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Abstracts: The Sierra Madre Occidental in Mexico was formed by Cretaceous—Cenozoic magmatic and tectonic evolution. Five main
magmatic stages for the Mesozoic—Cenozoic could be recognized in Mexico, i.e., Jurassic to Early Cretaceous, Late Cretaceous to Pa-
leocene, Eocene to Oligocene, Early Miocene, and Middle Miocene to the present. The magmatic and tectonic history in the Sierra
Madre Occidental was related to the opening of the Gulf of California and the subduction of the Farallon plate to the North American
continent. The Mesozoic— Cenozoic metallogeny in Mexico probably resulted from the continuous subduction process at the edge of
the eastern Pacific plate. The types of deposits formed in this metallogenic epoch include VMS, porphyry, IOCG, skarn and other types.
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Fig. 1 The location of the Mexican Sierra Madre Occidental
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1.2 XigitiE

o5 D HF P B A LU DK 4 b IX 32 3 4k 1
TR — W0 T AN [R) 3 ok LA 5k Ry 32 A8 o 2 s i
Wi, 7E PG SR LK A9 L3 (Sonora JE AT Chihua-
hua JLHB) FRE % ( Nayarit—Jalisco ) , i1 12 Bl 521
T VG ST LU KNG AR AN DI, (0 I A R e )
VYT L B A O M o R A2 B i 12 B 52 e
B H G AT AR S 2R T A P RF 204 A 5 T T TRV
KA Z [B] ) [ SRS AR S T R 3 Y
T LUK R A 1 R B LR 43 oA TR b X | e 5 1
X FNrEERHL X (] 3) 6

(1) IX

7 V5 I A L bk b & P A6 Y Sonora Al
Sinaloa & & NEE—SWW i [i] (b A2 , X 2644
TR AT S A A TR, P S
LUK R 2 BB — SH T IR 7= AR 2% 28 T B B[R] 48
ol A B ZU R BK AT P9 BRI K—Ar 2 Re—Os 4F:
W4 Ay B AN A Bt A B9, E—W R NEE—

SWW i A5 S FEPH K (Laramide ) 15 11132 45 e
G IR E W BOE B A WA R X
S 3 ] B 5 RLRLK A LB Sl AR T — R
PLkz s PR A A E ARG

AT FL P R AR AR T T 5 T T 0 e 8 B R
1 RE AN B i, 95 25 12 X R AR B T AR R
M 55— 5 M, McDowell 25 "% 2 b [X . I
TG ) 3 A 4 B K i A I X S (SCORBA
KA A)WFFE G IA N, 33Ma 2247 R % 3 [X #5515 A8
5 R0k AZ I 0 2o 8 0T I PR AR 4 B AP A 3 A
fiE, McDowell S5 HEWT , DX 3853 Bl A 5 B 1 B sk A
FH J2 B 7 2 1 Ll 1 T (34~29Ma) & A
M 29Ma Hif J5 15 45 Bk A AN TR P G 2R DL
1o AR BE T B2 B A7 AR KLU 3R 0 AR IR 2
W, A1 FU U b DX B $iz 5K 02 3 1k T B A 04 4 3 1Y)
29Ma ZJF",

AH HeF 43 FLEL , Sonora 7 5KAE H B 5w 51 H &
AR . TE— ORI Bl N S TEAE TS



% 36 4= 5 12 )

R A - AR P RFPY SR Lk B A A U 3 A IR AL B Rk

2127

110° W 100° W
| |
| 30° W]
Hermasilld /\(\
Chihuahua A
Py \
\
S e
/V/ %@g}
oS
!
X
< S
X I
y 1
\eb #3 X !
X BN
\ \ \\
. O N
= \Purango
\,\ e [ ] >\\
Mazatlan \ \ ANITN

DA

R AR

4 O 2 K A X b

[ ]msesenrxnse

Guadalajara
2R E KA

3 PR SO S

Fig. 3 The tectonic distribution of the Mexican Sierra Madre Occidental
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Occidental during Mesozoic—Cenozoic period

R, 2 BRI RS o XS S g B it
HAT S T I — R R A BE b

(3) o TH—I7 o e ol 45 58 R 8 e (i 45
BEICEIRR)

PO S8 R A A BRI 25 BE K A B
T ESEPIRPEAR AR B HIX . X — A R R
PR B IEE 27 AR S B AR T Klra R
BT e 2 B Bkilia R R w R R AR
LTI AR I W G e 2R, e /D B Bk
s N E S At S G S SR (T S
IRV, 2R 2 RIEA « S — U S B I A
H BRAE AR T AR I, 9 S B TE R AR 3 R, 7E 84

KA TR AR 5 B R R H B R R
ek &S TV SEE LK PE R . KaA T
SO T ()05 205 B3 IR J2 e W e K B FE 29 2R ke, 4
8 P A 25 8 I AR 5 B2 8 4 3Ma, 9 1 Rio
Verde BEIK 5 BIAEIE M 31.8~31.4MaP?, Cascada BE K
A BRI R 29.0Ma, Batopilas 55 45 R K ) K— Ar
AR R 30.1~28.1Ma™,

TEVY SRR Ll Bk AR X s 45 B I s 22
#% T Durango M o 7E Nazas Hi X, 2 /it Ja5 45 B
TR T2 AR 43 51 R 32.240.7Ma F129.5+0.6Ma
(IBEKA K-Ar 4% )™, 78 Durango T T H 25 1Y
WORT AR G558 KA 2 7 B R FE 2920 800m, X2 T 5



2130 M S8 IR

GEOLOGICAL BULLETIN OF CHINA

2017 4F

Chupaderos il K 111 FT T BAT 5C o

VU EhPE TR LLDK 1) R FS 1 X R R T ey 25 5 I 7
o WORTHE 25 5E K 7 2 B T Aguascalientes 7R
il Zacatecas #L X il Jalisco L, 7F Zacatecas ALHH
A% Fresnillo 1 [X_, Valdecanias L1 JJK A4 378 230 S0 05 75 FIA
SEEEIRE T K= Ar AR AT 29.1~27 5Ma Z [H], 111 5
B A R U LS AR AR IS Ty 33.5~32.2Ma
TEZRFEFR , WoB e 4 K&t #8 T Jalpa 1 Tlaltenan-
go Z [H] 1Y) Morones LLI Ik,

g I S5 B A T2 P B w5 104 SRR
Wk A F Nayarit 3% § 0935 53 o Ferrari HE TR T 2
YA TR A AS [) P 05 DX 1 0 245 05 K )2 ), |1
Las Canoas JZ J7 1 El Nayar JZ /¥ . Las Canoas JZ ¥
JE 2 350m , K—Ar 1 "I F1 Ar/” Ar 7045 (1 4F 1§
¥4 23.5Ma, 1% )2 7 5 L8 29 80km 4E i} #% (4 El
Salto—Espinazo del Diablo 2 T 1% T [6]— B4 e
Las Canoas J2 ¥ 5 Fg ¥ Bolafios #L%T [N HH #5 75 R 11
TECE AT A E—E A RN LA
F I 25 B K A 1 K— Ar 4E 3% 43 51 R 23.7Ma F1I
23.2Ma"",

EL Nayar 22 7 52 117 P4 55 75 55 1 Bk P4 2% 70 A 1Y
NNW i [\ 17715 , V32 9% BE R 75km, 7E Nayar =2
J R IR B ORI o % I XA — R S
DI P QTN ST E: P o W A Rl <0 o)
Nayar 8% K LT EGPIER, BT OISR 2] 11 AR 95 25
BER 7 0, 4 B E 2 1000m™ s 7F El Nayar JZ
JFFRARFEZAL, ME T 74 A/ A 4E 486 ¥4 F
21.2~19.9Ma Z [i] , I 4F ¢ 20 OMa™s %R TS
T4 TA] Santa Maria del Oro 38X (21.3Ma ) JAguamil-
pa Hb [X (22.4Ma) ' Fl Bolafios Hb %t I+ #B (21.3~
20.1Ma) H 5 R 235 BE I AR IR — 30

(4) Wt S LAJS 9 2K L 3l

TESE G5 BE AW A 2 )5, PO B A8 1L Dk i
RGN AERF B Il — R XU ORI %
S 43 A FEAE , LT Sl T 1) AR 1Y 0 A AR e
WA o 78R — U 45 BE K s & B e 1, 1
A LR L o R PR A, DL S — 4L
i 48 o TR Y i B R BT RN AR ME A A e . X
SO A T B San Buenaventura fil Chihua-
hua , g # Navojoa Fl Sinaloa Z [H] ) — £% K &
NNE 7 [a] (84 35 17 3 A7 o 3 2886 8k Bt K L
i Bl Bl L (Cordillera) X B T % 1A 4

PRS2 B A A 4 A o Hue-
juquilla i DX H 72 FL 8008 T 0 25 6k K R R 2 R
1R Z R T

FE VY TR LK VG L, J5 IR e A FH
RO CARBERIE LT —A IS S5 L i
L S5 IR B0 % T e 2 ) RS J2 T (Lista
Blanca 1772 ) o XS5 A )1z Hi it #8 T Sonora
PGS A LAl b X, 25 A 4 % Y PR AR X A, 7
14~11Ma Z [A]"",

3 SRV ALPY S PR R AR U R E

S5 P4 BF VY SR 28 8 N 1E 5 R AR
il G 2 1) IR i R DIAHOG , Hona™ Iy s nl L)
BIWRIPRE 22, oA AR I, S5 V0 BHE R U
B 7 SOy =R N BRI PNE ST S i DN ]
By REREE ), R RS AE : DAL g B
REEALY) BT A0 IR (VMS) s @EE# B 8 | 4H
W e ST IR @2 & BET S a0, L
LW -REH R ; @BAAA i 4 (TOCG) WK ; @4k
PE— AP SR P R B AR — B (i 4 — -
PGE)HIZEHED 07 IR . [l & & HAB IR, 4nik 1
RUGA IR R0 IR 0 RS

W L —R e, K PR IR A H
TE 1 IRF I R B B2 SRR JH A 55 0 ook G 1 7
JEE K Bk L = DTFR A H B AR Y, W Tizapa—San-
ta Rosa, Campo Morado— Suriana, Tlanilpa— Azu-
laquez, Cuale—Bramador, San Nicolas—El Salvador %
WKW, ZKEBI K F 2 FIZE Guerrero K G M
2 S AEWr RN SIS PR A . Rk o LR 2
HE IR R R BTy T A B R R
T BT 85y SRR IRF v DX s

W S — B IR T 2R &R R . 3K
AR IR RGBT IR R A R e
PRFNER SEAL D) 4 00 IR 2250 A 78— FR 5 i i ok
PR i i R U I (B R Y B 2R 4] — £ (5 —
SR F Caborca MIET EL ELHBAA (41 Sonora It
[ E. 8 Cananea 55 AU —4H — #3587 JKFl La Caridad
B AV — B0 K ) . SRVURFEEA R R S £
AR H 325 T RE A I Al DX R R it v i
A R, I HL 32 BN [F) R b e TURR W o 1) [] Ak
IRAL™ W -RE B IR (B ) £ B A 757G
BF VUG SR X, 451 4l Mezcala 8% Cerro NGhuatl, B



% 36 4= 5 12 )

AR 245 - SR P AP SRR Lk PR AR A Ui R A BT AR

2131

F 4, Sinaloa ML IX & B 58 S — SE 1 5 24 A
HRMZ 48T IR, M Sonora PYILHBHE X W 4 & 1
ITEE2 07

5 thE— L o T2 VG Eh 7R 7R IR T S e i
Nl G (i B R 7 NN AR R Lo Ay R
IR 4 — HR AT PR 25 5 16 4 7 ThE— 57 1 (35~
30Ma) R K L Z A 2 DIAH DG, At AR 91 Gua-
najuato il Fresnillo ¥ A I i #4%4R &7 IR | K 1
Pefasquito G FRATEFA RS . PU ShIE TR B AR K B
Bk gAY 407 K, W Cerro de Mercado FlLa
Perla—Hércules B 82 [X ¥

e e AR R PR (4 R 2 &R ) BTR
5 EkE R ARG SIS IR 2 Eoh
TRIR AT R % BT Nayaric b X slAR S8, IFAERE
RH —SECRE IR .

4 % ©

(1) BE VG BF PG S TR 3 1L0at b2 3 2 ph G 1
H—IEH RS K LA b E s
R LA FR |, DR R v T ke o s 245 e
AR FAKEE R, KBS it X s S
UG LEEE AL

(2) L tH—08 AN [ U DA sk Sk 3 144
1B SN T VG ST 1L KA B A A Xk, (T
VA R P S A TR LBk ) s M

(3) 25 V4 B 7Y 5 1l 85 R K BUE 48 1 8 9K 0
FEA N A1, RURG 2t — b T LR T R
TH—rpogr i, DL B rfoRr e % LAUS A K6 B

(4) B VU EVY S8 2 48 i 1E -5 K7
i B30 5 3% 252 ) IR st R 235 WA DG, FLRR ™ g 5 ]
VB BIPRS00 IR B Z 0 A dE VMS B BE
FH TOCG R WK AR RIS 7Y A
U EIEN

i AR EALTREEFLTHFRERL
8P B AAFRREEFR R, ARSIt ik
AR EIEFEE G LR B AR,

S5 3k

[1]Bryan S E, Ferrari L. Large igneous provinces and silicic large igneous
provinces: Progredd in our understanding over the last 25 years|[]].
Geological Society of America Bulletin, 2013, 125: 1053—1078.

[2]Ferrrari L, Valencia—Moreno M, Bryan S. Magmatism and tectonics

of the Sierra Madre Occidental and its relation with the evolution of

the western margin of North America[]]. Geological Society of
America Bulletin , 2007, Special Paper 422: 1-39.

[3]Aguirre—Diaz G ], Labarthe—Hemandez G. Fissure ignimbrites:Fis-
sure—source origin for voluminous ignimbrites of the Sierra Madre
Occidental and its relationship with Basin and Range faulting[J]. Ge-
ology, 2003, 31: 773-776.

[4]Moran—Zenteno D J, Tolson G, Martiny B, et al. ertiary arc—mag-
matism of the Sierra Madre del Sur, Mexico, and its transition to the
volcanic activity of the Trans—Mexican Volcanic Belt[J]. Journal of
South American Earth Sciences, 1999, 12: 513—535.

BIERY, T20F, BLER, 5. SV 47 a2 5ol ).
LRI, 2012, 22: 273-280.

[6]McDowell F W, Keizer R P.Timing of mid— Tertiary volcanism in
the Sierra Madre Occidental between Durango City and Mazatlan,
Mexico[J]. Geological Society of America Bulletin, 1977, 88: 1479—
1487.

[7]Cameron K L, Nimz G J, Kuentz D, et al. Southern Cordilleran basal-
tic andesite suite, southern Chihuahua, Mexico; a link between Ter-
tiary continental arc and flood basalt magmatismin North AmericalJ].
Journal of Geophysical Research, 1989, 94: 7817—7840.

[8]Dickinson W R, Lawton T F. Carboniferous to Cretaceous assembly
and fragmentation of Mexico[J]. Geological Society of America Bul-
letin, 2001, 113: 1142—1160.

[9]Moore G, Marone C, Carmichael I S E , et al. Basaltic volcanism
and extension near the intersection of the Sierra Madre volcanic
province and the Mexican Volcanic Belt[J]. Geological Society of
America Bulletin, 1994, 106: 383—394.

[10]Aguirre—Diaz G J, McDowell F W. The volcanic section at Nazas,
Durango, Mexico, and the possibility of widespread Eocene volca-
nism within the Sierra Madre Occidental[]]. Journal of Geophysical
Research, 1991, 96: 13373—13388.

[11]Henry C D, Aranda—Goémez ] J. Plate interactions control middle-
late Miocene proto— Gulf and Basin and Range extension in the
southern Basin and Range[J]. Tectonophysics, 2000, 318: 1-26.

[12]Horner ] T, Enriquez E. Epithermal precious metal mineralization in
a strike—slip corridor: The San Dimas district, Durango, Mexicol[]].
Economic Geology and the Bulletin of the Society of Economic
Geologists, 1999, 94: 1375—1380.

[13]|Barra F, Ruiz J, Valencia V A, et al. Laramide porphyry Cu—Mo
mineralization in northern Mexico: Age constraints from Re— Os
geochronology in molybdenites[J]. Economic Geology and the Bul-
letin of the Society of Economic Geologists, 2005, 100: 1605—
1616.

[14]Megaw P K M. Geology and geochemistry of the Santa Eulalia

mining district, Chihuahua, Mexico[M]. University of Arizona,



2132 M S8 IR

GEOLOGICAL BULLETIN OF CHINA

2017 4F

Tucson, 1990: 463.

[15]McDowell F W, Mauger R L. K—Ar and U—Pb zircon chronology
of Late Cretaceous and Tertiary magmatism in central Chihuahua
State, Mexico[]]. Geological Society of America Bulletin, 1994,
106: 118—132.

[16]McDowell F W, Clabaugh S E. Ignimbrites of the Sierra Madre
Occidental and their relation to the tectonic history of western
Mexico[C]//Chapin C E, Elston W E. Ash—Flow Tuffs: Geologi-
cal Society of America Special Paper, 1979, 180: 113—124.

[17]Nourse J A, Anderson T H, Silver LT. Tertiary metamorphic core
complexes in Sonora, northwestern Mexico[]]. Tectonics, 1994,
13: 1161-1182.

[18]Vega— Granillo R, Calmus T. Mazatan metamorphic core complex
(Sonora, Mexico): Structures along the detachment fault and its ex-
humation evolution[J]. Journal of South American Earth Sciences,
2003, 16: 193—204.

[19]Gans P B, MacMillan I, Roldan— Quintana J. Late Miocene (Pro-
toGulf) extension and magmatism on the Sonoran margin[J]. EOS,
Transactions AGU, 2003, 84(46): 405.

[20]Paz— Moreno F, Demant A, Cochemé ] J, et al. The Quaternary
Moctezuma volcanic fi eld: A tholeiitic to alkali basaltic episode in
the central Sonoran Basin and Range Province, Mexico[C]//John-
son S E, Paterson S R, Fletcher ] M, et al. Tectonic Evolution of
NorthwesternMéxico and the Southwestern USA: Geological Soci-
ety of America Special Paper, 2003, 374: 439—455.

[21]Suter M. The historical seismicity of northeastern Sonora and north-
western Chihuahua, Mexico (28—32°N, 106—111°W)[J]. Journal of
South American Earth Sciences, 2001, 14: 521—532.

[22]Aguirre—Diaz G ], McDowell F W. Nature and timing of faulting
and syn—extensional magmatism in the southern Basin and Range,
central— eastern Durango, Mexico[]]. Geological Society of Ameri-
ca Bulletin, 1993, 105: 1435—1444.

[23]Aranda— Gomez ] J, Henry C D, Luhr J F, et al. Cenozoic volca-
nism and tectonics in N'W Mexico—a transect across the Sierra
Madre Occidental volcanic field and observations on extension re-
lated magmatism in the southern Basin and Range and Gulf of Cali-
fornia tectonic Provinces[C]//Aguirre—Diaz G ], Aranda—Gomez |
J, Carrasco—Nuiez G, et al. Magmatism and Tectonics in the Cen-
tral and Northwestern Mexico——A Selection of the 1997 IAVCEI
General Assembly Excursions.Universidad Nacional Auténoma de
México, Instituto de Geologia, 1997: 41.

[24]Aranda— Gomez J J, Luhr J F, Housh T B, et al. Synextensional
Pliocene— Pleistocene eruptive activity in the Camargo volcanic fi
eld, Chihuahua, Méxicol[J]. Geological Society of America Bulletin,
2003, 115: 298—313.

[25]Lang B, Steinitz G, Sawkins F J, Simmons SF. K—Ar Age studies in
the Fresnillo Silver District, Zacatecas, Mexico[]]. Economic Geolo-
gy and the Bulletin of the Society of Economic Geologists, 1988,
83: 1642—-1646.

[26]Nieto—Samaniego A F, Ferrari L, Alaniz—Alvarez S A, et al. Varia-
tion of Cenozoic extension and volcanism across the southern Sier-
ra Madre Occidental volcanic province, Mexico[J]. Geological Soci-
ety of America Bulletin, 1999, 111: 347-363.

[27]Ferrari L, Lopez—Martinez M, Rosas—Elguera J. Ignimbrite flareup
and deformation in the southern Sierra Madre Occidental, western
Mexico—implications for the late subduction history of the Faral-
lon Plate[J]. Tectonics, 2002, 21: 1029.

[28]Ferrari L.Miocene shearing along the northern boundary of the
Jalisco block and the opening of the southern Gulf of CalifornialJ].
Geology, 1995, 23: 751-754.

[29]Magonthier M C. Distinctive rhyolite suites in the mid— Tertiary
ignimbritic complex of the Sierra Madre Occidental, western Mex-
ico[J]. Bulletin de la Société Géologique de France, 1988, 8(4): 57—
68.

[30]Tuta Z, Sutter ] H, Kesler S E, et al. Geochronology of mercury,
tin, and fl uorite mineralization in northern Mexicol[J]. Economic
Geology and the Bulletin of the Society of Economic Geologists,
1988, 83: 1931—1942.

[31]Ponce B, Clark K. The Zacatecas mining district——a Tertiary cal-
dera complex associated with precious and base metal mineraliza-
tion[J]. Economic Geology and the Bulletin of the Society of Eco-
nomic Geologists, 1988, 83: 1668—1682.

[32]Webber K L, Fernandez L A, Simmons W B. Geochemistry and
mineralogy of the Eocene— Oligocene volcanic sequence, southern
Sierra Madre Occidental, Juchipila, Zacatecas, Mexico[J]. Geofisica
Internacional, 1994, 33: 77—89.

[33]Cochemé ] J, Demant A. Geology of the Yécora area, northern Si-
erra Madre Occidental, Mexico[C]//Pérez—Segura E, Jacques—Aya-
la C. Studies of Sonoran Geology. Geological Society of America
Special Paper, 1991, 254: 81-94.

[34]Wark D A, Kempter K A, McDowell F W. Evolution of waning,
subduction—related magmatism, northern Sierra Madre Occidental,
Mexicol]]. Geological Society of America Bulletin, 1990, 102:
1555—1564.

[35]Lanphere M A, Cameron K L, Cameron M. Sr isotopic geochemis-
try of voluminous rhyolitic ignimbrites and related rocks, Batopilas
area, western Mexico[J]. Nature, 1980, 286: 594—596.

[36]Clark K F, Damon P E, Shafi quillah M, et al. Seccién geologica—
estructural a través de la parte sur de la Sierra Madre Occidental, en-

tre Fresnillo y la costa de Nayarit[J]. Asociaciéon Ingenierosde



% 36 4= 5 12 )

AR 245 - SR P AP SRR Lk PR AR A Ui R A BT AR

2133

Minas, Metalurgistas y Geodlogos de México, Memoria Técnica,
1981, X IV: 69-99.

[37]Scheubel F R, Clark K F, Porter E W. Geology, tectonic environ-
ment, structural controls in the San Martin de Bolafios District, Jalis-
co[J]. Economic Geology and the Bulletin of the Society of Eco-
nomic Geologists, 1988, 8: 1703—1720.

[38]Gastil R G, Krummenacher D, Minch ]J. The record of Cenozoic
volcanism around the Gulf of California[J]. Geological Society of
America Bulletin, 1979, 90: 839—857.

[39]Damon P E, Nieto—Obregon J, Delgado—Argote L. Un plegamien-
to neogénico en Nayarit y Jalisco y evolucion geomorfi ca del Rio
Grande de Santiago: Asociacion Ingenieros de Minas[J]. Metalurgis-
tas y Gedlogos deMéxico, Memoria Técnica, 1979, X 1T:156—191.

[40]Scheubel F R, Clark K F, Porter E W. Geology, tectonic environ-
ment, structural controls in the San Martin de Bolafios District, Jalis-
co[J].Economic Geology and the Bulletin of the Society of Eco-
nomic Geologists, 1988, 83: 1703—1720.

[41]Vidal=Solano ] R, Paz—Moreno F A, Iriondo A, et al. Middle Mio-

cene peralkaline ignimbrites in the Hermosillo region (Sonora,
Meéxico): Geodynamic implications[J].Compte Rendue Geoscienc-
es, 2005, 337: 1421—-1430.

[42]Camprubi A. Tectonic and metallogneic history of Mexico[J]. Soci-
ety of Economic Geologists, 2013, 17: 201—243.

[43]Centeno— Garcia E, Busby C, Busby M, et al. Evolution of the
Guerrero composite terrane along the Mexican margin, from exten-
sional fringing arc to contractional continental arc[J]. Geological So-
ciety of America Bulletin, 2011, 123: 1776—1797.

[44]Ortiz—Hernandez L E, Escamilla— Casas J C, Flores— Castro K, et
al. Caracteristicas geologicas y potencial metalogenético de los prin-
cipales complejos ultramaficos—maficos de México[J]. Boletin de la
Sociedad Geoldgica Mexicana, 2006, 57: 161—181.

[45]Valencia—Moreno M, Ochoa—Landin L, Noguez— Alcantara B, et
al. Geological and metallogenetic characteristics of the porphyry
cop— per deposits of México and their situation in the world con-
text[J]. Geological Society of America Special Paper, 2007, 422:
433—458.



