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FAVORABILITY MAP FOR LITHIUM PEGMATITE OF THE
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S ource: Medeiros (2011).
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T h e critical point in th e application of Fuzzy Log ic consists in th e determination of pertinence, th at is, each  map must h av e a
score related to a deg ree of importance.  T h e deg ree of importance is subjectiv ely assig ned according  to th e confidence of th e
specialist in th e ev idence displayed on th e map.
Initially, th e evidence maps w ere combined - applying  th e O R, S U M, P R O DU CT, and G AMMA operators - creating  sets th at
w ere related to th e mineralizing  system component, resulting  in four intermediate maps (FIG U RE 01): (i) Fluid, Metals, and
Lig and Map; (ii) Energ y S ource Map; (iii) Conduits for Fluid Mig ration Map; (iv) G radient for O re Deposition Map. T h en, th ese
intermediate maps w ere new ly combined with  each  oth er and also with  th e W eig h ted Lith olog y Ev idence M ap, resulting  in th e
Final Fav orability Map.
To h ig h lig h t th e areas w h ere processes of g eneration of fluids, metals, and lig ands occurred, tw o g eoph ysical ev idence maps
w ere combined: (i) Residual Component of th e Boug uer G ravimetric Anomaly; (ii) Reduction to th e P ole of Mag netic Anomalies.
For th e Energ y S ource Component, th e combination of tw o evidence maps w as used: (i) Map of G ranitoids coev al to th e
mineralization; (ii) Residual Component of th e Boug uer G rav imetric Anomaly;
T w o input maps w ere used to g enerate th e component ev idence map of th e “conduits for fluid mig ration”: (i) Deep S tructures
Map; (ii) Horizontal g radient of th e slope of th e Z deriv ativ e of th e mag netometric anomaly reduced to th e pole.
T h e evidence map of th e “g radients for ore deposition” component w as g enerated from th e combination of eig h t input maps,
w h ich  resulted in th e following  maps: (i) Hydroth ermal Alteration, based on th e integ ration of th ree maps; (ii) P rospectiv e
G eoch emistry, based on th e integ ration of four maps; (iii) S h allow  S tructures, with  th e g eneration of a map.
Considering  th at Li-rich  peg matites preferentially occur in certain lith ostratig raph ic units in th e BP P  (Borborema P eg matitic
P rov ince), an ev idence map w as g enerated from w eig h ted lith olog y. T h ere is a cong ruence betw een mag netometric
ch aracteristics in th ese units, th at resulted in g eoph ysical zoning , classified with  g reater or lesser potential. Finally, th ese tw o
maps w ere combined with  all th e oth er maps deriv ate from th e four major components of th e mineral system.
T h e data integ ration focusing  on th e lith ium mineral system in th e BP P  resulted in th e Fav orability Map, with  ten classes, w h ich
are distributed in th e main map. Classes with  w arm colors represent th e areas with  th e h ig h est probability of occurrence of
peg matites mineralized to rare elements such  as lith ium.
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TABLE 01: Li-BEARING PEGMATITES FRO M THE BO RBO REMA PEGMATITIC PRO VINCE

ID- occurrence identifier in th e main map, N .A.- not av ailable, pers. comm.- personal communication, Amb- amblyg onite, S pd- spodumene, Lpd- lepidolite, Ff Li- lith ium ph osph ate. N otes: *Literature data.
**Information from local miners.

TABLE 02: CO MPO NENTS, THEO RETICAL AND MAPPABLE
 CRITERIA, AND INPUT DATA FO R THE LITHIUM MINERAL SYSTEM PEGMATITE-RELATED

Information on occurrences of Li-rich  peg matites surv eyed th roug h out th is project w as used for th e v alidation of th e
Fav orability Map. Data from 59 Li-rich  peg matites in th e P B w ere used to g enerate th is product. T h is information results from
th e research  dev eloped, adding  previously publish ed data.
To v erify th e efficiency of th is map, it w as necessary to confront it with  th e already know n deposits and confirm th at it w as able
to serv e th em. In desig ning  th is map, data on mineral resources (e.g ., location of peg matites, occurrences, and mineral
deposits) w ere not used.
T h e inv erse correlation betw een th e study area and prospectiv e classes (or scores), i.e. can be seen in Fig ure 02. T h e study
area decreases as th e v alue of prospectiv e classes increases. T h us, 55.93% of lith ium occurrences are found in only 6.82%
of th e project area.
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Evidence map of th e
component “source of
fluids, metals and lig ands”
from th e combination of th e
maps residual component
of Boug er anomaly and total
g radient of mag netic
anomaly (Fig ure 01, T able
02).

Component “source of
energ y” after th e merg ing  of
th e following  tw o ev idence
maps: (i) G ranites and
related rocks coev al with
th e mineralization; (ii)
P robable non-outcropping
g ranitoids interpreted from
th e Boug er anomaly (Fig ure
01, Table 02).

W e employed tw o input maps
to build th e ev idence map of
th e component “fluid
mig ration conduits”, w h ich
are: (i) Deep structures; (ii)
Mag netic lineaments,
interpreted from th e tilt ang le
of th e mag netic anomaly
reduced to th e pole at 3.8 km
depth  (Fig ure 01, T able 02).

T h e ev idence map of th e
component “g radients for
ore deposition” w as built
from th e merg ing  of nine
input maps, resulting  in th e
th ree following  intermediate
maps: (i) Hydroth ermal
alteration; (ii) P rospectiv e
g eoch emistry; (iii) S h allow
structures (Fig ure 01, T able
02).
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T h e Li-bearing  peg matites
preferably occur in some
lith ostratig raph ic units. For
th is reason, w e built an
evidence map from th e
lith ostratig raph ic units th at
h ost Li-bearing  peg matites,
attributing  th e h ig h er scores
to th ose more plentiful in
th ese peg matites (Fig ure

T h e resulting  map presents a g ood correlation betw een mineral occurrences (59) and areas with  h ig h er fav orability scores. T w enty-six occurrences
w ere mapped with  0.5-0.75 scores. In addition, th e final map also identified oth er rare elements-bearing  peg matites, such  as T a, N b and Be, w h ich
sug g est an excellent mineral system compreh ension.
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LEGAL NO TICE:
T h e content made av ailable on th is map (“Content”) w as prepared by S G B-CP RM based on data obtained th roug h  its ow n w ork s and information in th e public domain. T h e institutions do
not g uarantee: (i) th at th e Content meets or adapts to th e needs of all users; ii) th at th e Content and access to it are completely free from failures; (iii) th e total accuracy of any data or
information contained in th e Content, despite th e usual precautions tak en by th e institutions. T h us, S G B/CP RM, its representativ es, officers, employees and sh areh olders cannot be h eld
responsible for any inconsistencies or omissions contained in th e Content. Institutions sug g est th at users use th eir ow n experience in h andling  th e information contained in th e Content, or
seek adv ice from independent professionals capable of ev aluating  th e information contained th erein. T h e Content does not constitute inv estment, financial, tax or leg al adv ice, nor does it
provide recommendations reg arding  instruments for g eoscientific analysis, inv estments or possible products. Finally, any w ork , study and / or analysis th at uses th e Content must mak e th e
appropriate bibliog raph ic reference.
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“S trateg ic and Critics Minerals and Ag rominerals” is an activ e line of th e action “Ev aluation of Mineral Resources from Brazil” of th e Directory of G eolog y and
Mineral Resources – DG M. It represents a set of projects aiming  to research  and identify potential areas th at may h ost mineral occurrences considered strateg ic
for th e country, stimulating  research  and exploration in Brazil.
T h e “Fav orability Map for Li-bearing  P eg matites from th e Borborema P rov ince” w as dev eloped and built by S trateg ic Minerals Research  Division – DIP EME with
th e support of th e Reg ional Branch  of Recife – S U REG -RE and th e N ucleus of S upport of N atal – N AN A th roug h  of th e G eolog y and Mineral Resources
Manag ement and G eoscience Infrastructure M anag ement. T h e Mineral Resources Department - DEREM w as responsible for th e g eneral coordination of th is
project, with  tech nical support from Basic G eolog y Division – DIG EO B, Remote S ensing  Division – DIS EG E, G eoch emistry Division – DIG EO Q , and Economic
G eolog y Division – DIG ECO .
CARTO GRAPHIC BASIS
Dig ital planimetric basis obtained from th e imprint ch arts publish ed by IBG E/DG C in 2013, corrected for th e imag es from G eoCov er – 2000, orth orectified and
g eoreferenced accord to datum S IRG AS  2000, from Landsat 7 ET M+ imag es, products from th e merg er of th e bands 7, 4, 2 and 8, with  a spatial resolution of
14.25 meters. T h is basis w as edited and updated by th e Reg ional Branch  of Recife – S U REG -RE, with  th e support of th e G eoscience Infrastructure
Manag ement, to attend th e th ematic mapping  of th e G eolog ical S urv ey of Brazil.
GEO LO GY BASIS
T h e g eolog y cartog raph ic basis is from: (1) Cav alcante, R.; Cunh a, A.L.C; Medeiros, V .C. 2015. P rovíncias Metalog enéticas do Brasil: S eridó Leste. Estados do
Rio G rande do N orte e P araíba. 1 mapa colorido, 90,00x115,00 cm. Escala 1:250.000. (2) Costa, A.P.; Dantas, A.R.; Cav alcante, R.; S pisila, A.L.; Cunh a, A.L.C.;
Lima, R.B. P rojeto ARIM S eridó - FO LHAS  S B.24-Z-B-II-1 e S B.24-Z-B-II-3 (P ART ES ) - DIS T RIT O  DE BO N FIM: Estado do Rio G rande do N orte. Carta
G eológ ica-G eofísica. Recife: CP RM – S erviço G eológ ico do Brasil, 2018. 1 mapa colorido, 75 x74 cm. Escala 1:50.000. Av aliação dos Recursos Minerais do
Brasil.
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Clinopyroxene g ranulite, mafic to felsic, spatially related to calc-silicate rocks and felsic
h ornblende-pyroxenite g neiss.

A3esa

S erra do Ing á Mafic Body: fine-g rained amph ibolite, essentially formed by h ornblende,
plag ioclase, biotite, quartz and pyroxene (2,678 ± 4 Ma U -P b), with  ilmenite
mag netitite lenses.

A4si

APO DI GRO UP

T riunfo Intrusiv e S uite: clinopyroxene-quartz alkali-feldspar syenite, pink, with  fine to
medium-g rained ph aneritic texture, equig ranular and fluidal subordinated.

N P 33tf

Muscov ite quartzite, muscov ite sch ist, occasionally with  g raph ite-bearing , marbles,
metav olcanic rocks, quartz-muscovite sch ist, ph yllite, meta-arenite (N P 1rg ) and meta-
ultramafic rocks (N P 1rg mu).

G ranada-silimanita-muscov ita-biotita g naisses com transição para g naisses
mig matizados estromáticos e anfibolitos.

P arag neiss, leuco-orth og neiss, calc-silicate rocks, metapyroxenite, g arnet-bearing
metag abbro (1,977 Ma U -P b).P P 3su

Banded mig matitic g neiss,augen g neiss, amph ibolite and undifferentiated metamafic
rocks (P P 2fl); biotite ± amph ibole orth og neiss, mig matitic, g ranoblastic, fine to
medium-g rained, g rey (occasionally banded), with  monzog ranitic to g ranodioritic
mesosome, and occasionally g arnet-bearing  leucosome, metaluminous to
peraluminous, medium to h ig h -K calc-alkaline; Cabaceiras U nit (P P 2cb) (2,055 Ma U -
P b): felsic g ranulite, amph ibolite, g arnet metag abbro, metanorite, metadiorite,
leucog neiss. Amph ibolite (P P 2fla) (2,050 Ma U -P b), metacarbonate rocks, including
fosterite-diopside marbles, scarnite, calc-silicate rocks and amph ibolite sh eets
(P P 2flmm).
S ão Joãzinh o O rth og neiss: biotite-amph ibole augen g neiss, occasionally w ith  g arnet,
with  syenog ranite to monzog ranitic composition and h ig h -K calc-alkaline affinity (2,109
Ma U -P b); mag netite g ranitic g neiss, with  tw o foliations, one being  dev eloped by
stretch ing  of th e mag netite crystals (P P 2gsjm).

Inh aré Intrusiv e S uite: bodies and dykes of h ornblendites and amph ibolites, deformed,
medium to coarse-g rained, dark g reen to black, and th oleiitic affinity (2,189 Ma U -P b).

G ranitic Augen g neiss, leucog neiss with  quartz monzonite to g ranite composition, fine
to medium-g rained (2,069 - 2,230 Ma U -P b); O rth og neiss with  g ranite composition,
with  epidote and biotite, coarse-g rained equig ranular texture,augen-like features, and
h ig h -K calc-alkaline affinity (2,750 - 2,200 Ma U -P b); O rth og neiss with  a composition
of g ranodiorite, monzodiorite, diorite, and quartz monzonite, with augen-like features,
and with  biotite ± h ornblende and medium to coarse-g rained; O rth og neiss w ith  tonalite
composition, with  h ornblende ± biotite ± epidote ± diopside/h edenberg ite, medium to
coarse-g rained, and mafic rock enclav es.

Caiong o O rth og neiss:augen g neiss with  syenog ranitic to monzog ranitic composition,
augen to porph yroblastic texture and metaluminous affinity (2,223 Ma U -P b S HRIMP ).

Biotite-h ornblende orth og neiss, mig matitic or not, fine to medium-g rained, with  a
composition of monzodiorite, quartz monzonite, quartz diorite, g ranodiorite, g ranite or
tonalite (with  epidote), peraluminous, with  intercalations of amph ibolite and talc sch ist
(2,183 Ma U -P b); biotite orth og neiss, with  g ranite to g ranodioritic composition, medium
to coarse-g rained, with augen-like features; biotite-h ornblende mig matites with  tonalitic
to g ranodioritic mesosome and g ranitic leucosome, and amph ibolite intercalations
(2,187 Ma U -P b).

Banded and nebulitic mig matites w ith  g ranodioritic mesosome (2,250 Ma U -P b).

O rth og neiss and mig matite with  g ranodioritic to tonalitic composition, occasionally
monzog ranitic, (P P 1gara), with  amph ibolite lenses (P P 1araa) (2,456 Ma U -P b,
tonalitic orth og neiss).

S ão José do Campestre G ranitoid: h ornblende orth og neiss, with  g ranitic composition,
meta-leuconorite and meta-anorth osite (2,683 - 2,655 Ma U -P b).A4jc

Mig matite with  paleosome formed by th onalitic h ornblende orth og neiss and quartz-
feldspatic neosome, locally diatexite, and amph ibolite dykes (A34sca1); g arnet g neiss
and quartz-feldspatic leucog neiss, banded biotite g neiss and mig matite, w ith
amph ibolite lenses (A34sca2); banded iron formations, spatially-related to amph ibolite,
metabasic and metaultrabasic rocks, with  intercalation of sh eets of sch eelite-bearing
calc-silicate rocks, marbles and mica-bearing  quartzites (A34sca3); mag netite
leucog ranite with  g arnet (A34sca4); banded amph ibolite with  biotite, and h ornblende
g neiss, and diorite and g abbro sh eets (A34sca5).

SÃO  CAETANO  CO MPLEX

P P 3se

P P 2fl
P P 2cb
a mm

P P 2sj

P P 2i

P P 2sc

m

P P 2sp

P P 2ac

P P 2jc

P P 1araa

S tromatic mig matite, banded to nebulitic, with  tonalitic to g ranodioritic mesosome, and
biotite g neiss with  T T G  composition and g ranodioritic leucosome with  g arnet (3,255
Ma U -P b).

Hedenberg ite-olig oclase orth og neiss, metag abbro, meta-leuconorite, and
metaluminous meta-anorth osite (3,033 Ma U -P b).

A3es

Equador Formation: quartzite and muscov ite quartzite, lepidog ranoblast, fine to
medium-g rained, lig h t g rey to beig e (N P 3se), occasionally with  cong lomerate sh eets
(N P 3secg ).

N P 3se cg

Jucurutu Formation: biotite-amph ibole g neiss, g ranoblastic (N P 3sju), with  layers of
marble (N P 3sjum), and calc-silicate (N P 3sjucs) and meta-ultramafic (N P 3sjuu) rocks,
and amph ibolite (N P 3sjua) and iron formations (N P 3sjuf); quartz-bearing  g neiss
(N P 3sjug ); aluminous g neiss (N P 3sjug a); muscov ite-biotite g neiss/sch ist (N P 3sjug x);
feldspar-bearing  g neiss (N P 3sjug f) and quartzite (N P 3sjuq).N P 3sju

sjug
sjug a
sjug x
sjug f

a
q
csmu

f

Recanto Riach o do Forno Intrusiv e S uite: g arnet metag ranite to tw o-micas
metag ranite, w ith  supracrustal anatexis source, ph aneritic, inequig ranular, medium-
g rained, and perlaceous texture. Biotite g neiss, occasionally with  amph ibole in addition
to biotite, and amph ibole orth og neiss.

#N P 1rf

S errote das P edras P retas Intrusiv e S uite: talc sch ist, serpentinite, ch lorite sch ist,
olivine-rich  yoke, iron formations, and spacially-related mafic rocks.

N P 1pp

(S illimanite)-muscovite-biotite g neiss, occasionally with  g arnet-bearing , h omog eneous
to banded, mylonitic to protomylonitic, with  a transition to stromatic-mig matite g neiss
(N P 1sca); (staurolite ± sillimanite ± g arnet) mica sch ist, muscovite-biotite g neiss,
quartzites, amph ibolite and mylonitic calc-silicate rocks (N P 1scax); orth og neiss and
banded g neiss, mig matite-like texture, with  mesosome formed by biotite g neiss g arnet-
rich  g rey, and leucosome by g ranite and amph ibolite-rich  (N P 1scam); orth o-deriv ed
amph ibolite (metav olcanic rocks), ch lorite sch ist and mag netite ph yllite (meta-
v olcaniclastic rocks?) (N P 1scaan); marbles (N P 1scamm).

N P 1sca
mmanm

x

4 5
A34sca1
2 3

O rth og neiss, with  composition from g ranodiorite to g ranite, and metatonalite and
incipiently mig matized metatrondh jemite, peraluminous.A3br

U ndifferentiated g neiss and orth og neiss, mylonitic g neiss (3,508 ± 16 Ma U -P b);
metamafic and meta-ultramafic rocks, metapyroxenite, metag abbro, meta-amph ibolite
(3,528 ± 66 Ma U -P b), with  ilmenite mag netitite lenses (A2dma).

AMARANTE CO MPLEX
A2a
a

Alluv ium deposits: sands, g rav els and clays.Q 2a
Ancient alluv ium deposits: sandy to sandy-clayer sediments, w h itish  and reddish ,
ocassionally forming  g rav els deposits.Q 1a

S erra dos M artins Formation: fine-g rained to cong lomeratic arenites, arg illites, and
kaolin.

EN sm

BARREIRAS GRO UP
Cong lomeratic arenites, and subordinately arenites and arg illites.EN b

Campos N ov os Formation: benth onic arg illites, g reen to brow n, massiv e, occasionally
fossiliferous (Ecpe); friable arenites coarse-g rained to cong lomeratic, w h ite to g rey,
occasionally silicified (Ecar).

Ec
pear

Basalto Macau:plugs e derrames de oliv ina basaltos e microg abros de g ranulação
fina a média e cor cinza esv erdeada a preta (23 - 30 Ma Ar-Ar).E3bm

Jandaíra Formation: calciferous limestones, massiv e, with  macro and/or microfossils.K2j
Açu Formation: arenites, fined to coarse-g rained, occasionally cong lomeratic, brow n to
reddish , w ith  upw ard intercalations of sh ales and arg illites.K12a

Rio Ceará-Mirim Basalt: dykes of basalt, diabase and microg abbro, fined to medium-
g rained, dark g rey to black (143 - 113 Ma Ar-Ar).K1bcm

Bodies and dykes of quartz.

ªªq
Bodies and dykes of Be-N b-T a-Li-S n-bearing  peg matites with  aquamarine and kaolin.

ªª12p
Bodies and dykes of syenog ranite and g ranodiorite, leucocratic, equig ranular, fine-
g rained, g rey to pink, and with  affinity calc-alkaline h ig h  K.

ªªg
U ruaçu G abbro: g abbros and norites, mesocratic to melanocratic, equig ranular (N P 3d
u), in association to biotite-amph ibole monzog ranite to alkali feldspar g ranite, coarse-
g rained to porph yritic.

N P 3u g

Dona Inês Intrusiv e S uite: syenog ranite to monzog ranite, leucocratic, with  equig ranular
to inequig ranular texture, fine to medium-g rained, g rey to pink, and with  affinity
calcium-alkaline of h ig h  K (557 Ma U -P b - biotite monzog ranite).

N P 33di

Jardim do S eridó Intrusiv e S uite: monzog ranite with  biotite, muscov ite and g arnet,
h olocrystalline, leucocratic, equig ranular, medium-g rained.

N P 33js

Teixeira-S olidão Intrusiv e S uite: aeg irine-aug ite syenog ranite, occasionally with
riebeckite-arfv edsonite, pink, leucocratic to mesocratic, ph aneritic medium-g rained,
and sh osh onitic-alkaline affinity (~ 570 Ma).

N P 33ts

Caxexa Alkaline Intrusiv e S uite: aeg irine-aug ite alkali-feldspar g ranite and quartz
alkali-feldspar g ranite, leucocratic, w h itish , equig ranular, with  medium-g rained
ph aneritic texture (575 Ma S m-N d).

N P 33acx

Cating ueira Intrusiv e S uite: g ranite to quartz syenite, with  biotite, aeg irine-aug ite and
amph ibole, with  peralkaline to alkaline affinity.

N P 32ct

Itaporang a Intrusiv e S uite: g ranite, leucocratic to mesocratic, coarse-g rained to
porph yritic (meg acrysts of feldspar with  up to 5 cm-sized), g rey to pink, and h ig h  K
calc-alkaline affinity, related to diorite/g abbro with  intermediate facies of mag matic
texture.

N P 32it

Conceição Intrusiv e S uite: g ranite, g ranodiorite and tonalite, leucocratic to mesocratic,
equig ranular, fine to medium-g rained, lig h t to dark g rey, and calc-alkaline affinity.

N P 32c

S erra Branca G ranite: biotite-amph ibole syenite, porph yritic g ranodiorite, and h ybrid
facies with  equig ranular g ranodiorite, quartz diorite and tonalite.

N P 33sb

Esperança G ranitoid: biotite g ranite to monzog ranite, medium-g rained, occasionally
with  amph ibole, equig ranular or slig h tly porph yritic, leucocratic, and g ranite to mylonitic
g neiss with  monzog ranitic composition (N P 3g2eg ) (593 Ma U -P b); syenog ranite and
tonalite, medium-g rained, equig ranular or slig h tly porph yritic, leucocratic, with  h ig h -K
calc-alkaline affinity, and metaluminous (N P 3g2es) (592 Ma); g ranite to tonalite (N P 3g
2et).

N P 32e
s g t

S ão João do S abug i Intrusiv e S uite: g abbro, quartz monzonite, quartz diorite and
diorite, fine to medium-g rained, equig ranular, mesocratic to melanocratic, dark g rey
and sh osh onitic affinity.

N P 32s

G enezaré Body: orth og neiss with  syenog ranite to monzog ranite composition,
leucocratic, equig ranular, fine to medium-g rained, pink to g rey (602 Ma U -P b).

N P 31g

Indiscriminate G ranitoids: g ranitoid with  v aried petrog raph y and undetermined
ch emistry.

N P 3i

S eridó Formation: mica sch ist and g arnet-mica sch ist (N P 3ss) occasionally with
andalusite, cordierite, sillimanite and staurolite (N P 3ssc); with  intercalations of
amph ibole (N P 3ssaf) and calc-silicate rocks (N P 3sscs).

N P 3ss
ssc
cs af

S antana dos G arrotes Formation: metapelite and meta-arenite, fine-g rained, with  th in
sh eets of felsic metav olcanic rocks.

N P 3st

Cariris V elh os M etag ranitoids: muscov ite-biotite orth og neiss, mylonitic, with  g ranite to
syenog ranite composition and medium-g rained g ranoblastic to lepidoblastic texture;
biotite augen g neiss, g ranitic, coarse to v ery coarse-g rained, leucocratic and lig h t g rey.

N P 1cv

N P 1rg mu

A23j

Teixeira G neiss: g arnet-sillimanite g neiss and g arnet-cordierite-biotite parag neiss.A2g t

Bom Jesus Metatonalite: tonalitic orth og neiss w ith  h ornblende and biotite, low-K calc-
alkaline affinity, peraluminous, and with  intercalations, enclav es and dykes of
amph ibolite, meta-quartz diorite and metag abbro (3,412 Ma U -P b).

A2bj

P yroxenite, tremolite pyroxenite, mag netite-ch romite pyroxenite, oliv ine pyroxenite,
g abbro and g abbronorite (A3mp1); talc-serpentine-ch lorite sch ist, talc sch ist and
tremolite sch ist (A3mp2).

A3p1 2

Carnoió S uite: orth og neiss with  alkali-feldspar g ranite to syenog ranite composition,
deformed, with  amph ibole-marked foliation, sh osh onitic to metaluminous affinity (1,638
Ma U -P b), h asting site orth og neiss with  g ranite composition, amph ibole-rich ,
metatexite, metaluminous, h ig h -K calc-alkaline or sh osh onitic, with  idiomorph ic
amph ibole (cotectic?) in th e leucosome.

P P 4cnm

Coloete O rth og neiss: biotite orth og neiss, medium-g rained, g ranoblastic,
inequig ranular, with  monzog ranite composition (1,650 Ma U -P b), placed side-by-side
(by tectonics) with  deformed biotite g ranite, slig h tly porph yritic, mylonitic-g ranitic
g neiss to protomylonitic biotite g ranite.

P P 4co

Meta-anorth osite with  a low proportion of diorites and g abbros, calcite-epidote
pyroxenite, and rare meta-ultramafic rocks and g arnet-biotite g neiss.

P P 4db

U ndifferentiated g neiss and mig matites (P P 2cai), occasionally with  undifferentiated
banded g neiss (P P 2caib) and amph ibolite (P P 2caia) (2,175 - 1,968 Ma U -P b); biotite
parag neiss, amph ibolite, probable metav olcanic rocks, occasionally mig matized
(P P 2caiv s), with  g arnet-staurolite sch ist, g arnet parag neisses (P P 2caiv sp) and cyanite
quartzite (P P 2caiv sq); metamafic to metaultramafic rocks (P P 2dmcai), h ornblendite
(2,198 Ma U -P b) and metag abbro (2,152 Ma U -P b); orth og neiss with  composition of
g ranite, g ranodiorite or tonalite, and undifferentiated mig matites  (P P 2gcai),
occasionally with  g ranitic leuco-orth og neiss (P P 2glcai), g ranodioritic orth og neiss (P P 2
gg cai) (2,242 – 2,171 Ma U -P b) and tonalitic orth og neiss (P P 2gtcai) (2,146 Ma U -P b),
biotite orth og neiss with augen texture, g ranoblastic, and composition from
monzodiorite to syenog ranite (P P 2gacai).
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Pha nero zo ic  c o ver
Bra silia no -a ge gra nito id
DJ  - Ja gua rib ea no  d o ma in
DPS - Rio  Pira nha s-Serid ó d o ma in
DJC - Sã o  Jo sé d o  Ca mpestre d o ma in
DZT - Zo na  Tra nsversa l d o ma in
DPA - Perna mb uc o -Ala go a s d o ma in

Shea r zo ne
1) P atos               2) P icui-João Câmara
3) P ortaleg re        4) P ernambuco

Do ma in limit
Ba thymetry (m)
City
Stud y a rea

Mineral System Components Theoretical Criteria Mappable Criteria Input Data
F1 - Fluid production by 

anatexis of metasedimentary 
rocks

Metasedimentary rocks of the Seridó Group Residual Bouguer gravity anomaly map (> 0.26 mGal)

F2 - Distance from the heat 
source responsible for the 
metasediments anatexis

Migmatization of basement rocks (Santa Cruz 
Complex) Total gradient magnetic map (< 0.07 nT/m)

E1 -  Zones of abundant 
granites and related rocks 

coeval with the 
mineralization

Distance from the Ediacaran to Cambrian 
granitoids in the Rio Piranhas-Seridó tectonic-

structural domain
Shapefile of mapped lithostratigraphic units

E2 - Zones of abundant 
granites and related rocks 

coeval with the 
mineralization

Probable non-outcropping granitoids Shapefile of polygons interpreted from the ti lt-angle of the Bouguer gravity anomaly for sources at 2.5 km 
depth (< -0.89 rad)

C1 - Deep structures Probable structures at 3.8 km depth
Shapefile of magnetic l ineaments interpreted from the ti lt-angle of the reduced-to-the-pole magnetic 

anomaly for a depth of 3.8 km (> 0.75 rad), assuming a Euclidean distance of <1500 m, with greater weights 
to those closest to the l ineament

C2 - Deep structures Shear zones Shapefile of mapped structures with Euclidean distance <2000 m, considering higher values to those 
closest to the structures

G1 - Zones with meaningful 
chemical signatures Potassification zones F-Parameter (F=K*(eU/eTh)) map

G2 - Zones with meaningful 
chemical signatures eU-rich eTh-poor zones eU/eTh ratio

G3 - Zones with meaningful 
chemical signatures eU-rich zones Anomalous uranium map

G4 - Shallow strucutres Mapped structures Shapefile of shallow structures with Euclidean distance <1000 m, considering higher values to those 
closest to the structures

G5 - Zones with meaningful 
chemical signatures Surface geochemistry scattering halos Geochemical maps from stream sediments for Li, Cs, Nb and Be

Lithostratigraphic units L1 - Lithologies most l ikely to 
host mineralizations

Mapped geological units classified by 
favorability to host mineralizations Shapefile of mapped lithostratigraphic units

Geophysical Domains
Z1 - Geophysical domains 

most l ikely to host 
mineralizations

Geophysical domains classified by favorability to 
host mineralizations Shapefile of geophysical domains from the reduced-to-the-pole magnetic anomaly

1. Source of fluids, metals and ligands

2. Source of energy

3. Fluid migration conduits

4. Gradients for ore deposition
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FIGURE 02: RESULTS FO R TARGET GENERATIO N IN
 BO RBO REMA PRO VINCE - Li-BEARING PEGMATITES
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ID Pegma tite X Y City St.Lithium Minera l Direc tio n W a ll ro c k So urc e Sta tus Co mmo d ity Fuzzy
01 Lag oinh a I -36,438251 -5,922842 Bodó RN Lpd 190º Az orth og neiss T h is project Artisanal mining T antalite, Columbite 0,24
02 Jacaré I -36,086288 -5,991222 S ão T omé RN Amb* 010º Az g arnet-cordierite-biotite sch ist G eoS G B/CP RM Artisanal mining T antalite 0,49
03 S anh arão -36,187901 -6,148692 Lajes P intada RN Lpd, Amb 050º Az g arnet-biotite sch ist T h is project Artisanal mining T antalite, Beryl 0,56
04 Esperança (ou Fortuna) -36,349834 -6,310266 Frei Martinh o P B Amb, Lpd 295º Az g arnet-biotite sch ist T h is project Artisanal mining Muscovite, T antalite 0,55
05 Esperas -36,364198 -6,332669 Frei Martinh o P B S pd N .A. g arnet-cordierite-biotite sch ist T h is project Artisanal mining T antalite 0,58
06Carrapateira (ou S erra das Flech as)-36,356437 -6,351293 Frei Martinh o P B S pd*, Amb* 155º Az biotite sch ist Beurlen H. (pers. comm.)Artisanal mining T antalite, K-feldspar, Muscovite 0,59
07 Q uestão -36,375339 -6,427777 P icuí P B Amb* 355º Az g arnet-cordierite-biotite sch istBeurlen H. (pers. comm.)Artisanal mining T antalite, K-feldspar, Muscovite 0,64
08 N .A. -36,318227 -6,465739 P icuí P B S pd** 350º Az g neiss T h is project Artisanal mining T antalite, cassiterite 0,43
09 Cruzeiro -36,353461 -6,507688 P icuí P B S pd* 010º Az g arnet-biotite sch ist Beurlen H. (pers. comm.)Artisanal mining T antalite 0,82
10 Besouro -36,349156 -6,520094 P icuí P B Lpd, S pd* 005º Az g arnet-biotite sch ist Beurlen H. (pers. comm.)Artisanal mining T antalite 0,82
11 N .A. -36,390125 -6,540446 P icuí P B S pd 230º Az g arnet-biotite sch ist T h is project Artisanal mining Q uartz 0,48
12 Cajueiro -36,556861 -6,474787 Acari RN Amb* 070º Az g arnet-biotite sch ist Beurlen H. (pers. comm.)Artisanal mining Columbite, T antalite, Muscovite, K-feldspar 0,37
13 Malacach eta -36,572067 -6,517555Carnaúba dos Dantas RN Amb 070º Az g arnet-biotite sch ist T h is project Artisanal mining Muscovite, Beryl, Mang anotantalite, ambig lonite, cassiterite 0,65
14 P iauí -36,580523 -6,524737Carnaúba dos Dantas RN S pd, Amb 280º Az biotite sch ist T h is project Artisanal mining N .A. 0,67
15 Tira Ceroulas -36,593392 -6,524573Carnaúba dos Dantas RN S pd**, Amb** 300º Az biotite sch ist T h is project Artisanal mining Columbite, T antalite 0,64
16 Cruz -36,600432 -6,52497 Carnaúba dos Dantas RN Amb* N .A. g arnet-cordierite-biotite sch istBeurlen H. (pers. comm.)Artisanal mining K-feldspar, albite, Q uartz, Muscovite, ambig lonite 0,68
17 P elado -36,582818 -6,537899Carnaúba dos Dantas RN Amb 085º Az micasch ist T h is project Artisanal mining Columbite, T antalite, Beryl 0,51
18 Azevedo -36,614367 -6,560917Carnaúba dos Dantas RN Amb, Ff Li 120º Az biotite sch ist T h is project Artisanal mining Albite 0,60
19 Jardim do S eridó -36,781263 -6,56877 Jardim do S eridó RN Ff Li 330º Az g arnet-biotite sch ist T h is project Artisanal mining N .A. 0,39
20 Maribondo -36,612825 -6,569734Carnaúba dos Dantas RN S pd, Lpd, Amb 017º Az cordierite-biotite sch ist T h is project Artisanal mining Cassiterite, Beryl, T antalite, Columbite 0,56
21 S alg adinh o -36,612323 -6,583973Carnaúba dos Dantas RN S pd, Lpd, Amb 030º Az micasch ist T h is project Mine T antalite, Columbite, Beryl, K-feldspar, albite 0,52
22 P ais da Lua -36,621545 -6,663054 P arelh as RN S pd* N .A. N .A. Beurlen H. (pers. comm.)Artisanal mining Columbite, T antalite, Beryl 0,56
23 Capoeira 1 -36,635254 -6,68423 P arelh as RN S pd, Lpd 097º Az metacong lomerate T h is project Mine T ourmaline 0,55
24 Capelinh a da S erra -36,632532 -6,68625 P arelh as RN Lpd, S pd**, Amb** 130º Az metacong lomerate T h is project Artisanal mining T ourmaline 0,57
25 Boqueirão (ou S erra do Cabeço) -36,63598 -6,698559 P arelh as RN S pd, Lpd 115º Az metacong lomerate T h is project Artisanal mining Beryl, Columbite, T antalite, bismuth inite 0,37
26 P endang a -36,505434 -6,701709 N ova P almeira P B S pd, Lpd, Ff Li 340º Az micasch ist T h is project Artisanal mining T antalite, Muscovite, K-feldspar, albite 0,36
27 Ch ico Cândido -36,404856 -6,719659 N ova P almeira P B Ff Li 200º Az banded marble T h is project Artisanal mining Q uartz, K-feldspar, albite, Muscovite 0,75
28 P atrimônio -36,468901 -6,763483 P edra Lavrada P B S pd 005º Az g arnet-cordierite-biotite sch ist T h is project Artisanal mining Columbite, T antalite, Beryl 0,59
29 P orteiras -36,387487 -6,67886 N ova P almeira P B S pd* 040º Az g arnet-biotite sch ist Beurlen H. (pers. comm.)Artisanal mining cassiterite, Beryl 0,59
30 Altinh o do P atrimônio -36,473046 -6,76598 P edra Lavrada P B Ff Li 005º Az g arnet-cordierite-biotite sch ist T h is project Artisanal mining Beryl, K-feldspar, Muscovite 0,59
31 Malh ada da P edra -36,49145 -6,768296 P edra Lavrada P B S pd* 350º Az biotite sch ist Beurlen H. (pers. comm.)Artisanal mining Beryl 0,48
32 Tibiri -36,522403 -6,786859 P arelh as RN S pd** 100º Az g arnet-biotite sch ist T h is project Artisanal mining Muscovite, Q uartz, kaolin, T antalite 0,27
33 Kombi I -36,583914 -6,757659 P arelh as RN S pd, Amb, Ff Li 070º Az biotite sch ist T h is project Artisanal mining T antalite, Muscovite, K-feldspar, albite 0,45
34 Luizão (ou P ereirão) -36,677215 -6,76135 P arelh as RN S pd, Lpd N N W -S S E quartzite T h is project Artisanal mining Muscovite, lepidolite 0,36
35 G amen -36,592506 -6,799034 Equador RN Ff Li 060º Az biotite sch ist T h is project Artisanal mining T antalite, Beryl, Muscovite 0,51
36 Q uintos (ou Mina dos Alemães) -36,686922 -6,767886 P arelh as RN S pd, Lpd N .A. quartzite T h is project Inactive mine T ourmaline 0,45
37 Malh ada V ermelh a -36,647782 -6,813722 P arelh as RN S pd, Lpd 015º Az micasch ist T h is project Artisanal mining N .A. 0,68
38 Maracajá -36,716533 -6,801054 P arelh as RN S pd, Lpd N .A. g arnet-biotite sch ist T h is project Artisanal mining T antalite, Muscovite, albite 0,46
39 Aroeira -36,684929 -6,81016 P arelh as RN S pd, Lpd 035º Az N .A. T h is project Artisanal mining T antalite, K-feldspar, albite, Beryl 0,45
40 Louro -36,682939 -6,812202 P arelh as RN Lpd N .A. quartzite T h is project Artisanal mining N .A. 0,44
41 P ag ão -36,685081 -6,816198 P arelh as RN Lpd 075º Az quartzite T h is project Artisanal mining T ourmaline 0,44
42 G reg ório -36,701706 -6,832521 Equador RN Lpd 017º Az quartzite T h is project Artisanal mining N .A. 0,71
43 Fazenda T urmalina -36,702199 -6,841065 Equador RN Lpd N W -S E quartzite T h is project Artisanal mining T antalite 0,67
44 Coleção -36,703421 -6,844587 Equador RN Lpd, S pd** N N E-S S W quartzite T h is project Artisanal mining T ourmaline 0,62
45 Bulandeira -36,663948 -6,836587 Equador RN Lpd, Amb 085º Az metacong lomerate T h is project Artisanal mining T ourmaline, T antalite, Q uartz 0,56
46 Cafuba -36,456605 -6,832265 P edra Lavrada P B S pd* 090º Az g arnet-biotite sch ist Beurlen H. (pers. comm.)Artisanal mining Q uartz, K-feldspar, Muscovite, T ourmaline 0,56
47 S erra Branca -36,453997 -6,841523 S eridó P B S pd, Amb, Ff Li 050º Az tremolita-actinolita sch ist T h is project Artisanal mining T ourmaline, T antalite, Beryl, K-feldspar, Muscovite, Q uartz 0,75
48 N .A. -36,453201 -6,845089 S eridó P B Amb* N .A. g arnet-biotite sch ist S ilva & Dantas (1997) Artisanal mining Q uartz, K-feldspar, Muscovite, T ourmaline 0,68
49 Barra das Flech as -36,465898 -6,844413 S eridó P B Amb* 015º Az g arnet-biotite sch ist Beurlen H. (pers. comm.)Artisanal mining N .A. 0,59
50 T rapiá -36,730263 -6,855995 Equador RN S pd, Lpd, Amb 295º Az h ornblenda g neiss T h is project Artisanal mining N .A. 0,47
51 Q uinto de Cima -36,716985 -6,862033 Equador RN S pd, Ff Li 195º Az micasch ist T h is project Artisanal mining K-feldspar, albite, Q uartz, Muscovite, Columbite, T antalite 0,45
52 Riach o da V aca -36,713464 -6,870134 Equador RN Lpd 188º Az quartzite T h is project Artisanal mining K-feldspar, albite, Muscovite, Columbite, T antalite 0,40
53 G iz -36,724681 -6,902086 Equador RN S pd, Lpd, Amb* 010º Az quartzite Beurlen H. (pers. comm.) Mine kaolin 0,44
54 N oroeg a -36,796171 -7,026305 Junco do S eridó P B S pd* 200º Az quartzite S ilva & Dantas (1997) Artisanal mining kaolin, Beryl, Columbite, T antalite 0,20
55 U nh a de G ato -36,735165 -6,992463 Junco do S eridó P B Amb* 155º Az quartzite S ilva & Dantas (1997) Artisanal mining K-feldspar, albite, Muscovite, bismuth inite, Mang anotantalite, kaolin 0,51
56 Catolé 1 -36,668917 -7,034459 Assunção P B S pd 010º Az biotite sch ist T h is project Artisanal mining N .A. 0,29
57 Catolé 2 -36,658094 -7,029358 Juazeirinh o P B S pd* 035º Az biotite sch ist Beurlen H. (pers. comm.)Artisanal mining T antalite, Beryl 0,26
58 S eridozinh o - Mina V elh a -36,634594 -7,014511 T enório P B S pd, Amb 040º Az cordierite-biotite sch ist T h is project Mine T antalite, Muscovite, K-feldspar 0,45
59 T ara -36,6092 -6,998664 Juazeirinh o P B S pd* 110º Az g arnet-cordierite-biotite sch ist G eoS G B/CP RM Artisanal mining N .A. 0,43


