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s This series of geochemical maps shows the distribution of copper in four sample media: (A) the oxide residue (the
oxalic-acid-leachable fraction) of the stream sediment, (B) the minus-80-mesh stream sediment, (C) the ash of streambank
sod (mixed organic and inorganic material) collected beneath the water level, and (D) the ash of aquatic bryophytes

(mosses). The copper data are plotted on base maps showing generalized geology and the drainage pattern. The map symbols
show the sample sites and ranges of values in the following manner: (1) open symbols denote background, (2) small black
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i A e OO symbols represent weakly anomalous values, and (3) large black symbols denote strongly anomalous values. Because the
= s T2 &5 g [ el small black symbols represent weakly anomalous values, they are considered to be significant only where they are closely
B 5 204 3 45 2> associated with strongly anomalous metal values either in the same sample medium or with anomalous values in other sample
\ kz o i \Pl media. The ranges of values represented by the symbols are shown on the histograms which accompany the geochemical maps.
T 10l = : An explanation of sampling, preparation, and analytical procedures is given in Circular 734, which accompanies this folio.

Complete analytical data for geochemical samples collected by the U.S. Geological Survey in the Tanacross quadrangle are
available in a U.S. Geological Survey open-file report (0'Leary and others, 1976).
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0f the four sample media, the oxide residue (mainly secondary iron-manganese oxides) of stream sediment and the
aquatic bryophytes act as scavenging agents of jons in solution in the stream waters. The copper content of these media,
therefore, is indicative of the amounts of copper migrating in solution from bedrock and colluvium. The copper content

COPPER, "IN PARTS PER MILLION
YUKON-TANANA UPLAND

DELTA JUNCTION 72 mi,

/ROT LAKE 3 Mi.

DELTA JUNCTION 72 Mi.

/DOT LAKE 3 Mi.

Arithmetic mean =13.9
Standard deviation = 8.4 E of the streambank sod represents both copper scavenged from solution by the organic material and the copper content of
Geometric mean =Sk the detrital material in the sod. The copper content of 'the minus-80-mesh stream sediment, on the other hand, mainly
- T.2IN. T . . . . .
Tan X . P | represents the amount of copper within the detrital material of the stream sediment.
eometric deviation = 1.64 S

e eSS S e e Copper values in the ash of streambank sod show a relatively high positive correlation with the organic content of

] the sample. This high correlation suggests that the amount of organic material noticeably influences the copper content
of the sod. A regression analysis--log copper vs. organic content--was used to determine the influence of organic content
on the variation of copper values in the ash of the sod. This type of analysis allows separation of those high copper
values that reflect the concentration of background amounts of copper by organic material from those high values that are
derived from a mineralized source. Values from the regression analysis--shown as residuals--were used on the geochemical
map (fig. C). The distribution of the residuals is shown on the upper of the two accompanying histograms. The Tower
histogram shows the distribution of original copper concentrations in the ash of the streambank sod.
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The copper values in the ash of aquatic bryophytes were not adjusted on the basis of percent of organic material
because the organic content of the bryophytes shows little variation.
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The histograms and other statistical data for copper in the oxide residue of stream sediment (fig. A) and in the
S 2 g g minus-80-mesh stream sediment (fig. B) show two populations. One population (generally lower values) represents the
COPPER, IN PARTS PER MILLION copper content of the samples collected in the maturely dissected, forested terrain of the Yukon-Tanana Upland--that
part of the quadrangle north of the Tanana River. The other population of generally higher copper values represents
Arithmetic mean = 114 samples collected in the rugged, mountainous terrain of the Alaska Range--south and west of the heavy black Tline on the
ren Standard deviation = 47 map. In the maturely dissected terrain, chemical weathering is probably the main factor controlling the mobility of
Geometric mean = 103 copper. This type of weathering may be characterized by the solution of sulfide and other minerals and a general dis-
persion and impoverishment of copper and-other base metals in the weathering zone. In the rugged mountainous terrain,
on the ather hand, mechanical weathering is the primary process controlling element dispersion. In this environment,
impoverishment of metals in the weathering zone due to chemical processes is a minor factor.
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In the terrain north of the Tanana River, anomalous copper values in the oxide residue of the stream sediment
(fig. A), and to a lesser degree in the other three sample media, delineate known mineralized zones and several potential
areas of mineralized rock. The most prominent anomalous area is near the east border of the quadrangle (fig. A). Sev-
eral of the anomalous values in the northern part of the zone represent samples collected in streams draining an area where
there is at least one porphyry copper prospect--in T. 22 N., R. 21 E. In this area, scattered anomalous copper values
in the minus-80-mesh stream sediment (fig. B), and in the ash of streambank sod (fig. C) and of aquatic bryophytes
(fig. D), roughly correlate with the anomalous values in the oxide residue of the stream sediment. The scattered anom-
alous copper values in the oxide residue south of this area suggest the presence of additional zones of mineralized
rock.
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A cluster of high copper values in the ash of streambank sod (fig. C) indicates an anomalous zone in the west-central
part of the quadrangle. Scattered anomalous copper values in the other sample media in the vicinity of the high copper
values in sod ash suggest a rather extensive area that should be explored further. Anomalous molybdenum, lead, zinc, and
arsenic values in this same general area (Curtin, Day, Carten, Marsh, and Tripp, 1976; Curtin and others, 1976b, ¢; Curtin,
& 0'Leary, and Carten, 1976) give further evidence of mineralization in this part of the quadrangle.
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In that part of the quadrangle north of the Tanana River, six base metal prospects were not defined by high copper values
in the four sample media. These prospects are located in T. 24 N., R. 10 E.; T. 21 N., R. 14 E.; T. 21 N., R. 16 E.; T. 18 N.,
1N R. 15 E.53 T. 16 N., R. 18 E.; and in T. 24 N., R 20 E. The surface features of at least two of the prospects are similar
———Jdez00 to those of two occurrences of porphyry copper mineralization that were outlined by high copper values in one or more of the
g sample media. The absence of high copper values around these prospects, however, indicates either that the copper content of
the altered and mineralized rock is low or that the amount of mineralized rock is too small to produce copper-bearing dis-
persion trains that could be detected at the sampling density used in this study.
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The results demonstrate that copper occurrences are more completely defined by the use of a combination of sample
media than by any one of the sample media when used alone.

Patterns defining areas of copper potential are shown on the composite geochemical map of copper and molybdenum

B. Copper in the minus-80-mesh stream sediment D. Copper in the ash of aquatic bryophytes (mosses) distribytion (Corcin ane others, 19785}, which fs THslided An this Folfo.
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