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ABSTRACT

Seven     distinct     successive     episodes     of    rapakivi
magmatism  in  part  associated  with  mafic  and  ultramafic
rocks  have  been  identified  in  the  Rond6nia  Tin  Province
(RTP),  as  follow:   I   -  Serra  da  Providencja  Intrusive  Suite
(SPIS:    1606±24   to   1532±4.5   Ma);   2   -   Santo   Ant6nio
Intrusive Suite (SAIS:  1406±32 Ma); 3  -Teot6nio Intrusive
Suite (TIS:  1387±16 Ma); 4 -Alto Candeias Intrusive Suite
(ACTS:       1347±4.7       to       ]346±4.6      Ma);       5      -      Sao
Loureneo-Caripunas  Intrusive   Suite  (SLCIS:   1314±13   to
1309±24   Ma);   6   -   Santa   Clara   Intrusive   Suite   (SCIS:
1082±4.9   Ma);   and  7   -   Younger  Granites   of  Rond6nia
(998±5 to 991±14 Ma).

The suites al.e confined almost to the Rio Negro-Juruena
Province    (RNJP:     1.80-I.55     Ga)     and    part    of    the
Rondoniaii-Sam   lgnacib   Province   (RSIP:   I.50-1.30   Ga)
and  their  intrusion   was   contemporaneous   with   orogen
activity  in  the  immediate  surroundings.  The  exception  is
the  SPIS,  the  oldest  suite,  which  was  emplaced  during
extention at  the  end  oil  the  Rio Negro  Juruena orogeny.
The  next  four  younger  suites  (SAIS,  TIS,  ACIS   and
SLCIS)  represent  inboard  anorogenic  magmatism  in  the
same  province  and  in  part  of the  (RSIP).  The  SAIS,  TIS
and   ACTS   were   emplaced   probably    during   back-arc\   rifting  related  to  the  Rondonian-San  Ign5cio  orogeny,

I,   developed along or close to the continental  margin of the
Greenvillian ocean. The SLCIS was emplaced during late

\i  extention     proceeding     the     Sunsas/Aguapei     orogeny
1   (1.25-1.00  Ga).  The  two  youngest  rapakivi  suites  (SCIS
`   and  YGR)  are  thought  to  represent  distal  eft`ects  of the

Sunsas/Aguapei  orogen,  overprinted  on  the  RNJP  and
RSIP  accompanied  or was  synchronous  with  convergent
tectonics at the orogen scale between the time interval  1 . I
to  1.0 Ga.

The  rapakivi  suites  of the  RTP  are  mainly  subalkaline
and  metaluminous  to  slightly  peraluminous  in  character,
show   geochemical   features   of  A-type   and   within-plate
granites     and     had     different     magmatic     sources     and
evolutionary histories through time.

gNd(I) values of the older suites  1300 Ma (+1.93 to tl).35)
at  1.86  to  I.52  Ga indicate  minimal  contribution  from  older
crust aiid characterize a significant amount ofjuvenile paleo to
middle   Proterozoic   crust   as   main   magmatic   source   of
rapakivis.  ¬Nd(T)  values  of the  younger suites    Ma  (-1.59  to
-3.28)  at  I.66  to  I.9  Ga correspond to  assimilation  of upper
RNJP  or  RSIP  crust  materials.   Some   intersuite   late-stage
granite facies have TDM ages in the range of I.47 to  1.58 Ga
and gNd values of +2.74 to +I.93 higher than those of the main
phases   which   probably   indicate   youiig   crustal   residences
Ouvenile   late-middle  proterozoic  crust).   Present  day   whole
rock   Pb/Pb   data   of  the   granitoids   clearly   demonstrate   a

:::i:vanal::b?ef89rs¥/i%`srp:al:ehse(8.u7#5e):tedoridnisconsistent
The  rapakivi  grahites  seem  to  derive  from  successive

partial  melting  events  not  only  from the RNJ arc  complex
but    also    t`rom    younger    crustal    sources    (1.45-1.6    Ga)
probably  induced  by  intrusion  of basaltic  magma  into  the
lower crust and crustal underplating.

Tin-granites and associated Sn, W, Nb, Ta, F, REE, topaz
and  beryl  mineralizations  are  bound  to  the  latest  granitic
phases mainly of the SLCIS and the YGR.

Styles of mineralization are:  cassiterite dissemination in
the   Lj-mica   leucogranite   as   well   as   ill   greisen   bodies,
stockworks    of   veinlets    associated    with    greisen    and
quartz-veins, quartz-veins, quartz-vein swarms and breccias,
whereas W occurs most of the time as wolframite in quark
veins. Pegmatite-bearing topaz and beryl are also common.
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FIELD TRIP LOG

08.18.97 -Monday (first day)

Santo Antonio batholith and Ouro Preto chamockite

Stop  I.I:   Coarse-and medium granites
(Santo Ant6nio Intrusive Suite)

Stop I.2:   Alkali-feldspar granites and syenites
(Teot6nio Intrusive Suite)

Stop 13 :   Chamockite gneiss (Serra da providencia lntmsive suite)

08.19.97 -Thiesday (second day)

Serra da Providchcia batholith /Serra da Providenci
Intrusive Suite`

Stop 2.I :    Vvliborgite
Stop 2.2:   Gabbro
Stop 23:   Granite porphyry
Stop 2.4:   Even-grained granite
Stop 2.5:   Porphyritic granite
Stop 2.6 :   Porphyritic granite/Pyfe'rlite
Stop 2.7:   Pyterlite.

08.20.I -Wednesday (third day)

Massangana massif (Younger Granites of Rond6nia)

Stop 3.I:   Pyterlite
Stop 3.2:    Interiial coiitact breccia

INTRODUCTION

The State of Rond6nia is situated in the southwestern
part  of the  western  Brazilian region,  which  corresponds
roughly  to  the  BTazilian  Amaz6nia (Figure  I).  The  State
of Rond6nia was almost covered by tropical forest; today
the    forest    is    partially     destroyed    or    exploited    by
colonization,  ranches,  and  lumbering.  Porto  Velho  is  the
capital  of the  State  of Rondinia  and  is  situated  on  the
south side of the Madeira river, the larger tributary of the
Amazon river.

Cassiterite was  discovered in  Ro]id6nia Territory  in  1952.
During the  1960's intense exploitation  by  small  workers was
recorded,  and  exploration  programs  and  mining  operations
were   launched   in   some   regions.   From   1959  to   1984   the
Rond6nia Tin  Province  (R:IP)  has  contributed 78,5%  of the
total Brazilian tin production. After the tin marked collapse in
1985, the majority of the tin mines in thc proviiice were closed,
but tin  production  increased  because  of the  discovery  ot` the
Born Futuro district in  1987. The historical  tin production of
the  RIP  until  1995  is  ca.  222,000  tons,  and  at  present  the
I)rovince  is the  second largest tin producer in  Brazil  with  an
annual output of ca. 7,250 tons. Figure 2 show all the mining
district areas  of the RTP,  althougth at  the  moment  only  the
Born   Future   and   Santa   Balbara   mining   districts   are   in
operatioii.

fa

Stop 3.3:    Pyterlite
Stop 3.4:   Contact breccia
Stop 3.5:   Even-grained granite

08.21.97 -Thursday (fourth day)

Born Futuro mining district rYournger Granites
ofRond6nia\.

Stop 4.i :   Topaz lithium-mica albite granite and
greisen bodies

Stop 4.2:   Gneiss and amphibolite
Stop 4.3:   Subvolcanic breccia
Stop 4.4:   Topaz-quartz-feldspar poaphyry
Stop 4.5:   Quartz veins

08.22.97 - Friday (fifth day)

Sfro Carlos. Caritianas. and Sant¬
rvoi inger Gran ites of R nnd6n ia`.

Bdrbara massi£1

Stop 5. I :   Alkaline and subalkaline rocks
Stop 5.2:   Nove Mina Quarry
Stop 5.3:   Contact breccia
Stop 5.4:    Even-grained biotite granite
Stop 5.5:   Porphyritic biotite granite
Stop 5.6:   Even-grained biotite granite
Stop 5.7:   Even-grained biotite granite, greisens, quartz
Stop 5.8:    Exogreisen aild elluvial till placer

Figure I - Situal.Ion Of the Rond6nia Tirl Province .in the northern rag.io
Of Bredil.
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S8: Santa Bdrbara
RB: Rlo Bfanco
BF: Bcm Futuro

NM: Novo Miinc[o
CIN: Caneeo
FT:  ftotc>si

CH! Cachoerlnha
BFS: Com Fufuro do Sul
MT: Mmle Negro
RP: Rlo Preto

ou: ofiente NOvO
PR: Pdrnaera
MS:  MasconganQ
RH: Rtorrdo
SD: Sdo Dorrthgas
CD: Candeias
ue: Maciso
SL: Sfo tou.eneci
in: trap6 Prefo
SF: Sfo Francisco

Figure 2 - Local.Ion Of the in.ining districts in the Rond6n.ia Tin Prov.mce.

"The anorogenic granites and related tin mineralization in

the RTP were  first described by  Kloosterman (1968), who
Called     them    Younger     Granites     of    Rond6nia,     with
conventional  Rb-Sr  ages  of  940  Ma.  Leal  et  al.  (1976)
recognized rapakivi  t`eatures  ill the granites  of the  Serra da
Providencia  batholith,  and  Isotta  et  al.  (1978)  considered
this rapakivi character typical for all the anorogenic granites
t}f the  RTP.  Isotta  et  al.  (op.  cit.)  included  these  granites
under  the  denomination  of Rond6nia Intrusive  Suite,  and
col`related them with the Parguazense event (ca.  1550 Ma).

In    a    extended    review,    Bettencourt    et    al.    (1987)
recognized   at   least   four   main   distinct   suites   based   on
pctrographic  and  geochemical  aspects,  as well  as  on some

i{  RF]GIONAL SETTING
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whole-rock  Rb-Sr iscichron ages, and called them as:  Serra
da Providencia Intrusive Suite (1400 to  1200 Ma), Younger
Rapakivi   Granites   (1270   to   1180   Ma),   C,osta   Marques
Group  (ca.  1018  Ma),  and Younger  Granites  of Rond6nia
(ca.   980   Ma).   More   receiitly,   Bettencourt   et   al.   (1995)
redefined  four anorogenic rapakivi  suites  based mainly  on
additional petrography, geochemistry, Rb-Sr isochron ages,
and preliminary U-Pb zircon ages, viz: Serra da Provid¬ncia
Intrusive   Suite   (ca.   1570   Ma),  Teotonio   Intrusive   Suite
(1406  to  1387  Ma),  Younger  Rapakivi  Granites  (ca.  1310
Ma) and Younger Granites of Rond6nia (1081  to 991  Ma).
The primary tin mineralization is thought to be related to the
last two suites.

Survey  in  Bolivia  (e.g.,  Leal  et  al.,   1978;  Litherland  et  al.,
1986).    Additionaly,   a   number   of   complementary   regional
and   local   studies   have  been  published   in  the   last  several
years  based  on  geology,  geochronology  (mostly  Rb-Sr  and
K-Ar),    and   geophysical   data   (e.g..    Hasui    et    al.,    1984;
Litherland   et  al.,   1989;   Priem   et  al.,   1989;   Teixeira  et  al.,
1989;  Cameiro  et  al.,  1992;  Sadowski  &  Bettencourt  1996).

INTERNALIIONAL SyMPOSIUM ON GRANITES AIND ASSOCIATED .MNERALIZATIONS



Figure 3 -Sl.ctch map Of the Amaeonian craton showing the
geocllrorlological provinces arid the locatlor. Of the Rondan.ia Tin

Province.
Modlifiled Ofler Tas.s.inar; el aL ( [996). Irlset: + Amazoniarl craton;  I -

As  proposed  `by   Litherland  et  al.   (1986)  for  eastern
Bolivia and by Teixeira et al. (1989) for Brazilian area, and
revised by Tassinari  (1996), the southwesterii margin of the
Amazonian  craton  is  made  up  by  sucessive,  subparallel,
NNW-SSE        trending        late        Paleoproterozoic        to
Mesoproterozoic    geochronological    provinces,    viz:    Rio
Negro-Juruena       Province       (RNJP:        1.80-1.55       Ga),
Rondonian-San Ignacio Province (RSIP:  I.50-I.30 Ga), and
Sunsds-Aguapei  Province  (SAP:  i.25-1.00  Ga)  (Figure  3).
These`   provinces   show   a   distinctive   geological    record
preserved    in    their    basement    complexes,    supracrustal
metamorphic    sequences,    platform    volcanic-sedimentary
covers,    and   granitic   and   basic    to   alkaline   in[rusious
(Teixeira et al.,  1989).

The  RNJP  is  coiisidered  to  represent  either  a partially

PsroetsoepTceddat:ui,:uwct::?t-i:i'%t7esdr/8Fs:°Tat:t;:o:r:;.§#a::
Pb-Pb Hi values around 8.I) and a lack of evidence for the
existence of old basement (Tassinari,1981 ; Tassinari  1984),
or a continental  collision belt,  based  on  the  occurrences  of
S-type     granitojds     (Dall'Agnol      et     al.,      1987).      The
Rondonian-San    lgnacio   and    Sunsds-Aguapef    provinces
show an ensialic character, with  both exhibing older (  I.50
Ga) basement nuclei (Teixeira & Tassinari,  I 984; Litherland
et al.,  1989;  Tassinari,  1996).  Mesoproterozoic undeformed
sedimentary  cover  correlative  with the RSIP  and  SAP  are
recognized  mainly   in   the  RNJP  and  RSIP,  respectively
(Brito Neves et al.1990; Sadowski  and Bettencourt,  ]996).
Anorogenic  granites  are  also  identified  in  both  provinces
and show Rb-Sr ages ranging from  1.65 to 0.95  Ga in the
RNJP,  and  1.40  to  0.95  Ga  in  the  RSIP  (Tassinari,  1984;
Teixeira & Tassinari,1984; Priem et al.,1989).

Biife`.
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Recently,  a possible  link  between  the  Amazonian  and
Laureiitian  cratons  has  been  suggested  by  several  authors
based    on    geologic    and    geotectonic    similarities    and
geometric fit. For the southwestern border of the Amazonian
craton  and  eastern  Laurentia,  Sadowski  and  Bettencourt
(1996) stressed the presence of felsic volcanism at  1.60 Ga,
a  significant  AMCG  magmatism  ca.   1.50  to   I.40  Ga  in
Elsonian/Rondonian-San  Ignacio  time,  and  the  occurrence
of several pulses of high potassium plutonism (1.10 to 0.95
Ga)    in    Grenvillian/Sunsds-Aguapei'    time.    Furthermore,
Bettencout et al. (submitted), using UA'b zircon ages, make
direct  chronological  comparisons  between  the  anorogenic
magmatism in botb cratons within the time span of 1.60  to
0.99 Ga.

:.i;fs:-:1[
iiito     two     distiiict     domains,     viz:      i)     the
Orthogneisses  is  composed  mainly  of granitic
with    subordinate   granodioritjc   gneisses;    and    ii)   the
Ariquemes  wedge  is  composed of high grade  ortho-  and
paragneisses, migmatites, and basic granulites (Figure
Tassinari  et  al.  (1996)  reported  a  SHRIMP  U-Pb  zirc
age of 1750±24 Ma on a sample of metadiorite belong
to     the     Samuel      Orthogneisses     domal]i.      Low-

#;eun::8r:feehostemde;aym#iar£¬:£:I:;S:#:n±aTnl;
(Isotta    et    al�     1978;    Adamy    and    Romanini,    19
Scandolara et al.,  1992).
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Figure 4. Geological map Of the Rondf}nia Tin Province,  simplifiied after Lead et al. (1978), Isotta et al. (1978), Schobbenhous et a[. (1981), Bettencourt &
I)all'Agnol (1987), Beuel.court et al. (1995), and Riz:ziotto et al. (1996). (I) Serra da PTOTildanc.ia bathol.ith; (2) Ouro Preto charnockiite, (3) Uniao massif ,
(4) Santo Aut6ndo I]atholith, (5) AIto Candeias batholith, (6) Jaru charnockite, (7) S6o Lourenco-Carl|iunas batholith, (8) S@o Simho massif, (9) Abund
rnass.If, (10) Igarap6 Preto mass}if i (I I) Santa Clara massif , (12) Mante.iga massif (13) Oriente Novo massif , (14) Massangana massiif ; (15) Sao Cartos

massif:, (16) Pedro Branca massif, (17) Caritianas massif; (18) Stlnto 86rbara massif, and (19) Costa Marques Groxp.

;)iss:e£SSTHERAPAK|v|GRAN|TESU|TESOFTHERONDONIATINPROVINCH
Ire 4)
zircor
)nginf
v-t(
entar]
.e RT]

1990

The anorogenic granite suites in the RIP were reviewed by
Bettencout  et  al.  (1987,   1995).  Bettencout  et  al.(subrfutted)
recommeiid a new designation for these suites based on geologic,
petrographic and geochemical aspects, as well as on U-Pb` zircon
nges Q7igue 4, Table i and 2), viz: Serra da Providencia htrusive
Suite (1606 [o 1532 Ma), Santo Ant6nio Intrusive Suite (ca.  1406
Ma),  Teot6nio  Intnisive  Suite  (ca.   1387  Ma),  Alto  Candeias

Intn]sive    Suite    (ca.    1347    Ma),    Sfo    Lourengo-Caripunas
Litnrsive   Suite   (1314   to   1309   Ma),   Santa   Clara   Intrusive
Suite  (ca.   ]082  Ma)  and  Younger  Granites  of. Rond6nia  (998
to  991   Ma).  Tin  and  associated  metal  (e.g.,  W,  Nb,  Ta,  Cu,
Zn,   Pb)   deposits   are  spatially   related   to  the   latest  granitic
phases   of  the   Sfro   I.ourengo-Caripunas   In[msive   Suite  and
the  Younger  Granites  of Rond6nia.

INTERNATIONAL SYMPOSIUM ON GRANITES AND ASSOCIAITED MINERALIZAIIONS



PETROG RAPHY                                             G EOCHENISTRY                                        NINERA LIZATI 0N

Serra da Providencia Intrusive Suite
Amphibole-biotite monzogranite (wiborgite,
pyter]ite and poxphyritic); biotite
monzogranite and syenogranite (porphyry
and equigranular); chamockite and
mangerite; basic rocks

Santo Ant6nio Intrusive Suite
Biotite monzogranite and syenogranite;
amphibole-biotite quartz monzonite; hybrid
rocks; diabase dikes

Teot6nio Intrusive Suite
Fayalite-pyroxene-amphibo I e a]ka] i-
feldspar syenite, alkali-feldspar quartz
syenite, and
alkali-feldspar granite; amphibole-biotite
syenite, quartz syenite, and syenogranite;
monzonite, monzodiorite, and diorite

Alto Candeias Suite Intrusive
Amphibo]e-biotite syenogranite and biotite
syenogranite; syenitoid and chamockitoid
rocks

Sao Lourenco-Caripunas Suite Intrusive
Fayalite-amphibo l e alkali-feldspar gran ite ;
amphibole-biotite syenogranite, alkali-
feldspar granite, and quartz syenite; biotite
syenogranite; rhyolite porphyTy

Santa Clara Intrusive Suite
Amphibole,biotite quartz monzonite ,
monzogranite, and syenogranite; biotite
syenogranite

Younger Granites of Rond6nia
Amph ibol e-biotite alkali-fe ]dspar granite ;
biotite syenogranite and alkali-feldspar
granite; rhyolite porphyry; lithium-mica
albite granite; topaz rhyolite

Pyroxen e-anphibo le alkali-feldspar syen ite
and trachyte; amphibole alkali-feldspar
syenite and trachyte; sodic amphibole
alkali-feldspar granite; biotite alkali-
feldspar granite; hybrid rocks

Subalkaline; Si02 (67-77 wt%),
Na20+K20 (7.07-8.3 6 wt%);
Feo*Aleo* +Mgo (0.72-0.97); A/CNK
(1.00-I.22);K/Rb(14l-251)

Subalkaline; Si02 (68-74 wt%);
Na20+K20 (7.43-8.46 wt°/o);
Feo*AIeo*+Mgo (0.86-0.94); A/CNK
(0.96-I .08); K/Rb ( 109-225); LaN/YbN
(5.58-10.34); Eu/Eu. (0.23-0.41)

Alkaline silica oversaturated series; Si02

(60-76 wt°/o); Na20+K20 (8 .16-10.64);
Feo*ffeo*+Mgo (0.82+0.99); A/CNK
(0.83-1.04); K/Rb (221 -782); LaN/YbN
(5.39-38.38); Eu/Eu* (0.16-0.91)

Subalkaline; Si02 (68.4-74.6 wt%);
Na20+K20 (8.5-9.2 wt%);
Feo*/Feo*+Mgo (0.86-0.95);
A/CINK (0.86-0.93)

Subalkaline; Si02 (67-76 wt%);
Na20+K20 (7.90-9.80 wt%);
Feo*ffeo*+Mgo (0.88-0.99); A/CNK
(0.88-I.05); K/Rb (39-213); LaN/YbN
(2.18-15.6 I );  Eu/Eu*  (0.1 I -0.60)

Subalkaline; Sioz (63-74 wt%);
N.a20+K20 (7.32-8.99 wt%);
Feo*AIeo*+Mgo (0.80-0.99); A/CNK
(0.92-I.08); K/Rb (83-185); LaNrybN
(4.54-34-67); Euflu* (0.13-0.74)

Subalkaline; Si02 (71-76 wt%);
Na20+K20 (8.05-9.80 wt%);
Feo*ffeo*+Mgo (0.92+0.99); A/CNK
(0.83-1.06); K/Rb (26-181); LaNrYbN
(3.49-24.09); Eu/Eu* (0.09-0.38)
Alkaline; Si02 (55-72wt%); Na20+K20

(9.40-10.40); Feo*ffeo*+Mgo (0.95-
0.99); AINK (0.92-I .15); K/Rb (52-407);
LaN/YbN (3.56-8.07); Eu/Eu* (0.22-0.59)

Sn, W, sulphide
(undated
mineralization,
might be related to
the YGR)

Sn, Nb, Ta, W, Cu,
Pb, Zn, F

Au(?)

Sn, W, Nb, Ta, Cu,
Pb, Zn, F, Be, topaz

Ta!ble 1 -I.etrography, geochanistry and associated mineralization Of rt[paki:vl suites in the Rondania Tin Province Onrom Bettencourt et al., subndtted).
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ELPISODES                       RAPAKIVI SUITES U-Pbages     Rb-Srages
(Ma)               (Ma)

TECTONIC
SETTING

Serra da Provid6ncia Intrusive Suite
Serra da Providencia batholith

Uniao massif
Ouro Preto chamockite

1606±24           1400±57
1573±15

1566±05
1566±03
1554±14

1532±4.5
1560

Extentional regime at
the end of the Rio
Negro-Juruena orogen I c
cycle

Santo Ant6nio Intrusive Suite

Teot6nio Intrusive Suite

Alto Candeias Intrusive Suite
Alto Candeias batholith

Jaru charnockite

1406±32                1305

1387±16                1250

Extentional regime
1347±4.7          1358±74       related to Rondonian-
1346±4.6
1338±3.5

1351±8.0

Sao Lourenco-Caripunas Intrusive suite         1314± 13           1268±] 5
I 3 1 2±03
1309±24

Sam Ignacio orogenic
cycle or to the opening
of the Grenvi]le ocean

Santa Clara Intrusive Suite
Manteiga massif
Santa Clara massif
Oriente Novo massif

Younger Granites of Rond6nia
Pedra Branca massif
Sao Carlos massif
Massangana massif

1082±4.9          1052E I
1081±50

1080±27

99 8±05            954EO
995±73
991±14             960±05

Extentional regime
related to collisional
stage of Sunsas
orogenic cycle

Table 2 - Chronologte and iectoi.ic framework Of rapakilvi suites in the Rond6nia Tin Province ifrom Bcttencourl ct aL, submitted)
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The    anorogenic    rapakivi    granites    are    dominantly
syenogranites  and  monzogranites  in  modal  composition,
although     alkali-feldspar    granites    predominate    in     the
Younger   Granites   of  Roiid6nia   at   the   piesent   level   of
erosion.     Porphyritic     and     equigranular     varieties     are
abundant,   py[erlites   are   common   in   sc)me   massifs,   and
wiborgites  are  rare.  Biotite  and  amphibole  are  the  main
mafic   minerals;   clinopyroxene   is   sometimes   present   in
some    facies.    The     granites    are    mostly     subalkaline,
metalumjnous  to  slightly   peralumiiious  ill   character,  and
show  geochemical   features   of  A-type   and   within-plate
granites.    Contemporaneous    plutonic   rocks   are   poorly
understood,   but   in   general    include   gabbros,   syenites,
mangerites, chaniockites, and rare a]iorthosite. Subvolcanic
rocks  are recognized  in  some  massifs  and are represented
mainly   by   granite   porphyry,   quartz-feldspar  porphyries,
mlcrogra]rites,   aplites,   and  microsyenites,   in   addition   to
minor diabase

The rapakivi suites in the RIP are confined to the RNJP
and  RSIP  in  accordance  with  the  limits  as  proposed  by
Teixeira   et   al.   (1989)   (Figure   4),   although   the   tectonic
boundary  between  both  provinces  might  be  confirmed  by
further fleld work, geophysics, and refined geochronology.
Bettencourt   et   al.    (submitted)    propose   the    following
tectonic   relationships   for  these   suites:   I-   the   Serra  da
Provid¬ncia  Intrusive   Suite   is  related  to   an  extentional
regime at the end of the RIo Negro-Juruena orogeny; 2-the
Santo Ant6nio Intrusive Suite and Teotonio Intrusive Suite
are inboard silicic anorogenic magmatism in the RNJP, in a
back-arc ritfing environmenta related to the Rondonian-Sari
Ignacio orogeny;  3-the  Alto  Candeias  Intrusive  Suite and
Sao  Lourengo-Caripunas  Intrusive  Suite  are  related  to  an
extentional  regime  at  the  end  of Rondohian-Son  Ignacio
orogeny  and/or  to  the  oppening  of the  Grenvillian ocean;
alld   4-   the   Santa   Clara   Intrusive   Suite   and   Younger
Granites   of  Rond6nia  might  represent  distal   effects   of
Sunsas-Aguapei orogenesis within the RNJP.

Preliminary  Sin-Nd  data  from  the  majority  of  these
rapakivi granite suites provide TDM ages of 2.0 to  I.47 Ga
and ¬Nd  (t) values  of + 2.2  to -  3.3  based  on U-Pb zircon
ages,      indicating      the      involvement      of     Paleo-      to
Mesoproterozoic   crust   with   mixing   of  depleted   mantle
magma   and   high   level   crustal   material   in   the   granite
genesis.  Whole-rock  Pb-Pb  data  from  the  granites  of the
Santo  Ant6nio,  Teot6nio,  Sao  Lourengo-Caripunas,  Santa
clara, and Younger Granites  of Roiid6iiia suites  indicate a
dominant crustal Pb contribution in the formation of these

;°i:£Sh(i::S,Pn:`ti:t,%'j§:/%35s);Tat:o:b(-3?7#uf?osratrheec,°£:ttsht:::
suites (cf., Tassinari et al.,1984; Priem et al.,1989).

Serra da Providencia lntrl]sive Suite

The  name  Serra  da  Providencia  Intrusive  Suite  was
I)roposed by Tassinari et al.  (1984) based on a whole-rock
Rb-Sr isochron age of 1400±57 Ma.  The suite comprises
the  Serra  da  Providencia  batholith  and  several  satellite
stocks as described by Leal et al. (1976,1978) (Figure 4).
Basic,  chamockitic,  and  mangeritic  rocks  were  recently
included  in  this  suite  by  Bettencourt  et  al.  (1987,  1995)

and Ri7.7otto et al . ( 1996). The granites and associated rock:
ai.c massive or folliated (Rizzoto et al.,1996. Scandolara e
al.,    1996),   and   the   massive   gra]iites   ill   the   Serra   d:
Providelicia batholith show U-Pb zircon ages ranging fron
1606   to   1554   Ma  (Bettencourt  et   al.,   submitted).   Val
Schmus  &  Tassinari  (verbal  comm.),  Bettencour[  et  al
(submitted ) and Tassinari et al. ( 1996) reported u-Pb zircol
ages  of  1560  Ma,1532 Ma,  and  1570 Ma from  the  Our(
Pretochamockite,Uniaoquartz-syenite,andblastomylonitit
granite-gneiss,   respectively.   The   high   initial   87Sr/86S
ratios   (0.713±0.005)    obtained    from    granites    indicat(
involvement   of  older   crustal   material   in   the   magm
genesis (Tassinari et al.,  1984).

Rizzoto  et  al  (1995)  recognized  four  granitic  units  ii
the  Serra  da  Providencia  batholith,  viz:  coarse  pyterlitii
monzogranites   with   subordinated   wiborgites,   pink-gra:
coarse porphyritic monzograiiites, pink equjgranular biotiti
syenogranites,     and     granite     porphyries.     Biotite     ant
homblende  are  the   main  mafic   silicate   minerals   in  thi
pyterlites, wiborgites, and porphyritic granites: only bio[iti
is    ideTitified   in    the    equigraiiular   granites    and   gra]iiti

porph.vries.        Additionally,        gabbros,        gabbronorites
chamockites,  mangerites,  and  quartz-Iatite  occur  in  lesse
amounts  (Rizzoto  et  al.,   1996).  At  this  time  no  detaile(
petrographic  and geochemical  data are  available  for thest
rocks.

Santo Ant6nio Intrusive Suite

The   Santo   Ant6nio   Intrusive   Suite   constitutes   th(
major part of the  San[o Ant6nio  batholith.  This  batholitl
covers an area of ca. 2000 km2 in the NW sector of RTF
Its   true   dimensions   are   unknown   since   the   northen
domaiii  is  overlain  by  Cenozoic  continental  sediments  o
the Amazon basin (Figure 4). The rocks of.this suite hav(
been    investigated   principally    by    Souza   &    Marque!
(1974), Isotta et al.  (1978),  and more recently  by Adang
and     Romanini     (1990)     and     Payolla     (1994).     Th(
coarse-grained  granite   from  REMA   quarry  near  Port(
Velho   city   yields   an   U-Pb   zircon   age   of   1406   M
(Bette]icourt et al., submitted).

At  the  NE  pat  of the  batholith  (Porto  Velho  area)
Payolla  (1994)  recognized  two  main  granitic  units,  viz
(a)  coarse-grained,  seriate  to  locally  porphyritic,  biotit(
monzogranite  and  syenogranite  with  sparse  rapakivi  an(
anti-rapakivi     textures;     and,     (b)     medium     graine(
equigranular   biotite   monzogranite.    In   addition,    somi
disti]ictive   lithologies   of  smaller   areal   extent   are   als(
identified     such     as:     fine-grained     homblende-biotit
quartz-monzonite,  dyke-like  bodies  of hybrid  rocks,  an
synplutonic diabase dikes. These  two latter rocks providi
evidence  t`or  bimodal  magmatism.   Adamy   &   Romanin
(1990)  described the presence of wiborgite  and pyterlite
together   with   porphyritic,   equigranular,   and   porphyr:
varieties  at  Jaciparana area (W  portion  of the  batholith;
Petrographic and geochemical data from selected rocks a
this suite at Porto Velho region are plotted in Figure 5: ¬
modal     composition,     b.     Na20+K20     vs.     Si20,     (
Na20+K20 vs.10000 Ga/Al, and d. cho]idrite-normalize
REE abundances.

0 SECOND INTEENAIIONAL SYMPOSIUM ON GRANITES AND ASSOCIATED MINERALIZA:IIoh



1012

10000.Ga/AI

0            40             50            60             70             80

Si02

5 -Modal and geochemical cltaracterl-zat.ton Of the rocks from the Santo Alit6n.io lrtrusive Suite at the Porto Velho region. (A) -QAP diiagram
ireckeisen,1976) ; q3) -Si02, x Nap;O+Kyo diagra!m. alkaline and subulkalilte fields from Irvine & Baragar (1971); (C) -10000Ga/Al x K20+Na20

diagram from Wltalen et al. (1987); (D) -Chondrite-normalized (Boynton,1984) REE-patlems. Open c.Ircle: biotlte granite; open square:
hornl)lenile-biotite quartz monzondle; asiterisk: hylirid rocks; X: diabase.
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The  Teot6nio  Intrusive  Suite  comprises  apparently  a
}utttor portion of the Santo Antonio batholith at the present
!S¥el   of  erosion.   The   typical   rocks   of  this   suite   were
#etqcribed  by   Leal  et  al.  (1978)  at  Teot6nio  cataract  area
f±3eot6nio Alkalines), and by Adamy & Romanini (1990) in
{±!e  region  between  Morrinhos  cataract  and  Jiparana  town
{Morrinhos Complex). The actual  designation was proposed
ky  Payolla (1994) to  include  syenitoid and granitctid rocks
that crop  out in the Madeira river area between Jaciparana
tr}Wn  and  Teot6nio  cataract  (Figure  4).  A  coarse-grained
Et[ktlli-t`eldspar  granite  sample  from  Teot6nio  cataract yelds
en   U-Pb   zircon   age   of   1387   Ma   (Bettencout   et   al.,
Submitted).

At  Teot6nio  cataract  area,   Payolla  (1994)  recognized
three     main     hypersolvus     rock     types,     viz:     massive
#oarse-grained    ferrohedenbergite    alkali-feldspar   granite,
handed   medium-grained   ferrohedenbergite   alkali-feldspar
granite, and pink coarse- to medium-grained alkali-feldspar

g:1:i:ds¥eri::sa£:csuytebny°gjrfnitjejpjTg:uCp°t¥S£-£reatjenr:dwfadnei
tahu]ar        bodies        of       fine-        to        medium-grained

fayalite-ferrohedenbergite alkali-feldspar syeliites, as well as
synplutonic      dykes      ot`     intermediate      rocks      (diorite,
monzodiorite, and monzonite). The parallel arrangement of
the tabular bodies and dykes defines a large scale banding in
outcrops   at   Teot6nio   cataract.   Late   pink,   fine-grained,
subsolvus   monzogranites   occur   as   SW   dipping   dykes
cutting through the above rock types.

The original anhydrous, high temperature mineralogy of
syeiiitic  a]id  gra]iitic  hypersolvus  rocks  has  been  partially
altered  to  hydrous  phases.  Alkali  feldspar  shows  coarse
exsolution  textures   (ribbon,   braid,   and   patch  perthites).
Fayalite  is  partially  [o  completely  altered  to grunerite,  iron
oxide,       and       iddiiigsite.       Clinopyroxene       (ferrosalite,
hedenbergite,   and   ferrohedenbergite)   is   altered   to   green
homblende  showing  crude  symplectitic  intergrowths  with
quartz.  The  alterations  are  more  intense  in  pink  coarse-  to
medium-grained   syenites   and  granites.   Petrographic  and
geochemical   data   from   selected   rocks   of  this   suite   at
Teot6nio  cataract  region  are  plotted  in Figure  6:  a.  modal
composition,  b.  Na20+K20  vs.   Si20,  c.  Na20+K20  vs.
I 0000 Ga/Al, and d. chondrite-normalized REE abundances.
These  rocks  define  an  alkaline  silica-oversaturated  series
with high Fe/Fe+Mg (0.81  to 0.99).
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Figure 6 -Modal and geochwical characterization of the rocks from the Teot6nio lntrusii]e Suite at tl.e Teat6nio cat[iract region. (A) -QAP dlegram
(Streckeisen, 1976); (8) -Si02 versus Nazo+I(zO diagram, alkaline and subalkal;ine f lelds f ron lrvirie & Baragar (1971); (C) - I 0000Galfll vei.sus

KID+Nato di[Igranfrom Wl.aden el aL (1987); (D) -Chondrile-iiormallacd REE plots (Baynton,1984). Open triangle: hypersolvus granite and syenite;
operl losenge: p.Ink eylenile and granite; lrrverted tr.Iarlgle: intermed`iate rocks; aster.Isk: dior.lie; open sqliare: subsolvus granite.

Alto Candeias Intrusive Suite

The   granitoids   of   the   Alto   Candeias   region   were
recognized  first  by  Lobato  et  al.  (1966)  and  Kloosterman
(1968), and later on by Waghorn ( 1974), Souza et al. ( 1975),
and lsotta et al. (1978) in reconnaissance studies (Figure 4).
Leal  et al.  (1978)  delimited an  extensive  batholith  and two
satellite  plutons   by   radar   imagery   and   included  all   the
granitic  and  charnockitic  rocks  into  the  Xingu  Complex.

E::::odnataag:rooT]p305rgh#::;Cw#a:yjt:;:jj;i,C£§#!essrrrea{:oalo:
0.703±0.009    (Bettencourt    et    al.,     1995).    This    age    is
equivalent  to  the  U-Pb  zircon  age  of ca.  1347  Ma  on  the
same  samples  (Bettencourt  et  a].,  submitted),  and  is  also
comparable  to  the  U-Pb  zircon  age  of  1351  Ma  from  the
Jaru chamockite that is situated beyond the eastern limit of
the batholi[h ( Olszewski e[ al., 1989).

The  Alto  Candejas  lntT.usive  Suite  is  largely  composed
of  coarse   to   medium-grained   porphyritic   and   pyterlitic
granites,  with  lesser  amounts  of medium-  to  fine-grained
equigranular  granites,   aplites,  syenites,  and  charnockites.
Biotite  and  minor  homblende  are  the  main  mafic  silicate
minerals  in the porphyritic and pyterlitic granites, whereas
only   biotite   is   recognized   in   the   equigranular  graiiites.

Syenite  is  associated  with  biotite  equ]granular  granites  a
various  places   (Waghorn,   1974),   and   coarse  porphyritii
chamockites  occur  in  the porphyritic  and  pyterlitic  grani[i
domains   (Souza  et  al.,   1975;  Leal  at  al.,   1978).   The  ti]
mineralization  is  spatially  related  to  biotite  equigranula
gi.anites,  mainly  as quartz veins with cassiterite,  wolframiti
a]ld millor sulphides. The ages of the biotite granites and th
mineralization  are  unknoun.  Although  they  are  spatiall:
related  to  Alto  Candeias  granitoids,  we  believe  that  the:
might  be  genetically  related  to  the  Younger  Grani[es  o
Roiid6nia.    At   this   time   Ilo   detailed   petrographic   a"
geochemical data for these are available for these rocks.

Sao Lourenfo-Caripunas Inti`.usive Suite

Plutohic and volcanic rocks of this suite were previousl!
decribed   ill   the   S5o   Loureligo   region   by   Kloostermal
(1966), Lobato et al.  (1966), Isotta et al.  (1978), and Leal
al.   (1978),   and   later   on   in   the   Caripunas   region
Bettencourt  &  Kaedei   (]984)  (Figure  4).  Tassinari  et
(1984)  proposed  Sao  Loureneo-Macisa  Intrusive  Suite
the   granites   with   a  whole-rock   Rb-Sr   isochron   age
1186±28 Ma in the homonym regioli. However, Priem et
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±±jfi±}}   iii{lic:itc   an   Rb-Sr   whole   rock   isochroiiic   age   of
:>v±fi#+`t I 5  Ma.  .J`his  age  is  40  Ma younger  than  U-Pb  zircon
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*i±£3`H     i{|iiifing     (`rom      1314     to     ]309     Ma     presented     by
i,¥pe#f±fit:t`iui.I  ct  al.(submitted),  and  indicates  that  the  Rb-Sr
Si3§itim  ¬li(I  not behave as a closed isotopic  system since the
ir`ti±±lE]{=,gincn[   of   the   grahites.   The   hydrothermal   system
i-¥liri£E{i  L{}  pi-imary  tin  mineralization  might  be  the  cause  of
±±!a i!r}#lling of the Rb-Sr system.frh6  rocks  of  this   suite  are  mostly  syenogranites  and

i§tF£±±iiFl`cld``r>ar    granites,     showing     pyterlitic,     porphyritic,
S¥¬±1ifp.i`¬1incd.  and  minor  wiborgitic  textures.  Biotite,  minor
`¥!£j±TftEilglidc,   and   locally   augite   and   fayalite   are  the   main

±±iftfii3, Silica[e minerals identified in these granites, in addition
±±`t  +ig(:¬Ssory   minerals  as  zircon,  apatite,   ilmenite,  fluorite,
*{}¬±  ffi(1I.c   rarely   magnetite,   sphene,   and   allanite   in   some
ffaisi#!}.  Quartz-feldspar porphyries  and gabbros occui. clearly
i±i #i.}l`1t?rdiiiate proportions at the present level of`erosion. The
*}±}~t#rali zution is spatially related to inedium-to fine-grained

rs¥};±H#j¬mari:argrbefi::£iebs:::e°s8rw¥#ie:as¥fte¥]t:,£!ieidsqpu=t8zr¥|e±i::
#±±h     cii``siterite,     minor     wolframite,     and     Cu-Zn~Pb-Fe

¥±]!5llides.  Petrographic  and  geochemical  data  from  selected
fi+¥}f[itets   of  this   suite   are   plotted   in   Figui.e   7:   a.   modal

:%%{]Po{]%ti°£i,idNd:2£:nKd2rfe_:So.n:ii±?;dcinNEa:::t2£ce::.
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Santa clara Intrusive Suite

The   graiiites   of`  this   suite   were   first  described   by
Kloostei.man  (1967,1968)  and  included  in  the  Younger
Granites  of  Rond6nia.  This  new  designation  proposed
by Bettencourt et al.  (submitted) encompass the granites
with   U-Pb   zircon   ages   of   ca.    1082   Ma   from   the
following   main   massifs:   Santa  Clara,   Oriente   Velho,
Oriente Novo  (in part),  aiid  Manteiga (Figure 4).  Rb-Sr
data  oil  these  rocks  defi]ie  an  isochron  age  of.1052±21
Ma,   with   an   initial    87Sr/86Sr   ratio   of   0.7|0±0.008
(Bettencourt et al.,1995).

The  Santa Clara Intrusive  Suite  is  mainly  composed
ot`     coarse-grailied      porphyritic      monzogranite      and
syenogranite,        with        subordinate        amounts        of
quartz-monzonite       and,        more        rarely,        pyterlite.
Microcline,  drop  quartz,  plagioclase,  biotite  and  minor
hornblende  are  essential  minerals,  and  zircon,  apatite,
ilmenite,    magnetite,    allanite,    fluorite,    and    sphene
(hornblende    facies)    are    typical    accessory    minerals.
Petrographic    and    geochemical     data    t`rom    selected
granites  of this  suite  are  plotted  in  Figure  8:  a.  modal
composition,  b.  Na20+K20  vs.  Si20,  c.  Na20+K20  vs.
10000     Ga/Al,     and     d.     chondrite-normalized     REE
abundances.
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Figure 7 -Modal and geochemical characterizilt.Ion Of the rocks from tlie Sfio Lourcn¢o-Caripurlas Intrusive Suite. (A) -QAP diagram (Streckeisen, 1976);
(8) -Sio.. versus Nap;arK..O diagram, alkal.ine and sul]alhaline i iields fronl Irv.ine & Baragar (1971)-, (C) -10000Ga/Al versus Ki.a+Na..a dingram

(Whalen et aL,1987);  (D) -Chorrdrtie-norMralized REE-diagrams (Boynlon,1984). Open sq uari3: hornblende-I)lot.Ilo granite; open circle: bictite gral.ite.
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Figure 8 -Modal oud geochanical characterization Of the rocks from the S[intti Clara Intrusive Swife. (A) -QAP diagram (Strackeisen,1976);
(8) -S.io.. versus NaLO+Kio diagram, alk«line arld subalhalirte f ields from lrvine & Baragar (1971); (C) ~ I 0000Ga/Al versus K..O+Na..O diagram

from Wl.alen cl al. (1987); (D) -Rare earih elements nori'rifllized against chondrite composilioii from Boynton (1984). Opeii sqiiare:
liornblende-btotite granite; o|]en c.ircle: biotite grari.ite.

Younger Granites of Rond6nia

The Younger Granites of Rond6nia were first described
by  Kloosterman  (1968),  who  included  in  this  designation
several grahitic complexes situated mostly at the central part
of the RTP. Priem et al. (1971) dated part of these granites at
around 980 Ma (Rb-Sr isochro]i age), and  later on Tassinari
et  al.  (1984)  included  all  these  granites  in  a  whole-rock
Rb-Sr  isochron  age  of 997  Ma  under  the  designation  of
Rondonian  Suite.  Be[tencourt et  al.  (submitted) maintained
Kloostermaii's  definition,  but  embracing  o]ily  the  granites
with U-Pb zircon ages ranging from 998  to 991  Ma, which
occur  principally   in   the   following  massifs:   Massangana,
Ariquemes,   Sao   Carlos,   Caritianas,   Pedra  Branca,   Santa
Bdrbara, and Jacunda (Figure 4).

Among   the    Younger   Granites    of   Rond6nia   two
distinct   suites   are   recognized,   a   dominant   one   with
subsolvus  and  subalkaline  features,  and  aliother  one  of
shorter  areal  extent  shows  an  hypersolvus  character  and
an   alkaline   affinity    (i.e.,   relatively    high    K20+Na20
contents).    They    occur   in   close    association    in    some
massifs   (e.g.,   Sao   Carlos,   Massangana),  and  the   field
relationships  suggest that the  alkaline  rocks  are younger
than surrounding subalkaline ones.

//

The   subalkaline  suite  consists  at   least  of  three  distim
intrusive granitic phases. Early intrusive bodies are recognize
only in Massangana massif and are composed mainly of coars
pyterlitic      to      porphyritic      biotite      (minor      homblend¬
syenogranites,  with  zircon,  apatite,  ilmenite,  magnetite,  an
fluorite as accessory minerals. Late intrusive syenogranites an
alkali-feldspar  granites  are  dominant  ill   the  area  and  sho`
medium- to fine-grained, poaphyritic to equigranular texture
with biotite and, locally, homblende as the main mafic silical
minerals; zircon, monazite, ilmehi[e, and fluorite are commo
accessory   milierals.   Latest  intrusive  rocks   are  rare,  poorl
exposed,   and  comprise  mainly   (topaz)   lithium-mica  albil
granites,  and  (topaz)  quartz-feldspar  porphyries.  Primary  ti
and associated metals deposits are spatially  related to granit¬
of the two latter phases, mostly as: lithium-mica albite grani`
with  disseminated  cassiterite,  and  minor  columbite-tantaliti
pegmatite     with     topaz,     beryl,     cassiterite,     and     min
colunibite-tantalite(?);  greisen  bodies  with  cassiterite;  quar
vein  with  cassiterite  and  wo[franite;  and  quartz  vein  wil
Cu-Pb-Zn-Fe  sulphides.  Petrographic  and  geochemical  da
from  selected subalkaline granites  of this  suite are  plotted :
Figure  9:  a.  modal  composition,  b.  Na20+K20  vs.  Si20,
Na20+K20  vs.  10000  Ga/A1,  and  d.  chondrite-normalize
REE abundances.
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Figure 9 -Modal cind geochemical characlerizatjion Of tlie Tocks f or the subalkaline suite Of the Younger Grnlt.Iles Of R{)Ildi5nia. (.A) -Q^P d.Iugruill
(Streckeisen.1976) ; (8) -Si02 versus Na2;O+K20 diagram, alkaline and subalhaline f iields f from lrviiii! & Btiragur (1971) : (C) -I ()000GiulAl versiis

K20+Nan;a d.iagramfrom Wlialen et al. ( [987); ap) -Chondrite-rlormal.ized BEE abuntlances peoynlon,1984). Open stiilarc: IIorljlclide-ljio[.I[e granite;
open circle: bioiite granite.

The  alkaline  suite  involves  alkali-feldspar  granites  and
I)cralkaline       gra]iites,       alkali-feldspar       syenites       and
nicrosyenites,  and  subalkaline  quartz-feldspar  porphyries
lnd  hybrid rocks.  Biotite and more rarely  sodic  amphibole
Ire the main mafic silicate minerals in the granites, whereas
ngite  and/or  horliblende  are  commo]i  in  the  syenites  and
nicrosyenites.  Hybrid  rocks  are   quartz  microsyenites  or

quartz  sycnite.  both  showing  typical  quartz  ocelli  mantled
by     pyroxcnc    alid/or    amphibole.     Mafic    microgranular
enclaves    arc    also    observed    in    the    quartz    syehites.
Petrographic  and  geochemiL`al  data  from  selected  alkaline
granites  t>f  this   suite  are  plotted   in  Figure   10:   a.   modal
composition,   b.  Na20+K20  vs   Si20,   c.  Na20+K20   vs.
I 0000 Ga/Al, and d. chondrite-normalized REE abundances.
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i!:`I !i} TRI P AND STOP DESCRIPTION

i¬¬{±Iit>3riil ttutline and locations of the outcrops that will be visited are shown in Figure  11.

Figure 11 -Route mu!p. Nunbars irl squares iud.icate the tray ai.d the stop on lliat day. See also Field Tr.Ip Log and Figure 4 for legend.

RI{}NDAY`08.18.97 (first day)

i3B|\iirture:  7:00 a.in.  Hotel Vila Rica

i'il!`f)Ile: -69-224.3433), Porto Velho city.
{t!}lltc:  Porto Velho-Teot6nio cataract-Cacoal -550 kin.
i }V6might: Cacoal town. Cacoal Palace Hotel
{}!h{)nc:  069-441.50 I I).
E}mlno Leonello Payolla - Ce7?frc7z.b' E/e'Zrz.c.as cJo IV();.fe
ftt}  l}rasil S`A

::i,.re:.    #¬::;;,8#,vo: B,e;:;;,ncou rt -u#z.vers'z.dode de sGo Po#/a

The flrst excursion day will be spent during the morning in
1Spcc[ing outcrops  of rocks  belonging to  the  Santo Ant6nio
!}lrlisive  Suite  and  Teofonio  Intmsive  Suite  (NE part  of the
}r}nto   Antohio   massif).   The   BR-364   route   G'orto   Velho
ity-Teot6nio  cataract)  goes  through  Quntemary   t`ormations
`"]d,  clay,  and  alterites)  which  have  be`en  used  as  building
1iitcrials   in  the  Porto  Velho   city   and  region.   During  the
(ternoon,  we will  stop  on a road-cut outcrop  of Ouro Preto
h.rmockite (Serra da Providencia Intrusive Suite).

Stop I.I -Coarse-and medium-grained granites

Location:  REMA  quarry,  ca.17.0  kin  from  Porto Velho
city (Figue  12).

De`schption:  The  quarry  was  opened  at  the  contact
between the  two major rock types  of the  Santo Ant6nio
Intrusive     Suite     in     the     Porto     Velho     region.     A
coarse-grained,       seriate       to       locally       porphyritic,
monzogranite  and  syenogranite  contain  sparse  mantled
feldspars     (anti-rapakivi     and    rapakivi     types),     and
interstitial  drop  quartz.  A medium-grained  equigranular
monzogranite  exhibits  diffuse  porphyritic  portions,  and
flow  structure,  defined  by  elongated  biotitic  schlieren,
mafic tt)iotite and plagioclase) enclaves,  and pegmatitic
pods.   The   contacts   between   them   are   shown   in   the
lateral  walls  of  the  quarry,  where  it  is  possible  to  see
enclaves        of       coarse-grained        granite        in        the
medium-grained granite.

Problem to be discussed: coexistence and significance of
rapakivi and anti-rapakivi textures

I:.(:OND INTERINATIONAL SYMPOSIUM ON GRANITES AND ASSOCIATED MINERAl,IZATloNS /7



Qh - Alluvium
Qph - Jaciparand Formation
Tl - Laterifes

PMYSA - Santo Ant6nio Intrusive Suite

Y sA4 - Hybrid rocks

Y sA3 - Medium-grained monzogranite
Y sA2 - Fine-grained quartz monzonite
Y sAi - Coarse-grained seriate to locally porphyritic

monzogranite and syenogranite

PMj  - Jamari Complex

Figure 12 -Geological map Of tile Porto Vellio reg.iori alid locat.iorl Of the Renra quarry.

Stop I.2 -Alkali-feldspar granites and syenites.

Locatio_n_:   East  side  of  the  Madeira  river  at  Teot6nio
cataract, ca. 34.0 kin from Porto Velho city (Fig.  I 3).

_D_escripti_on: The outcrops expose typical  coarse-grained
alkali-feldspar granite  of the Teot6nio Intrusive  Suite.  This
rock  hosts  a  series  of NE  dipping,  up  to  2  meters  wide,
tabular bodies of gray to greenish fine- and medium-grained
fayalite-ferrohedenbergite (quartz) al kali-feldspar s~ven ite. A
discontinuous        border        of       coarse-grained       quartz

Lil)

alkali-feldspar  syenite  occurs  in  the  con[ac[  between  th
granite  and  medium-grai]ied  syenite.  The  medium-grain
syenite    shows    igneous     banding    revealed    by    plan
arrangement   of   tabular   crystals   of   alkali-feldspar   ar
elongated  enclaves  of  fine-grained  alkali-feldspar  gi.anit
Late pink fine-graiiied monzogranite occurs as SW dippir
dikes  cutting through the contacts  between the granite an
syenite.

PToblems  to   bc  discussed:   hypersolvus  and  subsolv
rock type associations, nature or ayenite border.
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Qh - Allilvium
Qph -Jaciparand Foimation
Tlte - Laterites

PMYTE  -   Teotonio Intrusive Suite

y TE3   - pink coarse- to medium grained (quartz) alkali feldspar
syenite and syenogranife

Y TE2   - grey to greenish bonded medium-grained alkali
feldspar granite

Y TEi   -grey to greenish coarse-grained alkali feldspar grame

Figure I 3 - Geolog.lcal nrap Of llte Teot6nlo cataract region, showiing llie excurs.ioi. site.
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Problems   to   be   discussed:   chamockites   in   rapakivi
suites, metamorphic imprint, primary and secondary mineral
assemblages.

TUESDAY 08.19.97 (second day)

Departure: 7:00 a.in. Cacoal Palace Hotel. Cacoal town.
Route: Cacoal-Minister Andreazza-Ji-Parana -300 kin
Overnight: Ji-Parana town. Vit6ria R6gia Hotel
(I'hoiie: 069-422.1432).
Jayme I]stev5o Scandolara -Cia. de Pesquisa de Recursos
Minerals, Porto Velho, Brazil
Jorge Silva Bettencourt -Universidade de S5o Paulo, Sfro
Paulo, Brazil

The  whole day will  be  devoted to  the  rapakivi  granites  and
assou`iated gabbros of the Sem da Providencia liitmsjve Suite at the
southern pat of the Serra da Providencia baliolith (Figira 14). This
pordon of the batholith was recently mapped in a reconnaissance
scale by CPRM (Companhia de Pesquisa de Recursos Minerais),
and   at   this   tine   no   detailed   petrographic   and   geochenical
informalon  are  avalable.  In  generd  problems  to  discussed  are
tectoiiic  setting,  basic  and  granitoid  rock  relatiomhips,  enclaves]
K-feldsparmeganyststextuea]idiiiclusioiisfeatures.

INTERINATIONAL SY.MPOSIU M ON GRANITES AIND ASSOCIATED MINERALIZAIIONS (,



+.++
_t_

LEGEND

QIIATERNARYI
PALEOZO'C
pwtEur^  Btmlc  faiu^Jichl

i!`ij,

MESOPROTEROzotc
pAithEiiAI   foAw^iroN

LJ
sER#^  D^   pRoyioeftcu`   iu.iTE

Lb`. I

H
Efl
EE
H

Ba!lc   locki  |ocobn.   omhyboli.
9obb/a  aAd  dr,obD]e}
Plnk  .v.n.aroi`tod  ofapt`.Ic  iy.®o afar.Ilo
apo['v'

Sy.eaara ofi. {opctl`l po/phw

Ptnt-qray!Sh  paiph?"c  'olor,t.-monrooran]l®  iapcklvl

PJAE   1B   whlltlli  ¬8®II.-qfalnnd
horribhAEl. -blallf. i7`crLzag/onll®  /apoLM wl.Il.'l.

bENEF!CIENTt    ¬kovf'

+[*orlc  cord.ton.. ortl]oquqdtlELc  sand.loo..   qvoilz`ta
lilt{ton.  or,d  lcqlalt}d  in.lchyollt.I CTal]pr,c  a/,.hogn.j«., omphybol)i. and lchfll  compl..zel

-~  Oof.Iv.I conlac!                       10    fovo

~ J App"litia!. cahtocl                     0   city
---Tlt!";lllona!  conlacl                           .P-36l Hlqhway

Jz  I.ofiiari.nl teult                            I-.I    lncro'S  colll.in.ht  lhaB

+ ltotnd taull                           >>+ Itv.fi and !tr.om.

E    ;''riababl.  loull                                     .     Point  of  ibitrycfloh

ItrtyJ F"d work br: ¢.I.ttzzoflo; ]{ESGonde`on; C,a,da i«yo; P,i.C, thTct

F.{gure 14 -Geological map Of llie soutliern I)art of llie Serru da Prov.id2nciu batliolitl. and adjacent area, sltowing the excilrs.loll silos.

Stop 2.1 -Wihorgite

Location:  10.6 kin east from Minister Andreazza town.
Descrip ti on :          Pin]¢         coarse-grained,         porphyritic

homblende-biotite        monzogranite        with        ovoid-shaped
megacrysts of perthitic orthoc]ase, 2rf cm or more in diameter,
mostly  mantled  by  plagioclase  (andesineroligoclase)  shells
(I-5  mm  in thickness).  and with  inclusions  of biotite,  quartz
and  plagioclase.  The  groundmass  is  formed  by  K-feldspar
(orthoclase  and  microcline),  drop  quartz,  plagioclase,  biotite
and minor homb[ende,  as well  as  zircon,  apatite, allanite,  and
opaque minerals. The wiborgite contain portions of dark hybrid
rocks composed of plagioclase mantled K-feldspar megacrysts,
gray-blueyish  quartz ocelli,  together  with  oval  shaped  mafic
microgranular   enclaves   in   a   fine   groundmass   Of  biotite,
homblende, pyroxene, and subordinate quartz, plagioclase and
K-feldspar.

Problem    to    he   discu`ssed:    rapaltivi    textui`e,    magma
mixing and mingling evidences.

Stop 2.2 - Gabbro

Loca.tion:  I I .5 kin west from Minister Andreazza towii.
Description:  Small  boulders  of a gabbro (cross the road

over about  30  meters)  within  a  coarse-grained porphyritic
biotite monzogranite domain. The gabbro is greenish gray in
colour   and   shows   mostly   coarse-grained   to   porphyritic

20 SECOND INTERNATIONAI,

(idiomorphic      whitish      plagioclase      phenocrysts)      and
subophitic       or      ophitic      textures.       Sometimes       very
coarse-grained subophitic or cumulate plagioclase  laths  in a
fine groundmass zones are observed. At a microscopic scale
the  rock shows  strong evidence  of hydrothermal  alteration,
such  as:  p.vroxene  and  subordinate  amphibole  transformed
into aggregates of actinolite and chlorite, plagioclase altered
to epidote and sericite, opaque minerals with mica rims, and
quartz,   epidote   and   chlori[e   filling   micro fractures,   and
intergranular spaces within the groundmass.

Problems  to  he  discussed:   relationship  between   basic
and granitoid rocks, hydrothermal alteration

Stop 2.3. Granite porphyry

Location:    L-86   secondary    road,    ca.    33.5    kin   from
Ji-Parana town.

Description:  Small hill  madc  up of subrounded boulders.
The  rock  is  a  red-gray  medium-  to  fine-grained  porphyritic
syenogranite.   Subhedral   and   ov{>id-shaped   phenocrysts
K-feldspar  (0.5   to   I.5   cm)  al.c   involved   in  a  fine-graj
granophiric   groundmass   coiiqisling   of   quartz,   K-felds
plagioclase,  alid  grccn  bit7Litc.  .1'hc  graiiiLc  porphyry  includes
numerous  subroulided  and  clt"E`,i`lecl  microgranular  enclaves

(5 to 10 clTi), coi`tajnit}g t}voj(l=gh{`pc.d K-feldspar megacrysts.
Problcmsli!J2fadi`&fiEL|Snd:   tet5lt]riic  setting,  controllin

structures arid  c{)ill{}ct  rGlttl iJ`Ship,

-0Ntili{!NIi.[`:i.st}Ni.Set,I;#ti¬:jA



a¬#¥  I.',vt-Ii~#riiined granite

I,~86    secondary    road,   ca.   36.7    kin   from
\f.`i!,iit,,,\,n.

g¬i`inhun:  Subrounded  blocks  and  continuous  large  flat
ii`*  !m  lop  t)f a  hill.  The  rock  is  pick  medium-grained
{t!!`i!!it' ,`yciittgranite, with typical micrographic texture and

I{Lrel(I.qr>ar     phenocrysts,      sometimes     mantled     by
ist'.u  ]`crlhiLic  orthoclase,  quartz,  plagioclase  and  minor

i}I`i,i,  `hc   major  constituents,  with  zircon  a]id  apatite  as
fly  li'`iiicrals.  The rock contain  miarolitic  cavities  (2  to  5
ill,9{|   with   quartz,   K-feldspar,   biotite,   and   more   rarely

Ill)il i,i out by millimetric pink aplitic dykes.
fluid saturation evidences and

¢f"ill al Lcration.

§#+ ]'t}rp]iyritic granite

anha:  L-86 secondary road, 45.6 kin from Ji-Parana

ffigHijj2linfl: This is the most predomiiiant granite type in
i4,!]!t)lith.  This  is  a pink-gray  coarse-grained  poiphyritic
iir5]]{.Ic-biotite   monzogranite,   with   tabular   and   ovoid
!ij   `K®fcldspar  phenocrysts   (3   to   5   cm),   occasionally

I)y plagioclase. A medium- to coarse-grained matrix
r}{)sod     mainly     of    K-feldspar    (orthoclase     and
li}),  quartz,  plagioclase,  biotite,  minor  hornblende,

'/.ir¢on,    apatite,    opaque    minerals,    and    a]lanite   as

illy  minerals.  A  feature common in this granite is the
t`j¢  of rounded  enclaves  (10  to  15  cm  in  diameter)  of
".,{1j()rilic to granodioritic composition. Agglomerates of

biotite  and  epidote,   besides  minor  pegmatitic  pods
!fiiiling K-feldspar, quartz, and biotite are also observed.

]iature ot` thL` enclaves.

3¬fi. Porphyritic granite and pyterlite (optional)

L-86   secondary   road,   ca.   47.0   kin   from
tti,na town.

F, MASSANGANA MASSIF
'l`I`c  Massangana  pluton  intrudes  rocks  of  the  Jamari

I)lox, and was  briefly described by  Kloosterman (1967,
¬}#),   Waghom   (1974),   and   lsotta   et   al.   (]978).   More

Tom
Romanirii    (1982)    distinguished    four    ilitrusive

ia#Cs, viz:  Massangana, Born Jardim,  Sao Doiningos, and
h{1ca  (Figure  15).  The  Massangana  phase  is  represented
ft()flrse porphyritic biotite granites, with tabular and ovoid

i{].i`ed  megacrysts  of K-t`eldspar (porphyritic and  pyterlitic
±}tiilcs).  These  granites  are  dominant  in  the  massif,  and
iiF¢   the   first   to   be   emplaced.   Born   Jardim   and   Sao
W]\ingos granites are latter than  Massangana granites, and

fife normally coarse-, medium- to fine-grained, equigranular
i^{} texture, and sometimes they exhibit scarce phenocrysts of
Ri£I'¬ldspar.    Biotite    is    the    main   mafic   silicate   mineral
j!Ittllti lied in these rocks.  The Taboca is the  latest phaLse, and

J2±±s£±ipfiQfl:  The  outcrop  consists  of a  "boulder  licld"
where    it   is    possible   to   observe    a   greater   amouiit    t}(`
ovoid-shaped  K-t`eldspar  phenocrysts  in  gra]iitic  rock  th:in
the  last  outcrop.  All  other  features  are  very  similar  those
recognized in the last outcrop.

Problems to be discussed: transitional contact.

Stop 2.7. Pyterlite

Location:    L-86   secondary   road,   ca.    49.0   kin   from
Ji-Parana tour.

Description:      A      pink,      coarse-grained,      py[erlitic
homblende-biotite       monzogranite       containing       mostly
unmantled  ovoids  (3  to  5  cm  in  diameter)  of K-feldspar
phenocrysts.    Biotite   and   minor    homblende    (with    rare
clinopyroxene   relicts)  are  the   predominant   mafic   silicate
minerals,   whereas   zircon,   apatite,   opaque   minerals,   and
allanite  are  common  acessory  minerals.  The granite shows
centimetric  oval-shaped  microgranular  enclaves  of granitic
to   quartz-dioritic   composition,   and   more   rarely   angular
xenoliths of foliated metassedimentary rock.

Problems to be discussed: pyterlite texture

WEI)NESDAY 08.20.97 (tliird day)

Departure: 7:00 a.in. Vit6ria Regia Hotel. Ji-Paraiia tovIm.
Route: Ji-Parana-Massanganzi-Ariquemes -320 kin.
Overnight: Ariquemes towii. Ariquemes Hotel
(Phone:  069-535.2200).
Jorge Silva Bettencourt - Universidade de Sao Paulo, Sao
Paulo, Brazil.

We     shall     reach     Massangana     mining     district     at
approximately  12:00 a.in.  t`or luiich. No excursion  stops will
be   made   on   the   way,   though   gneissic   rocks      (Jamari
Complex  ?)  can  be  seen  in  dozens  of road cuts.  The  main
problems  to  be  discussed here  are not muck different from
what   has   been   discussed   in   the   Serra   da   Provid¬ncia
batholith,     although     important     tin     mineralization     is
associated to the Massangana rocks.

is    primarily    represented    by    homblende    syenites    and
quartz-syenites   cutting   the   Born   Jardim   granites.   Born
Jardim  and  S5o  Domingos granites define  a reliable  Rb-Sr
whole     rock      isochron      age     ot`     960±27     Ma,      with
RI=0.714±0.014  @ettencout  et  al.,1995),  which  is  about
31  Ma  younger  than  the  U-Pb  zircon  age  of 991±14  Ma
from     the    Massangana    pyterlite    @e[tencourt    e[    al.,
submitted).      Primary      tin      mineralization      is      spacially
associated  with  Born  Jardim  and  Sao  Domingos  granites,
mostly    as    quartz    veins    with    cassiterite    and    minor
wolframite,  greisen  bodies  with  cassiterite,  and pegmatites
with beryl, tc)paz, cassiterite, and minor columbite-tantalite.
Tin placers were exploited during the  last thirty years,  and
big topaz crystals were only  mined from alluvium  deposits
for the last ten years. At the moment the mine is closed.

INTERINATIONAL SYMPOSIUM ON GRANITES AND ASSOCIATED MINERALIZATIONS 2,
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Figure ls -Geologieal map Of part Of tile Massangana rnass.if and adjacent area (after lhc explorutiof. staff Of the
Tuboca Milting C. arid Romiinini,1982), showiitg the e]xcursion sites.

Stop 3.I -Pyterlite (Massangana phase)

Description:  This  is  a massive pcxphyritic  syenogranite
with  domi]ia]it  ovoid-shaped  K-feldspar  phenocrysts   (2-5
cm  in  diameter)  dispersed  in  medium-grained  grouiidmass
composed  mainly  of K-feldspar,  plagioclase,  drop  quartz,
and brown biotite. The  K-feldspar phenocrysts are perthitic
microcline,   usually   with   plagioclase,   biotite   and   quartz
inclusions.   The   accessory   minerals   are   zircon,   apatite,
allanite,   and   opaque   minerals.   A   sample   of   this   rock
provides an U-Pb zircon age of 991 ± 14 Ma.

Stop 3.2 -Internal contact breccia (agmatite)

Location:  Small  hill  at  left  margin  of the  Massangana
river, near a.bridge.

Description:   The   Born   Jardim,   fiiie   to   even-grained
biotite   granite   intrudes   the   Massangana   coarse-grained
poxphyritic biotite  granite.  The contact is sharp and blocky,
with many fragments of the Massangana granite in the Born
Jardim granite, as far as 50 in from the contact.

Problems to be discussed: magmatic stoping.

Stop 3.3 - Pytel.lite (Massangana phase)

Descri.Dtion:  Typical coarse-grained pyterlitic granite  of
the    Massangana    phase.    The    megacrysts    are    mostly
oval-shaped,   comprising   around   50%   of  the   rock   and
attaining   dimensions   of   10   cm.   They   are   dominantly
perthitic   microcline   without   plagioclase   rims,   but   some
megacrysts  of plagioclase  are  also  observed.  The  matrix
exhibits   a   medium-   to   coarse-grained   texture   and    is
composed  mainly  of  microcline,  drop  quartz,  plagioclase
and biotite.
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Stop 3.4 - Contact breccia (xenolitliic granite)

Description:  The  Sao  Domingos  granite  contains  angular,
decimetric to metric xenoliths of different t]apes of. rocks among
which  predominate  a  biotite  augen  gneiss  (Jamari  Complex);
s"ne  of them  showirig  bands  Of mylonitic  gneiss  or  small
fragments of amphiholite. The xenoliths are dislocated from their
origirml positions and show sharp contact with the host granite.

Problems    to    be    discussed:    magmatic    stoping    and
basement country rocks.

Stop 3.5 - Even-grained granite (Sao Domingos phase)

Description:    A   pink,   medium   grained   equigranular
biotite syenogranite showing some centinetric, oval shaped
microgranular  enclaves,  rare  foliated  enclaves,  and  bio[ite
anggregates.     This     granite     is     affected     by     pervasive
post-magmatic  alteratl.on,  with  sericite,  fluorl-te,  topaz,  and
chlorite as tile main secondary minerals.

THURSDAY 08.21.97 (foilrth day)

Departure: 7:00 a.in. Ariquemes Llotel. Ariquemes town.
Route: Ariquemes-Born Futuro-Ariquemes -  150 kin
Overnight: Ariquemes town. Ariquemes Hotel
(Phone: 069-535.2200).
Renato Muzzolon -EmprL`sa 13rasilcira de Estanho S.A.
Jorge Silva Bcttcncourt -lJnivL.rsidadc de Sao Paulo, Sao
Paulo. Brazil.

Augen  gneiss  (Jnm{iii  C()mplex)  and  granite  (Younge
Granitcs o[` Roi`dfini{i) (ttil¬I.or.1  can  bc seen on both sides o
the  road  during  tl`c  trill  to  tlii.  I}om  Futuro mining  district
The  cxcul'si{m  will  ¢x{!i}iinL`  jn  detail  several  geologic

pctrotBI.fit)his      i\%|7(],tit,q      {}f     Lhc``      `qilicic      magmatism      an
(`.qs(}t}i(1tg(I  tin  !ililii±fllli`/Flti{m  i`{l  Lhc  13om  Futuro  district.

-SI.`riEfFjjffl-5-I-Ni`-i{.kNAiltjNill,srbllil]#iiidritiNrii{edNi'i.it'*ttdNI",sso{:IA



8E±`: E3{}M  FUTURO DISTRICT

!\¥[)  .imiill   hills  and  a  flat  area  around  them   are  the
['!|1hii`{il    t`eatui.es   of   the    Born    Futuro   district.   The
llt1¬i    hill     shows     a    dome-shaped    form    and    a

I:¬il'L:ul:`r  outline.  This  hill  is  build up  by  three  granitic
# \`Jith gi.cisen bodies associated with them (Silva et al.,

{`I..if;urc  I 6). The dominant facies (albite granite) has a
i    I:`il(}iir   and    porphyritic   textui.e,    with    subhedral    to

!'i`il  phcnocrysts  (2-5  mm)  of quartz,  microcline,  and
!`!}i`¢Iy   of  albite   and  topaz,   in  a  fine-grained   matrix

itt{it;I.I  ()f albite, quartz, microcline, topaz, greenish gray
i.t`ish  mica,  fluorite, opaque  minerals, and cassiterite.

ir¢isciis is composed mainly  of quartz, Li-mica, topaz,
tit  in  varied proportioiis, with minor sulphides (galena,
=ritc, chalcopyrite),  cassiterite, and locally wolfranite.
I!}m  to  the  southwest  occurs  the  Born Futuro  hill  that
ri[,S  (`r a  boomerang-shaped  residual  relief,  measuring

i(.I  loo  hectares  in area,  with  maximum  differences  in
!1il)n  on  the  order  of  100  in,  where  the  cassiterite  has

tt   e.`ploited   intensively   since   ]987   (Figure   17).   The
comprises   two   subvolcanic   centers    hosted   ill

Walrcnding   gneisses   and   anphibolites,   which   define
£`!}ipc   system   linked  by   a  conduit   nearly   25   in  wide
}{il`ova    &    Franke,     1995).     A    dyke-like    body    of
!*ctquartz-feldspar  (rhyolite)  porph~vry  occurs  maillly   ill
t!,q.item  pipe.  Tin  is  most  associated  with  quartz  veins
vcinlets  disposed  generally   in  a  ring  pattern  dipping

w{`rd ca. 35°, and locally  in a stockwork structure.

P 4.I  -Topaz-litliium-mica albitc granite and greisen

LQ£;a!iQ±: Eastern side of the Palanqueta hill.
Huscrip2inn.:  Pink  to  grayish  porphyritic  alkali-feldspar

.A.

' Sao

.4

Gneiss and amphibolite

Description:   The  gneiss  is  bended,  sometimes  highly
formed. Quartz-feldspar leucocratic bands are intercalatcd
ilh mesocratic bands  containing biotite as  the main  mafic
ineral.  The  amphibolite  is  closely  related  to  the  gneiss,
nstituting    discontinuous    layers    with    abrupt    lateral
ntacts.  The  rocks  show  NNW-trending  with  vertical  to
bvertical dips.

Stop 43 -Subvolcanic breccia

Description:            The            breccia            shows            a
clast-matrix-supported or matrix-suppc>rted textures and a
polymict   character.   It   mainly   consists   of   angular   to
subangular  fragments  of. giieisses,  amphibolites,  granites,
aand   subvolcanic   acid   I.ocks   ranging   in   size   from   few
centimeters to several meters.  The fragments are partially
or        completely         involved        by         a        matrix        of
topaz-quartz-feldspar porphyry.

Problems   to   be  discussed:   intrusive   vs.   non-inti.usive
nature.

Stop 4.4 - Topaz-quartz-feldspar (rhyolite) porphyry

Description:  The  rock has  a whitish gray  colour and a
microporphyritic    texture.    The    subhedral    to    anhedral
phenocrysts   (0.5   cm   in   general)   of  albite,   quartz,   and
microcline   are   immersed   in    fine-grained   groundmass
mainl.v   composed   of  albite,   quartz,   mici.ocline,   topaz,
fluorite,   and   greenish   gray   to   brownish   yellow   mica.
Flow  structure  and  granitic  enclaves  have  been observed
in some places.

Problems  to  be  discussed:  genetic  correlation  with  the
albite gi.anite, hydrothermal alteration and ore mineralogy.

Stop 4.S - Quartz veins

Description:  Quartz  veins  of variable  thickness  (2  in
of width)  crosscut  all  the  above-mentioned  rock  types,
with  general  dips  of. ca.  35°  away  from  the  central  part
of  the   structure.   These  veins   are  made   up  of  quartz,
greenish  mica,  and  cassiterite,  with  minor  feldspar  and
wolframite. The salbands are normally euriched in mica,
topaz,  fluorite, and cassiterite.

Problems to be discussed:  structural  pattern and internal
zoning.

FRIDAY 08.22.97 (fifth day)

Departure:  7:00 a.in. Ariquemes Hotel. Ariquemes
town.
Route: Ariquemes-Santa Balbara- Porto Velho - 220 kin.
Overnight: Porto Velho city. Ho tel Vila Rica
(Phone: 069-224.3433).
.Jorge Silva Bettencourt -Universidade de Sao Paulo, Sao
Paulo, Brazil.
Washington 8. Leite Jr. -Universidade Estadual Paulista,
Sao Paulo, Brazil..
Bruno Leonello Payolla -Centrais E16tricas do Norte do
Brasil S.A.

The  moming will  be  spent  inspecting  the rocks  of Sfro
Carlos  a]id  Caritianas  massit`s.  We  hope  to  arrive  at  Santa
Bdrbara mining district at  12:00 noon, where we will have
lunch. Departure from Santa Birbara towards Porto Velho at
16:00.
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THE SAO CARLOS MASSIF

The  Sao  Carlos  massif (ca.  290  km2)  has  an  oval  shape
elongated  parallel  to  NNE  I-egional  trends  (Figura  18).  The
massif  comprises   at   least   three   subalkaline   granitic   units:
medium-   to   coarse-grained   equigranular   biotite-homblende
alkali-feldspar   granite,   equigranular   to   porphyritic   biotite
syenogranite,      and      medium-      to      fine-grained      biotite
syenogranite.  At  the  centei.  of the  massif occurs  a  partially
preserved cauldron collapse structure that is 10 kin in diameter.
This  structiire   is  made   up   of  an  outer  and  discontinuous
ring~dyke  of quartz-feldspar porphyry,  surrounding  a central
body consisting mainly of subvolcanic alkaline rocks and roof
pendants  of  granites  and  gneisses.  The  alkaline  rocks  are
represented  by  medium-  to  fine-graiiied  p.vrorene-amphibole
alkali-feldspar   syenite,   pyroxene   microsyenite,   and   biotite
alkali-feldspar   microgranite.   The   action   of  post-magmalc
prc>cess is shown mainly by diffuse greenish alteration zones,
usually   overprinted   by   reddish   zones   (hematitization)   on
subalkaline granitic facies at the western border of the massif.

Stop 5.I Alkaline and subalkaline rocks

Location: L-75 secondary road, ca. 5.0 lrm from BR-364 road.
Description:  A  hill  at margin  of the cauldron  structure.  A

continuous profile uphill will show us rocks of the inner portion
of the cauldi.on structure, ring-dyke, and country rock: greenish
gray    medium-    to    fine-grained    equigranular    homblende-
hedenbergite  eyenite with  enclaves  of microsyenite,  dark gray

pyroxene   microsyenite   with   quartz   xenocrysts   mantled   by
py roxenc,         q uarlz-feldspar         porphyry          vein i ng         by
microsychtes,        :ind        coarse-grained        biotite-homblende
alalkali-feldspar  granite.   Downhill,   at  the  base  of the  electric
toweli   occurs   an   alkali-feldspar  microgranite   with   enclaves
of.   microsyenite.

Problems  to  be  discussed:  cauldron  structure,  style  of.
magma emplacement, magma mingling and mixing.

Stop 5.2 -Nova Mina Quarry

Location: BR-364 road, ca 5.2 kin from Ariquemes town.
Within the quarry the predominant rock is a pink-greyish

porphyritic  granite  which  is  compc)sed  of rounded  quartz
crystals    (<1.0    cm),    pink   FK   phenocrysts    (<2.5    cm),
grey-greennish plagioclase, hornblende (hastingsite),  biotite
and mafic aggregates, as important components.

Rounded  porphyritic  granite  enclaves  (cm)  in  diameter
aiid  fine-graiiied graiiite  dykes  40  cm  wide  with  pegmatoid
layers,  are  found  in  many  parts  if the  porphyritic  granite
The contacts of the dykes with the host rocks are commonly
diffuse but are sometimes sharp.

Most of the  rocks  of. the  quarry  are  atTected  by  djf.fuse

greyish hydrothermal  alteration which, at the  southern part
of the quarry,  is  over-printed by  brick-I.ed diffuse alteration
zones, probably fracture controled.

Problems to be discussed: hydrothermal alteration
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!S.r! a:t3 i 'ii»I!ict breccia (agmatite)

¥, iLifei{alli)ii:  I }R-3(]4 road, ca. 26.0 kin from Ariquemes town.

*riL}livQn:  Biotite  ayenogranite infudes angen gneiss. The
id  #luu|t  £`nd  blcoky,  with  many  frogments  of the  augen

¬-1^|t|T|ANAS MASSIF

i!i,t  i:iil'iLianas   massif-comprises  an   area  ca.   200   km2,

g!,!#{!{!{i};';:ram[ugc)tLarf8ei£[si:;ns:::epr::edbyofQ#;te:ta#r
ii3       tmits:       medium-grained       equigranular       biotite

93!}ih!i!l!!#p{ir    granites,    with    Jnicrogranular    enclaves    of
lELchiitriti¬        compositon,        and        porphyritic        biotite
Bi!;ii!)(J#i)i`r  granites  a'inho,   1987).  These  granites  exhibit
}ij¬ij!li{i    cavities    and    are    cut    by    dyke-like    bodies    ot`

aplites      and      pegmatites.      Primary      tin
is      spacially      related      to      even-grained

par granites as greisen bodies and quartz veins with

±d - l}vcn-grained biotite alkali~feldspar granite

on:   EMBRATEL  transmission  tower,  ca 4.0  kin
%4 road.

REuripha:   Pink,   medium-grained   equigranular   biotite
iltl.qpar granite with rounded microgra]iular enclaves (up
i)\)  of granodioritic  composition,  and  sparce  miarolitic

# t:{)mposed by K-feldspar, quartz, and green biotite.

gneiss     in     the     biotite     ayeno            .     The     fragments.     are
angular,   decinetric   to   metric,   and   some   are   displaced   from
their    original    positions.

Problems to be discussed: magmatic stoping and country
rocks.

Problems to be discussed: nature and sigliificance of the
enclaves,  comparision  with   Massangana  and  Sao   Carlos
even-grained biotite granites.

Stop 5.5 -Porphyritic biotite alkali-feldspar gI.anite
(Optional).

Location:  Closed  5°  BBC  quarry,  left  side  of  BR-364
road, 60 kin ffom Ariquemes town.

Description: Poxphyritic biotite alkali-feldspar granite with
miarolitic  cavities  and  dykes  of pegmatites  containing  beryl
and molybdenite, and microgranites. The granite shows diflinse
and fracture-related alteration characterized by greenish zrmes
composed    mainly     of.    micas    and    reddish    zones    VI.th
dissem inated fine crystals of hematite (hematization).

Problems to be discussed: styles of hydrotermal alteration.
tJos6 Ant6nio Jer6nymo Vian  -  Companhia Estanifera

do Brasil  S.A.
]orge Siiva Bettenc.curt -  Universidade de Sao Paulo.

Sao Paulo, Brazil.
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THE SANTA BARBARA MASSIF

The Santa Barbara massif has a subrounded shape with a
diameter  of 5  kin  and  is  composed  of three  main  granitic
units (Frank,  1990): medium to coarse grained equigranular
biotite     alkali-feldspar     granite     (Serra    Azul     granite),
porphyritc  biotite  alkali-feldspar  granite  (Serra  do  Cicero
granite),  and  medium  to  fine  grained  equigranular  biotite
alkali-feldspar granite  (Santa  Bdrbara granite)  (Figures  19,

20).  Several  types  of late  to  post-magmatic  alteration such
as         microclinization,          albitization,          greisenization,
silicification, and argillization are recognized mainly in the
latter unit at Santa Bdrbara hill. Primary tin mineralization is
spatially related to Santa Balbara granite and occurs mainly
as    greisen    bodies    with    cassiterite,    quartz    veins    with
cassiterite, and minor wolframite.



.:  i-¥}\Ji`i|frot!r.lined biotite alkali-feldspar granite

ifei_ip!`t:  #ltllLa  Barbara village.
ngE,iB±i#i]:    I}oulders    of   coarse    to   medium-grained
P.i{±ii±r    hit)titc    alkali-feldspar   granite    (Serra   Azul
}S  l1{i&   i.i   [hc  dominant  grani[ic  rock  in  the  Santa

i}l`ittm. iind it is mainly of microcline, albite, quartz,
i`!!iv]}   tii{}Iilc.   The   common   accessory   minerals   are
fl!}i±litL:] monazite, allanite, and opaque minerals.

i    Sf7    -    Even-grained    biotite    alkali-feldspar
a #rt!isens, and quartz veins
ELirm: Saiita Barbara hill and Taboquinha greiseli.
gdp|jQ|}:  Greisen and quartz veins cutting light pink
I  lo  rine-grained equigranular  biotite  alkali-feldspar
{ti{iTita   Birbara   granite).   The   greisen   occurs   as
!S!c  lo  centimetric  subvertical  veins,  with dominant
gl}hordinate NW trends. forming local pockets at the
lit)tls  of veins.  The  greisen  is  mainly  composed  of
1,i-micas,  topaz  and  minor  cassiterite.  The  quartz
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veins  (2-30  cm  wide)  show  a  dominant  subvertical  NE
orientation and consist ofmilk, quartz, Li-micas, and minor
cassiterite. Stockworks of. millimetric white kaolin veins are
also observed.

Problems   to   be   discussed:    styles    of   hydrothermal
alteration and mineraliza[ion.

Stop 5.8 -Exogreisen and elluvial tin placer

Location: Serra da Onga mining pit.
Descri.Dtion: There are occurrences of primary cassiterite

in  greisen  and  quartz  veins  that  cut  the  gneissic  country
rocks of. the Santa Bdrbara massif. These veins are similar to
those   described   for   the   Saiita   Barbara   hill,   although
sulphides (pyrite, sphalerite and bismuthite) in quartz veins
have  beeii  recognized in  drill  core.  The  alluvial  placer is  a
lateritic weathering profile comprised,  from bottom to top,
by a saprolitic level, a stone line of ferruginous nodules, and
loose-clay level. The higher cassiterite concentrations occur
in the upper two horizons ot` the lateritic profile.
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