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La DichaSik &gt ok,

ThETORE,

kot >RTEL IHEREYEATVWS,

FliifKlesse E{ 1 988)

Name of
Formation Rocks Eras
Acidic~-Intermediate
Lava and Pyroclastics,
Capolapa Graywacke, Quartzite, Mesozoic
Phyllite, etc.,
---------------- -- Discordant ~e-eedeorrmmcmmmmeoood
Phyllite, Graywacke,
Ixcuinatoyac Conglomerate, Paleozoic
Sericite-Biotite-Schist,
Volcanics.
fmmm e e - Discordant —-c--orrmmcrmccemaoaq
Xolapa Biotite-Schist. Paleozoic-
Precambrian.
Fig. 3 STRATIGRAPHIC TABLE TN LA DICHA MINING AREA
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WAER . BR-®B-WerSe-7F

BME  ATT, 3y, vEY, TITHET

toMPBHERIZE, b—Tray, P-HFFL, EXF, K 2 rETHB,
FHofRze2~35° CERBL, SER (F#E) cLhil, EFMTEHRBIR24°,



EW(118~5R)LBH(6A~108) 3R oarh, ENBFAK( L2000~
1.500mm) OARSRENcBEFLTNS,

5-2-3 # K

Copper King#HEOEREBHERFIG, 6EFREh5MITHB, 1 0K L DK
N, ThEREEEHCR IV -ELIRT S, GBI LIAF 197 9EBFRRTE
NEEXOEHELERAT > TELBREA TV B,

5—-2—4 B/ &
Copper KingBHEKORE - HECBT5BRRTROM BEHTES ( Spring V
1972),
19056~1906 OMECRIBIOEBOERABEENT,
1906~1914:Pacific Copper Company X AHHEMHESLAENFTD

Nice COREL LY, ROGRFAEBE L,

# oK A EA  § ( i fi

Rio Tinto 2585(Fk>) S:478% , Fe:419% . Cu:03%

El Cinco 8( n ) S:894% , Fe !364%,, Cu:122%

1925 I Texas QGulf Sulfur Company? Copper King EMBEOZREL
B,

Sulfur CompanylR X =T Rio Tinto HIK & E) CincolME Cfrbh7, = o
M, il EnmEg

Rio Tinto IR 198
Et Cinco ME 44l
THY, ROEi - RESHEEALTHS,
Rio TintoMK :$it 4586 Fhe
@l S:453% , Fe:412% , Cu:088%
Agi8 g/ t, Au ¥EF
1968 iRio Tinto METHER 3ADKRERELE S,
1568~1972 MEME, BILLEZ(HE). I PEENFbLAR,

1978~1975 . Rio TintolIR L Bl CincoEXTRio Murgas thick 3%
BROREERE BE1 TR (H2400m) ¥F2Tw5,
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¥ %% Cia Minera Del Rio Murgatt ( Taxas Gulf Inc, 4 D%HERT )
¥ Copper King#KiERio Tinto#if e El CincolilEL b2y , TOMK
GERMMEMEEFIG 8, LORFERTV S,

5—2-5 WMHEH - &K
Goweranﬁﬁ%ﬂﬁﬂﬁﬂYmez(1977)Klnﬁk%5ﬁﬁ”?%9:
SROKNE~EHERFLVBRIATNE L), Thbb, KUHK~FREUER
XBERUEE, DEFEEOEREAEZY, REFE, FRESCE T2, ThE&
PBRBRIAETHOMETK, Soyamichi IBEFHEN, TORFLAERTRIGRS

3| YThd,
Rocks Thickness Remarks

Marble and Phyllite
with intercalation of 370 M
Metasandstone.
Andestic Metapyro-

. 200 M
clastics.
Dacitic Metapyro- Massive sulphide deposits
clastics 270 M are encountered in this

' subformation.

Metadiorite. 140 M
Phyllite. 110 M
Andestic Metapyro-

. 170 M
clastics.
Phyllite. 130 M

Fig. 7 GEOLOGICAL SEQUENCE OF SOYAMICHEL FORMATION
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~OERELZRio Tinto Gobhs i EONRERRTATKUBABINLELLA SR
GREIDRD, BERZOBFPEBFEILTN 5, HHERREOERE T Z 05l
EATL, FIQG. SKFEABEI L KUBRLERER L o~ RO RBRBERIEERR
KBRS TH D, BT, chEOER S L x5 MAMRMEMES2v—HEO KL~ HE
ﬁ#mmx5E%&Eﬁ¢:&ﬁm%éo:@:tmLaDmhaﬁﬁﬂﬂ&ﬂﬁ.lh%
ORINEE LS LEKIENOBRL R ) BETH Lz & 2By, #AFHORKRML
BRI T 5 KIEHORE L HBEE L 2TV,
EHMEORMF O —BEHEXE~EE, AHREERCERCBEM( 707~ 80",
—20° ~30° )L, COMERBLBE~HERIACHEATIRBOFELTFHTE
5, ChilBHASTOHEBOREY, TRLLEBRESALATIEELR O LS A7
DEEBETHLILEZORD, —FH, BELEZABBETLRVWILLDY, BETHHTH
25, REMLKNOEERIRHE 2 o/, HELLRio Tinto ARHEMBEO LY
GHROSEBYPEBTAI baHked 22, ARHLRRMIEBKERTH S,
BB REIBERTORMGBEELBALOAY, RERBREARCHS ., EERNTOEY
FHORKLOABRICRBRESLFEY, BACARAGEE» 520, TOBEPCRELBD
LhA2NLTHD, Thifl, BEEFRENBHM (S, Fe ) oB@A NI LHAFHET
&5, (zoz ki, FERRTOFEETH S )
MUOBALLRL, BELEENERIANTL S, TP EKBEAECEVEIIM »TE Y
BEOKBEHCAMB THAILILRETONS, Spring( 1972)ickhd Rio
TintoMETRERRBEFGZLTED, B0 TroughiTBEL, zo0oHEECHETI LW
3, IORBEMELS oL,
FRFEBRELETLERBRALRES AESE Lo 2y, HEL - EQLEHEHTL R
Exhs0rThsd, (e )
FHSincR, ZARLE LERKEORENBEED 5 VgLl L & 2 o h 5/ 3
REBEAESLN, ThERIOBEROR ~LERERORBRLIMENDZI LOTHD,
%72, Yanez (197 7)., Spring( 197 2)IhiiBiskamoiitEst, POmEH
LORBHEE, BERTETOHRLEOCHMR, ABRLEMREOXESOFEZREL T
2%, SEOWAETREHIATVARY,
GEBEIZ 20T Yanez( 1977), Spring(1972)CHFoEERBHON
S, 2 VEmPMAEFEOCENDILS>H TR

Yanez : FEMRIEEK 100m, R 30~50m

Spring : " 40 0m, B X 70m
—%, Cia Minera Del Rio MurgattW@EE( FIG. 10)kEhi, Rio
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Tinto MEROGHEREMERH 2 Km, THEKEH 4 5 0mE RT3,
SENHELENG LG (S, Fe)WROXELTREY. »oRRAREKOHRLEA
GHREFOERE KR REGFLERSELBENTHY, REMCHRE~RREL
ERLRHEAIAZTHERRIBL.

5—2—6 k- &L
MEOERHAEFTVEIERETHRCHARENER TRV, BEETIK Spr—
ing{( 1972)&Cia Minera Del Rio MurgattoHRBMNER( Ing Ya—
nez L DOBER) #XKCBIF5., MRio Murga #RAHFEL>WTF/REEREL T
WHEHTHD,

# B’
Spring > Rio Murga #1X 47583 Fthew
El Cinco #IE 2800 "
Rio Murgatk : Rio Murga UK
El Cinco 1K
HINBFIG 10RFLTHDEIRBEHERSICL Y FHRERSD
Rio Murga~ El CincoMED#ER.
@I 20T, Sl 7Y Ve REBE L0085, BECETEN DS,
Cul(%) Aulg/1) Aglg/t)
Wty 7y o 0.5 2 027 181

91500 #X

=0 I S R 0.8 6 ir 8
SEORBAFSOSNBEL IR I RENILICERETH Y, ZoFH KRR
{Th 3,

Cul(%) Aulg/t) Aglg/t)

Wiy 7Y s 0.086 01 40

FHFEHTHEANABRLEELTWS,
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$— 3 GCampo Morado S5

5—8—~1 B X@

Campo Morado# KX GuerreroM, Arcelia®fi Campo Morado #HiZH 5,
rofBriE18°10 30" mgroo0 07 40" Ths,
Mexico HidoONFHBERMLEBREITENTHY ¢ 5,

EiE 955K (M%) : BiE14 058 (HE)
Mexi1cofi Jguala i
180Km, 2 90Km, 1% 3045
h o (k&)
Aguacateff Campo Morado # R U§E

35 Km, 28H

%, SEIOMECKM L Guerrero M4 # ChilpancingoFHIRENTHY, Zshb
Iguala WETORKE - - HFERMIR 100Km, 1HHM20RTHS,

5—~3-2 ME-HE - XK

Campo Morado ME L A% anERUN Sierra Madre Del Sur HiZE
s, MRS CALEEOTFAIMECHERNS 0 0 m bRE, BYHRERORSEH
jL&mLa CanitalCEE, Bzt Campo Morado #£HENH 1 5 KmEHxk
BALKTF T2 2%V a0RFAALYAFAOETEL TS, La Canita JIZEHi
kAR, EMOLZ~BHEHRELD, MABEBRZOBRESRS A vy 2 EBOR
REBICEEL, BET2C 20 TLOEHARIBRCHEITVE, EHH300mE L5, &
WEEEH L0000~ L500miiHd,

HERBLTHC, BABEAFERSE > vEFooHicEYRESL D, M
HERMEALA, TEROREL YL, BERLBY., fitonEk borxBRcafhnsg,
vod, TEY-F, BRTRAKR, Y- FrEVTREXEDH D,

EMTEYEE24~26 » BEAMH L2 0 0mm, WHH6~100, W1 1A~54
Thd.

5—-3—-3 # B

Campo Morado LER FIG. 11EF/ERSEKE, 1 IGE L VS, AR
REWIBALI~NI ¥~V ThB, thENEERT TS PVBEREERTEY, HE
i —7Eah, BERTAREEERL ~THANRTALASLIRRE 2 T3,
FL¥MEEI Cia B! Fenix De Campo Moradott CH d. U oML IT KR VA



Yths,
Canute Corporation 6 9% ( Chase Manhattan Bank ®@F&f)
A%y aABKE 38%
SURERICIAE, JOEROREELIR Cia Minera Rio Moradoth B8R EH

OB R TCIToT S,

5~3—-4 B H
Campo Morado EKNENREKOIM BHTE S,
1908~1910:4*%vaXafichry, - -GHLOFHVLORREINL,
1920-1927:*%vyafdhlk BRAMELLGoBEEOREATOAL,

1987-1939 IABBORBIEREROLDOIITOAL,
THUSREBLIIEEONEAEDL L AV TRBRPIEIAZES 107 1R
£5,

1971 :Chose Manhattan Bank{ Cra El! Fenix De Campo Moradott
LEERES ) A 2 I BEERFEL L THEREETOLEREL LI L LY .M —
nerals Industries Engtneers Inc, WHOFRY (Y4HoFAE47 F
LY ZORBEFBOLEERRAL I,

Minerals Industries Bngineersid 4+ 4+ buwy b Mepher Gerph—
yvsics IEAL, MEATI PLEEREYERL .

1978 :Union 01l Co, (Y7 AN=2F 827 ¥R )BIORFCHEE
RL, ENF&H Minerals Exploration Co, %L T, ZNRLHEOLY,
AXVaBBREWELLE, TOHR, A X VaRRKFOREEH Ingenteros Ci1—
viles Asocrados ( ICA)HMA XY « R—pF—ithBdZ L &R,

1974~1976 50X YOEVPEEREARTCia Minera Rio Morado#t ( 1
CAtt51%, Mineral Exploration# 4 9% ) »@Exah, AHcHUL 7
3 yHPHBEEOE! Feni1x De Campo Morado thEgHEEh, B8 Union
011 HOoF%FEHTH 5 GeocontkMRITI Z LitR =1,
REDOLEOBREROER, EENTOHLERORROLOOBREATTbA, £ 1,
B - WHEOHIOLHOBELTONL,

b, ZhEDHEE - AE~OBRKAMIX L2 5HFFrEeEdbh3, ( Cia Minera
Rio Morado#: ®HE )

{ Summary Of Antiecedents And Studies Of Mine La Reforma at

Campo Merado, Querrero, Mextican Republic, )
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5—3—5 WME - LK

Campo Morado SR FHABLOEME —IERBPEEBLTVWS, ZOHK
DERETRHRESHL L TRES (FHRE) v 7y, BE(F-Ya-YTAF)THY
KU MRS, MRS, BWE, AREETHY, HEEELY LAHEEEER
HEhTwirw, o TERZEBMBSTEAE» >k Lorinez1 (197 7)RBR
Tnd,

HEMARBRARMOKTREY L, LELEBABACe2S vy BERRD O
B, U vHRBILAV v 7Y v 0 2EDY, MBERTL LTEREFRUVER
BHERBERSFEMUKBRELY Y, BRRBLEHTH S,
KNEFRBEEREOLONEET S, BLYHEML CORBREARETHY, NS
BegEAENTH D,

AREHCE, RAMARS. THRFXARE, AHARAYSD S, &7z, ORI R

DMLV EREAEZI CEY, HF0ER - BHOELEFLVA, BEREERM, WM
BE—BHRLOTHE S,
TOMEOBERLEENERERNEZH TR KUBHEIAF AL, EMETTHESCR -
T3,

IOHMEORELAE, HEEAOBRYRCIEFERKNUEI) LESLTHY, TOHET

ihootE ( La Dicha, Copper King ) E&EE2RILT 5,

TR LR LS CHALESOHMS —KUEREHETCEE (HEOHBEBEL LWL,

b AEE, TR IFHRE) LREANKEET KRB DEETH 5, SEIKICEY

ZHEPCERBOEBREOLOTAL, FELAREATRTE 5,

(0 ZROBELDE L Z2RWEAF A BOREOFILDEE L HBLELE 2 T3, (#
2, FHE - NHERECRUEHAREMC (&L 5N BTHIESS 2L,
i, RESOHREEOTHE 3, EREV LI HAH - L)

Q2 85, THE POF7 rBBOBRESEETERT S 4 -~ ¥ 5.

(8 #KL- - TROBHELERAOBE (Z0BoBHK TRERIEBNENL Dy —anNEL
ELEBRRTRERVY, REE TR IASELRETLE »TW3 )

Bt Lorinczy ( 197 7)) RFBEMECFELI0BELHMTI TS, SERAFIG

12RFENDLICHAEL Level ~6MCRFEHALHMBRIEMERICH S5 0 0 mi
PAEEIEZS OmRESE, BERFIG 1300HoMLBEEKO LTEREIC>wW TR
L3380~ 125 0mHBRAMN - BINRECTHEREEATED, 0L FTHFARGIEELT
WHEWS, B4 2 0mf IR REEORFLELAOCRIBBEENH S,

HERTR, TOHEKOKBLAKHACHIMAH L TH LD EATETLSE, =

- 38—
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Samples for

77///// 2

& / ,_ X 7
> SEn e 7
R/ 54 e “"?':."
LEGERND ‘ % X : . /%
B <" )

- Shnlzs- ond :uuchus 8 &) 42/7 %ﬁr ///////
Mossive sulf.-du d | \/ ) '/ ///// /f//////

o
x5 4¢] Lahoric andlithie-querts breccios o / o - o 200 a0 ///, /;
Quartz-sericite-chiarite rock meters ; ¢ Foult ;
Rhyalitic perphyry ond rhyetitlc oth flow tutf ] . , T Stike ong o v

FIG. 12 UNLERGRJUND GEJLJGICAL AP JF CAMP) MIRAD) |
(RLFJRMA) DEPUSIT: LEVEL 6

A’
1l
v g R NP g A Ty ,g‘_“__“ xRS
% N
.- .o . T e T
PO S T i T h “\.\\'.‘
':‘ Rl D KM‘ ;TN
310 m PO P e T e \\\‘\\Q.\
* . - . e N
s, qoo T, emeT \%
Ny o e, T o= - \
N T T AN so0m
et LECEND
agom '7";/:“' *'):\'\\’i\ mswu and wockes T
:h-/\xw}\'\\ ;{\\\\\\K\E\\‘Q\\\Y\?\ - LIthig=quartt ond nthic breceios
>
ﬁ\\\“\\\ Dﬂuui" sulhicdes *

t:ﬁ*i‘?]hoanr-c and (IThic~quorz brecclan e6m

" t ] " » i :: oucnn-uri:h:-:hwm. totk
=a
nerert §"-'-‘ mnﬂrﬂhl* patphyfy and rhyolitrg tsh flow tulf

FIG. 13 CRus3 SECTIJH ALJHG LINZ A - A JF FIG. 12 |



D ERTENTOREOBHORKEVILERFILTND,

SEERVS AR S ERO 2 W CEERSROTL L THREMRL 2, NERK
ﬁ%%%ﬁﬁ%%mmf»u%éenanLmu.ﬁmﬁmemmﬁ%m,ﬁ%ﬁmgn
B EER (HERH, 1 miEs») #E»rCROLRD,

HBEBOLE C b MM I 2 PO S - MY - FHEAHBHLBHG, EPER
CUEMEL RHEh S,

Lortncz1 (187 7)RIAHS - BOSHENBVWENLH 2 LBEL TV AR, #
BRELCABHOE - BEYOFERRO o, 27, (EMHER L 5REN L EEHE
&2 )
BHIES>VWTRAKNAECZABHEECAVY, RECER LB IR X ~HER—-RIE
BLOL3EHEENBHLNS,

5-3-6 Eif& - &

REOFHLAB CREAFAETVELVE, REROBELEEY L Geocon i

Level — S TEELANARE 2 AL EREBRL Y ROFEBREHELTW S,

( Geocon #H*HNEFIT LS )

REEg/L: 2248 Fr-

;] fif 0 Auil2g/t . Agil118g/t , Cu:068 %

Pb:107 % . Zn.: 312 %

HEEHR . 7200 Frr (ZHhRBERBORAECMMB SN LLHEELMROMIT Levet — 6

i~ 4amodfcmALT s, )

fho Ll BHESATYRWHAEFOLUNERS A -n vy a L HBRENLE, BES
BogucEgy—~Et+astns,

FHER: “hETOREKEPEH Level —6HMIDV U THCOLERRAHELTHS
/o Level —4ML D EHTOURBOAREREZL R D FER - SALIH
EanTwrien,

( LROEROWENOSE, BE~TFHEE, TOaFALTERECEDNIERIAER

T, ThZFABERL 17y 2780 L0oRFMEn S )

SERRENLEAREOIHER (@32 IR L LBoELEREAL LV ENLOT

SERNTHEEGBOLHGMBROBHL TH 5.

Au{g/t)  Aglg/t) Cul % ) Pu( % )

07 6
Level — 64 3 0.18 0.38
Zn( % ) TFel % ) S ( %)
0.6 4 4293 48838



5—4 Los Vises #iF

5—4—1 frfE- XA
Los Vises #fki Campo Morado #HEDPH 1 KmBRAMBEL, Cerro La Re—
forma DEMMEI Los Vises SLEOBRAINAREECE5, (F1G. 14)
Campo Morado #i# 2 Hik Cerro La Reforma Bao@& (B2 L )#EEH4 5
. ERO -+ Cerro La Reforma ¥ FETH3HEBEAY 1HMEES 5,

5—4—2 M - HE - KK
Campo Morado ZEEKOEFRGER BT S,

5—4-—3 & X
F1G. 11D Reforma Norte ( T—82306, 48~75—0 )ILAB,

5—4-—4 i [
HMEAHLD S Campo Morado FLENES - HEOLCRMBEMIKENWZI LLH D
WE - RESPEBCTLARLO LY,

5—4-—5 MWHE - K
INEORECRRBOLEOEREHEMELRY 75, HBiE Campo Morado #

EorhicHELTws, SRR FIG. 14RRIADLHICAERE, THE BH

KE, BUWETHD, FRTOLORBEBHELRVESROCHET 3 EARASKECE

CLORLREHOLDETHL LS.

HENLBLEBAOGNLSTHRENEN - F#RMOEEIWML L, TARO>NTHELI P LI EH

KA ~F -DPHEZTTTCWIREIBEIOLD, FAOHERUERASELORFMO

EHRIAFABHOL LV, THEAOPEBEOCBELTLAXMAROBHT 2@FTI KL S,

EEORBIE > TREBC TN A HET SRR EETOLH VNN ORB LHIEHEEL Y

BEMOERAFREY L, HHAFA~ORRIE 22 v o XREKOBEE TR 355,

BRABORBRLLLEET S,

METH EME B L HD I LRBEEATCORUBHOREIEO—EFATLD 5,

F G Campo Morado K OHE ZHEMAEEERFbEEALRB,
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Samples far Assay and

Polished Sectian

! 4 5 6 7
T8 AT+, X, X| /m
rr e’ + X O
s 7| A 8 At +Hlx X \q \
1 Slate 5 Oump
?_ .y N i?om 2 Breccla Rock § Workings
31 Daciie (Dike]) 7 Strike & Dip

& Andesite (Dike}

F1G.14 SKETCH SHOWING LOCALITIES OF TUNNELS
AND ROCK RELATIONSHIPS IN LOS VISES




5—4—6 #E - &KL

B TREBREEF LA DL BRAOELLHERAELRLEDHRT 2001, A&
ROBE L SLRk

EMER S OmXHAIHER 15 0mXPHEE 4 mX KT 4 0 =R 727>
LHEESND,
Siie 2T, BEAETE»ORBRRERETHY, B0 5 v A&, BEH
fEnBETEP LY,
( figx 3H)
AL G Campo Morado EXZAEEUM LD L, Copper King BEEZR IR
RENLONRHY, MEECRRHEOELAELNI EAINLBL D,

5—5 E! Naranjo #K

5—5—-1 B -Xik
Campo Morado $5E® L5 KmBAAKMKE TS Campo Morado®#n 6 Cerro
La Reforma ORBBVIZWHLSY, Zor - THEEH IRMTHS.,

5—56—2 KW -#HE- KK
Campo Morado #EE &

5—5—8 #& Z
FIG. 1JKFEZND El NaranjoZEEREZEEHh S,

5—5—4 A &
ARy aiamice - BrHfc  MMMBEORBITLPALHEETHS Y, BAFHATSLHS
1974~1976 : Campo Morado SHENEEP RABMIEXHLENFHELITOA L,

5—-5—~5 HH - &K

IOMENHEEFIG. 15REBRTISATVS, BREHOBBEOER - HHREL
REUNARACBOIVWEBEMIELRYAL, H-EHEA, EHRMER-bOEERSL
s, HBT5ERARTHREL ABE ( Campo Morado iR TROARER, EFECE
BACKBCESHLENLASZ A TOLOMRENHE, T TRALUBEPHERO L ONER
TH)YDHRTHD,



®~0C
Samples far Assay and
Polished Section

1 Slate 4 Warkings
? 300m 2 Breccia Rock 5 Strike & Dip
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Scope of Work for the Feasibility Study
on

Project for Integral Utilization of Pyrites in the State of Guerrero

1. Introduction

As for conducting the feasibility study of the Project for Integral Utilization
of Pyrites in the State of Guerrero, it is agreed between

CONSEjO DE RECURSOS MINERALES,

SECRETARIA DE PATRIMONIO Y FOMENTO INDUSTRIAL

AND EL GOBIERNOQ DEi, ESTADO DE GUERRERO,

ESTADOS UNIDOS MEXICANOS
and the Mission from Japan International Cooperation Agency (hereinafter
referred to as JICA) to work jointly in conducting the said study in accordance

with the minutes of meetings hereinafter stated.

2, Objectives

The objectives of the said study are to assess the metallurgical feasibility
of pyrite utilization and preliminary economic feasibility of the Project. (Refer

to Fig. 3 "Position of this feasibility study".)

This project aims to utilize pyrite deposited in Guerrero State, Mexico hy
applying pyrite integral utilization system developed in Japan and incidentally

to develop the neighbouring community,
This system:

(iy The pyrite is roasted to produce sulfuric acid and cinder.
(ii)  The cinder is processed into iron pellets for steel making while
removing impurities.
(iii) The removed impurities which consist of many kinds of non-ferrous

metals are treated to recover gold, silver, copper, zinc, lead, etc.

3. Scope of Work

The required work for the feasibility study will include the following items:
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3-1 Preliminary Study

3-1-1 The term and the purposes
The Preliminary Study will be carried out from Jan. 25 to May 15, 1980,
The purposes of this study are as follows:

- To make site revision into each of the five pyrite mines.
- To collect and analyze data on these mines

- To select two of them as the objects of the Feasibility Study.

3-1-2 Field Survey
As for each area or mine:

-~ Revision of geology, topographic features, and conditions of loeation
and climate

~ Collection of data for right of mining claims, mining histories,
geology, ore deposits, ore reserves, and working environment

- Sampling of representative ores for works in Japan,
A visit to Lazaro Cardenas and its port facilities

Collection of data and informations required for works in Japan.

3-1-3 Works in Japan

Chemical analyses, microscopic observations, estimation of ore reserves,

and report making.

3-2 Feasibility Study
3-2-1 The term and the purpose

The Feasibility Study will be carried out from the end of Septembexr, 1980
to May 15, 1981,

The purpose of this study is to elaborate "The Metallurgical and Preliminary
Economic Feasibility Report', based on detailed investigation into the two mines

gelected in the Preliminary Study, and metallurgical tests with ore samples.

— A3~



3-2-2 Field Survey

Geological Survey:
- Site investigation of geology and ore deposits for confirmation of
ore reserves and grade by ground survey and core check
- Collection of geological data

~ Investigation at mines in operation,

Mining Survey:
- Site investigation of topographic and geological conditions of planning
mining method and equipment layout
- Sampling for works in Japan
- Collection of data for purchase channels and prices of mining
materials, regulations and laws, scale and technical skill of

constructors, and working environment

Mineral Dressing Survey:
- Site investigation of topographic and ground conditions for planning
mill layout and dam location
- Collection of data for purchase channels and prices of milling
materials, regulations and laws, and working environment

- Investigation of relevant items at mines in operation.
Metallurgical Survey:
- Site investigation of ground and surrounding conditions for
planning plant location and equipment layout
Economic Survey:

- Collection of data for purchase channels and prices of materials
and chemicals, and working environment.

- Visit of mines in operation for economic survey,

Infrastructural Survey:

- Investigation of infrastructure such as water supply, electric
supply, company house facilities, and transportation and its

facilities for the mines, the miil plants, and the metallurgical plant
— A4 -



- Collection of data for infrastructural costs.

3-2-3 Works in Japan
Geological works:

- Chemical analyses, microscopic observations and EPMA (Electron
Probe Micro Analyser) analyses of samples

- Calculation of ore reserves,

Metallurgical works:

- Milling tests and metallurgical tests (roasting, chloridizing
volatilization test and crushing strength test)

- Judging for suitability of the pyrite samples to the chloridizing

volatilization process.

Infrastructural Survey:

- Selection of plant location and transportation method for raw

materials and products.

Conclusion:

- Estimation for capital cost and running cost

- Feasibility study.

4. Undertakings of JICA

4-1 JICA will dispatch the following experts required for conducting the
study. (See Fig. 2 "Schedule of the Works".)

A) Preliminary Study Mission
1 Team Leader (Metallurgical Engineer)
1 Mining Engineer
1 Geologist
1 Official of JICA
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(B) Feasibility Study Mission

1 Team Leader (Metallurgical Engineer)
1 Geologist

1 Mining Engineer

1 Mineral Dressing Engineer

1 Infrastructural Engineer

1 Official of JICA

(C) F /R Draft Explanation Misston

1 Team Leader

4-2  JICA will submit the following reports written in English to the Mexican

counterpart.
- Preliminary Report: Within 6 months after the commence-
{10 copies) ment of the Preliminary Study.
- Feasibility Report; Within 9 months after the commence-
(20 copies) ment of the Feasibility Study.

4-3 JICA Swmdy Teams will transfer knowledge to the Mexican counterparts

staff in the field related to the work concerned.

5. Undertakings of Mexican counterpart authorities

Mexican counterpart authorities will provide the following counterpart

contributions for the execution of the studies:

5-1 To provide the Study Teams with all available data, records, reports,
maps, aerial photographs and drawings shown in the Annex and any

other information relevant to the Project if available,
5-2 To arrange for the Study Teams in getting necessary approvals, permits,
authorizations and security for JICA's personnel by the Mexican Govern-

ment for the execution of the studies,

—A6—



5-3

5-4

5-6

5-7

5-8

To arrange for the Study Teams In getting necessary laboratories, accom-

modations and office near each area or mine subject to study,

To arrange for the Study Teams to be entitled with privileges and immuni -
ties such as tax and duty exemption on temporary importation of goods
necessary for the execution of the study in accordance with the regulations

of the Mexican Government,

To provide the Study Teams with counterpart experts and supporting

personnel as follows:

Preliminary Study Team

1 Counterpart Project Manager 1 Mining Engineer

1 Geologist 1 Metallurgical Engineer
Laborers

Feasibility Study Team

1 Counterpart Project Manager 1 Metallurgical Engineer

1 Geologist 1 Civil and Architectural Engineer

1 Mining Engineer 1 Typist
Laborers

To provide the Study Teams with vehicles with drivers for carrying out

the field survey,

To carry out surface topographic survey, mapping works, surface trench-

ing works and reopening of old adits, if necessary for the JICA's studies.

To carry out necessary works which are to be mutually agreed,

—AT-
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List of data and informations necessary for JICA's Study (ANNEX)

1. For the Preliminary Study

1-1 Following documents and records are to be submitted to JICA's Preliminary

Study Team:

a'

FR e

—
-

Theses and reports regarding the geology, ore deposits and mines in
the State of Guerrero

Data on calculation of ore reserve of the mines subject to study
Data on exploration and operation practised in these mines

Cost of exploration (classified in items like drilling, tunneling and
labor costs etc.)

Mining Law

Labor Law

Commercial Law

Corporation Law

Law of taxation

General information on economic situation (General tendency, rate

of inflation and unemployment, etc,)

1-2 Following drawings and charts are to be submitted to JICA's Preliminary

Study Team:
a. Map of Mexican United States
b, Topographic maps of the States of Guerrero and Michoacan
c, Road maps of the States of Guerrero and Michoacan
d. Topographic maps of the proposed mine areas (scale: 1/50,000)
e. A set of aerial photographs of the proposed mine areas
f. Geological map of Mexican United States
g. Metallogenic map of Mexican United States
h. Geological map of the State of Guerrero
i. Metallogenic map of the State of Guerrero
j. Surface geological maps of the proposed mines (plan and section)
k. Underground geological maps of the proposed mines (plan and section)
l. Undexground and surface facilities location maps of the proposed

mines
— A1l ~



2. For the Feasibility Study Team

2-1 Following documents and records are to be submitted to JICA's Feasibility
Study Team:

a. Required specification of pellet for Las Truchas Work
b. Transportation facilities hetween mines and Lazaro Cardenas

¢. Documents and records requested by JICA.

—A12 -
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MINUTES OF MEETINGS (1)

1.  To implement the feasibility study of integral utilization of pyrites in the
State of Guerrero, Mexico, ONSEJO DE RECURSOS MINERALES (CRM),
ESTADO DE GUERRERO, and JICA Mission discussed the content of the "Scope

of Work™ of this project.

Some of the important matters to be recorded are as follows;

(1) Mexican counterparts' contribution or duty for this work is divided

in the following table (refer to "Scope of Work')

Item No. of Scope of Work C.R. M, GUERREROQO
S 5-4 5-1, 5-2, 5-3, 5-5
5-6, 5-7, 5-8
1-1 a,d,e,f, a, b j
g h,i
Anmnex 1-2 a,ef, g b,ed, j k1
h, j
2-1 a, b, e
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2.  About the mines to be surveyed:

The following are the candidate mines for this study (The number is at the

most five).

a) Cooper King, b} La Dicha, c) Tizapa,
d) Violin, e) Campo Morado, f) Achotla,
g} Trinidad,

Mexican Counterparts will be in charge of the arrangement for the entry

permissions of the mines visited from the concession owners. (State of Guerrero)

Selection of 5 mines to be surveyed will be discussed later on and the names

will be recorded in another minutes of meeting,

- A-15 -
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MINUTES OF MEETINGS (2)

1.  To carry out successiully a preliminary study, JICA Mission and Mexican
Counterparts, both representatives of Direccion de Mineria and CRM's residence

of the State of Guerrero, discussed on the "Scope of Work" of this Project.

The essential agreements are summarized as follows:

1)  Mexican Counterparts will submit all available data *over the mines

scheduled to visit to JICA Mission by February 15, 1980,

* The data are specified in “Scope of Work" and "Minutes of Meeting
(1)".

2}  Mexican Counterparts suggested that the field work by Feasibility
Study Team should be carried out in the dry season (corresponding
to November - June) and JICA possitively take into account this sug-

gestion to program the itinerary of the followed JICA Mission,

3)  The itineraxy for the target mines agreed by JICA Mission and

Mexican Counterparts is shown in the following table.
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Month/Date Name of Mines Visited

Feb./ 5
6
7 La Dicha
8 La Dicha
9

10 Copper King
11 Copper King
12
13 Campo Morado Mining Area*
14 Campo Morado Mining Area

15 Campo Morado Mining Area

16
17
18
19
20
21

* This mining area includes some 5 mines,
Three mines at least are visited by the

preliminary study team.,
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PHOTOMICROGRAPHS OF ORES FROM MASSIVE SULPHIDE DEPOSITS

IN STATE OF GUERRERO, MEXICO.

ABBREVIATION
Py. Pyrite
Sph. Sphalerite
Cp. Chalcopyrite
Gal. Galena
Po. Pyrrhotite
Lim. Limonite
Qtz. Quartz
X. Unknown Mineral
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ANNEX 2
A LIST OF POLISHED SECTIONS

No, Name of P. Section Locality

1 LD 1 La Dicha, Tunnel 8

2 LD 2 La Dicha, Tunnel 8

3 LD 3 La Dicha, Tunnel 8

4 CK 1 Copper King, Adit Rio Tinto

5 CKk 2 Copper King, Adit Rio Tinto

6 CK 3 Copper King, Adit Rio Tinto

7 CM 1 Campo Morado, Level 6

8 CM 2 Campo Moarado, Level 6

9 CM 3 Campo Morado, Level 6

10 LV 1 Los Vises, Collection from Mined Ore
11 LYV 2 Los Vises Collection from Mined Ore
12 LV 3 Los Vises, Collection from Mined Ore
13 EN 1 El Naranjo, Adit E]l Naranjo

14 EN 2 El Naranjo Adit El Naranjo

15 EN 3 El Naranjo, Adit E1 Naranjo
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PHOTUMICRIOGRAPHS OF ORES FRUM MASSIVE SULFHIDE DEPJSITS

IN STATE OF GUERRERY , MEXICO.

ABBrevIATI N

Cp.

Gal.

Fo.

Lim.

wtZ,

ryrite

Sphalerite

Chalcopyrite

Galena

Pyrrhotite

Limonite

Juartz

Unknown mineral
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No,

1)

11

12

13

14

ANARX 2

A LIST JF PULISHED SECTIJNS3

Name of P. Section

Lo

LD

Ck

CK

CK

Cit

Cin

Cwm

v

Lv

LV
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Locality

La Dicha, Tunnel 8

La Dicha, Tunnel 8

La Dicha, Tunnel 8

Copper King Adit Rio Tinto
Copper King,Adit Rio Tinto
Copper King,Adit Rio Tinto>
Campo Mora@o. Level 6
Campo Morad>, Level 6
Campo Morads, Level 6

Los vises, Collection from
mined Jre

Los Vises, Collection from
kined Jre

Los Vises, Collection from
mined ure

E1 Naranjo, Adit E1 Naranjo
EY Naranj>, Adit E1 Naranjo

k1l Naranjy, Adit 1 Naranjo
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Photo. 3
La Dicha
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o | g
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Photo 1 ! Pyrrhotite (Po.) and sphalerite (Sph.) including emulsion chalcopyrite (Cp.) in green schist Large part of sulphide
occuts subparalle] to schistosity of the country rock.

Photo. 2 Paragenesis of pyrrhotite, chalcopynte, and sphalerite with exsolution chalcopyrite.

Photo. 3 Pyrihotite- chalcopyrite-sphalerite intergrowth. Pleochroism of pyrthotite is discernible. Chalcopyrite occurs asa

vernlet
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Photo 4

Copper King
£
]
=]
8
B
3
g
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.~ FPhoto.5
£ Coppes King
a
%
2
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£
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{
Photo. 6
Copper Kung
5
3
E ¥
~ d
o] &
8
g
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g
2
o
Phota. 4 lntesgrawth of fine-medium gram pyrite (Py.) and quastz {Qtz.) assemblage, Weakly crushed texture 1s observable

Photo. 5 Well-crystallized pyrite grain aggregate.
Photo. 6 Faintly oriented pyrite grains  Possible searrangement of pyrite can be envisaged.
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Photo. 7

Campo Morado
H
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]
g
o
Photo. 8
Campo Morado
g
E_
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z
E
= ! ) °
' I
Photo. 9
Campo Morado
]
£
o
o

FLLJICOLCR X280

Photo 7 Sphalerite, galena (Gal ), and pyrite intergrowth. A typical polymetallic massive sulphide texture.

Photo. 8 Pyrite-sphalerite-galena-chalcopyrite assemblage. Sphalerite filling interspaces in pyrite.

Photo. 9 Colloform and cuhedral pyrite. This texture suggests a recrystallization effect was imposed on colloform pyrite
after jts formation
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¢ Photo. 10
g Los Vises
8
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g
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o
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Photo. 11
Los Vises
E
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8
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o-—-
Photo. 12
Los Vises
E
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o
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Photo. 10 Fine pyrite and galena in sphalerite. Quartz veinlet cutting sulphide mineral assemblage.
Photo 11  Very finc pyrite and galena assemblage in sphalerite. Compositional banding consisting pyrite and galena is notice-

able.
Photo. 12 Medium euhedral-subhedral pyrite and quartz intergrowth.
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Photo. 13

El Naranjo
g
[
o
o
=
Photo. 14
El Naranjo
£
&7
[=]
i
z
g
E
=T
E Photo. 15
g ElNaranjo
$
g
=)
BE__
™~
o
o
Photo. 13 Intergrowth of massive bmonite (Lim.) and brown acjcular — shape unknown mineral (X.)
Photo 14 Intricate intergrowth sulphide minerals and quartz. Two types of pyrite, euhedral and corroded pyrite, coexist.
Photo. 15  Paragenesis of sphalerite, galena, pyrite, and quartz. A typical massive sulphide texture.
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ANNEX 4-1

A LIST OF DATA SUBMITTED BY DIRCCION DE MINERIA DEL
ESTADO DE GUERRERO TO JICA'S PRELIMINARY STUDY TEAM.

FEB. 15, 1980

1) Cannon D, M., (1968)
Report of Examination of La Dicha Property, Municipality of Chilpancingo,

State of Guerrero, Mexico,

2) Cannon D. M,, (1970)
Interim Report for International Helium Ltd. on the Dicha Project,

State of Guerrero, Republic of Mexico.

3) Cannon D M,, (1971)

Report on the La Dicha Property, Chilpancingo, State of Guerrero, Mexico.

4 Gonzalez R. ]., and Foshag W F., (1947)
El Criadero de Cobre de "La Dicha” Municipio de Chilpancingo, Estado de

Guerrero.

5)  Klesse E.. (1968)
Geology of the El1 Ocotito - Ixcuinatoyac Region and of La Dicha Stratiform
Sulphide Deposit State of Gerrero.
Bol. Soc. Geol. Mexicana, V.31 N.2 P, 107-104

6) Phendler R. W., (1972)
Report on Recent Geological Mapping on the La Dicha Copper Property,

Chilpancingo, Guerrero, Mexico.

7 Whitaker O, R., (1912)
Report on the property of the Reforma Mining and Milling Company,

Campo Morado, Guerrero, Mexico.

8) Gobierno de Estado de Guerrero

Plano Geologico Estado de Guerrero.
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ANNEX 4-2

A)

B)

A LIST OF REFERENCES AND MAPS ACQUIRED BY JICA's
PRELIMINARY STUDY TEAM IN MEXICO.

REFERENCES

(1)  Lopez R. E., (1979
Geologia de Mexico, Tomo III

(2) Legislacion Minera (Decimosegunda Edicion) 1979.

(3) Nueva Ley Federal del Trabajo, 1980.

(4) Sociedades Mercantiles y Cooperativas (Trigesimoprinera
Edicion), 1979,

(5 Ley de Impuesto al Valor Agregado, 1980.

(6) Ley del Impuesto sobre la Renta (Tercera Edicion), 1980.

(7) Codigo de Comercio y Leres Complementarios (Trigesimosexta

Edicion), 1979,

MAP

{1) Geological Map, Scale 1 50,000, Iguala.

(2) " " Teloloapan,
(3) Topographic Map, Scale 1:50,000, Teloloapan.

(4) " " , Santa Teresa.

(3) " " , Apaxtla de Castrejon.
(6) " " , Ciudad Altamirano.
(7 " " , Iguala,

(8) " " , Atcelia.

(9 " " , Villa Hidaigo.

(10)  Map of Climate, Scale 1:500,000, Acapulco.
(11 " " » Colima, Zacatula.
(12) Road Map, Scale 1:800,000, State of Guerrerc.

—A38—






o I CITATAN P T LS W b S B E S L 3
T T L T AT L Ey RS T S o R B s G T R
TUREN T ae W TR el LN St -"*‘;@%ﬁ@ﬂg&ﬁﬂ-ﬁ S h s P R PR L
v oMy S L. Lo trge o i 4‘5~ov TAW Poit SO0 :f(;;‘ AT AT g L g fipgt o ."‘;_A_.Mq AP
PR b, I"E“;‘" PR LT R e e e b et e et e SN A S N
RERR Oty 150 s;:":’l\';::sf‘iiiz‘s:t N S LRI St L o Ly .gw’i,-’!s._:,.\ o
B P CI A VAR Tt AT E s ol i
MRy o A e ] RTINS
PR b ¥

grar VoAt ST
e el S
LR
Ttk

&)
R e
P Aty
AL S
ke B VLSS
e, U ‘r,_,z-‘ %

T,

e,

5]
LE-EN

S
oy

For, G

&
y
R LA, =
ﬁi}%ﬁ?}.&;& 25 :;_{: 2 band ‘{:r e Zrd]
A B SR, S A TR The
T A G farTes
ﬁ:ﬂ‘}ﬁ a’u-:_? A YA

3
i e L
A .o . ] i 5
Lkl T et TSt Y
g M T :.‘EI by i I e ) BE, \ -._;v&-t‘;:hﬁ{-“.‘. s
NS Y T i (3 ! i .:*:?‘ Moy
VR, B e LRV - : ‘%“
: < PR,

""‘jﬁ:&‘_‘:&

A
\‘E:(‘.A :" :1 4 i Y
] .:'%'gk
A T, D

e

Y E at 11
(¥
Ly i
e Ee T ety rak : «i:
Pl IR ooy S
Ftrfany BN St S b e
o ?:}l'-};(‘?'}i" iy 'T: ‘.‘}} Ty BT A *.J'é"-‘:‘ii'ﬁ«‘.’ Tl b !»fr. E‘
- fraih DI 20 R TN PR AN A, IS0 ST ity W.w"ﬁ&-‘- i
) Pl e R \l(r;;'r DR sg-.f” CTonTh it gk el Yol
O e SRR o e SRR R AR O AL
TR et WY R 5 3 YA .z e, L2 PR
T PR g _,:b T u:';‘-rv,";.uv ‘:v_r,-...-_ H lvm;;

b KA 4]
5‘:{?:\- Yy o
ST Lol

7
"
1,
i
r
g
Tl
.
N
S 7‘5
it
2
3
A
<l
e
o
'-‘ln..:.‘;ﬂ
%‘l
Ay
b

Tl
PA A3 ? s

o FY T s IR {‘r“.';:-. mr L Lt e ":‘:,.5"4\, AT

S S G T TR N PR, !""g’w:' L ) *‘5::

B R A T ey

s 5 LB f,;@;;,%fgfgf—:;@m%:&ﬁﬁ:ﬁg%&q

Py Y S REARU BRI TR 5 . ;!
s e P A R b ey

LEW
=

il &
Y, t ¥ rf Sty .
3 T leiﬁ‘h?‘:'?ﬁ- 3 ,,'1?;}_?«‘ ) %c 3

e et KAt Ll X, . . 5
AR e A DN T
iy I2 .:) I~ h - _& D g

it e
o R EeE .
gty S

SR
Sleuy LrsbicSe oil Lolpe
.s!"e,&w-a'ﬂﬁa*j?ﬁ'

e ?E“'.,w‘ S st
ST AT '3',.
7'?-'5‘!\ X

-t 4 - L
e e T U e
s ot Iy e A A LR R
' u\ﬁwlﬁ‘»i.‘" ‘im :‘%ﬂ;’m?‘:&:’f -'-““ : r-g.s

S R el 2 PR
R e Ay TR e ‘.*:‘:Jrf..‘
e N i 4

-

3

v,

-
e

RO

Pty

Pt
B e
o e

T oo B,

e
[P

‘:‘“-
)

- e PO o 9 > b,
x}“g‘ *;.;“f:'&‘ V;‘}t“; ;«.{“.;!J;‘ «’xﬁ,!’i G idek
Lk g 3
- r"J‘E”" ‘;‘ff. . a“fif.‘ln' ~ "’h
DR S s
PR -a."."::-::—n-'-'l__a:.ﬂ'-‘.:,‘;’?ﬁ"- P
ERRs gt \-,_".l-e‘))fd LT »_t—ﬁ}cqtv};
R st BT NS
a2 e

b
vll'l‘-'l
-'3',2; )
s

B\

AV

r 1

) ¥ e, ]
-"f*" ¢ ‘A b i iy ¥ R e 3
s e ks hf(. sobap Xorrdad 16 v ek
WA & L Ca o N e T 7 3

RE AL g

Ly ..‘icil\; ‘g—ﬁ-ei:ﬂ-?')H!ﬁ%.,;ﬁ;-};:ﬁé‘“\
X PR R L ATR AT 1Y

el 0 S R

Ly e L

2
el

PRy
T

Pl AT

- - AT Y ST

AT R
Dbt FESL W o b BEs b b X,

A e g

£ 2D sl e e e ¢

Dorettan b

. S e Ay = TuaT b Ly
TS A A R S
TR .‘M{ﬁ“‘%ﬁ 7 mest,nle_.-_ e

i



	表紙
	中表紙
	目次
	1 要約
	2 結論
	3 緒言
	3-1 事前調査の背景と目的
	3-2 調査契約の調印
	3-3 調査団の構成
	3-4 調査団の日程
	3-5 現地調査
	3-6 国内作業

	4 経済性調査対象鉱床選定基準
	4-1 回収金属収入
	4-2 選鉱

	5 鉱床調査各論
	5-1 La Dicha鉱床
	5-1-1 位置・交通
	5-1-2 地形・植生・気候
	5-1-3 鉱区
	5-1-4 沿革
	5-1-5 地質・鉱床
	5-1-6 鉱量・品位

	5-2 Copper King鉱床
	5-2-1 位置・交通
	5-2-2 地形・植生・気候
	5-2-3 鉱区
	5-2-4 沿革
	5-2-5 地質・鉱床
	5-2-6 鉱量・品位

	5-3 Campo Morado鉱床
	5-3-1 位置・交通
	5-3-2 地形・植生・気候
	5-3-3 鉱区
	5-3-4 沿革
	5-3-5 地質・鉱床
	5-3-6 鉱量・品位

	5-4 Los Vises鉱床
	5-4-1 位置・交通
	5-4-2 地形・植生・気候
	5-4-3 鉱区
	5-4-4 沿革
	5-4-5 地質・鉱床
	5-4-6 鉱量・品位

	5-5 El Naranjo鉱床
	5-5-1 位置・交通
	5-5-2 地形・植生・気候
	5-5-3 鉱区
	5-5-4 沿革
	5-5-5 地質・鉱床
	5-5-6 鉱量・品位


	6 適用採掘法
	6-1 La Dicha鉱床
	6-2 Copper King鉱床
	6-3 Campo Morado鉱床
	6-4 Los Vises鉱床
	6-5 El Naranjo鉱床

	7 参考文献
	付録
	1. 議事録(1)，(2)
	2. 顕微鏡写真（写真15葉）
	3. 分析結果表
	4. 収集資料リスト

	裏表紙

