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coarse conglomerate and subordinate
intercalated mafic to intermediate flows and
felsic tuffs

Tim INTERMEDIATE TO MAFIC VOLCANIC ROCKS (TERTIARY)--
Mainly flows, scoria cones, domes, and small
intrusions. locally includes small units of
felsic volcanic rocks and volcaniclastic rocks

alluvium. Unusual trace-element contents in common rock

minerals are often revealed by the spectrographic

analyses. Some samples collected in the quadrangle also

contained uncommon suites of minerals that may characterize

unusual rock types or indicate specific types of

mineralization and alteration in the drainage basin areas.
Microscope scans of the samples prior to their

er— T =7 my 33°00° This map is part of a folio of maps of the Silver City SAMPLE COLLECTION, PREPARATION, AND ANALYSIS Hassemer, J. B., Fick1jn, w. H., Motooka, J. M., and wattg,
s iﬁ?f&éﬁ%% ) ANy 1° x 2° quadrangle, New Mexico and Arizona, prepared under K. C., with contributions from Preston, D. J., Smaglik,
: H y“f\ e J? §SY) CUSMAP (Conterminous United States Mineral Assessment Geochemical sampling of the Silver City 1° x 2° S. M., and Ward, F. N., 1983, Ana1y§1ca1 results for
> 5E 2537 Y el o 8275 e ¢ I Program). Other publications in this folio are listed in quadrangle was completed in 1981. The sample density of the 328 water samples from the Silver City 1° x 2°
A S Sy o] the "Selected References" section. drainage survey is highly variable over the Silver City quadrangle, Arizona and New Mexico: !.S. Geological
Eif}f quadrangle. Some of the highest numbers of samples per Survey Open-File Report 83-84, 40 p.
NF square mile were collected in the central mining region in McDanal, S. K., Forn, C. L., Hassemer, J. R., and Watts, K.
EXPLANATION the northeast corner of the Silver City 1° x 2° quadrangle, C., 1983, Analytical results for stream-sediment
2 L ARSI o7 (ARSNGBl N\ P | where sample density was as high as nine samples per square concentrates, sieved stream-sediment, rock, and water
¢ %ﬁ%&g%a@ S NGy e X P g"-§"\f ﬂibgjfii Zinc concentration mile. That area was the subject of detailed studies of samples from the Silver City 1° x 2° quadrangle, New
g 5 8 ; Bl PASTON *,,/~<§§§:’ primary and secondary metal dispersion on a district scale Mexico and Arizona: U.S. Geological Survey NTIS Report
g 5 ; ) ;*%ﬁp [Values in parts per million. Values shown in and is the subject of other reports (Watts and others, 1978; PB-83 220 863. [Computer tape available from U.S.
r 32x{’5 5 spectrographic class intervals as reported] Watts and others, 1984). Other areas identified as having Department of Commerce, National Technical Information
WPEt ! 3 anomalous element concentrations in the more widely spaced Service, Springfield, VA 22161.]
: ¥ é + Undetected to 500 regional reconnaissaqce were furthef sampled in detail, as Richter, D. H., Houser, B. B., Watts, K. C., Klein, D. P.,
H + 700-1,500 reflected by their high sample density. Sharp, W. N., Drewes, Harald, Hedlund, D. C., Raines,
s O 2,000-5,000 The heavy-mineral samples were collected as composites G. L., and Hassemer, J. R., in press, The Conterminous
AN TN ) 3 X 7,000-15,000 from recently deposited sediment in the channels of United States Mineral Resource Assessment Program--
iy TChE : , : ; N 2 ] A T g /\ 20,000->20,000 ephemeral streams. The weight of the samples averaged about Background information to accompany folio of geologic
TG NOR kg INCANT 2SO b W o8, i a ) ARl S R VT il AN P oS, ] , AN ¥ 5 11 1bs (5 kg) or roughly the amount of material that would and mineral resource maps of the Silver City 1° x 2°
P9 ORI e S AL DN At RROSS N A s = 2 A S 17,0 A2 : fill a 16-in.-diameter gold pan. The samples were collected quadrangle, New Mexico and Arizona: U.S. Geological
: : (NS Mg i, ' ; 0 "t K i L RSO , , from the channels of streams where they issue from the range Survey Circular 975.
i Vo ﬁﬂ;%'}, 3 N 3 3 [Note: The following "Correlation of Map Units", fronts, usually within about 100 ft (30 m} of the contact Richter, D. H., aqd Lawrgnce,ov. A;, 1983, Mineral depo§it
R ; g% & ;0 "Description of Map Units", and symbols are for the geologic between §edrock'outcrop and poor1y gonsol1dateq to map of.the Silver City 1 X 2 quadrangle, New Mexico
NI i ) Y/ ] base map shown in gray] unconsolidated intermontane basin-fill and pediment. The and Arizona: U.S. Geological Survey Miscellaneous
i%ﬁgﬁ» Ti Lt u major canyons in the mountain ranges were sampled on their Investigations Series Map I-1310-B, 70 p., 1 sheet,
K ;Vijﬁz 3 CORRELATION OF MAP UNITS headward and side tributaries but usually not in the main scale 1:250,000.
gm Kovie E canyon. Richter, D. H., Sharp, W. N., Watts, K. C., Raines, G. L.,
i Peerlad{iMin: QUATERNARY In most cases the material analyzed consisted of two Houser, B. B., and Klein, D. P., 1983, Mineral resource
QTg | QTb fractions (nonmagnetic and magnetic) of heavy (specific assessment of the Silver City 1° x 2° quadrangle, New
y e Tev gravity greater than 2.8) minerals separated from the bulk Mexico and Arizona: U.S. Geological Survey Open-File
Lactys F) L fx\ TERTIARY alluvial sediments by density contrast (gold pan and heavy Report 83-924, 77 p.
v %\/ 2 Tf | Tim pTi 1iquids) and relative magnetic susceptibility. 1In the case VanTrump, George, Jr., and Miesch, A. T., 1977, The U.S.
) {Mw LS % \Rg" of bismuth and beryllium, however, the nonmagnetic fraction Geological Survey RASS-STATPAC system for management
e }éh&gamé § § TKa TKi contained most of the detectable or enriched concentrations and statistical reduction of geochemical data:
v 7 e i Ks CRETACEOUS and therefore is the only fraction shown for these Computers in Geoscience, v. 3, no. 3, p. 475-488,
srth Lake b N - X . v o / el S AR o O A NS 2 v PERMIAN AND elements. Methods of collecting and processing samples are Watts, K. C., and Hassemer, J. R., 1980, Distribution and
1]} Y NP2V ) I % e Rk N b SAS el , K : N7 N e Wz o PPs PENNSYL VAN IAN discussed elsewhere (Watts and others, 1978; Watts and abundance of fluorite in stream-sediment concentrates,
’ ﬂ§i3a§ <= 72 R G SN X s, 8 W o " R ITKi L) v . / / Hassemer, 1986; Watts and others, 1984). The samples were Silver City 1° x 2° quadrangle, Arizona and New
. TS §>§? s : 4 ! 3 ENGS 3 3 1 N A N S A M€s MISSISSIPPIAN ) : L > . eI . : amp 3 Y 9 gie, BT s
) %%‘ulm Ei?wxs G0 Sl ) Ll s TO CAMBRIAN examined microscopically after initial preparation, and were Mexico: U.S. Geological Survey Miscellaneous Field
Gunkat AT\ Lo T / \ ) : ) : v - U SR A, P I o ]S AWy % 0 1 1 YMes B0 Wb (ORI 0 g Yd I Yd MIDDLE PROTEROZOIC t?en pu1v§rized to a fine powderhan?Gana1yzeddfor 30-31 Stggggs gap ﬁF-llB?-C,tsca1e 1:250,200.
e . - . SO 1 i AN SOV ] : I A RN g SIANEPIA > T e ' ] = A NS N ] Y s A i s : elements by emission spectrography (Grimes and Marranzino, , Geochemical interpretive and summary maps,
’ _$@n%, T Ay e/ W 3?ﬁ%2g3 < 30 : Yo §Z@§§$ﬁéi ﬁﬁgé?\“i}x o : tr 1 .. Jﬁéa\/4vw£ Nt Vi Y ot ; 4%%*1)§§ bkv%dﬂ‘ S “ 1968; McDanal and others, 1983). Silver City 1° x 2° quadrangle, New Mexico and
Y4 WY e e T TN POEMNAT D NG R - ) YL o o P - Y i 4,}3' f?m‘ (2 b a5 X2 VR AT | E ; Xm EARLY PROTEROZOIC Arizona: U.S. Geological Survey Miscellaneous
) ! wjg; R : \ § “”»&?%. ‘ SAMPLE MINERALOGY Investigations Series Map I-1310-E, 2 sheets.
\:‘ £ 1 %y Watts, K. C., Hassemer, J. R., Forn, C. L., and Siems, D.
§ N siilem$%%§ﬁ / DESCRIPTION OF MAP UNITS o A kgowle@getgf ph: mine:alggic gogtent o{ thetsamples F., 1986a, Geochemical maps showing distribution and
- R \ 4 is important in the interpretation of trace-elemen abundance of lead in two fractions of stream-sediment
. 2 - §j§ QTg GRAVEE&T?QE33-3&2131§N21?te¥u&03ﬁTEiﬁ2§; igEraces contenps. M1nera1 phases in the samples 1nd1cate.the concentrates, Silver City 1° x 2° quadrangle, New
: Siertity- N1 : fan anrons. and pedimentss colluvium on hil1 geologic environment of the source area and sometimes Mexico and Arizona: U.S. Geological Survey
8 o&yiSQMY j i 2 1% ez' ana 1acu2trine ana onlian desgsite. $i provide additional geologic information than is known from Miscellaneous Field Studies Map MF-1183-A, scale
X A \ bas?ns’ pes 185 1 geologic mapping. The hﬁavy;ninera1 fractionsbwi11 usually 1:250,000.
. contain suites of minerals that characterize, by their 1986b, Geochemical maps showing distribution and
am BASAt;s;?gﬁlEgﬂgzziﬁgoflgsllgﬁz)smg$$a}:tizgions variety, the rock types in the drainage basins, and by their T abundance of copper in two fractions of stream-sediment
Tov CONGLOMERATE AND VOLCANIC ROCKS (TERTIARY)--Mainly ratios, the lithologic proportions contributing to the basin concentrates, Silver City 1° x 2° quadrangle, New

Mexico and Arizona: U.S. Geological Survey
Miscellaneous Field Studies Map MF-1183-B, scale
1:250,000.

1986¢, Geochemical maps showing distribution and
abundance of molybdenum in two fractions of stream-
sediment concentrates, Silver City 1° x 2° quadrangle,
New Mexico and Arizona: 1.S. Geological Survey
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sous N0 N Flouf Tf FELSIC VOLCANIC ROCKS (TERTIARY)--Mainly f1ows, pulverization showed that the most abundant minerals in the Miscellaneous Field Studies Map MF-1183-E, scale

domes, and pyroclastic deposits. Locally nommagnetic fraction, regardless of geologic terrane, are 1:250,000.
y zircon, sphene, and apatite. Rarite and carbonate minerals, 1986d, Geochemical maps showing distribution and
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. 4 3§ 2 includes small units of more mafic volcanic " . :
= u»%%g’k\ﬁ% % rocks and volcaniclastic rocks commonly coated by manganese oxide or containing black abundance of silver in two fractions of stream-sediment
p | oo Sy A q Ti INTRUSIVE ROCKS (TERTIARY)--Includes granitic rocks inclusions, occur in both volcanic and pre-Tertiary terranes concentrates, Silver City 1° x 2° quadrangle, New
5 fhaney flace .Y sule A in plutons and aphanitic and porphyritic rocks (for example, the Silver City Range), whereas fossils and Mexico and Arizona: U.S. Geological Survey
NN ] g%ﬁﬁ T in plugs and dikes aggregate grains (intergrowths) of various minerals such as Miscellaneous Field Studies Map MF-1183-F, scale
' wio TKi INTRUSIVE ROCKS (TERTIARY AND GRETACEOUS)--Includes quartz and hematite are indicative of samples from Paleozoic 1:250,000.
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granitic rocks, commonly porphyritic, in
plutons, and porphyritic rocks and breccias in
dikes, plugs, and small stocks

TKa ANDESITIC ROCKS (TERTIARY AND CRETACEQUS)--Flows
and small intrusions. Locally includes small
units of sedimentary rocks

Ksv SEDIMENTARY AND VOLCANIC ROCKS (CRETACEOUS)--Mainly
shale, siltstone, sandstone, and conglomerate;
includes some limestone and felsic to
intermediate volcanic rocks. Mainly Lower
Cretaceous Bisbee Group to the southwest and
Upper Cretaceous Colorado Shale to the
northeast. Includes Jurassic and Triassic
rocks in extreme southwest corner of quadrangle

P Ps SEDIMENTARY ROCKS (PERMIAN AND PENNSYLVANIAN)--

terrane. Concentrates from regionally metamorphosed
Proterozoic rocks exposed by uplift and deep erosion contain
abundant sphene and muscovite and lesser amounts of
sillimanite and garnet. Samples from contact metasomatized
zones (skarn) in all types of pre-Tertiary terrane usually
contain abundant light-green to colorless minerals of the
epidote group (iron poor) usually in conjunction with other
calc-silicate minerals such as tremolite and diopside.
During these studies, observations of the skarn assemblage
in samples has been used to infer the existence of
previously unknown skarn zones.

Invariably, samples from mineralized areas contain
pyrite that is occasionally abundant and is usually altered
slightly to limonite; some samples contain fluorite and (or)
barite. Alluvium in many mineralized areas contains a

1986e, Geochemical maps showing distribution and
T abundance of tungsten in two fractions of stream-
sediment concentrates, Silver City 1° x 2° quadrangle,
New Mexico and Arizona: U.S. Geological Survey
Miscellaneous Field Studies Map MF-1183-G, scale
1:250,000.
1986f, Geochemical maps showing distribution and
T abundance of bismuth and beryllium in the nonmagnetic
fraction of stream-sediment concentrates, Silver City
1° x 2° quadrangle, New Mexico and Arizona: U.S.
Geological Survey Miscellaneous Field Studies Map MF-
1183-H, scale 1:250,000.
19869, Geochemical maps showing distribution and
abundance of tin in two fractions of stream-sediment
concentrates, Silver City 1° x 2° quadrangle, New

S Mainly limestone; includes some dolomite and variety of primary and secondary ore minerals of copper, Mexico and Arizona: U.S. Geological Survey
oA sandstone. Chiefly Naco Group Tead, zinc, and silver. Stream sediment derived from many Miscellaneous Field Studies Map MF-1183-1, scale
§§5 q M<€s SEDIMENTARY ROCKS (MISSISSIPPIAN TO CAMBRIAN)-- of the middle Tertiary volcanic centers was noted to contain 1:250,000. ) ) L
/ Mainly limestone, dolomite, shale, quartzite, cassiterite, fluorite, barite, hematite, minor pyrite, and 1986h, Geochemical maps showing dTStr1but1on and
\ and sandstone; includes some conglomerate and occasional uranium-thorium minerals. abundance of manganese in two fractions of stream-
At SR i ; : arkose sandstone The magnetic fraction of samples from most geologic sediment concentrates, Silver City 1° x 2° quadrangle,
o S : Sy 7 o S s pliKas) /2N D VN Yd DIABASE (MIDDLE PROTEROZOIC)--Includes gabbro and terranes contains limonitic and hematitic aggregates. New Mexico and Arizona: U.S. Geological Survey
S\ ; 24 So Ul“ﬁ , - Ajéﬁﬁa R NG W metadiorite in dikes and irregular masses Volcanic and plutonic igneous terranes produce biotite, Miscellaneous Field Studies Map MF-1183-J, scale
, Bl ‘#}bnk, v 0 s ARG 4 : / _ \“Egﬁm“fz% ] v . , , - Yi INTRUSIVE ROCKS (MIDDLE PROTEROZOIC)--Granitic hornblende, various pyroxene minerals, sphene, and garnet. 1:250,000. )
R QE ~ : ‘ S _ ; \ NS W . ~/ ( AL NN ST ‘ ‘ 8 rocks, commonly porphyritic or porphyroblastic Green epidote (iron rich) is typically found in samples from 19861, Geochemical maps showing distribution and
: \gohc— , N eda VA | z ; <O - ; # TN, T, T TG AT Y - [ - S0 ) in plutons ’ contact metasomatic or propylitized zones. The chief abundance of barium in two fractions of stream-sediment
st 4 > = ey 7 ‘ / A g e LS gt w4y ¢\7§ SO | F ; | ~7%%V A Xm METASEDIMENTARY AND METAIGNEOUS ROCKS (EARLY constituents of the magnetic fraction in mineralized areas concentrates, Silver City 1° x 2° quadrangle, New
. \ B : g — A | S i . : g PROTEROZOIC)--Includes Pinal Schist and unnamed are (1) the various oxides of iron (for example, 1imonite) Mexico and Arizona: U.S. Geological Survey
Cmmw;{f 9 gneisses as pseudomorphs after pyrite, (2) some of the more magnetic Miscellaneous Field Studies Map MF-1183-K, scale
T ¢ ore minerals (such as chalcopyrite), and (3) often manganese 1:250,000.
57 & oxide minerals and oxyhydroxides. In samples from areas Watts, K. C., Hassemer, J. R., and Siems, D. F., 1984,
2 : | SR i 4y ! ; -_ = S ¢ CONTACT covered by middle Tertiary volcanic rocks, the magnetic Geochemical halos in the Silver City mining region and
L sl }% i T L : [ Jsru ‘ Vs {. S 13 z P R s 2 A fraction generally contains amorphous oxyhydroxides and adjacent areas, Grant County, New Mexico: U.S.
AR ] , : 5 IN; J : ) N S V7 s ———— FAULT--Dotted where concealed oxide minerals of manganese and iron and occasional epidote Geological Survey Bulletin 1534, 85 p.
-”%X\ /i,%gv’;\} 6E?nm§‘ : and minor pyrite related to propylitization. Watts, K. C., Hassemer, J. R., Siems, D. F., and Nishi, J.
; 3§§§;k <¢;§@¢§§§”““' STRIKE AND DIP OF BEDS M., 1978, A statistical summary and 1is$ing of the
& ) =220\l . X spectrographic analyses of heavy-mineral concentrate
s DA : : < :.#/ %Z: /¢}ﬂ£;w§ < : WG4, a¥s == G M Inclined INTERPRETIVE IMPLICATIONS OF THE HEAVY-MINERAL FRACTIONS and conventional, vl §tream-sediment samples,
- o I ha 3 S X T W sz ek L . B L R T —— Vertical Spectrochemical and mineralogic data have been 81l:ﬁgisétﬁeagfi’7gEgOTex;23.p U.5. Geological Survey
. “\““m’fivw“wuhkw_,m _ b LR T B N2 - SR A ’ ) TSN N (SN Ranchy\ ionsidered tggether in eva1gatina Fhe relative r$1es of ore- P P ? :
£ . = e \ IR Bt v Mot g ) S = o ST AV AN ) N ., . o i £ STRIKE AND DIP OF FOLIATION--Includes primary flow orming, rock-accessory, and rock-forming minerals as
i Ranchi W !' ) { ¥ 7 o ) % fo"iat'ion of volcanic rocks and segond:r§ SOUY.‘CGS of unuSua]]_y enY“iChed Fl"ace e‘l?ments'in the ?tream-
8 Ksv ] metamorphic foliation of metamorphic rocks sediment concentrates. Each mineralogic res1dgnce site for
2 Bps € gnu$ga11¥ h1gh.€;ace-e1§mint conpg?t can ha¥ed1ts Q:n
S — = 1i implications with regard to possible mineral deposits.
Hiching Post Starey, o 750 SURERER The two heavy-mineral fractions termed nonmagnetic and
| 7 e s Vertical magnetic have complementary but somewhat different
g S N YN [ 8 § implications with regard to element dispersion; some of the
= o ox implications may not apply directly to the element(s) shown
T ¥ Lt = - - - Zai . s _ 3 [ - 22 W S NP : X S\ 9 g 2 INTRODUCTION on this map but usually will apply indirectly. Thus, one or
T cofncd] | LT i ‘ e I v OA R s : et e e x I & Mes T . R % AR g < & more of the factors listed beiow probably account for
WQ%?%MW%%W’MM“%M_WWWWWP% ; § : | e I _ e » G {/ftl»' = N 2 - N YA : A, / R : Ty a7 XNy — HRyTABLE A T \ v‘ These maps (Maps A and B) show the distribution and element enrichments in the two fractions.
: 3 b R s RS Y el 4 pa (K5 ) AR 1% e A S / N ] Wl BT T, et T o —<d 5 (& R i i A /o S N g : 10 4y s abundance of zinc in the nonmagnetic and magnetic fractions In the nonmagnetic fraction, high concentrations of ore
. S %m;f ﬂi@%igg ~ e A T NS ] T A e BRAG W L, ‘ N . ARIEER - 1 A\ [ TSRk TP e L Dy UM AR A ing T~ 3o~ NTSAIR oy Lozl | 355 of heavy-mineral concentrates from stream sediments and pathfinder elements can be attributed to the presence in
z 6 . \ f“4w Stafion % | | ;xg T = A ’ S A AN B S AL d) it PR A f Y T raes) PR LN % ~ © 3 i ) Py, W N R0 K TR T { L N i s It X s R A § / / collected in the Silver City 1° x 2° quadrangle, New Mexico the drainage basin of (1) primary and secondary ore minerals
8 awmgémg L i ) <] e TG 7 ‘ i S A, 7 IR R AN R AR T 2 e i PSR RN g o, : VQEF G, o TN, T L 2 58 MDD L™ e N : R \ - TR SRR vl N 1 Q v B e and Arizona. Geochemical maps showing the distribution and and gangue minerals in exposed mineral deposits; (2) gangue
z Q = e\ U N I T A Lot i i) T :;,«jV‘ ARl N U 3 Tk AN SRR e Z i SO W ASE & W R — eS| Sl S ,/ RN, > N Y ' AN A NG\ 7 Zovrlia S M . ‘?‘“ % o1 Ranch g VAR abundance of 10 other selected key elements and the mineral minerals (for example, bariun in barite) in possible zoned
N iy - e 5 ' T7 T | i . > R s S < REAL N AN TEaY e NS A e et S RN SN S [t e - Vis W VAN N I N 'QTg L T AJE N A | ' A M Ci) "k yi . ¥ 7 : 4 *3'3 ’ S fluorite in the Silver City quadrangle are also part of this leakage halos on the vertical or lateral periphery of base-,
Ksy B A B L T :QQ%MmeJ“ §iN RIREE 47 AN B Y, BN~ ! : ! ) ‘gg NI 2 e TIPS AR = 4 anel g t D AR NN , ’ P N S I ; : ~ o AT AT (7 LR Y folio (Watts and Hassemer, 1980; Watts and others, 1986a- precious-, or rare-metal deposits; (3) rock-accessory
32700" Wil — — e : R T bt . AR NG A ISR R v AT R oy Randy . ) N A o & NNV 7222 A v 0% K % Ny ren L& AT IR SEED ‘ R 2 YN = 2, Iy Tf/ & 7S im0 R i). These maps contribute to the assessment of mineral minerals of unusual composition that are usually derived
110°00" Ksv' PIPs 6()0000m £ . 61 Rost 45 6 R 26 ¢ ~ Py 30 R 25E ! e 481 § o - —— ‘ e — et ; - : e ' ' 0 VN B s 5§ SV sl ¢ Ao~ e =B é%%éf\f = < = . PR resources within the Silver City 1° x 2° quadrangle by: (1) from the various igneous rocks (for example, tin in sphene)
Base from U.S. Geological Survey, 1954 0w s s 000 000 FEET (N. MEX. WEST) ' . 7 Josoor showing regional patterns of elements enriched in heavy- and are the result of lattice rep1acements or exso1ved.
Revised 1970 3 ML TG U. 5. 66 DOUGLAS 80 M1, ANIMAS & MI. NS Geology simplified from Drewes and others (1985) mineral concentrates, thereby providing clues to regional phases; and (4) non-sulfide ore minerals such as fluorite
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patterns of mineralization; (2) showing new areas containing
enriched metals, not previously known from mining activity;
and (3) providing supportive data to the interpretive and
summary maps (Watts and Hassemer, 1986) and the mineral
resource assessment (Richter and others, 1983). Background
information that pertains to published components of the
Silver City folio is also available (Richter and others, in
oress).

The text that accompanies each of these geochemical
maps is intended to be brief, generalized, and

and cassiterite indicative of possible hase- and precious-
or rare-metal deposits (for example, deposits of tin,
molybdenum, and beryllium in association with the middle
Tertiary eruptive centers).

In the magnetic fraction, high element contents are
mostly associated with the various oxides and oxyhydroxides
of iron and manganese. The sources of these element-
enriched detrital grains are diverse but undoubtedly
include: (1) outcropping zones of limonitic gossan favored
by fractured or otherwise permeable, pyritic bedrock; (2)

altered zones where manganese and iron oxides were brought P
to the surface by convection currents of heated, oxygenated
meteoric and (or) magmatic water (geothermal activity);

(3) manganese and iron oxides deposited at springs of normal

temperature as a result of surface oxidation; (4)

outcropping mineral deposits that include metal-rich
magnetic minerals; (5) intergrowths of sulfide phases with

ferromagnesian minerals from outcrops; and (6) in-sitq

AN 7 RNSZR AN o § DN O Nt o NS : The,Silver City,1° x 2° quadrangle covers approximately minerals coated by limonite precipitated from metal-rich
@g‘gg*ﬁw | S5 5 eSS /0 TN MRS ol TR s ) 8,050 mi¢ (20,650 km“) in southwestern New Mexico and sofl solutions.

X ile SN (A 7 - B 6 (G4 ( Ay R southeastern Arizona (fig. 1). It includes parts of Grant,
fQ‘dajb“‘ Hidalgo, and Luna Counties in New Mexico, and Cochise, STATISTICS AND MAP GENERATION
et Graham, and Greenlee Counties in Arizona. Principal urban it s . . . y
centerd Snciute S¥iver City and Lovdsburg fn ow Mexico, and 108 SRS, 1SN O G 1S IS T
Safford and Willcox in Arizona. nterstate Highway , U.S. 7 " o )
Highways 70, 80, 180, and 666, and numerous maintained State two fr;ct1%ns of hﬁav%7m1nera1 congen@;qies arﬁ guper1mposed
and county roads provide access to most of the quadrangle. on each other on the histogram to facilitate their

h d le 1i 1 + entirg] thin th th comparison, which is useful for interpretations. The
__The quadrangie lles almost epvirely witaln Lhe SOUThern symbols used on the maps correspond to class intervals of
Basin and Range province, an area of north- to northwest-

% . : )
trending mountain ranges and intervening basins (fig. 1). A reported element concentrations as shown on the histogram

; The maps were computer plotted. The plotting symbol
f th le .
zﬂgllczgiiz;g E;ebtggghsg?§§:?cp3;$aﬁdst ?ngﬂd;azg ? (+) represents the lowest class interval of reported element

3
§ transition zone between the Basin and Range and Colorado concentrations, which is regarded as the background range of
g
<

vy 8 T, - w2 g - - » e : i SN A f ! 3 : % e - 2 g v TRV ; = : = A s % {7/ /f 3 §K7 = A R
ﬂ@%%j AN i : ; z RN/ ,;;;’, \ ) AR Syl g ) o3 S5 | 5/ 1 7 G ; T”“ A\ NACI :f* T, A ' '; ‘fT§§7;\§? Y AV 3N 2 iR W N Y/ ik < f I S e a0 f;‘ e T : SEENIWAY i ain i s @) N 33 descrip?ive. Interpretgtions and detailed qiscussjons of
S0 v A 32 AN 2 > : ¢ & W K g M 2 > N e s A : [ PSR NP AS G e %?gﬁm§3q¢w§;" ) 3 : e ’ ’ ¢ , ; FPNS : N Wy 2 Tyl the various element-enriched areas of the Silver City

j/, 7 EN NN Y s o 2 1 S ; : ot | i . e s a b5 3 ORI SN o [ e < quadrangle are incorporated into the geochemical
interpretive and summary maps mentioned above (Watts and
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Geologic setting

SELECTED REFERENCES

The north- to west-northwest-trending block-faulted
mountain ranges of the Silver City 1° x 2° quadrangle
consist of diverse rocks ranging in age from Proterozoic

Drewes, Harald, Houser, B. B., Hedlund, D. C., Richter, D.
R R R S A T AL TN o N E NIV s AL\ ot _ LI\ S8 = through Cenozoic. The four main groups of rocks exposed in H., Thorman, C. H., and Einnel1: T. L., 1985, Geologic
?%%}Q§§ g RN i Ce 2y \ A LN A A e s S e 4 . T, B A lh TMEs 18- | al ARt the ranges are, from oldest to youngest: (1) Proterozoic map of.the Silver City 1 X 2 quadrang1e, New Mexico
G N NN s "3 o St S Y b RANCRSEAY 1 e AR LAY A7 S Y TR v N P e S T NE ) metamorphic and plutonic rocks; (2) Paleozoic and Mesozoic and Arizona: U.S. Geological Survey Miscellaneous
SV é§§§§§'* AR VR 1 ' iR B\ EO RTINSl W L3 T8 T, | N Y 00 T Ui (LA (BN & L ] sedimentary rocks; (3) Cretaceous and early Tertiary _ Investigations Series Map 1-1310-C, scale 1:250,000.
Yo NS VER < 3y ’ ’ AP\ | el L 10 ) W volcanic and plutonic rocks; and (4) middle Tertiary Grimes, N. J., and Marranzino, A. P., 1968, Direct-current

RN : : - - s | y A . 1

L

AP \ : ; volcanic and plutonic rocks. The mountain ranges are arc and alternating-current spark emission o
< separated by structural and topographic basins filled with spectrggraph1c f1e!d metho@s for the sem1quaqt1tat1ve
g \ji’ late Tertiary to Holocene sedimentary rocks and apa1y51s of geologic materials: U.S. Geological Survey
R 567 5 unconsolidated sediments. Circular 591, 6 p.
w 99} 2
i = 90
r-;-ﬁ————v————ﬁ—____r__ ____ﬁ,____wg___,___—7———-—r——- !
: // l ( \\soumsml | CLASS INTERVAL
| I I
Y |
rm,J/ ! & /fé. ROCKY -
| ( | Y{\\‘xg‘e OUNTAIN] 80 + | + 1 O | X : JANIEE
\\
t \\\ COLORADO | S \ p/ng\)vmcs ] 1‘ 5 /2079 : 117 : 54 | 20 | 36 :
) \ " PLATEAUS / I~ TN/ w 1732 | 465 | 104 Il 29 1 5
! \ ~ l \ /] A { PLAINS 2 | | I
3 \ ~— \ PROV‘:INCE(NJ E w/ 5 ?M E‘ X | C o ! - - | | | | |
. A RNDNZMW N A ] l \ ” | | | L
g \ N o — g [ 5 [ |
: N R > J o | | |
: l 340 | | |
’ i NN £ \ ‘ F | ! |
—_—
N Yy, N } | \  PROVNCE | . | | | '
/ « Phoenix ~ NS — ‘5 \ \ 10 - | | |
) C \\ ! z | | |
‘ e River o~ N z \ I | L
J 4s e 2 I I
e /, D | l
- 1‘ 1 v ‘S r‘d : ,g ROV\NC \ \ | | |
. » . : : " | B AY ! L # e vt | , PR . . ~ anp [Safford i 3 | ! !
"% T 5% ) KN : N : " ' | g : \/ V S o AT %y (I » R ¢ N N = I S N I TN T ¢ S S RN R L S : e B > o 114° >~ NI YT eiNe A ———- == > 4o © o © © © © o o o © o ©o
P | 2 X0 3 NTF =4 J </ . . ' | ’ . 7 f < e 2. i 3 k \ ! ; / i ; % 2 "l 2 Z e - % S -~ WAL . o TN " i \\ i r—__l—____ 1040 e 2 ° b o = o= 4 = =4 b P
| 3 ] ! f |3 g 3 < X : \ 2 N AT e 2 2 2°'9 & 5 8 o & 8 &
S~ “EEE mr N e e &Ry g
1129~ ’ A
\4~--—?15;_ . ZINC CONCENTRATION (IN PARTS PER MILLION)
(N, NOT DETECTED; L, DETECTED BUT BELOW DETERMINATION LIMIT)
9 190 2?0 KILOMETERS Figure 2.--Histogram showing distribution of zinc. Symbols shown within each
0 éb 360 MILES class interval of reported element concentrations corresponds with symbol
: shown on map. Nommagnetic fraction is shaded; magnetic fraction is
Figure 1.--Index map of Arizona and New Mexico showing location of the Silver not. Upper number below class interval.symbo1 is number of samples in
SN SN Y o / N ; - o - VYT City 1° x 2° quadrangle (stippled) and some major geographic and the nopmagnetig fraction; lower number is number of samples in the
‘”i%% / ) e e, W ARl S 8T : B\ 8 \F Ranch |~ Teinan, o : : SRR NG R physiographic features. magnetic fraction.
,f@%?%@ma {530
; i) 2
:, e QKI
;;"; ; i v {ﬁ,:;m;r:wt-:u%c%
5 Banrr éi%ﬁ@% ;,»f.f;\_\\_b_Gh'}A!_ SUR
PR v P& DEESTON va TR
. _ ‘ ,\w\:ﬂ D) PN
ko2 TR T R OV M N \ , ¥ S SN P 77V =S~ N T L S B BV . 3 6 =0 in e [ i =5 192198 i
’’’’ -2 S /1% N/ - 1 ' : SN < . NN - : | | HE ! \ : 5".‘&? S\—-P lZ]BbB M?
IAH Il Mot : \, V4
8 ) Ql\{ &
N i g
wd [ B R 5\
T 248
A
v v/ J,/ig i
i ’ it A«S}v*’”;}(
I “Savantysis
3 SCALE 1:250 000
5 0 5 10 MILES
—= — T | F =|
: 0 5 10 KILOMETRES
§ == B4
§ CONTOUR INTERVAL 200 FEET
% NATIONAL GEODETIC VERTICAL DATUM OF 1929
Q

ML

| 7 | T ;;’ f._,j : hhnﬂva ,» N Y :/{. i W g“ ; AN ’;‘? J¥ QA, 1 e puins 74 S RM&LMN : - '1L“¢ S NS = - - b i ST ‘;~> "t\ <%f\, R A\\Y AR T st el 2o E > USGS LIBRARY - RESTON
NN IS SR N B Sl v s TR A T R P AR s A 7| e O R e T VB T T LN N e QNIRRT 7 e P ] GEOCHEMICAL MAPS SHOWING DISTRIBUTION AND ABUNDANCE OF [{{[iijifiijliiliyy ~ w(200)
ESENSRNNEN SN i e (R | byt 1 N M AN ) s N AN b e AR NS N Ty, A0 WS ZINC IN TWO FRACTIONS OF STREAM-SEDIMENT CONCENTRATES, 3 16s 0ozio0te 11 ARE |0 50
S Ut T et T S R B ), 1 D RN donl et e i L il SRR 1 T O b Ea Sy M G SILVER CITY 1° X 2° QUADRANGLE, NEW MEXICO AND ARIZONA %)
11@’&5‘K§v*FﬁDsevsa@ng;> R » "o 4;5"‘m>" ) 'thfa_: : ‘ ;i ;,Wﬁf — Lo L a5 e i.i;‘ : ﬂ,’,; : S AR ;f’,fvi::”" 5 Loy fany ~ "k\” : K ‘ ; 2 ';~ RN =2 \ ) ~f B u"; TR | / N‘éff \t: ; t ‘ o RSP g {i .l:"} e Sz '.M ¢ ‘ f-/(': N )flvm“- S : Sk % Zﬁ.ﬁ’/;“”’“ . ' :/: - ) | I Pose. B

- ' : o ) | e | ( )mo Kenneth C. Watts, Jerry R. Hasserr?er, Carl L.Forn, and David F. Siems
HACHITA & . Geology simplified from Drewes and others (1985

223$S:50T9$6$. Geological Survey, 195@ & w1, 70 U, 5. 865 000 0f ET (N. MEX. WEST) ' n h o M 7 o 8 V;A1 ZQWﬁ%éyzw "% A 5 o ' ey = B! TR | o e
' MAP B-ZINC IN THE MAGNETIC FRACTION _ 1986
ME-11863-D

INTERIOR—GEOLGGICAL SURVEY, RESTON, VIRGINIA—1986

ANIMAS 4 M.

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




