.5| 20 |150| 70 [<30| 500} 7 [</0[100] 0 | — |200|15D]| 20]3c0[/80) [ .7 |3 |1.5] 3

3 174 [ 430 | 434 ] ~ |02 — is000i.5] (5]/001 70| 501700135 | ;0[50 /5| - 150|330~ [20]|_3[2 | .7 .5
i75 74291 432 | N <02l — i500] 1.5 | /5 1100 70 <301 003 [<i0 [30] /0| — | 300[750] 28| ~» 13D ([3 |3 |7 3

Y176 [ 428 [ 431 | ~ 021 —~_[1000] I 10 | 70| 50 ~ (3p0] ~ 1<i0] So] 10| — |5@[ioo1 20| ~ USB|[/6 121 5] 3

P 177 | 426 | 4239 | ~ k02 ~ [1isad| { |20 [700{ 70| ~ [700| & 1</0[130] 70| - |200{;50| 20|300][/50| [2 |3 15| 3 ]
178 | 366 [674% AN k02 70 ]! { 115 ]70(30[30 70| 3 | 10] 70| /5| 10 [150yp0l ol ~ [ 70) [ 13|12 [.7] .2

Y 179 _|. ggf_ 351 | ~ 02] 70 |/a00] 1.5) 15 [150{70 | 30 |300].3 1J0 [ 70| 15|15 [7001/50] 30| ~ [io0| | 1.5] 3 |3 | 3]
180 | 367 3831 ~ [«<O2[ 701k I3[ 15 1100 50 |30 180 ~ 110 | 7017315 1391100130 ~ |09 [ I 2 | .71 3]

81 | 368 35¢ [ ~ ko2] 2 liooo] #5175 | ™[ 2] 30 700 ~ [ 10| 70} /5 | 15171301 /0[ 301 ~ 1100y [ 71[2 ] .7] 3]
182 363 | 3551 ~|«02| 70130} ~ | 30| 70[200] ~ | 70| ~ |10 70[ /S| 30|21 30 [~V | 0|3 |5 |3 .5

[§183 | 370 | 356 | ~v <02 70 [la0| i 5} 30750100} 30 1500] 3 [0 1100] 15[ /5150|150 301 ~ [i 15(2 13 [ .3

84| 371 | 357 | ~ 5Q2[ 70 100 1.5 15| 70| 70 | 30 [S00| N [<10 1 7015 | /5 |[/SD[I00 30| ~ [ivo) " 712 |7 | .3

v 1851 3727|3358 | ~ [<02) 70 li00d 515 70| 70| 30 ~ 170 70 1517515000 30] N [iso]| .71 2 | IS 3

t 786 | 373 | 359 [ N 1<02 ool 1 [iST7o0] 70] # 1Ol ~J<i0] 201 15| /5 1730[/50] 30)3000i00) [ 715 1751 .3
/57 | 374 | 360 | ~ |<02|io0 jop)3 | g0 [i00]150] 50 3 _[I5 17015 |30 |iS0]200 50l ~ VO] 703 |3 | .5

It J88 | 375 | 361 | ~ <02 10 1 [135711001 70| 30] 0| ¥ [<1O] 70] 75 [ 2012061 150] 36 ~ [j00| .71 F |3 | 3]

1789 | 376 | 362 | ~ o2l 7 I T15Tioo( 70|30 | a0 | ~ [<10] 70] 15 (20200 /150t 30| ~ |100] (5 13 |37 |.5]

1790 377 [ 363 |ci <0270 155 70| 701 3015001 7 [0 [ 70 203 130] 30 [700[750\ (7 _[ i3} 75| 3

0 r9s [ 3787 365N [<02[ 2 [2acol.5 |15 (70 [ 76T 3¢ JP0] 7 | (0 [Be[t6 [ (S]150]100] 30 [Ano[iSd [2.0] .5 15T 3| ]
192 379 | 386 | N [<02] 020 | 70 [iS2 lioeo o lsel3al30]isa! b N |ogl [1.5]1302.5] .7

T 793 | 380 1 368 | N [<02]; 1.5 [20 jtoo]ion]| a0 Jood 3 ™St D% | V|50 71301 5].3
/94 | 38) | 369 (v [<02[ 70 Wiswol.o [:a {70 20 | solVool S ) 0 [ is| S il islap {0 [0/ | 7 he 1s] 31]) _ |

1 7851 382 [ 371 [N [<02]| 10 kspad 1. 20l 70130 oo & Do [2lig |15 [iso]liol30 igq| (3 2.00.0] 31!

] /96 |.383 [ 372 [ & KKO<7g EAA A 700] 3 [ 16 [ 2916 | Ig [19e][ISo][30 10a| (B 2eT5 [ 8] [

/87 | 384 373 | N koZ| ipo{tom|is | A0 [ 150l 1lso] 30 Jiose] 3 115 | 7a]Is |20 1150 ISol|l-71301201. 51 .. b
t (98 | 385 | 374 | N kO2] 10 1.5 13n lipo IS0 3n 1ool s e 200 200150 [ Tan ol3o151.3

Euﬁ 387 376 [ N <0200 |izas] L S 150/ 150] 30 [I1S0| 3 | 157020 |20 |19{150|30 | N 1D | .5 |35(20/ -5 ]

t 2001 386 | 375 [N |<02| Tolsdls-S130(i50l 70130 7 115 [j00]20 1S [is0 1So| 3.0l30]1-5|. 5

Y 207 [ 388 777 ] N [<02[ico 1§ N Jipo ]l 1500l 5 T8 70 lo}zo_ 1S0]150] 8o [agd 0| [Za B0 [20] -5

1 202] 385 | 278 | N [<02|)00 LS|V [100!l70l 3l 1415 |logl /5|20 200 30 | 7r0] ) 2 3o0h5)1-3) _
20317390 379 [N [<02]ic0| 7nl NIV (70 ]1Sn] N '%gfj 15 ) Spl 15l iion] 00|20 [Beolico) | -7 |2.01).51 .

204 39/ 7" 380 | N [<02] 70 .ggdt-saa ise[ 710 370 1S 156l 70| N Jiso| L8 ]Selt 817

20s| 3931 382 | N |<oz2lwoli 5130 |150]isp] 39 3liglr)islis 10| 36| N | 70| 1.5 [30[20] S

205] 352 T 381 [N J<02] 79 [100g]1-5 [3g [ 10010039 lisod 3 115 [70]15 [3n1S0[(S0[ 3 70| 13.0|3-0[30] -5

207 394 | 383 [N k02170 10005 |30 {fes ! 3US 110151 F0 (801200130 N 170! \3-013.0 3.0l.7

208| 395 | 384 [N k02| (on (.S 30 | 109|100 70 [700] 7 IS [160] 2 | 1S 200, n |7Toolioo) |7 180]1.5]-S ]

209 396 | 385 [N (<6210 lionoll.s [ 30 [100[100] 30 1Seal 31151 70( 16 [ B0 |IsD{20]2n 10| [3olB0l3ol S]] ]
270 [ 3971 386 TN 102 7oli000] .5 [ 30 [150|100{30 [1Sed 3175 1701151 30 | 200(200[ 30 jool [3.013.0]30] s




ller,  , ow, wirang
. T, 100 1.5, asnd
T LAty than valus

v Pt
tne Llimat o

;< = detect L bR
-1 2f the tabli.:®

Toble 2.
Sample Lab. Field Ag AJB BaBeCo Cr CuLaMn MoNbNi PbScSr V' Y ZnZr CaFe MgTi n. e
' ' -parTs per million -—- - n—-percernl‘—1
F 217 AGJ39ejgmu.v4 v [.02] To]iaod 1-0]30. 100305001 3 ¢} 7o 15 30 20l30] N 3.0]3 [30] 7]
t 22 3681 N lcoz|ioolion 30120 | 70| 30|70 lwds (=1 50]30(20 [150[150]30 [A00[3ay | 2 3. .11.5] -7
213 4-00 89 | N <02 10 lasol).g |20 | 70, T0] N | S [0} 7015 |30 1150{300) 36 B3| iS0| [2.0]3 [Zol S| [ ]
1 [ 33471 321 | W <02 380]z00d 15| 15 | 50| 70| 3ol s0e] I [i5] 70] 20] 20] 150l (5030 (200 L7 Li sl -3l ]
Bzis| 333 320 w cogdGoligmltslistioo] 70|30 |Tpo| 3 1so[7al 20115 1150130 |30l o 3 (151 3] [
V218 |_331 [ 378 | v [<02] 150] 20ed 15115 [ 150, 160] 301 100] 5. | 5] 78] 30| 15 ] 150]150],30 |3ad 2ad [ 7] 3 '-ﬂ:ir
t2i7 | 332] 319 1 N <02 I50]2ad 1.5 1 20 |100:100] 30 | To0l S | 15 7;2 |20 25 [ 150! 2001 50 {2epl (5] | 5. |3 15).2 .
He1g 329 318 [ P 02| 150|200 1151 }5] 70 _10] 30| 00, 5 51 15| 150] Zact 30 | 300 tae | 5 | A (18] 2] [ |
teig9 ] 330 317 [ N <.0'Etisalwl.5 15 [100] 70 130 | JooL 5.1 15 70 15 ] 20 [ 15015030, 303 sl2 [
V220 328 | 3/5 | N [<02[ 50|30 5] 16 70| 70| B2 8085 | 18] 70l 20 [ 15| 150!l 6 30] 20513 [15] 2
1221 | 327 3¢ [N <02 Too[ @015 15 [re0] 0] 30]%00] 3] 15| 7020115 [ 15015030 N 1spl 1513 [i15].8
t 222 325 | 3/2e | N <.@oo 1515 [yol io0] 3 {700l 3 115 | S0l 15[ (5 |S0]I90l 90 |ase D] 71 3 [15].3
T 223] 326 | 3/13a (N (<0200 15115 [70]wo| 2|80l 3 1S [70 15 is(is0l50] 20 Sollela s
t224] 324 31/a N |.0400 5] 5170 100l Bo(70d 3 1S |70 (15 {15 [150l 150 20| 200 213 5] 3 i
i‘zzs‘! 322 | 30%a| N k.02 70 |70ad 1.5 [ 15 [100[j00] 30 [P0l S {15 170 (2015 [is0oliplH0 200|712 15]-3
F 226 | 323 | 310al N [<02] 70 1515 [ 70110036 | 7ed 3 [15 |70 115 115 150]150]30 [ranlBo] [7 13 ol =] [
t2272] 320 | 307al N (<02 15018010 |16 [0} 70| 30] 700 3 | 16 [ 30 1 1wolioo| 2| N 1Isd | -S120(i5] 3] (Snio
t228 | 32! [ 308a | N |~ |ispligpdes [Is 1701707101200 3 |15 | 3ol20 ] (S |100j00| 30| N 150l .S 20|15 3|
225 3/9 | J06a| N [202]isp [t 5116 (76|70 |S0|700] 3 |15 [Sol3g | 20115 100 30| N 11BN |15|3.0[15] -3
230 285 [67AB 30 N <02 701700 N | 7 |Gnlac | N [3el NI N 2ol 0[5 XIS NIol ol ts 5 ].15 )
[F 237 Ay 35] [s7AmT o <02 70 1.5120 [15d100130] 70d 5 T10 [1SHTE [ 20 [2a0]is0l 30 N [20) [115130]Z0] 3] [
(t 232] 350 | 336 | ¥ [<02] 70 (0115 [100|109| 30 |%0n! M [0 [80| 1S (20 (dpligol30) ol |0l B0 ]30tS5| .2
Y 2331 349 | 335 [ N [<0z2[ 79 isoo| 1.0 1S |150](00 |30 {0l 3 ko [70[1S 200l 150|300 Jol3olis[a ]
234 | 347 334 | & <0200 15115 |00l 70| 3o 3 |10 70| 1515 |200}i50| 30 | MW 1150l B-0)3.0]1-5].3 ]
235 346 | 333 | N [<04 70 liwodi.0] s Tolmlaml 3 Kielac| 15 12a (D YR ol30D5[ 2l
236 [ 345332 TN K,08[70 1664 (0] s ] 70] 70 ] S0[ 5] 3 Kio[So] 5] (5]2e0]i50[30] NS0l [2]3.0115T.3 ]
t 237 284 [§7308 N ¢ roolload 0] 15| 70! SO[30 N (00|30l 16 20(i10] s 30| N |20d [2.0[3.011-5] -
Y238 344 [67AMe331] N K02 7015015 |20 |iSn] 7038 [Too| S {00l 15 | 20 20|20 | o [15a] R.0l50(20].2
t 229 343 | 330K K02 70 51185 (150 70 |30 |70 5 |io | 7015 1S |2 3o 50| ) 3030 120] 3
Y 240 287 [6Mén308] W [<2 zol7p]l N[ 1S [100] 70 N 13l N Il 3ol N30 isd. 3l N 7n] (20l 20[20] 3]
(Y247 | 282 307 N ko2[:oofwon] I 15 [ 70] 7030 ]3ed 3 115 [30] 1S |20 [200[200[ 30 [N [Ed 303 a15].3 |
11 242 283 | 308 | N K02 S0 {Tod N | 10| 70| 50| N |30 N | N |30 KI0]1S [200| 150 20| N | 10| pg.of 2.0l 151 -2 N |
11293 ] 342 6783 <1 _1<02[100 {150 1S |15 [150] 70 | N [ 3 |10 [Se 3|20 200l 3o | 200] ¢ 30|30lt5].5
[t 244 341 | 328 | N <o2|i50(wpol1slis | 1070 )30 [S00] 3 |10 [Sol20]|20 1sol A | N ispl [3.0]32.0]15[.3 ]
3 245 | 280 BMMBuIS| N [<02( T0|; L0130 | 201100 I N 1o gl 150 3o0]15¢ed 7 7170l 7] 21|
246 | 279 304 | W [< 70|/ 101 15|wo] 70130 |50 N | 10 [ 3o 16 [ 20|Zoa (50l %) NI1SH (Sl 306]2Za] 3
t247 | 276 | 30) [N _[<02] 100 Lol 1S 70| 50l 302 3 |0t 30[ 18] iG] 1so| 30| ©]i1gd |10 |306][rS} -3
248 | 277| 302N _[<021 010001 0 [ 1S |70 70 [ 30 [y N [ 10 | 301<10 [ 80O 1So|30 | N |1 30[30(1S| S|
t 249 2781 303 | N K02[ 10 |2¢giq |is |70 | 50| X 3 Kiol3a| o] ig] g 30| N |1 ol2glts]|.3]
260 | 340 [6iAM327 N [<02] 70 .5 15 [ 70] 7 S0l 3 115 1S | 20 (S0l 3 W [, rol30l1is].3
Y25/ [ 333 ] 326N [C02 70 [iscd (5[5 JTol70]30] 500l 3 | 'S 170T 15[ 15 [150]150] 30| M [5G [2.0[3.0]1:5].3
3 252 AJ2T5 BRI N [« 70 [1000 1.5] 15 ) 100 70|30 3 o] So| w5302 6o| 3a| N 6w [20(8af20] S]]
t 253 | 336 [6WMaS| N 1< 02| 70 |15 1-5] 16 _|10o| 7o |30 2115 [salig |15 [(6olisd 3l N 7 [3.a]tal 8
254 | 337 324 |y 02 70| iead (5] 1S T100] 70| 30 3 6] oo 15T do[ 15| iSn]| 3o [2e0[i80| [ 5 [Folio] 3
f2s5| 336 323 N _[<02|,90]i 155 ]s0] 10 [3oimn 115 | Sol 18 [2a{1so] 150 3] N12ad 1.5 30l S
t 256 | 274 [6748-288| N <.02| 70 1Sl t o] 15) 70] 70] 30 <o g0 s 130180l 150] 30] N ] 15| [ 7 13.01(-5] .3] |
Y257 27131 298 | n 1<02| 10 10| 20li00] 3020 gl l3olis {30 jdoliso| 30| N 150 [1o|ao| 5] 3]
1288 335 7t N Jo2lsolleaol 15 15 (50| B |30 [S0{a [(5]70] (% (20 | Go|s0] 30 [Feg|20g| [rS 30 151,31 | —
§ 259 272 6784297 N K 02| 100|700 | 20] 10 | 15 S0 7 Lol 10 20]'S0))50] 50 |3 3120[r5[-3)
0260 505 §WNa3% N ko2[ — o] 53] 24<xalTool BE[1S] 7{!'s| —[10]l00] 70| N{iool [ 3 [1.5[-7(.15] [Snt5
t 261 | _50¢4 391 1N [<02] - [1Soo{1-5] 20 [\oo]1d0] 3p Iian] N J€io[70 1S [ — (tsp|iso 20| (15 ]|20]20].5 ]
t 262| 503 | 390 | N k02| — [1000).5 |34 o150} S0 Nilolzo g [ — 2000 | N 1.0 120120] 7
1263 | 422 [¢7A84i3| N [<02] — [155] 1,580 7.0f 3o S0[<3¢) 3 [<«oloKial — 5ol 201 N liso| [3.0]2.0]1.0].
1264 42 [ 478 | N <02[ - [wd15175130 70| N 3 o | Ao = 1so]icol 20| N 150 [.5 ]2 0 7T
1265 s07 [8TANSRI N [<o2l —isp[ 7 I N T2 [75]36 Nlis[wN]301 — [ 5] 70l isd W A7 1 o7 ed [Sa 10
1 266 [ 250 6PBw2M N [<02] 5o [og |15 | 15 |70 | 70| 50|30 S |is | B0 ] (5 i5o]1s0 [ 5o | N [poo| 15 [Jo[vs] -3
[t 267 | 254 | 279 |» K02/ 30 10|15 |15 |20 [ 70|30 [Ton] 3 ig 15 | 3o 1m0 (50] 30| & [Isp| [0 [20]to) 3|
t Zz68 | 255 | 280 hg_j‘ggpzo; ) 190 | W |90 |'S00) 8 10 |70 | 30| 2o |dooli6n| 30 (¥og|(50|)|30|30 |16 | 3 )| |
1 289 256 | 28! [ v .02 5o w015 S0 l1oo | 70 | So || 7 |15 160 30 |20 150] 20 |7o0{3mp 1| S [20]05 [ .3
270 | 257 | _282 | v _|kod so 1.6 (1S ioo | 70 | 3o 505 7 145 | %0 15 |30 | 150150l 30 [ N [1so] [ 3 [Selcs [ 3
V271 [ 252 | 277 [N [o2[wo]ax] 3 [ 320 5] 20[700] N [30]15 [0 5] 0] 50|30 N [Sco| [ 516 [ 3].15 .
1272 | 25/ | 276 | N [<02 %0 [2ap| 7 |20 |50 |70 [ 3nllS00| 7 | 15 |70 | 20 | 30 450 | 150] S0l |7 (3o 3|
273 | 258 | 283 [P _[<od 50 [wol 1 118 |70 [ 10080 [200] 3 [1o [107] 18] 20 [200|50[ 3| 0 |i50| 7 S0 1] 5
F274 | 253 | 28% [N <02/ %0 [1s| § |15 | S0l 7ol 30 (To0| 3 K10 ]|10Q] 1S |15 |200| 70|30 | T ! 12010 ] 2
275 | 260 | 285 | N <02/ 50 ]is@] 2 1S | 70 50 00| 3 1o 150115 |15 [15oliol3e | B [iz0l [ 7 (2018 ].3
1276 | 262 | 287 i N K.02[30 [oo] 1.9 | /5 1102 ool 35 | 7ee] 3 | 1o [ 76 [ 22 ]15 ['So] 15030 [3aol 180 [(2 [30]10] 5] [
277 | 2631 288 | N <02 wo| 7015151 70| S| Solseol N l<io [ 10[ 15 |20 |tSofisof3s | |60 1.3 [2.0]10].3
1 278 | 281 286 | N [<.02 70 looot 1518 |10 To|30lT00] MN[0 | 70|15 ] 1S {190] 150! 30 | N |iSe|| & | 36|15 3 ]
1279 | 264 [ 289 | W <0270 [icod ™V [ 1S [3o 2o [Fo| N|Go |30 1o | 20]200] o[ S0| N [¢ 3 lzolio]| 2 ]
1280 | 323 [67R4211K0 <02 = |3 3 | 1S [100]200l 3g|iomo{ 20| 10 [So| IS ] — |2o0[3cd 30| N 5130115 -3




L we-=hesl et ava it Tiaeg woami=r calnant Gaes D3 AN R0y L.

S e )

e H - L ocepphell, DL L Contian, Arncld wyLsy, L., d. mas. b, . Hemilton, 8, L. IMfedec, 3, T, Myller, Ho O. sieiran, 1. Al
Iever.  Antlyacs, Wilsse noled, e 2 itniiw gpmot ip the serage 6.1, "1.15, 0,2, 0.3, 9.5, 0.7, 1.0, L.y, and %o on,
ar 83 she followiny eymeols: 11 - nev 2 P £ = Amircond, Ly < acesrmmivation: -~ - gl looked £orj > = greazey than valuz showa.
ramity ¢f Actermination ars given at e ona OF the tablil)

/\ y Tobie 2

Sample Lab Fisld AgAUB Ba BeCo Cr Cu LaMnMoNbNi PbScSr V' Y ZnZr Ca Fe MgTi Remarks

: : ! parts per millon { — percest—

Y 287 Mg250 682D N _] .02\ 00 200l 7 | iS [1a0] 00] d0 2 lis[10] 15301 70|90 200| |15 [ .20]2.0] -3

¥ 282 | _249 TN [<.0g 702 1.5] 15] po] 70] 20 15 |70 |5 (3050|155 20| B | ispo| (3.0]30]15] .5

1283 2471 272 [N [0 70 (5w 6 (S | 70|70 130|100 3 | 15| 70 ] 15| 20] 50| (50| 50| N |imo| [+ 0|30(t5] 3

t 284 ] 248 | 273N 0 50 (16001515 (70| 70130 | 700] 8 (1S [0 ] 15 |30 {150[180 S0 ™ [2m] [ 7 |3.0[20] 2
285] 425 N [«.0d — Treod 15120 lisolico[30 [0l N 1ip {70110 — isefise] 2ol N -S[30k5].5

t 2861 265 b N .02 70 [ood 1o [ 30 |70 [ 70 [ 3o [2a] 2 Ko [0 |15 [3¢]iso[150] 30 [Be[ w0 [T [Roles 5| [

+ 287| 266 8) [ W 10270 2oeolio [ 16 |70 [70 {2~ 5000 3 kio [ 70120130 |20l 200 3 [Folis0) o320 15] 311 1

1 288 267 | 292 | W [0 75 1 (S5 |7 [50 150 (S|l o) (G0l fo |5 !5 |ipliswlIo | N (KO | 7 [Foto] -8

t 289 268 | 293 /W <02 710 | 16 20 {10 [ 70 ﬁg <o (2 115 130 ltsojigolan [ M :& 10 [Jo 5] 3] _‘
2901 269 ] 294 1N < 3| Y (5 |50 [7 /S [Solteo 3o | P 1 S3olro].a)

t 23 | 2701 295 1 W o {2m]1.5 (1€ (10170 |0 [Sw[3 [0 [ag ]iS |20 [150)is0l3 | &) clA015].3 7
292] 246 271 | W (<o 100 3 (20| o[ G| wp|o0ol 7 [ 15 108} i5 | 30 200[5p | e 200f | S (Lol sl T[]
263] 271 | 296 | N [<.02(00 180 (.0 /5] 70| 50 &_.’% v (41 30| 5| 16 jod Jo! N S5lis| 3] 5 I

1} 294 | 245 | 270 | N k@l 220 ]i00 1050@73 16 70! 15{. %0 50| 2a0( Fo0 <2001 280 | -5 {30 )5 -5

Y 295 | 244 | 263 N<,G27o%5zotootso 00| 7 | 15|t} 20] 20| tso] 200 A0 [ 300 330 15].

296 243 ] 268 [ N [« 70mad 1518 [ 70]150] 30]15ed 7 [ [ 10l 20|30 ! 50]%00] 30> |90 2(30[15] 3|
297 | 242 | 267 [ N 02| olaeed 2 | 3p [100] b0l Z0i5ad 7 15 180].30]30]150 10! 220 3]30l1.5]1.3
298 | 241 | 266 | N {¢D2] 10 2| S8olic6[150] 70 7 115 g 30[30] (56 70 Alzo1:8] 3 ]

1 299 | 240 | 265 | N |02 70 2 1701100300 T0 7 |15 11sg) 30 1S3 100 -7 [5.0(2.0] 3

t 900 | 239 [ 264N [<0d 50 T N[ 313130 3[3n] Sl3a] 10liod NiBOI[-5T 7] o -0

t 301 ] 2381 263 | N <021 180 7115 50| ol 7 20| gol15d 150 100] N 10201526

1t 302 | 220 246 [ N]sO?2l 720|700 5| N |15 7 1isol3col #1185 7130 7 |3alxn N300 [ 5] 7 [rg] 75

Y303 2211 247 | N ko?lden| 7061 3 1 7130130  Joj700] N[ IF] 1517017 [I0[706 N 16O |7 115] 51451 [3ni5
304 | 2221 248 | N 03150703 |7 |30 |30 50 6] N | (5|15 |70 [15 [too] 70 60| N | T 1157105 [S54 20
Jos| 223 ] 249 | N 102150700 2 (18 {30 (B0 |50 [1000]S (15 [ 2013015 Y5 [ag [N 1 1pol 73
306 | 224 250 | N <0256 [7cn| 1B [ & |50 [6a 10 oo N 116 |30 |30 [is [50] 156 N (300 [T 8ol . 7]-3
707 | 2281 251 | Ncgalimsalrealt5 115 (70 20700 N 118 (303015 150! 7D Nl pko 13017 .9
308 | 226 | 252 02100 | 5001 10 2017 |70 [100] N 5 30| 7 {36 N1Z2ool (.37} 3.0
309 | 227 | 253 | N kG250 30|15 |i56] 5|30 |tano] I3 | 16 [70 |80 (20 Bl m| N {200 15|30 5] 3] (54 10

t3/0 | 228 | 254 | N <02 70 lioadr-o |15 [1soliGpianlioml 3 (15 |70 (70130 lisoli50lan [ N s50( |16 |3-0/3 0] 3
31/ | 229 | 255 N <@ 70201 5]15 (101020 [ 3 ['S (S0 18g [Bo 1S [i5d so] N [3 7130[:5] .6 |

Q312 [ 231 | 256 | N o2 1002020 [Igo] 70180/ 00 § | iS5 [T0 30 |iSo[150]| 20| R 30| | S [O(20] S
313 | 232 | 2857 | N .02 150lionoit-5 [ 15 | 70 S0l To| Toy 3 |85 | 50[|30 |20 |30 ol N Zol \2o|3.09.0] -5

[y 314 233 | 258 | F [0 10 1.5 S ]150] 1ol 72000 9 |5 | 2 Jo |190 | N |2 -5 13.-0({30] 3

35 | 239 259 [N <o o[ is |70l ol A AK I AN RS ESTEY 3 |so0lt S

[t 316 1 237 262 | N [<02] 7o 20115 [710]506] 70 3 [18 8035 |20 100l T WeliS] .3

1t 3)7 | 235 260 | N <070 1616 [70170]70|700[ 3 15 [ S0 (30 |20 | S0l 70| S0 [PO3 7 (30|15 .5

t 318 | 236 | 26/ | o <,0§| 1o L5 |15 (100 {501 Jo | Tool .8 |16 (SQ|56)1201150[(00]30| N al2o15] -5 ]

\

1/ Analyses Aylanm'c absorplisn 1

Y Zimirof devecriain, | 1 | 02120 & [ 7 [ 317 |4 301/ 13 ] 703 705 5] 7]i0]20070) [[005].00/] 008 cwne| !B and 5c

X Limit of derecthisi/ity S| o2ir0 (/0] ) |10 (0| 2 [20|20) ¥ | 20] 2 |/ S /100 70| 5 |200]| 20 [.a5 ] 05| Q2| .00z, |mt detem-

ined for
o// soupiss
] |
| ): )
|
1 [ [
L [ ] i}
| )| 1 ]r
LI a

| I |

( I L

| f | ]

e | |—

| ] ] |

| - X

| {

| 11




Fairbonks \
@

1

McGralh \

\

Aﬂtbwage 1

155° 154° /53" /55 ;3.
‘ l ~
- ) ) & >
(o]
o‘ :?,;e
<
>
[ =
L )
<
o
-
i—
3
. A 80\3(
farewel/ ™
\ > A
e\ A r}f’az 2 “eq
6? &s d\ and ~_ \
Crliort, /19688

4
Y Rainy Fass

Y
>

5 \A\m

o
Area/ -
62. \5/ — /{i 54« @ n‘;; 6
o
{
/$55° 54° ]53* 7152°
0 10 20 Jo 40 50 MILES

-l ]

Figure |. Location of areas discussed in this report.



EXPLANAYION FOR MGOURE (2)

SrerTdagai grpocyes

i oud Eeare

Y
C
.
o
a
e
B songlame ratn, fowsTlont  nd theL
Di%s~x <nd voleanfolictic waeke
Intrumive rocks
Orantee, Quartz zanzonite, Rranodiorite Tatermed{uts:
quarty dfordite and losally ayendte, dike awarm

2asdro, and peridotits

w4

Shala, allwiemm, limovtoon, acd
nrgillive, May locally Loelude
Nenozolc sedimencary rotks

15, prominemt gray limegicne unirs,
ahovn lacally

Comaet

Dashed vhere sppractamstely locsted)
Quaried where Aoubtful

— e brrr e
Pl

Dnohad where doubtful; aotved
vhere coticusled

Thorust Lwult
Daghed whare mpprusimetely locnled;

wzried vimre {nferred; mav rasth
on upper plate

Anticline

Showing truce of axtel Plape] &sgncd
whare apyraximately lotated

— ——— —1—

Overturned soticline
Bhoring traoe of wxtl plame, davhed

Vimre approgirmicly 1ocuatg); juarted
vhere inferred

Jnowing trace of axfnl plupe; danhed
where approximetely locaturd

7

]

Aeo 30
Sivixe and dip ol teds

Depkwd symbol ipdfeaten wlli{ilude estimatzd
Irom dlpcant fleld cozeriations

i

Fogeli lsaulfity

B

ELY TRV TTURE BT SRR S

Dike -

Lo telein,
shown

YsJAor

reRTIARY OUATLRNARY

v

JL
LATE CRETACEOUS

PaLEOZOIC

OR TELT/ARY



e2'5' - \© /’ 6215

$-7 pprr
/10 pprrm

/5 pprrm

2 20ppm (vValue shown)

62°%0

(4] H 10 MILES

| S U TR S S J

Figure 5. Molybdenum distribution in stream sediment samples in Area | showing
location of sampies with Sppm or greater.



° <200pp/77
o 200 ppm

62°I5" o 300 ppm

u 50 £sLm
LEAD

1 70 ppm

A ppm
SILVER{ & 1.5ppm

A 2 ppm
.

62°%0

154°30°

o] 5 10 MILES
| I [ i |

Figure 6. Zinc, lead and silver distribution in stream sediment
samples in Area i.



62°*15'

62%00

\

/' §2*)5' ¢
a
NMICKEL < o
]
rA
\ ZIRCONIUM <
N 4
14, ¢¢
AN
\\

10 MILES
| ! 1 f L i

/’ COPPER 4 o

100 ppm

150 pprm

300 ppm

/100 pprr
/50 ppm

200 ppm

S500-700pprn

A /000 pom

/500 pprn

Figure 7. Copper, nickel and zirconium distribution in stream sediment

sampies in Areo |.



perdcens

percens

76.2
N L]
o 1
3 16
e 14
42 Aveo / 12 /4/'490 2
249 Samples 556 Somples
10 “E 10
Q
S
N
& 3 &
[ 6]
9 4
2 2+
T T T T 1 T T T T { T T T T T T T T T T Al v ) 1 1 1
N «1 1 LS 2 N <y | 252 3 § 7 /0
pom-Ag prm-Ag
w1 1977 ,aJ]’”
A\
Ay
76 - 16~
14~ 14-4
/2. Areo 3 /2 Areos /, 2 o0nd3
3/8 Somples /123 Somples
10+ \E 101
A0
Q
n\) L
8- Q 8-
6 o
4 e
2- 2+
R—\ e S
T T T T T T T T T T T T H 3 T T T T L T T T T T T Y T
N o< N o< 115 2 3 5 T 10
ppm-Ag pom-Ag

Figure 11.--fistosrame snowing diztribution of silver com$ant in 51-cam scdiment sarples fyom arekx 1, 2 and 3, Symbols ueed: < = lcss than:

K = nol deteclud.



percent

percent

48.
36 85

57

32

28

24~

20

Area /
249 Somples

J2-|

28

24-

20

T T R 1 r T ¥ T T T T
ND N €20 20 30 50 70 100 150 200

ppm -8B

Areo 3
3/8 Somples

r——% r—x
T 71 1 1 [ T T 1 { T i T
NO N <20 20 30 S50 70 (00 150 200 300

cigure 12,~-Hisrograme shoving A{stribution &f beron content in stream sediment samplee from mrese 1, 2 am 3,

ppom-B

W = not deteelva; D = nmov determined,

percent

percen’

376
36- I
-\
32 ,
78 1
24 — Areoc 2
556 Somples
20—
16 —
124 ——|
g
‘_
1 T LS T hJ T r T -—'Y_]T‘T_l 1 T
NO N <20 20 30 50 70 |00 150 200 300

32

28+

24 -

ppm-

® _338.7

— Areas /, 2,ond 3
/23 Samples

T T T 1 T T T )| T T T
ND N <20 20 30 350 70 /00 150 200 300

T ) T

ppm-8B

Symhple eardr < » louw than;



Mguara 13 wvtsotoarams rhiomrins Aleerthutisn af berjum content in stream sediment sanples from mrcasz L, 2, amd 7.

I = not Jetsrmined.

_ 56 A rea 2
556 Somples
Areo / ]
i 249 Samples ]
! W
q\d w.- ql
o ¢
N
2; 32 3\ 32
24 24
/61 %
8 27
- —
T 1 Rl T T T e T T T v ' LA T 13 T Y T T Al T
ND </bD 2 15D 20D 300 S00 00 1000 /5@ 200 a0 I000 MO B0 00 /S0 N IO SN T K0 1500 2000 3000
pom-Ba pom-Ba
1 Area 3 @ Areas /[, 2, 0nd3
3/8 Samples /1123 Samp/es
* N —
E < 40-
Q
© Q
\ N
Q
Q 22 N
244 24 4
e 8
8- 8
o — —
T T T | SE T T T T J&p T T 1 LR Yoy A GEaE- d T ! 7
ND 00 15D 156 200 IO Sgo rov rono 1500 €000 £000 7000 »T000 AD </00 100 150 pO Jo S0b TOO KGO /300 000 IOYO SO0 7000 s TD0D
27 - Ba oo - Ba

Sywrols udedy < v lars ikeng



S6 4

8 -
Area / o Areo 2
Lo 248 Somples ; 401 556 Somples
“ «
3 N
3 -
Q i) t)\ Je
4 24
18— 16
5 —L
T T T T 1 T " 1 v v T
N 4l i 15 3 5 7
ppm = Be
— 4_
. Areco I N — Arees [/ 2, 0nd3
N 3/8 Somples S /123 Samples
S G
\ S
NS y—li 3 %
2 2
16 18-
8- 8-
T T 1 | T T T i T T T T y —
N o5 2 3 5 7 20 N o852 3 S5 7T
pu-Be

Toount A mall{otoprems ohoving disiribulion of 2evedliwa contant {n oirvan sweiment smmlag fyom 6rimu 1, 2, and 3.

N om nar Axssdred.

Do Be

Qbola wcuds

< v bugr o

arg



e S

e

percens

J2

24

-

7

é

L

20

72

=

Area /
£49 Samples

.
:

T I T T T r— 7T T
N o0 0 )5 20 1O SO0 2
pom~ Co
D54.i
Arco 3
318 Somples

A

T i

T T T T T T T T T I I

N <0 10 S 20 30 30 T0

Figura 17,--lietogrems shodirg disiribulion ol coébalt comtent 1n gtrown sedivient mamplsa Yrom eress 1, 2, &nd 3, Sycbols upad)

pom-Co

. ® nel detected,

percent

percent

48.0
" ]

28 A

24 Area 2
556 Somples
2

/2

‘-
©o 15 20 3 s
ppm-Co
J 45.9
S0
N
32~
29-]
24-1 Areos /, 2, and 3
/23 Somples
20+ T
/6_
/2
8
44

T v —

T T T T
A o) Jo 45 PO JO SO A0

ppon-Co

< » lees Lham;



seroent

pf/‘fﬁfh’

36 -4

32

26

24 -

20 -

36 ~

28

2¢

|

Area /
248 Sompirs

T T T T
N <0 20 30

M T T T T T T T
10 0 oo 1502001?050013010001500
pom=-Cr
Areoc 3

'—I_:?/B Samples

——

Tignen 16, --1stograna showing distributlon or uhronlum 2o@tunt in stream sn&iment sarples [ron arcas A, 2, mnd 3. Rymdole uendy < = tei

U = pot datected.

pom=-Cr

T T T 1T 1 T T T 1 T
N <0 20 30 50 70 100 150 200 300 500 700 1000 (560

percent

percent

32

<8

2% A

Arco 2

-4

-

J2 -

R M

~
} 207w

556 Samples

N @0 20 30 30 70 ,00 150 2™ 300 S00 T00 100D 500

R
l-‘. Areags /1, 2,0nd3

i L//EJ Soumples

1

N T T
N Q0 20 30 $0 70 (00 (S8 200 300 SO0 700 (000 1500

DA -Lr

.80



crir

[

oer

per:t’n%

_ 36
32‘ 32_
28 Area / 2 ] Area 2
2485 Somples 556 Somples
4 24
+“
20 S 201
<
S
16 Q 16
2. 12
84 8
4 p
y m—
1 T |4 T T T T 7T T Al T T T T T T T T T T T T ) A— H
s 5 7T # J5 20 0 50 10 /00 50 200300 <5 5 7 /0 45 20 30 50 0 MO /50 200 IO D
pPLO7 - Cu ppr=-Cu
440
361 I:j 346~
JZ-‘ 324 ,—-
284 Areo J 28, Areos /, 2, und 3
3/8 Somples /123 Somples
1(-‘ 24 -
4 —
20 Q 201
W :
b
16 1 &
Q
724 )2
8- g
A 4
b e | T T T T T 1 T T T T T T Al T T T —T T ) al g T
S § T IO 15 20 I S0 0 /00 150 200 300 S8 7 4D /5 20 JO S0 JO /00 450 200 300 SO0
Ppm-Cu

Figure 17,--Hi{stogrems showing nlatribution of cupper content in Stremm sediment samplcs Irom arcas 1, 2, and ¥.

pomM-Lu

3ymhols uaeds < = less then.



Loroear

/O(’“/’CH/?f

40 -

Area /
240 Somples

T T T T T T T
G332 5 7 00 150 209 300

’ ppm~La

nJ msa.s
r\r
64 ~| !
55
48
w0 Area 3
3/8 Somples

32
2
18
.

PR A S S s v M S

Figure 1h.walllgtozrana snowang diesriburion of lantnenum content In stream sediment vemplos Cromu arcas ), 2, and 3,

b

opnm-La

= notl detveekd,

1'

{ﬁ 40 Area 2
by 1 556 Somples
N
3 *
2 4
18 ~
A —
1 T T Al A g T T L R T T T T
N 30 30 50 70 100 (50 200 300
pom-La
48]
R w0 Areos /1,2, 0nd3
bt /123 Samples
N
] =
24
16
84
N0 30 S0 To w00 s50 200 %0

pbom=-La

Syrpals weods

< ® ) =5 “n



oersen”

percen’

72

64

36 -

@ - Area /

40

24

248 Somples

T T T T T T U T T T
100 15V 200 300 S0} 700 1000 1500 20X 3000

PLM = 1Mn
2]
-
56
28 Area 3
318 Somples
104

100 150 200 300 500 700 1000 1500 2000 3000
PO -Mn

percent

percent

h

2

(Y

i@ Area 2

46 -

SZJ

24

556 Somples

1

TZJ

56
48
40

J2.

24 4

T i S 7

T T ) T T T
100 159 200 409 00 TV 120 150U 2000 3000
ppom-Mn

Areos 1,2, 0nd3
/123 Samples

T T T 7 T T R [ T
100 150 290 300 500 700 1009 1592 2000 3000

opm=Mn

vigure 15.--Plstograms suowlag dixtriburion of' manganase coalcat 1i dtrean podliaunt swuples from arens 1, 7, ama 3.



,Ot’ré'c’/lfl

percent

815 75.1
la’_j /g_]
Ao
as
/5 - /6
4 14
12 - /2
Areo / % Area 2
. 10
” 248 Somples s 556 Samples
3
0—1 Q\ 8-
é &4
4 4]
2 24
T T 1 T AN I 1 T 7T T T U T T 1 71 T v T 1 T T T
M o5 5 Yy 0 5 20 00 N <5 £ T 10 15 20 3D
pom~ Mo ppm-Mo
| 54.7 72.7
8 j 18 4
‘t-EEZA 16 ]
./\,.-
4 14|
/z-l 12
Areo 3 “ Areos /1, 2 ond3
/0" Q 10
318 Somples s /1123 S amples
N
LT -
6-1 .
4 pa
2<‘ 2-
T T T T L—r—jﬁj‘l—l T T T 1 T 1 T T 1 Al Y1 1 . T T T T T T
v <5 5 7 wm 52 N 25 5 7T 8 15 20 0
opm=Mo ppm-Mo

riguce 20.~-Rlatograms showirg distribat{om of molybdrmme comtent in strear sediment sarflea from aress 1, 2, snd 2.
¥ w not dutecixd,

Symbols wged: < m lcws Shanm;



percent

percem‘

RIE

28 -

24 -

20

=

Area /

249 Somples

v
N

36~
32

o]

24

T
«©

T T
20 30 50

mSO.-‘»

N\

T T T T

Areo 3

3/8 Somples

T T 1 T T
N 20 20 30 50

T 1 Al

ppom-Nb

T

T

percent

m850
A

324
28

24

]

Area 2

556 Somples

T 3 Al
N 20 20 30 50

733
NN

'

i

24

NJ Areos /2, 0rmd3
/P23 Somples

T T T ¥ T
N <0 20 30 50

~T T A

ppm-Nb

Figure 2)1.—Histogrunz showing dfistyibuiion oF niohium oantent in stream sedizgent samples frow Areas 1, 2, and 3. Sycboly used:

¥ = nal detected,

T

< = lcx3 Shent



oercenr

percent

36 4 36-
32 2
Z8 ¢y A
. .
e Areo / 2 Area 2
249 Somples 556 Somples
€0 INIIPGRS
Y
Q
N
16— %\ 1.5
12 12-|
B B_
4 1 4 -
t J T T 1 1 T Ll T T T T R 1§ T Al T T T 1 1 T T 1 I T ]
N« T 10 45 20 30 50 70 00 50 200 300 500 N 7 00 15 20 JO S0 70 (0D 15D 200 300 500
ppom-N/ ppm -V
43« J
. ] .
VT
32 32 4
289 Area 3 28 Areas /, 2, ond 3
3/8 Somples /123 Somples
24 24
' 1\
20 - T 204
Y
<
o
16 6
Q
18 lé-‘
3 e_‘
4 - sl Ij_‘
h T T r T T 1 T T T T T T T T T g T T T L T
N 7 7 90 15 20 3O SD 70 100 130 200 300 300 N7 T s 20 30 Fa Ty 1dD IS0 237 S0 Y
pom-N prm-N

rhure 22.--flislograms stewing distritution a1 wniekel eontwmt % ¢lraam <AASywnt zanples Trom arcer 1, 2

K = nou Aezectad,

2, und 3. Hymbalz ugals < . 1255 “hen,



percerns

/OE‘/C'OH/'

28]

24

20

12

32

20

12~

!

il

N

!

Area /
248 Saomples

T T T 1§
N O Ip 15 20 IO

l:] 43.7
’—'\r

-

b T T T T
50 10 wo

PO~ b

Areo 3
318 Somples

Flgure 23.--Rirtarrams showling dlalrlbucion af laad content fu streb sediment vamplee froul srsaz 1, 2, end 3.

| —1
T v T ¢ T T T T T 1T T T 1 T
N <D 10 15 20 30 SO 720 100 130 20D 300 500

% not detected,

Lo Pb

senr

oer

percenl

28

24

/2

8-

z8 -

20-

»

g

20

Area 2
S56 Somples

byt = e -

v T —T T T b
N O 10 15 20 N S50 7D 10D 150 200 0o 500 TN
porn-FFb

Areos /2, and Jd
/23 Somples

T T M

. — 3 =
WD 10 E 20 30 50 10 100 IED 200 J0O 500 700
Do f3b

Symbol: wuad: X v legy thas;



/cer(‘c"ﬂf

72

4

42—

4

N

66 |
56
4y

40

N

Area

/

248 Somples

32

2¢

I L T ¥ T T T

ND Y <« 5 1 a3 4S5 20 s} B
pLm- Sc
Areo 3

3/8 Somples

T T AL
[S T -3 BN I 1]

pLm-Se

4 1
N N & 5 7

——

T

v

percent

percent

«& .

o~

4

Area 2

556 Somples

64 -

56

48

40 -

32 .

24

v T T T
5o s

L OM-SC

Areas /2, onc3
/23 Somples

5

7

——

Al

0

T 1 1
17 20 30 SU

pPOM-Sc

.

¢izure 2b.--Wimtograms Ahowing distributien of acand{ux content in stream sedimsnt sarples Toom BAreas 1, ©, wnd 3. Symbols used)

N = not detectod; ¥D « not datermiyed,

— -

< » less than;



percent

percent

/“,;w’ l.’_;

SEE Sumpras

7

~

T ™ 1 T L LI S | T
N ST 20 W0 150 0 JOD S0 TOD 1000 /500 OO

ppm=- S

Areos /2, oo

F) 2}

324 -
28 b
Area /
£48 Somples
24 'rer
*ﬁ 20
20 Py
Q
N
6 QQ"\ 16
12 2
BT .
- :__’ s
j 1 T Al 13 T L T
N Yo o sb ra0 o o 3bo so 0 s00e 4500 rv0 3500
ppmM~ 5r
43. 4
1 L ]
324 w-.\ -
8~ 28~
Areo 3
3/8 Somples
24 25
'Y
z0] L o4
(QI
| 5
7.3
Q 73
1e - 124
8~ | ﬁw
AJ A
hJ“LJ"fA

pJ
N

blgure 25.==Hislogmama showing dlzertbulion of giromidum continl In AtreAm sedimeot swmples frow aveay 1,

" -

L
<5 50 10

not datsptad,

1o o sho 3ho o 700 1060 1500 2be0 Hiew »3e00

ppm-5Sr

N

T ) 1 T T T 13 R T 1 g
N <30 50 0 100 13D 200 O SOB M0 J000 15D 2000 KD ra00

pom =

2,oand S Dnmbuls mzed: & = emnoom



oercent

204

oercernt

s

[mpe] 412
36 ’__I"""
22 Arey 1 i Areuv 2
49 Somples 556 So/np/es
28 - 9
“
A
20— Q
\
\
Q
16 Q7
r2- _
a- -
‘-l “
7 T T Y T T T 1 T 1 T Y T r'_’—“r_'_l'- T T T T T g ml
7 0 5 20 30 50 ;o 160 (50 200 30D ;—/9 5 )0 0 s0 » 1o 150 200 J00
ppom=~Y pom-VY

576
g6 l;l xJ |:|4J.9

Areo J Areas / 2, ond3
324 32+
3/8 Somplses /1723 Somples
281 28+
24 24-
A
NS
G
Q
3
§

L

r—« T - 1v 1T T 1 T T 1 Vv 1 1 7 Ty T v T 7 [ T T v T
T 40 /5 20 J0 SO F0 100 250 200 Ko 7 10 1S 20 30 Sa 70 00 158 200 300
popm—V ppm-

Iigare 26,--Histogrens stoving distribution or vanedium comtent in atream seddnent samplag Froa srcss 1, 2, end 3,




percenr

aercent

AN
40 N w“
Q
Q
\
S v2 )
Area / Q Areoc 2
249 Somples 556 Sompn.
24— 24—
6-] 16 -
5 8-
I T iJ & AJ T T T ¥ T T T T T T T T T T Y T Y T T A\l T
N0 N w0 10 /5 20 Do 36 J5 K0 IS0 MO N WD 0 15 20 30 3D 70 100 156 200
ppom =Y ppm=7Y
64~ A
$6-1 -
48 pu
W
40~ N
G
©
by
32+ Jz ; .
Areo 3 A Areos / & and
3/8 Somples 125 Somples
244 a_|
/6 16
) ) A_,_J‘J
T 1 U T 7T T T T T L | T T N T T T Bl T 1 T T T Y T T
¥D N QP )0 15 2D 30 30 T 0 1850 200 300 MO N D 0 1S 20 Q0 S50 70 0 ISP 20D 300
PP =Y poOM =Y

Miure 27.--HisTograns shoving dlstribution of yttrium content In asrean wdiment aampleg frum ayess L, %, apd 3, Sychols wsed: < = Lias 1-en;

R = not dateetedy ND = nox detarrned.




oerssmar

percent

8.5
e

ol

76

14

10

Area /
249 Samples

T T T

T
N <200 200 360

76.7
/8

76—
/4~
/2

101

T T T T 1

Area 3
J3/8 Somples

F T T T 1 T
A <2DD 200 300 50D 100 1000 150D

Figura 26, ~<Hixtograms showing distribution of zilne content in stresm redimep) saaPles from aress 1, 2, end 3.

N = nol delmeted,

T 1 T

PP =LK

T

T

percent

percen’t

7, c
18
16
14
121
0
8 Areo 2
556 Somples
b=
e
2—
—
Lag 1 1 T Al L LN T T T T
N 20D 00 30D 50O 700 00 150D 2000
poOM=-LZn
— 75.0
/8-
—
16+
"
124
0]
8 Areos / 2 ond3
/723 Somples
6_
l—
2
T I ™ T T i N T A T T |
N 200 200 300 S0 oo 1000 iS00 2000
Lo =-Zr

Syubuly aaed; < - layn than;



parcesrt

percent

36

32

28 -

20

pom=Lr
50.3
36 E
3 ’JVW
28
24—
7 Areo J
3/8 Somples
16
124
&
4
r 1 T U 1 1 T 1 1 T 1
N 20 3D 50 2 w0 /50 200 300
ppm=Zr

| Nl

Areo /
249 Samples

—T T

T ' 1
20 30 £5 70 ,00 50 J00 00 300 100 /080 7500

— ST
,‘Y/w,_

Fieure 29, --lligtograme sloing dictributlan of eiveuntum content n sbveam gedimenl ¥amplad Lros arese ), £, and 3. Jymtels ugeds U

oarzent

oercent

$5.2

¢

-t

@ Area 2

556 Samples

17

12

o

=~ — - - = ———

N2 30 g2 D DU I MO D S0D
oom L7

321
*- D
Jz-
28 -
24-
» Areos /1,2 onaJ
//23 Somples
16 4
2
84
4
— =
N 20 J0 50 0 100 150 200 390 500 /00 1000 1500
ppn=2Zr

not 4a” rzry,




