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MAP A-MAP SHOWING THE

DISTRIBUTION OF SAMPLE LOCALITIES

ANOMALOUS COPPER IN STREAM SEDIMENTS

This map is part of a folio of maps of the Ajo
and Lukeville 1° x 2° quadrangles, Arizona, prepared

Interelement relations of copper

HAVING

The geographic distribution of high values for this
factor coincides with the distribution of mafic rocks,

WITH SUPPLEMENTARY CONTOURS AT 100 FOOT INTERVALS
NATIONAL GEODETIC VERTICAL DATUM OF 1929

mineralization in this area would be expected at
considerable depth.

MAP B-MAP SHOWING THE DISTRIBUTION OF SAMPLE LOCALITIES HAVING ANOMALOUS
COPPER CONCENTRATIONS IN HEAVY-MINERAL CONCENTRATES

Huston, D. L., 1984, The significance of a widespread
stream sediment anomaly in the Batamote
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Assessment Program. Other publications in this folio concentrations of copper has been related to gross of felsic rocks. Copper, though strongly associated iR of Arizona M.S. thesis, 163 p. e 53
include U.S. Geological Survey Miscellaneous Field variations in the composition of the country rocks with this factor, has a loading less than 0.5 in e Keith, S. B., 1974, Index of mining properties in Pima & =
Studies Maps MF-1834-A and MF-183L4-B and Open-File (Theobald and Barton, 1983). Subtle increases in contrast with the dominant elements of the factor ’ T e e o County, Arizona: Arizona Bureau of Mines | 14° | 12° i = 10
Reports 82-419, 82-599, and 83-734. Open-File Reports copper, related to mineralization in copper—poor which have loadings well in excess of 0.5. Plots of r The oggpez 3n9ma y lan edv;c;nlfy Ob t;owter Bulletin 189, 156 P, il o &
82-419 and 83-734 constitute the basic data and rocks, are probably masked by the great range of copper against the factor 1 scores (figs. 8 and 9) a2§ 1stre :che 1? ?Ormallze ata tor OM BlLredn 1978, Index of mining properties in Yuma //’ 25 g
initial interpretation on which this discussion is copper concentration in more copper-rich country yield a dense cluster of points generally increasing §et1men San l.eaVY m;gera conaal ?: ei' gre County, Arizona: Arizona Bureau of Geology and ! o & "
predicated. rocks, when only copper data are considered. from a factor score of -1 at low levels of copper to 1; enseda?omallez b 1 zdsame v1ct§1 ¥ a:g eend Mineral Technology Bulletin 192, 185 p. & DO BO0D 0000606
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INTRODUCTION normalizing each of the copper values against the have expectable levels of copper for the composition ungsten, TE s ronbium i ount i i ty tgw Ajo and Lukeville 1° x 2° quadrangles, ey = i RO NG
average copper content of the lithologies present in of the sample as expressed by the factor score-—they gl © ESaealy S BURREs s S oW il Wiie southwestern Arizona: U.S. Geological Survey Pom C
: : . : middle or upper levels of a hydrothermal system. The Open-File R t 82-599 le 1:250.000 pm Cu
The geochemical reconnaissance sampling was done each drainage basin. The absence of detailed are not anomalous. The scatter of points above and to K 4 16 the: 1 5 o th pen—rile Kepor 599, s?a e 1: 5., .
; : information about the lithologies in each drainage the left of this zone on figures 8 and 9 are samples R e 0 SR enEl berocl Bl B i Landergren, Sture, 1943, Geokemiska studies over ‘4/?/ ' Figure 2.--Hist howi i i
during 1979 and 1980. The area covered includes all : are Mesozolc sedimentary roeks AR e | o | S i?() gur . 1stogram showing distribution of copper
6f the Ajo 1° x 2° quadrangle in the U.S., except the basin and the normal copper content of each lithology that contain more copper than would be predicted from S . A r{: “-1 i lyt g b gr‘anesber’gsf‘alt?ts Jjarnmalmer [ Geochemical So‘\’VA i PAPAGO in stream sediments.
; ; £ L i11 precludes this approach. A practical alternative, the factor 1 score. They are the samples that cause b o< il ek i el Wil el d studies on the iron ores of the Grangesberg On=~ INDIAN
Papago Indian Reservation, and part of the Lukeville ; volcanic rocks that form the main mass of the Growler ; ; ’? SN
1° x 2° quadrangle west of the Indian Reservation and used here, is to geochemically characterize the the relatively low loading for copper on factor 1 and Ml - e e e e mines]: Ingeniors vetenskaps akad., Handl. 172, A ESERVATION
north of the Mexican border (fig. 1). A total of 971 dralnage basins in 't;,er’ms Of: the multi-element data and are defined here as normalized anomalous samples. rocks, which would be suitable hosts for early i 03 1_31.A i i i T . HEAVY-MINERAL CONCENTRATES
sample localities yielded 971 samples of stream detelene a "normal re}at}on of copper to these. Samples that contain more than 50 ppm copper in stream Tertiary mineralization. Small bodies of e ersgn, o AL Coayl DGR e ray, gy ! . 3
sediment finer than 30 mesh and 952 samples of the multi-element characteristies, and, thereby, define as Mineral resource assessment of the Ajo and

nonmagnetic fraction of heavy-mineral concentrates
from stream sediment. Sample localities were selected
on first-order drainage channels, generally reflecting
a drainage basin of less than 1 km“. Sample
localities were furthur selected to represent the
mountain ranges and their immediate flanks, largely

anomalous the samples in which copper concentrations
exceed that normally associated with the suite of
elements present. Thus, samples are defined as
anomalous only when mnormalized against the expected
lithologically controlled copper content.

Data from Theobald and Barton (1983) allowed

sediments or more than 300 ppm copper in heavy-mineral
concentrates have been defined as anomalous on the
basis of copper distribution alone (figs. 2 and 3).
Samples that contain less than 10 ppm copper in stream
sediments or less than 30 ppm copper in heavy-mineral
concentrates are not considered anomalous because of
analytical uncertainties at these low levels of

porphyritic, calc-alkaline intrusive rocks, presumably
in the roofs of early Tertiary cupolas, cut the
Mesozoic rocks within the anomalous area (Haxel, oral
commun., 1980). Small base- and precious—metal
prospects and mines are in the vicinity.

Peterson, dJ.| AL, and Tesdal, 'R, M., 1986, Mineral
occurrence map and tabulation of geology, 0
commodity, and production data, Ajo and Lukeville
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a thick fill of young sediments in the bas1ns: The sediments and 17 e erpentb in heavy-mineral The copper content of normalized anomalous The copper anomaly in the Ajo Range is MF—1834-A le 1:250.000 (s OWO0OO0000000000 0000 OO0 O
average sampling density was one sample locality per concentrates. Relations of copper to each of the samples is probably not related to major, exposed : i 34-A, scale 1:250,000. o © ——AMOLKROVWOOOO0OA0d0000d
; 3 : : e et represented by normalized anomalous sites. Though the Theobald, P. K., and Barton, H. N., 1983, Statistical = - —AMONONOOOOO O
3.1 km® for the mountain ranges. All samples were other elements are expressed by the correlation mineral deposits. The geographic distribution of ety s pabielien S SabE il e ki : > * i i e cRouese s
analyzed by optical emission spectroscopy for 31 coefficients in figure 4. The relation of copper to sample localities with normalized anomalous copper hon 1y iti 3 i EREE R T s el bR i =
c i : i the ferride suite of elements (Landergren, 1943) is i : lomalous sample localities for the two media do not data from the Ajo 1° x 2° quadrangle, Arizona:
elements. Collection, preparation, and analytical y G R concentrations (the smaller triangles on maps A and B) coincide. In the heavy-mineral concentrates, the i ; Ppm Cu
procedures are detailed in Barton and others (1982). particularly strlglng for strgam sedlmgnFS, since all is remarkably coincident with a variety of evidence anomalous sample localities are generally no;thwest P U.S. Geological Survey Open-File Report 83-734,
The porphyry-type copper deposit of the New of the elements with correlation coefficients greater for mineralization around areas, such as Batamote, the and aligned with the anomalous sample localities in 40 p. ¢ Figure 3.--Histogram showing distribution of copper in
Cornelia mine at Ajo (Dixon, 1966) is the largest than 0.3 are in this suite. 1In the heavy-mineral Copper Mountains, Sauceda, Growler Pass, Ajo Range, the stream sediments. The prominent northwest trend Wilson, E. D., 1933, Geology énd minera} dep951ts of heavy-mineral concentrates.
known metal deposit in the map area. Copper, concentrates this same relation is only slightly and Sonoyta. Remarkably few of the normalized of this anomaly is well displayed in the distribution sogthern Yu@a County, APlZOn§= UanGPSlPY of
therefore, is the element of most immediate importance weakened by the appearance of boron at the top of the anomalous sample localities are isolated, but, of anomalously high tin and anomalously low strontium Arigzens, Arizees Bureau of Minmed, Bullstin 138,
to the evaluation of potential mineral resources. In list and the general lower values of all of the instead, occur in clusters. The clusters of anomalous concentrations; the latter a common feature of
TheOb‘?ld and B?rton (1983), anz.:\lyf:‘,lcal c':lata.f‘or'copper' coefficients. sample localities are generally better defined in hydrothermally altered zones. The area underlying the 100 HEAVY-MINERAL CONCENTRATES
was discussed in terms of statistical distribution and R-mode factor analysis is based on the stream sediments than in heavy-mineral concentrates. northwesternmost end of the tin and strontium anomaly,
la serms of the SEaSirledl reiation (of sopper Lo correlation matrix and yields a pattern of Secondary copper minerals are not the main source of which is coincident with the low-level anomaly for
other elements. The purpose of this report is to associations for copper remarkably. predictable from the normalized anomalous copper concentrations. copper in the heavy-mineral concentrates, also has STREAM HEAVY-MINERAL
analyze and interpret the conclusions reached in the correlation coefficients described above (for Rather, the anomalous copper concentrations in these anomalous concentrations of lead and silver (Theobald SEDIMENTS CONCENTRATES
earlier reports in terms of the geographic definition of the statistical terms employed here, the samples is more likely incorporated in manganese or and Barton, 1983). Most of this anomaly is underlain STREAM HEAVY-MINERAL jil 90 1 il
distribution of copper and, thereby, identify areas reader is referred to the chapter on multivariant iron oxides. Each of these areas having anomalous by Miocene volcanic rocks. Isolated outcrops of SEDIMENTS CONCENTRATES 100 [~ = =
having potential for mineral resources. analysis by Howarth and Sinding-Larsen in Howarth, copper concentrations must be considered to offer presumed early Tertiary calc-alkaline intrusive rocks i L Ni
1983). In general, the "factors" may be considered to potential for mineral resources. are exposed through the pediment cover at the o STREAM SEDIMENT B Cr— c
COPPER DISTRIBUTION be groupings of related elements, the "loadings" northwest end of the anomaly. The general nature of 0.5+ Ni Lo
) provide a measure of the correlation of the elements AREAS HAVING ANOMALOUS CONCENTRATIONS OF COPPER the anomaly suggests remobilization of metals from Al s ° - —Co Co - Mg
The copper content of the stream sediments ranges with the factors, and the "communality" provides a older rocks beneath the exposed volcanic rocks along a cr -E " 90 - o 80 s
from less than 5 ppm (parts per million) to 700 ppm measure of the amount of the variance accounted for by Two major and six lesser areas are defined as major northwest-trending structural zone. Only at the Ni = L Sc s
(fig. 2). The majority of the samples contain 50 ppm the factors. A more complete analysis of the Ajo data having anomalous concentrations of copper. The northwest end of the anomaly has erosion breached the B + Co 3 ot
or less, and the shape of the histogram for these is provided in Theobald and Rarton, 1983. Copper is geological and geochemical characteristics of each of capping rocks to allow direct measurement of metal o s .
samples approximates a log-normal curve. The area on most strongly associated with the first factor when these areas are unique. Only areas having clusters of concentrations in underlying rocks. 0.4 - — Mg Fe + Sc ; 'IJLJ - Mg
the histogram above 50 ppm appears to reflect a models containing as many as 6 factors in the stream anomalous copper concentrations are considered here. 22 il A le o 5 V-
different population of samples and is defined as the - sediments and as many as 8 factors in heavy-mineral However, follow-up studies aimed at finding ore should =z @ 80 - © 70 0.5 Fe
anomalous population, the population suspected to concentrates are considered. These relations are include isolated sample localities having anomalous Sonoyta LLJ w o L C T"CU
directly reflect mineralization. clearly illustrated by the relations of the concentrations of copper. The scale of the sampling ) Mn — Fe c & [0 - u VvV -
The copper content of the heavy-mineral communalities for copper with the number of factors for this compilation is such that moderate-size The Sonoyta anomaly is manifested by normalized- L 03} r—+ Mg o 8 2 LB
concentrates ranges from less than 10 ppm to 15,000 (figs. 5 and 6). About 40 percent of the variance for deposits could be indicated by only one sample anomalous copper concentrations in both stream b L ¢a (&) - g - Ca—_
ppm (fig. 3). The part of the histogram (fig. 3) copper in the stream sediments is explained by factor locality or perhaps even missed. sediments and heavy-mineral concentrates. It is the o oy ol - 60 a Fe
below 500 ppm includes the majority of the samples and 1 alone. The seventh and eighth factors account for most intense anomaly in the entire area for a variety o M (] - < = Mn — Ti Mn —
forms what appears to be a very broad (low kurtosis) another 40 percent of the variance in the stream Ajo of elements including high concentrations' of lead, b4 Al b < o
essentially log-normal curve. The area on the sediments. The 7-factor model yields a copper-cobalt zine, molybdenum, tungsten, silver, thorium, and o Pb i: g; ~
histogram above 300 ppm is defined as the anomalous association, which, in the 8-factor model, becomes a The intense anomaly at Ajo is a direct reflection antimony but abnormally low concentrations of =02 F v La i s ~
population suspected of directly reflecting unique factor for copper. The sharp rise in the curve of the deposit at the New Cornelia mine. As noted strontium. The Mesozoic metasedimentary rocks of the j — Ba S < S L Ba _——Ca
mineralization. Because of the low kurtosis of this between the third and fourth factors accounts for above, it is a zoned anomaly with molybdenum confined Sonoyta Mountains are riddled with mines and prospects w i Z 60 © 50 (o) s Ba{ Y sr 1 Sn
histogram and the extreme range of concentration, the about 10 percent of the variance and accompanies the to the center of a larger lead anomaly that overlaps of the Montezuma Mining District. Most of these were E S Y g o ~ Sr _ Pb
anomalous population is not clearly a separate appearance of a unique factor for lead. with copper. Though of interest for comparative precious- and base-metal mines. Some production of o S [ Zr—_pp
population, and the choice of the break between 300 The relation of copper to other elements in purposes, it is not likely that this anomaly reflects copper ore is reported (Keith, 1974). The geochemical (D) 0.1k D) La— Mo—La
and 500 ppm is rather arbitrary. Intuitively, we heavy-mineral concentrates is remarkably similar to potential beyond what is already known. assemblage seems more representative of an epithermal i Pb — Ball Sn (@] =
judge that this cutoff for the anomalous population is that in stream sediments. About 35 percent of the precious-metal system than that of the more
conservative, and we expect that information of variance is accounted for by the first factor, and mesothermal base-metal veins described for the mines. 50 - 40
resource value is also in the upper part of the another 35 percent by the ninth factor, again a unique Batamote — Ca T _ Nb
background population. factor for copper. About 10 percent of the variance Mohawk Pass Nb —
The large triangles on map A identify the 28 is related to the fifth and sixth factors. The fifth The anomaly in the Batamote Mountains is second ol -
sample localities defined as having anomalous factor is a molybdenum-lead factor, which for six or only to the Ajo anomaly in intensity, and it has a Three anomalous sample localities in heavy- L La
concentrations of copper in stream sediments. All but more factors is a unique factor for molybdenum. The larger areal .extent than the Ajo anomaly. It is mineral concentrates and one in stream sediments are L Mo 40 l 1 l ] l 1 l L J 30 ] 1 ] 1 1 1 I 1 I J L0.5 % I =L
five of these are in a large cluster surrounding the apparent shift from the association of copper with isolated from the Ajo anomaly by an unsampled alluvial in the vicinity of Mohawk Pass. Secondary copper 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
town of Ajo. The gap between the areas identified as lead in the stream sediments to an association of plain. Hence, it might appear to reflect a northern minerals in these samples are derived from vein-type Figure 4,--Correlation of copper with other elements. NUMBER OF FACTORS COMPOSITION OF FACTOR 1
Ajo and Batamote is a large alluvial plain, which was copper with molybdenum and subordinately with lead in extremity of the Ajo anomaly. Though isolated deposits that have been prospected or mined in the NUMBER OF FACTORS
not sampled. The sample localities in the northern the heavy-mineral concentrates is because of the low anomalous concentrations for volatile elements and Mohawk Mining District (Wilson, 1933). These or
part of the area identified as Ajo are directly level of molybdenum in the stream sediments and the base metals have been observed in the general area, adjacent sample localities also contain anomalous Figure 5.--Communalities for copper in stream sediment Figure 6.--Communalities for copper in heavy-mineral Figure 7.--Loadings for elements in factor 1 for stream
related to the copper deposit at the New Cornelia limits of the analytical method. the anomaly is best characterized by copper. The concentrations of tungsten, molybdenum, and bismuth. with as many as 10 factors. concentrates with as many as 10 factors. sediments and heavy-mineral concentrates.
mine. The southern part of the cluster at Ajo and the Because 85 percent of the values for molybdenum Batamote Mountains are a broad, disected shield Barium, strontium, thorium, and lanthanum are all
cluster in the area identified as Batamote cannot be in the stream sediments are below the limit of volcano of late Tertiary age resting on latites of concentrated in the general area of Mohawk Pass. The
directly related to this deposit because the country measurement, this element was not included in the similar age. Both of these lithologies are younger metal anomalies are confined to specific sites in the I -
rock in these areas consists of volcanic rocks younger factor analysis. A close association of molybdenum than the mineralization at Ajo; hence, the Batamote immediate vicinity of the known veins and provide no I I ! !
than the deposit. Four of the isolated sample and lead does exist for the limited, unqualified data anomaly cannot be directly related to the deposit at evidence for a regional, metal-rich province. 10,000 =1
localities having anomalous concentrations of copper, in the stream sediments, suggesting that if more Ajo. A pair of aeromagnetic features associated with
in the southern Sand Tank Mountains, the Painted Rock complete data were available, the two sample media the andesite of the Batamote Mountains suggests Copper Mountains 5000 — 5 —
Mountains, the Mohawk Mountains near Mohawk Pass, and would yield similar associations. Although the unique covered intrusive bodies (Klein, 1982).
the Copper Mountains, are near small mines on veins molybdenum factor explains part of the copper Follow-up studies by D. L. Huston (1984) confirm A single anomalous sample locality in stream + Anomalous
where secondary copper minerals are visible. The variance, the correlation coefficient between the two the anomaly for copper and have added silver and sediments and several normalized anomalous sample
fifth of the isolated localities has no obvious elements suggests a random relation. This apparent bismuth to the suite of elements characteristic of the localities in both the stream sediments and 2000 e
source. contradiction results from the close association of anomaly. According to Huston (1984), the anomaly is heavy-mineral concentrates are in the Copper ] I I T I I + + o+ +
The large triangles on map B identify the 23 copper with factor 1, which is negatively related to most intense in the northwest part of the volcanic Mountains. Two of these sample localities are weakly X 1000 + + + =]
sample localities defined as having anomalous molybdenum and lead. Only when the relations of these pile, where it is most likely related to leakage along anomalous for lead in heavy-mineral concentrates, 500 |- & =
concentrations of copper in the heavy-mineral three elements to the major, lithologically controlled a swarm of post-volecanic, north-trending, normal although stream sediments from the general area have o« R 2
concentrates. All but seven of these sample factor (factor 1) are sorted out can the direct faults. Most of the anomalous metal concentrations abnormally low concentrations of lead. Numerous veins + w 500 — N + B
localities are in the areas identified as Ajo and association of the three elements be seen. encountered at the surface are in readily extractable having secondary copper minerals cut the Mesozoic or L Anomalous a
Batamote. These two major geochemical anomalies were The geographic distribution of the scores of the form, presumably incorporated in secondary iron and older granites in the area, and these have been 200 ~ i I l %—_ + + + TR +
confirmed in both sample media. A smaller cluster of unique factors for copper in both sample media differs manganese oxides. Lateral leakage from the deposit at prospected for precious metals and copper in La Posa o % i + O 200 + e St e IR A A
three anomalous sample localities in the vicinity of insignificantly from the single-element plots for Ajo is a remote possibility, but more likely the Mining District (Wilson, 1933; Keith, 1978). gf 100 + i & LR o £ + + o W R R HHE + ++
Mohawk.Pass is in the same area as one of the copper. The anomalies are exactly the same as those source of the anomalous metals is not exposed. a + o Q :
anomalous sample localities in the stream-sediment shown by the large symbols on maps A and B. (o) a 100 — Normalized Anomalous + HHEE R b b B b b R HH 4+ =
data and, as noted above, is in the vicinity of a Similarly, plots of the scores of the unique factors Sauceda O 50F i sl 4+ I O I & s T VPRI
copper mine. The remaining four anomalous sample for lead and molybdenum are the same as plots of the £ ; e e . - st
loé);lities are in the SandgTank Mountains (two ps.ample individual elements. All of these plots identify the e arende afiamaly deREERGRed B0 Hie SETER & bin i e AR s 4 s s 4
localities), the Sauceda Mountains, and the Crater overlap of copper, lead, and molybdenum anomalies. sediments by @ clusber of samples i it REFERENCES 20 HEE R SHIHHN I H IS+ 44 = o U B W
Range. These four sample localities do not correspond Most overlap is within the large zoned copper anomaly aily when pormalized sgulnst. The Earrlde wagkar. . kg it i i il e i R i - b R R S SN HE R —
to anomalous sample localities in the stream sediments surrognding Ajo. A lead anomaly is superimposed on one anomalous heavy-mineral conceptrate sample is in Barton, H. N., Theobald, P. K., Turner, R. L., P ks + ) ¥ e ) 20 - -+ H A+ +
and only one, in the Sand Tank Mountains, is near a the mlddl? part of the copper anomaly that includes this c%uster. The Sau?eda Mouqtalns are a.complex gf Eppinger, R. G., and Frisken, J. G., 1982, + b e B G IR HE o HE M R+
known prospect. All four are in the area of most the deposit at the New Cornelia mine; molybdenum forms predominately Miocene intermediate to felsic extrusive Geochemical data for the Ajo two-degree + D R S Y I T pruvaey + + 10 S8 e ek e e o s R b s e o
intense ordnance testing and practice on Luke Air a smaller anomaly within the lead zone, which is roc5§ with remnants of several verits exposed at a very quadrangle, Arizona: U.S. Geological Survey 5 - i B Mo e G e e e e e e { Sk e L T
Force Range; therefore contamination may be ?entered.more closely on the deposit. .Though shallow level in the volcanic pl}e. In aqdltlon to Open-File Report 82-419, 116 p. .
possible. However, microscopic examination of these lnStrUCtlvef thes? relations only‘conf‘lrm the Well. the 19w—]'evel OOPDeT anor.naly, this volcanic seqL.Jencc'e Dixon, D. W., 1966, Geology of the New COr’l:lella mine, + ++ e HEH B R B S R I S e 4 { N 3 1 | | ] ]
concentrates for suspect particles revealed known location, Slze, and geochemical characteristiecs s T largcst.tln.and 5 g W Ajo, Arizona, in Titley, S. R., and Hicks, C. L., -3 2 -3 -2 -1 0 1 2
chrysocolla in a sample from the Sand Tank Mountains, of the New Cornelia deposit. the study area. The high intensity of the tin and eds., Geology of the Porphyry Copper Deposits of -2 i Y 1

as would be expected from examination of prospects in
the area, and no unnatural minerals were seen in
samples from this or the other three sample
localities. Artificial contamination, though

possible, seems unlikely.

The large proportion of the copper variance that
is related to Factor 1 obscures lower amplitude
anomalies. The composition of this factor is given
diagrammatically in figure 7. It is clearly a ferride
factor (Landergren, 1943) composed primarily of
chromium, nickel, magnesium, cobalt, and scandium.

manganese anomalies indicates a volcanic sequence in
which metal redistribution and deposition were
active. The low-level copper anomaly could reflect
weak leakage to the upper levels of the volcanic
system from a more copper-rich part of the system at

depth. An environment more favorable for copper

Southwestern North America: The University of
Ariizona -Press, Tuesen, p. 123-132.

Howarth, R. J., ed., 1983, Handbook of exploration
geochemistry, volume 2, Statistics and data
analysis in geochemical prospecting: Elsevier
Scientific Publishing Company, Amsterdam, 437 p.
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FACTOR 1 SCORE

Figure 8.--Scattergram for the relation of copper with
factor 1 scores in stream sediments.

FACTOR 1 SCORE

Figure 9.--Scattergram for the relation of copper with
factor 1 scores in heavy-mineral concentrates.

MAPS SHOWING ANOMALOUS COPPER CONCENTRATIONS IN STREAM SEDIMENTS AND HEAVY-MINERAL CONCENTRATES FROM THE AJO AND LUKEVILLE 1° x 2° QUADRANGLES, ARIZONA

INTERIOR—GEOLOGICAL SURVEY, RESTON, VIRGINIA—1987

For sale by Branch of Distribution, U.S. Geological Survey,
Box 25286, Federal Center, Denver, CO 80225



