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EDITOR”S NOTE

This map is one of several planned or published

layering and tectonite fabric of the enclosing
multiply deformed volcanic rocks. Ore bodies at Jones
Hill display a similarly conformable geometry,

TABLE 1.--Volcanogenic massive-sulfide occurrences in New Mexico

MISCELLANEOUS FIELD STUDIES

MAP MF-1853-A

VOLCANOGENIC MASSIVE-SULFIDE MAP SERIES

- u 17 A 370 preliminary and interim products of a study of the although the details are complicated by post ore, )
g distribution and setting of volcanogenic massive- Phanerozoic (plus Precambrian?) faulting. Mineralogy : Host-rock
- sulfide occurrences in %he western United States. is relatively simple: pyrite and pyrrhotite are the Nap no, Name Location Age* lithology workings Motala® HEmEriat
: - "Volcanogenic massive sulfides" refers to occurrence volumetrically dominant sulfides; chalcopyrite, :
LU R types that are inferred to be associated with the sphalerite, and galena constitute the major economic
g i A development of ancient island arc or rift systems in a sulfides and are accompanied by variable amounts of 1 Hopewell Lake Lat: 36° 42° 3v >1750 Ma (21) Quartz—-sericite—chlorite * Adits, shafts, dumps, Au (Ag, Cu, Minor Ag, Cu, Pb, Zn.
£ iy i mainly subaqueous environment. Most massive-sulfide silver (associated with galena), gold (associated area Long: 106° 14~ 35" carbonate phyllite and trenches Pb, Zn) Total reported prod-
3 - e _ 5} e peS i { : occurrences on this map were probably deposited in mainly with chalcopyrite), and arsenopyrite. schist (felsic to inter— uction probably less
Lo -”Lm. ) Lol P ,< i =, % é v WW;%«; | ___cAbuLN, MOUNTS ancient island arc environments and are considered to Representative ore types are based almost mediate volcanie and than $200,000, mainly
S~ ¢ r T @‘Lgfﬁnﬁ:ﬁ AAMMY?‘ ﬁj e L m /%}:Jg Sl % Sl gf‘\@“w@\f e ~ be "proximal" with respect to their emplacement near entirely on samples from the Pecos mine and include 1 At s o e iace’rs (2)
; \ % ‘;mm&/ig&f’ﬂ j/jw” S M Gt o ) 51 s centers of volcanic activity. both massive and stringer ore. Massive ore, voLcanleldsitic Toeks a1, P %
5 = e P A\ IR Xt - ° AR The distribution of favorable host rocks for containing more than 50 volume-percent sulfide g L - e s . . i
; . Y Tt SR 1 Y massive-sulfide deposits and the structures that (Sangster and Scott, 1976), may be subdivided into 1) 2 Bromide/Payroll Lat: 36 039 26 >1750 Ma (21) Quartz-c orlte-.-serlc1te + Adits, shafts, pits, Ag, Cu (Au) Minor Au. Tot:,al rep-
i 25 Y Y% e - = apparently control their distribution are also shown massive, structureless ore, dominated by pyrite and mine Long: | 106~ 107 2" carbonate phyllite and dumps orted production less
o < ' on the map. The host rocks are not necessarily formal sphalerite in varying proportions; 2) banded ore, schist (intermediate to than $50,000, primar-
' ' BY stratigraphic units and they commonly contain several dominated by sphalerite and pyrite in alternating mafic volcanic and volcani- ily from Ag-Cu ore.
g lithologic types. They are shown here to delineate layers (averaging l-cm thick) with or without clastic rocks) (B
areas that may have some potential for undiscovered intercalated selvages of host rock, along with lesser
massive-sulfide deposits. ?zzmgp:f;aig;ligg}s'iizinéglngfgiii?.:r’xizniozt): :E:Eua 3 La Virgen Lat: 36° 347 34" “1750 Ma (4) Amphibole-biotite schist; Open cuts, adits, Zn, Cu, Pb Occurrence crosscut
5 2 B i g ite— ici hist trenches, dumps by numerous white
SUMMARY OF VOLCANOGENIC MASSIVE-SULFIDE OCCURRENCES fragments in a matrix of sphalerite and pyrite. praspept Long: 1057 34° 39 ailoriteoaoniniEe SEAEE ’ P o 0L :
IN NEW MEXICO Stringer ore contains substantially less than 50 (mafic volcanic and volcani- Tertiary rhyolite
volume~percent sulfides and commonly consists of clastic rocks) dikes.
e o =T INTRODUCTION veinlets and stringers of quartz and chalcopyrite *
RN - i tourmaline along with lesser amounts of pyrite, 4 Gold Hill Lat: 36° 377 24" 1750 Ma (4) Quartz-mica phyllite and schist Outcrop = ————————m No reported
/%\Y,m:j}‘)ﬂ:% New Mexico volcanogenic massive-sulfide pyrrhotite, and sphalerite. area Long: 105° 26~ 18" (felsic volcanic and volcani- production. (6)
L A ) T ERRRE Y- occurrences, which typically contain pyrite and clastic.rocks)
gg;.z%?"“’ s qb;:” W\ pyrrhotite accompanied by variable amounts of base- Alteration
B — ey ;%”% 3 i meta}. Sl ieh o preciousimetill.s,biredfiund He Alteration associated with ore at both the Pecos 5 Bull-of-the-Woods Lat: 36% 357 50" “1750 Ma (4) Quartz-mica phyllite and schist Shafts, adits, dumps, Cu Little production
AR ot o ‘Yx T LS 8L Emcan, aimEile il B mine and Jones Hill is slmest entirely limited to the (Highline) /Frazer Long: 105° 26~ 35" (felsic volcanic and volcani- trenches from either property.
. ’rﬁ"%‘%”\%f*’“’“ E% metavolcanic successions of Early to Middle stratigraphic footwall of each deposit and consists LE . g: ;i (21)
W 4 Proterozoic age that are exposed primarily in the largely of chloritization and less abundant nfres clastic rocks)
a2t ~1360 north—qentral part of the state. Host rocks include silicification. In addition to chlorite, talc is a i e 7 : i . .
i both mafic and felsic volcanic rocks or their common member of the chloritic alteration assemblage 6 Maestas Creek Lat: 35~ S51Y 45" 1720 Ma (3) Amphibolite with minor calc- Pits, shafts, dumps Cu, (Mo) Minor Mo.
Turner volcaniclastic equivalents, silica-rich chemical at Jones Hill (for a general discussion see Roberts area Long: 1052 .29~ 25" silicate horizons (mafic No reported
o ; wouxTaIns sediments, and locally developed carbonate horizons. and Reardon, 1978). Medium—grade regional volcanic rocks with inter- production. (20)
g uora v | &by unan Some host rocks display variably preserved relict metamorphism has, in places, further modified the layered impure carbonate
TR 2 Fcesiien e volcanic and(or) sedimentary textures, but the original mineralogy of the chloritized rocks through i eivons
v ek 9 i ™ BT :ajzritY al‘i mitamo’]-'.l)l;ic t:c};:tha:}.niloriginzld 2 the develo;(xnent(: 01; tremolit;?-actit;noliteiand li)-iotiti.
et 14 T . extures and mineralogies substantially changed. In Secondary (and(or) primary?) carbonate is only a minor . 0 e L a 3 ; - .
g}iﬂ : r&finj&/ &w”‘ﬂ?«r addition, many host rocks experienced significant phase atythe Pecos gine, gut it is more widespread at 7 Upper Rociada Lat: 350 50" 51:: 1720 Ma (3) Calc—sill..cate r(?cks, 'chert, Adits, pits, dumps, Zn, Pb, Cu, (Ag) NgQ;iE:izid (1)
o N = premetamorphic chemical alteration that further Jones Hill where both carbonate and calc silicates are area to . 35 A2% 13 quartz—mica schist (impure outcrop P .
\,\ { 3‘” obscures thelr origins. For these reasons, the "Host locally important. Tourmaline is a common accessory Long: 105° 23° 58" carbonate horizons inter—
' = rock lithology" column in table 1 first lists a in ore as well as in adjacent host rocks. The Mg-rich to  105° 2§° 42" calated with felsic volcani-
metamorphic rock description and then, in parentheses, variety, dravite, has been identified in one sample clastic rocks)
ood, suggests a possible volcanic or chemical-sediment from the Jones Hill area (for a general discussion see
| msj%; | pEsbslith, Slack, 1980). 8 Sapello River Lat: 35° 47- 40" “1720 Ma (3) Quartz-feld-mica gneiss; Pits and trenches = =  —=———————m No reported
5 With the excaption of tha Pecos mlds and & area Long: =~ 185° 24" 27" quartz-mica schist (felsic production. (11)
subsurface deposit partially outlined by recent REFERENCES ~ eai B lovitolaatic
: | drilling at Jones Hill, New Mexico occurrences shown Faoae Gl DoE
el on this map do not exhibit enough of the classic 1. Armstrong, D. G., and Holcombe, R. J., 1982, rocks)
g | features of volcanogenic massive-sulfide deposits to Precambrian rocks of a portion of the .
i make their classification (or origins) unequivocal. Pedernal Highlands, TorSance County, New 9 Doctor Creek Lats 350046' 55" ~1720 Ma (3) Quartz-biotite + chlorite Adits, pits, dumps Cu No repoFted
Y tenes . S v Nonetheless, these occurrences are included because Mexico: New Mexico Geological Society area Long: 105 43 15" phyllite; hornblende schist production.
NI e Skl i they might be genetically, spatially, chronologically, Guidebook, 33rd Field Conference, (metasiltstone and metagray-
BT A GEANT or in some combination of ways related to volcanogenic p. 203-210. wacke...volcaniclastic?)
< ] massive-sulfide-forming systems and are therefore 2. Bingler, E. C., 1968, Geology and mineral
( deserving of further study. resources of Rio.Arriba County, New 10 Bt i i Lat: 35° 45- 30" 1720 Ma (3) Quartz-sericite + chlorite Underground mine, Zn, Pb, Cu, Ag, Mine was active from
A= The following two sections 1) outline tt’xe general Mexico: New Mexico Burez'au of Mines and Long: 105° 40- 7" phyllite with variable extensive dumps, Au 1927-39, Reported
| e geologic setting and character of New Mexico~’s Mineral Resources Bulletin 91, 158 p. bioti roduction was 2.3
?’” Proterozoic volcanic terranes, which host volcanogenic 3. Bowring, S. A., and Condie, K. C., 1982, U-Pb amounts of biotite, outcrop p. ; Lo
oo St wn massive-sulfide occurrences, and 2) describe the zircon ages from northern and central New actinolite an«? tourmaline; million tmllgsg i 3y
e ' %«C general features of two occurrences-—the Pecos mine Mexico [abs.]: Geological Society of quartz-magnetite and quartz- averaging e Jh LI,
e and Jones Hill--which display the most complete and America Abstracts with programs v. 14, hematite rock (felsic volcanic 4.,0% Pb, 0.8% Cu,
o convincing collection of "classic'" volcanogenic no. 6, p. 304. and volcaniclastic rocks, 0.11 oz/ton Au, and
360 massive-sulfide features of any of the New Mexico 4, Bowring, S. A., Reed, J. C., Jr., and Condie, ferruginous cherts) 3.4 oz/ton Ag. (11)
examples. K. C., 1984, U-Pb geochronology of (16)
Proterozoic volcanic and plutonic rocks,
. ) GEOLOGIC SETTING ?Z?,ir?.decgiigcﬁugzixi; §§WA:zﬁZZ lla Jones Hill Tat: .35° 437 58" 1720-1710 Ma (3) Quartz-sericite t+ chlorite and Underground workings, Cu, Zn, Pb, Au, No reported
i o g ey Do g} Abstracts with programs v. 16, no. 4, prospect Long: 105% 43 5g" biotite phyllite and schist dumps, outcrop Ag production.
> T mml; : X p G : The mafic volcanic-dominated successions that p. 216. (felsic volcanic and volcani-
S il 4 I host a majority of the massive-sulfide occurrences in 5. Cavin, W. J., Connoly, J. R., Woodward, L. A., clastic rocks)
/ aes wmm?«k g New Mexico, 1nform1;11y termid gze‘einst;one beltslor1 : Edwards, D. L., and Parchman, M. A., 1982,
: | terranes, apparently accumulated during two relatively Tty S EhMansanitaamnd
tiﬁ e < short intervals in the Early Proterozoic: 1760-1740 ig:ﬁﬁmﬁz,ifgnitﬁiﬁnfaigs}: New Mexico: New 11b Hill 9359 Lat: 350043’ 15"" 1720 Ma (3) Qua.rtz—sericite + chlorite Pits, outcrop Cu No reported
R SR i Ma and 1730-1710 Ma (Bowring and others, 1984; Reed, Mexico Geological Society Guidebook, 33rd (altitude 9,359 Long: - 105" 437 52 schist; quartz—hematite and production.
‘,”@i N T ! 1984; Bowring and Condie, 1982). The remaining Field Conference, p. 191-196. ft.) quartz-magnetite rocks (felsic
1) e ~ P : | massive~sulfide occurrences are associated with 6. Daggett, M, D., III, 1984, Precambrian geology volcanic and volcaniclastic
4 e e S v : 1 ‘ slightly younger (1660-1650 Ma) volcanic successions and metals potential of the Twining-Gold rocks, ferruginous cherts)
o ‘Z\\% | © 7 x.\\\ ; | ‘ that are dominatedkby felsic volcanic and Hill area, Taos range, New Mexico: New
A 4 E— il wia - e Heslen Beolegionn Soc ity & nibngk, Sotd 11 Macho Canyon Laty 2289 437 ag* ~1720 Ma (3) Quartz-sericite t+ chlorite Pits, adits, dumps, Pb, Zn, Ag, (Cu) No reported
3 - | 1 Broadly speaking, ages of exposed volcanic Field Conference, p. 187-191. c . ¥ - 5 " f ’ ’ i :
‘ | B successions appear to decrease from north to south 7. Elston, W. E., 1967, Summary of the mineral prospects Long: 105 447 13 phyllite ar.ld schist; quartz- outcrop production.
L | within the state. Older (1760-1740 Ma) greenstone resources of Bernalillo, Sandoval, and Santa feldspar-mica granofels (felsic
= ] terranes are exposed in the Tusas Mountains (Moppin Fe counties, New Mexico: New Mexico Bureau volcanic and volcaniclastic rocks)
e =5 / | % E Metavolcanics) and the northern Sangre de Cristo of Mines and Mineral Resources Bulletin 81,
; o B | | : wmw&:ﬂi [ Mo‘;ntair;s Chald MLl welegiec oeials youngerd T th p. 12-16. 12 Dalton Canyon Lat: 35° 417 6" 1660-1650 Ma Quartz-biotite—chlorite phyllite Adits, pits, dumps Cu, Ag, Zn, Pb Contains some W
P N B i T el | (1730=1710 ¥a) Efeagskene Fescanes Al= Bl e 8. Fulp, M. 8y, Gavin, W. J.; Connally, J. R., and prospects .eo 359 417 &1 and schist; quartz-sericite outcrop (W) mineralization as
&0 b W T o ) 5 southern Sangre de Cristo Mountains (Pecos greenstone Woodward, L. A., 1982, Mineralization in o 2 & s 114 & amphibole~quartz—
i ¢ y by ociggLa e ’ T I belt) and Manzanita Mountains (Tijeras Greenstone). ; he Manzanita=north Long: 105" 457 30 SChlst (siliceous graywacke, P ] 4
RS e S § o’ P " . z = e | Freemmbylan ragis In the Hagtant to 1052 46° 32" felsic volcanic and volcani- scheelite + calcite
= ﬁmg - # ‘ i s “W\”i, ; The youngest (1660-1650 Ma) rhyolite-dominated Manzano Mountains, central New Mexico: New to i hal 1
) (Eisoa  x E T NAtigNALE P i° ‘ terranes are exposed in the southwesternmost Sangre de Mexico Geological Society Guidebook, 33rd clastic rocks) and chalcopyrite
~d I i;ﬁm:mm FORESY | 1) . 27ty ‘ Cristo Mountains (Dalton Canyon volcanic rocks), the Field Conference, p. 303-304. veins and fracture
1 : : e L T oC ke e g | Pedernal Hills (Pedernal volcanic rocks), and the San 9. Fulp, M. S., and Renshaw, J. L., 1985, fillings in
| < ! /§ wa WYE \&’f‘& i &, | Andres Mountains (unnamed). In detail, however, this Volcanogenic-exhalative tungsten amphibolite and
Zf : s ] ! : r . seuthuard younglng trend e ‘mot qulss 86 giagle: mineralization of Proterozoic age near Santa quartz-biotite-
o & 5 \ ! e ) 340 recent mapping, for example, along with a growing body Fe, New Mexico, and implications for ahlsslte phelli
sl > ’ phy te.
340 W;_,: i % % Coa of lithologic descriptions, geochemical analyses, and exploration: Geology, v. 13, p. 66-69. (9)
Zﬁ ; : ; i [ | ,‘,’g’::ef_iﬁ°“,,ag§sPi_';‘iic";tis thatl "‘°”1‘* "rhoac“k:“e ., 10. Fulp, M. S., and Woodward, L. A., 1981,
I i ; ation" o ambrian volcanic are presen
i = T = % z in the Tusas and southern Sangre de Cristo ;Ziiiz?rizzwmﬁiéiicG:izz;él‘ifagfozofn;sew 13 Tijerjas Canyon— Lat: 35° 27 6" “1720 Ma (?) Amphibolite; quartz-chlorite Pits, shafts, dumps Cu, (Zn, Au) No reported
| e = e Mountains. It is probable that at least two age p. 33-42. York mine Long: 106° 10~ 2" schist; calc-silicate rocks production. (8)
? | %S ,,,,, 3 \\ % i a3 groups of volcanic rocks are also present in the 11. Harley, G. T., 1940, The geology and ore deposits (mafic volcanic and volcani-
f £ = : e Manzanita and northern Manzano Mountains (Cavin and of northeastern New Mexico (exclusive of clastic rocks + impure
= 3 : others, 1982), although discontinuous outcrops? and Colfax County): New Mexico Bureau of Mines carbonate horizons)
= B e e e L
1 PR S . . Lask S« Gs The ore d i f Socorro > = < " o :
i s a % | The extent to which other Proterozoic volcanic = yéountg,’N;33§éxic0:o ;eweﬁziizz §ureau of 14 Tijerjas Canyon- Lat: 352 Ol’ 40" 1720 Ma (?) AmphlPole—b19t§te sch?st, Adits, dumps Au, (Cu, Ag) Reported production
v’ N g terranes in New Mexico may contain more than one age- Minas and Mineral Resources Bulletin 8 Great Combination to, 135 01 -P8K chlorite-sericite schist of 5 tons of Au ore.
’ ' . , 3 : 0 96~ 28" i i- Earlier, unreported
E@ ; | b group of volcanic rocks is, at present, unknown. p. 82-86. and Mary M mines Long: 106o 26° 28 (mafic volcanic and volcani s
! | z il | B SRS RO SE [ A typical greenstone terrane consists of 13. Moench, R. H., and Erickson, M. S., 1980, to 106° 267 52" clastic rocks) production probably
§ ww«w”wwﬂmm&vw ’ ! \ﬁ '? metamorphosed, subaqueous basalts and locally Occurrence of tungsten in the Sangre de comparable.
L | . et ' btz b important felsic volcanic rocks, iron formation, and Cristo range near Santa Fe, New Mexico; Contained minor
& . | f j volcaniclastic sediments. Volcanic rocks comprise a possible stratabound scheelite peripheral to amounts of Ag and
bs Lo ekl compositionally bimodal suite of basalt (up to 90 favorable settings for volcanogenic massive- Cu. (7)
;‘m Ex : 1 ! ?ercentgoand dar;:i.te;r:hyodel.c:Lt:;.-c[uau:t:}zl iati;e-rhygiite sulfide deposits: U.S. Geological Survey
o | e L sael up to . ercent ut genera muc ess). Mafic Open-File Report 80-1162, 21 p.
§ ;Q i | voicanics gre met;morphised to nyaostly fine-grained, 14, Reed, 3. G Jr.,p1984, Prote;ozoiz rocks of the 15 Hell Canyon- Lat: 342 S3E=181! ~1720 Ma (?) Epidote-actinolite—hornblende Opencut, pits, shafts, Cu, Au, Ag Production
| g o o i massive to well-foliated amphibolites that locally Taos Range, Sangre de Cristo Mountains, Milagros—Star and to 34 o53’ 58" hornfels; chlorite phyllite; trenches, dumps 1880-1910: approx
s T % display relict amygdules, pillows, and pillow New Mexico: New Mexico Geological Society Cerro Del Oro mines Long: 106° 257 48" quartz-mica phyllite (mafic 2000 tons of Cu +
|- e breccia. Felsic volcanic rocks are mainly porphyritic Guidebook, 35th Field Conference, p. volcanic and volcaniclastic Au ore
b flows and crystal-rich volcaniclastics. A complex of 179-185. rocks) 1975-1976: 2,348 oz
m concordant to discordant, hypabyssal intrusions of 15. Riesmeyer, W. D., 1978, Precambrian geology and Au, 3,333 oz Ag by
; ! tonalite-trondhjemite and diabase-gabbro intrudes, and ore df_-posits of the Pecos mining district, heap leaching. (23)
§;g . maz be locallyloverlain by, portions of the volcano- S[aniMlgueilsnd Santa F; Co;nties, ge‘; i
H sedimentar ile. Volcanic and subvolcanic rocks have exico: uquerque, New Mexico, Unlversity
?“’ undergone Zegional met:morphism of upper greeﬁzciist of New Mexicqu.S? thesis, 215 p. 16 Pedernal Hills Lat: 340047’ 25"" 1660-1650 Ma (?) Quart?—sericite + chlorite Pits, trenches, Cu No repoYted
b to lower amphibolite grade and show the effects of at 16. Riesmeyer, W. D., and Robertson, J. M., 1979, prospects Long: 106~ 40° 25 phyllite and schist; calc- outcrop, drill holes production. (1) (10)
< ?w least two periods of penetrative deformation. The Precambrian geology and ore deposits of the silicate rocks; quartz-hematite
SR0L ol K| —33° metamorphic sequence is cut by pretectonic to Pecos mine, San Miguel County, New Mexico: and quartz-magnetite rocks
: et \ B e : i 20 e , : - syntectonic (1755-1650 Ma) granitic rocks and quartz New Mexico Geological Society Guidebook, (felsic volcanic and volcani-
> - ~ ! ‘ k. s > aw«im&mvai-mvéww" porphyries and by syntectonic to post-tectonic, mainly 30th Field Conference, p. 175-179. clastic rocks with interlayered
ot . NP ! 1 N ‘ anorogenic (1500-1450 Ma) granitic rocks. 17. Roberts, R. G., and Reardon,'E. Jesy 19785 impure carbonate and ferruginous
g " £ ! =1 = o A typical rhyolite-dominated terrane consists of Alteration and ore-forming processes at cherts)
- g\w 0 T i 7 - metamorphosed, felsic volcanic and volcaniclastic Siattagimingk?tgigiiegZZEec\:’ gg“a:ia“l
= 1 ; é /f d L - - T oL, iRy BAERGEitic, Snd Diid e OUTEZI il e St ’ 17 Suf Canyon Lat: 33° 027 04" 1660-1650 Ma (?) Quartz-sericite * chlorite Adits, pits, dumps Cu No reported
i 2 g S ol ~ epiclastic equivalents; lesser amounts of mafic p. . a ULyt wany S ) d : P i
. = / . P L z ] 2 : A | ’ s AN | volcanic rocks and related sedimentary rocks 18. Robertson, J. M., and Moench, R. H., 1979, The prospects Long: 105° 29~ 25 schist and phyllite; amphibolijte. production. rospec
R me; : N axm ¢ ¢/ i - e Lm0 o e R R S 1 % ‘ | | ; | : L] | (graywacke and sub-graywacke); locally significant Pecos greenstone belt; A Proterozoic (mafic to intermediate volcanic i? on White Sands
t\%\\/ ng’fT e : g T i e = L T je : R B e e ! amounts of arkosic, subarkosic, and argillaceous volcano-sedimentary sequence in the southern and volcaniclastic rocks) Missile l}ange and is
rtg? Qs | Tl ' R ‘, - ! = sedimentary rocks; and thin, discontinuous ferruginous Sangre de Cristo Mountains, New Mexico: New : inaccessible. (12)
i l e e s S o L. L quartzite or metachert horizons (Moench and Erickson, Mexico Geological Society Guidebook, 30th
. 27 3 / 1980; Armstrong and Holcombe, 1982; Cavin and others, Field Centerence, p, 16i=1 4, 1976 17b Grandview Canyon Lat: 32° 59- 01" 1660-1650 Ma (?) Quartz-sericite * chlorite Adits, pits, dumps Bi, W, Cu Contains W
o 1982). On the basis of limited geochemical data, 19. Sangster, D. F., and Scott, S. D., ’ 1 O ; 1+ oan N & ohullite: (scheelite) and Bi
: volcanic I 115 b Precambrian stratabound, massive Cu-Zn-Pb prospects Long: 106~ 417 28 schist and phy te; ] ;
7 5 o o ]~ : c rocks comprise a compositionally bimodal I g i { in Wolf amphibolite (mafic to inter- mineralization. 1500
oo o L \ : ; suite with the dacite-rhyodacite-rhyolite end member sulphide ores of North America in Wolf, ;
4 5 : \ . \ . K. H., ed., Handbook of strata-bound and mediate volcanic and volcani- lbs of ore shipped in
g e i springs L = typically accounting for 30=75 pevcent 9f Eio ool stratiform sulfide ore deposits: Elsevier clastic rocks) 1918 (70.2% Bi).
| g = d e 58 it % The mafic end member is apparently mainly basaltic and Arﬁsterdam 129-229 - E Bebansnt 1o ok White
S oE £a 0 ~ 8 o o~ 1@y contains little or no andesite, although mafic 9B Bebilliae. 1 }’{ B 1960 Mi;leral e R p 3 :
& o | = e i P 1. ! volcanic protoliths are not well documented in these s g, .N "M i 2 Mg Ml L o Sands Missile Range
! [ 5 A s terranes. Many mafic as well as felsic volcanic units County, lew Hexicp: ley Hexice 7 and is inaccessible.
g woite sars : Grniny \ diselay st Rl i T £ e Mines and Mineral Resources Bulletin 71, (12)
] s ; MR, ORI Bl TR SO Ry freoas Froge i p. 94-96.
o = i = N T AT colsiog, YOO Vieh o wichuet sabusouent SUTRELAR 21, seiver, 1. 1. 1984, Ghucivebtunn on she
et = ' = Va W L 1 1 7 e yfph - Kk y Precambrian evolution of northern New Mexico
g e 7 :-Znagiariﬁtczmsz:‘giz:nfio:utozaiiteyzna) yuzi:zmc # and adjacent regions: Geological Society of *References are indicated by numbers, such as "(3)", and are listed at the end of the map text.
mmihﬂ porghygy and aglite. Rhyolite—dominatedqterranes ﬁme;iczsé?StraCts i TaieRnn, Yy UG s #Metals listed in order of decreasing importance. Metals in parentheses are minor.
appear to have experienced the same deformational and 29. Slack ’J .F. 1980, Tourmaline—-a prospecting
f regional metamorphic history as the older greenstone éui:ie i i Pac s e BT 1
terranes. deposits in the Penobscot Bay area, Maine:
| | Economic
30 g | | e ? ¥ ———{820 GENERAL FEATURES OF NEW MEXICO”S PROTER0ZOIC ’éiiﬁieiegiiiﬁaio.suge?ssffdal :
: : T o i VOLCANOGENIC MASSIVE-SULFIDE DEPOSITS 23. Woodward, L. A., Snyder, D. O., and Husler,
e ; 3 | J.-W., 1978, Geology and mineralization at
| ; Unequivocal volcanogenic massive-sulfide deposits the Milagros gold deposit, central New
oo | g Sar e I | are not common in New Mexico and are essentially Mexico: The Mountain Geologist, v. l4,
R | £ ’ restricted to the Pecos greenstone belt of the 10, Ay pe T3-T8.
2 | l southern Sangre de Cristo Mountains. There, two :
e ! § occurrences, at the Pecos mine and at Jones Hill, EXPLANATION
.M:Ei’?‘i;wmf”:??‘”” | display most of the classic features of such SAMPLE LOCALITY--Numbers are refered to in
: o i volcanogenic deposits and may be used collectively as table 1; "p" indicates a deposit that is
T E X A = a "yardstick" against which the rest of the producing or has produced ore
! occurrences listed in table 1 may be measured. What ‘ Copper @ Silver
follows is based in large part on the work of
\ Riesmeyer (1978), Robertson and Moench (1979), and @ Gold @® Zinc
| Riesmeyer and Robertson (1979).
X ] c 0O § ’ Lead @ Other metals--See table 1
’ 3 o j Hpst Roeks @ IRON SULFIDE MINERALS ONLY
1
| Both the Pecos mine and Jones Hill deposits are M MAFIC-DOMINATED VOLCANIC ROCKS
associated with, felsic, mainly pyroclastic, volcanic
| rocks whose internal textures and apparently limited = FELSIC-DOMINATED VOLCANIC ROCKS
| ¢ ‘ lateral extent suggest that they probably represent = O
- j”;’fimgw;;m;jjﬁjfffjjjgwmiﬁm&w_ﬁ“WMM i local eruptive centers. These rocks are now quartz- CONTACT METALLOGENIC MAP OF VOLCANOGENIC MASSIVE SULFIDE CCURENCES IN NEW MEXICO
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