
Nci.l' Worlci nrctallurgv cnrcrgccl in thc i\rrdcarr

rcgior t  o l -  South Arncr icr  bct \ \ 'een thc l r r i t ia l

Pc r i o t l  ( l l l (X )  t o  900  l l . ( ' . )  a r r d  t hc  Ha r l y  I l o r i -

zon (9(X) to 200 l l .C' .  )  (  /  ) .  I  hc o ldcst  u,c l l - r lutcc l

lurchucokreic l l  s i tc  contuin in!  nrcta l  ur l i luc ls is
Minl  l )c l t l i t la  (Lur in Val lcy)  in coastal  [ )c l ' r r .

uhcrc hurnnrclcd fb i ls  ancl  { i ldcd coppcr i t fc
prcscr ' ,cr l  in  corr luxts dal ing to l -1()( )  to I  l {X)

R.C' .  ( l ) .  Thc t r l r l i t ion of 'shcct-r r rcta l  s 'ork i r r -g
(  l r t t t t t t re l inr t -  g i  l t l ing" anncal  i r rg.  l r r t t l  r ' ,7rarr . r . , r ;  ;
rcrnuinccl  pcrvusivc in thc Anclcs t l r roughout t l rc
lJer l l '  l r r lenrrcr l iatc l )cr iot l  (2(X) I l . ( .  t t r  6(X)

A .D . )  r u rd  t hc  M idc l l c  l l o r i zon  16 (X )  t o  l l (X )

A,D,)  ( - l ) .  13y l (XX) A.D..  lar-uc-sculc coppcr

snrc l t ing ancl  bronzc procluct ion is  cv i t lcnt  at

s i lcs such as l ]atnn ( i rancle on the northern
I ) L - ruv i an  coos t  ( /  1 .  [ 3cg inn in -e  i n  t hc  La l c
I n l e rn r c t l i u l c  I ' c r i od  ( l  100  t o  l l - 50  n . t ) . ) .
in lcnsir  c  coppul  *ork ing bccanrc r ' ,  idcsprcat i

on thc Bol i \  iun ul t i l t lur to,  u i th thc prot lucl iorr

o f  n l r t c r i i r l s  o l  coppc r - l i n  l l l o t ' ( i . c . .  l r r o r r zc ) .

i t t  corr t t . l rs t  to thc cuppcr-arscnie i t t t l t l tc ts
t i r und  i r r  Pc ru  1 -5 ; .  l l y  t h i s  t i n r c .  s i l r c l  un t l
qol( l  \ \ 'cre rve l l -e stabl ished as precious rr rcta ls

a rn ( ) l l g  An ( l c l n  cu l t u r cs .  A l t hou -qh  s i l r c r  uas

lDepar tment  o f  Ceo logy  and P lanetary  Sc ience,  Un i -
vers i ty  o f  P i t t sburgh,  P i t t sburgh,  PA 1  5260,  USA.  /De-

par tment  o f  Ear th  and Atmospher ic  Sc iences ,  Un iver -
s i ty  o f  A lber ta ,  Edmonton,  AB T6C 2E3,  Canada.

*To whom cor respondence shou ld  be  addressed.  E-
mai t :  mabbot t  1@pi t t .edu
' i8o th  au thors  cont r ibu ted  equat ly  to  th is  work .

hishlv sor. l ! .ht  bv roval t r '  l i r r  svrnbol ic  ancl

r i t ua l  pu rposcs  (6 ) .  t hc  gc t x l ' 11111 i c  d i s t r i bu -

t i on .  i n t cns i t v .  l n c l  l i n r i ng  o l ' l . u t c  I n t c rn r cc l i -

a t c  Pc l i od  s i l ve  r  n r i n i ng  i n  l hc  Andcs  r cnn ins

unc l c l l r .  l J c r c .  * c  i n l L ' r  l t  l cg ronn l  l r i s t o r y  o l

nrc la l l r r rgy l ionr  lukc sct l i r r rcnls rct l icvccl  at l -

. i u ccn t  t o  t hc  l u rgcs t  s i l v c l  t l cpos i t  o l '  t hc

L lo l i r  i an  t i n  bc l t .

Laguna  Lobu to  ( hc r cu l i c l  LL )  ( / - )  i s  sn ra l l
(  0 . f  kn r '  ) .  r c l u t  i r  c l r  t l c cg r  (  |  |  r r r  ) .  i r r r t l  o ccu

p i cs  a  nong luc i i l l  c l t e  hn rcn t  ( ) l  - 1 . 9  kn r r  ( l ; i g .

I  ) .  Thc  l akc  ovc r f ' l o r i s  o r r l y  t l L r r i ng  l l r c  \ \ c t

sc i lson ( l )cccr l lbc l  to Nl i l rch) .  ant l  i t  has n()

h l , r l r o l og i ca l  conncc t i o t t  u i t h  s r r r l ucc  ua t c r s

cl r -a inrng C'crro l { ico.  ( r  krn rvcst  of  thc lakc.

[ ] ecausc  \ \ c s t c r l ]  u  i nc l s  p l c ra i l  l i r r  8  r non ths

o f  t hc  yca r  (Ap l i l  t o  No rc rnbc r ' )  ( , 1 ) .  LL  i s

strategic i t l lv  locatcr l  l t l  rccort l  atnrosphcr ic

t lc l - rosi t ion o1'  nrcta ls vol l t i l izcd t lLrr ing snrc l t -

ing or  tnrnsportcd as t lnc-r- l l l in  p l l l icr r latcs.
' I  

h i :  s tudy is  busct l  t ln  a 7J.5-crrr  c() rc rcco\

crecl  l i lur  thc r lccpcst  por( iorr  of  the lakc ancl

d a t e d  b y  r r o l ) b .  r t - 1  1 .  1 ( 1 r h l c  S l ) .  a n d  r r ( '

ana l vse  s  ( 9 )  ( t r b l c  S l  ) .
( ' c r r o  R i co  l i c s  r i i t h i n  u  zone  o1 ' xcnu t l . r c r -

n ta l  r r i nc ra l i zu t i o r r  l c l a t c t l  t o  M idd l c  l c r t i a r v

i n t r us i ons  (1 / / ) .  I n  l dd i t i on  t o  na t i ve  s i l ve r .

t hc  r i chcs t  o t cs  co r t t i t i n  co r r r b i na t i ons  o l ' a can -

t h i t c  (Ag ,S ) .  an ( l o r i t c  (Pb ,AgSb ,S , , ) .  ch l o ra r -
gy r i t c  (AgC  l ) .  n ra t i l d i t c  ( , , \ g t l iS .  ) .  r n i a rgv r i t c
( , { gSbS .  ) .  py l l l g y r i t c  ( r \ g ,SbS , ) .  anc l  t c t r a -

hcd r i t c  [ (  Ag .  (  L r .  [ ] c .  Z r r  y ,  ,Sb rS  ,  , l  (  /  /  ) .  T i n

r s  l s soc ia t r ' r l  n f i u r x r i l v  u  i t h  cuss i t e r i t c

R E P o R T S

(SnO. ) .  To assess the history of  snrc l t ing.  r r  L-

l rcasurc-d the.  concentrat ions in lake sedr-

nrcnts of  l lvL-  nre- ta ls (Ag.  I l i .  Pb.  Sb,  and Snl

assoc i l t cd  $ i 1h  o r c  co r l l pos i t i on  ( 9 ) .  O f  t hcsc

nrcta ls.  Pb scl ' \cs i rs  1ht .  cornct 's lone ( . ) l '  0ur

intcr l ) rct i l t ions t i r r  t$ 'o rcasons.  Frrst .  t l rc  ln-

can srncl t ing tcchnology rc l icd on l rgc ' r r t i f l ' r -

o t t s  s r t l e r t t  f : o r t x h t ' 1 P b .  A g ) S l  a s  u  l l t t r

dur in-u srncl t in-q.  \ \ 'h ich \ \ 'as col lductcd in

charcoal- f l rcd.  u ' inc l -c l ra l icd l i r rnaccs l i r tc t l

wi th c lay ( l tuu.r ' r ' t t . t l  (  l : .  l - l l .  l -hc Lrsc of '

. tot 'or ' l tc  lc t i  to cxccssivc Pb volat i l izat ion.

resu l t i ng  i n  l l ke  scc l i r r r cn t  concen t f a t i ons  t h i r l

arc or t lcrs o l 'nr lgrr i t r . rc lc  h ighcr lhan tht tsc o1'

t hc  o thc r  l nu l r zc t l  n r c ta l s .  Scco r rd .  I ' b  i s

largcly rnrnrrrb i lc  orrce c lcposi tcc l  in l lkc sccl -

i r r r c r r t s  (  l J ^  l - 51 . , \ l l hough  n ro l ce r r l u r  t l i l ' l i r -

s i ( )n f r l tL 's  l i r r  As ulc h ighcl  than thos. '  l i r r  Pb
(16 .  l 7 l .  i r t  bo th  cascs  t hc_v -  u r c  i ns i gn i l i c l n t

i n  con tpa l i so r r  t o  i l \ c r aqc  scd in t cn t  accu lnu -

l a t i on  r i r t c s  r r r  t - L  (  '  I  n r r l  y ca r '  r ) .  ThL l \ .

pos t c l cpos i t i ona l  n ro t r i l i t y  i s  nu t  u  con l ( ) un ( l -

in-u I i rc tor  in thc intcrprc lat ion ol - thc lccor-c l ,  a

conc lus i on  suppo r t c ( l  by  t he  I u rgc l v  ; r a r l l l c l
t rcnt ls  obscrrct l  f i r r  cach ol ' thc nrct l ls .

I l c l i r r c  l (XX )  A . [ ) . .  conccn t r i r t i ons  o1 ' a l l  l l r c

I nc l i t l s  i t t  t hc  sc t l i r ncn t s  o l ' LL  uc l c  l t l r r  u t t t i

s t l rb lc.  rcprcscrr l r r rg nutur- i r l  backgrt lLrnt l  lcvcls

ol '  nrct l l  l rcctr r r rLr l r r t ion ( l r ig.  2) .  . . \n i r tk l i t ionul

l 5  su t t t p l c s  spu r r r r i nu  t l r c  ca l l i c r  pc r i od  l i r r r t t

20(X) t l . (  .  to ( r (X) r \ .1) .  l lnc s inr i lar- lv  l t r r r  l ' t . r

F ig.  1.  Locat ion map of  the study s i te in re la-
t ion to the Tiwanaku capi ta l ,  Lake Ti t icaca,
Potosi ,  and the Quelccaya ice core.  The shaded
a rea  i nd i ca tes  t he  cen t ra l  Bo l i v i an  t i n  be l t  ( 22 ) ,
which broad[v corresDonds to the crest  of  the
Andean cordi i tera.

Intensive Pre-lncan Metal]urgy
Recorded by Lake Sediments

from the Bolivian Andes
Mark B. Abbott l* i  and Alexander P. Wolfe2' l

The history of pre-Cotumbian metal lurgy in South America is incomplete be-
cause looting of metal art i facts has been pervasive. Here, we reconstruct a
mil lennium of metal[urgicaI act ivi ty in southern Bolivia using the strat igraphy
of metats associated with smelt ing (Pb, Sb, Bi,  Ag, Sn) from lake sediments
deposited near the major si lver deposit of Cerro Rico de Potosi.  Pronounced
metal enrichment events coincide with the terminaIstages of Tiwanaku culture
(1000 to  1200 A.D. )  and Inca  th rough ear ly  Co lon ia l  t imes (1400 to  1650 A.D. ) .
The eart iest of these events suggests that Cerro Rico ores were activety smetted
at a large scale in the Late Intermediate Period, providing evidence for a major
pre-lncan si lver industry.
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concentrat ions (-20 p-q g r).  t lespite stable
isotopic evidence for pronounced hydrological
changes in this t ime inter-val (/ ,9) (f ig. Sl).
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Fig. 2. Chronology of the core from LL, Andean
archaeology and paleocl imate, and sediment
metaI concentrat ions. (A) Constant Rate of
SuppLy (CRS) age model based on 2roPb analy-
ses of the upper core section (39 measure-
ments) and macrofossit  Acceierator Mass Spec-
trometer (AMS) r4C dates (9). (B) Ceneral ized
archaeotogy [Peruvian chronotogy from (7) and
(24), historical events from (72), and regional
pateocl imate from (23,25)1. (C) Concentrat ions
of Pb, Sb, Bi,  Ag, and Sn from sediments of LL
over the past 1 300 years. Shaded zones identi fy
three dist inct meta[[urgicaI zones: Tiwanaku
(1000 to  1250 A.D. ) ,  Inca-ear ly  Coton ia l  (1400
to 1650 A.D.), and the r ise and crash of t in
mining (1850 to 1950 A.D.). The vert icat dashed
t ine  (1545 A.D. )  separa tes  Incan and Co lon ia l
periods. Background concentrat ions (pre-1000
A.D. )  a re  20 .2  L  2 .2 ,0 .19  :1  0 .15 ,  0 .02  *  0 .01 ,
0 .03  *  0 .01 ,  and <0.01  Fg g  I  fo r  Pb,  Sb,  B i ,
Ag, and Sn, respectivety (n = 15).

Thus, Holocene sl imate variabrl i ty exerred l i t t le
influence on nonpolluticln rnetal fluxes to the
lake's sedinrents. Metal concentrations initially
rose well above background shorlly after 1000
A.D., reaching a f irst peak around I 130 to I  l -50
A.D. (Fig.2). Concentratrons of Pb cxcccd 100
pg g I in this inten'al.  l ;rproxinrately one-third
ofthe peak Pb burdcn rcachccl subsequentlv in
carly C'olonial times. Sr.rclt cnrichnrent trends
are clirectlv conrparablc to thosc rcporlccl tiont
lakcs pruxinral to nrajor Mcdicval minin-q si lr-s
in ELrrtlpc (/9). Becatrse r',t- kl]grv of no lliltl,lral
proccsscs caprblc ol i r t t lucirrg this clcsrcc ol ' [)b
cnrichrrcrrt .  ancl given thc ploxinri ty of LL to a
nrajor sottrce of rnetal pol lut ion, rve associatc
the nragnitude ofnrctal cnrichnrcnt in thc lakc's
sccl inrcnls * i th thc intcnsitr 'of orc snrcl l ing.

This init i l l  r isc i l r  rnctal ctrnct-nt lrr l iorr coirr-
ciclcs r i ' i th thc late stagcs ol ' thc l i l l , rnlku Errr-
pirc' that control lcd thc l-ake l ' i t ic lca basirr urrt l
cxtcrtclccl [rc1,oncl Oruro irt tltc southcrn a/1r-

l t luno ( l ig. 21. Vcry l":u I ' i rvanaku si lvcr ul l i -
l i rcts lppcar' [o havc surir icd. crccpt l i rr  t- l rr lr
ci iscoi 'cr ics ir t  ( ' l rucaripuplta. orr l . lkc Tit icu-
cu's lslrurcl ol '1hc Sun (,r1l).  ' l 'hcrcl irrc. 

i t  is
di l l icult  t()  l lsccrtain uhich cultural sr()r. l l )  \ \ ls
snrclt ing C'crlo Rico orcs bcl ir lc thc I iuunaku
collul.rsc. or * lrcrc art i l i rcts ncr-c lrcing l i rbr- icir t-
cd l tnr l  t lacict l .  Ho*crcr. thc svnchronv br '-
twectt dccl inirrg l- l-  rnct ir l  c()nccr)t[r t i ()ns i ln( l
thc col lapsc ol ' thc Tir i ' lnuku statc slrggcsts thi l t
rrclul lurg-v ut C crft)  Rico rrus dircct l l ,  l inkct l  t tr
thc largcr ' l  i rranaku pol i l \ ' .  Although thc dc-
tn isc  o l ' t i ru  T i *anaku is  l  s t r t r j cc t  o f  debutc
{ - ' l } .  r t  l t l r s  beer r  l i r rkc t l  i t t  l ) i t i l  l { ) ; rc t r l t r i r t '
tlrougltts tlurt fbrcccl the utltndonrlcrrt of rrriscd-
f i c lc l  agr icLr l tu r -c  ( l l ) .  Thc  loc l  o f 'Lakc  T i t i -
caca t lrol.rpccl b1, l ts ntrrch i ts (r nr betsccn II(X)
and l l50 ,. \ . t) .  ( l - l ) .  The c()rrcsp()nding r-ct lrrc-
t ion o1'srncl l ing intcnsitv i t t  ( ' t ' rro Rico srrggests
sonrc t lcgrcc ol st l t tc lcvcl lr t l rrr inist l l r t i t rn t lr 'cr-
thc crtnrct iorr ol 'si lvcr l i rrrn thc nrountnin.

DLr r i r rg  thc  s t rbscc lucr r t  A l t ip lano Pcr iod
(  I  l (X)  to  l -100 A. l ) .  ) .  s  h ich  scpa l l t c t l  I  i -
r run l tk r r  ln t l  lnca  i r r rpcr i t r l  l cg i r l cs .  c lcccr r t r i t l -
i zcd  po l i t i cs  u r ( )se  i t c r ( )ss  thc  T i t i c lc i t  bas in
( lJ ) .  N lc ta l  conccnt lu t ions  t ionr  LL  s r 'd i -
Incnts suggcst that snrclt in{-t  at ( crro Rico
cont inuc t l  dLr r ing  th is  in tc rv l l .  u l though a t
gfcl l ly rc( luccd lcvcls ol uct iVitv. [)ccrclrsct l
soc ia l  o rsun izu t ion  a f i c l  thc  l l t l l  o l -T i * lnakL l
l ikcl_r '  curtui lcr l  thc <lcrrurrrt l  l i r l  ccrcrnorriul
nrctals. l-urlhcrnrorc, fcgional populir t iorr
rt tat hrrr c dccl inccl i ls A c()t)se ( lue ncc ol clo1.l
lai lLrrcs. -uire-n thc stron-!.{ cvi( icncc l ionr thc
Quclccuva icc corc lor pcrsisterrt  clrought in
t h e  l l 5 0  t o  l l 1 0  A . [ ) .  i n t c r r  l l  1 J - 5 1 .

tsr l-1(X) A.D.. a rcncrrccl intcnsit icat ion ol '
snielt ing l t  C crro Rico is incl icated by incrcascs
in t l te conccntrat ions of 'Pb untl  Sb in LL scdi-
nrents. \ \ 'c attr ibutc this to thc r isc of lncan
mctal lurg\ ' .  u'hich lastcd unti l  thc Spanish con-
qucst. Ar thc hcight ofrhis intcr\ l l .  Pb conccn-
trat ions rcachcd 150 pg g |  ( [- ig. 2;.  DLuine
thc lnca pcl iocl ho*'cvcr. Ag, Bi.  ancl Sn con-

centrations did not retunr to levels recorded
during the earlier smelting peak, suggesting
technological advances by lncan metallurgists
aimed at minimizing volat i le losses of si lver.
This notion is supported by tlistinctive spikes of
these thrce mctals inrmediately after the Span-
ish arrival rt Porosi ( I-54-5 A.D. ). Early Colonial
smelting used bellor",ed Castilian stone fLnraccs
that had proven successfirl elsewherc in thc
Anclcs, but rcpcatcdly f ir i lcd at Ccno Rico (/ l) .
These lunrlces ovcrheate(l thc orc, thus rolatil-
izinq nrctals. including thc si lver targctc'd i i rr
extract iol l .  Accordin-t l1-. thc r i laxirrunr scdi-
nrcnt Ag enrichmurt ot '  the last r l i l lcnniurn
occttrs in cor.r jur.rct ion r l i th colonial expcri tnen-
tat ion. [)uc to the lai lurc of Spanish cxtract ivc
techniclLrcs. thc indigenous /rrrrr l l rr  tcclrnt l logt '
rvas rctitinu-tl at ('crro Itico. lcai ing the snrcltrrrg
proccss lartcly in thc lrantls of Incan nrctal lur-
sists unclcl colonial rulc. ln thc 27 years t lrat
lbllor'"'ccl the Spanish arri'n'al. thousands of ac-
t ir  c / t tr tr lr i tr  ; . t tkrrrrct l  t l tc tr trrtrrr l i t in rr l  l r t t l  _uir urr
t in rc  (1 / .  / - ' ) . - fhc i r  co l l cc l i i t -  a t rnosphcr ic  P t r
crttission. llrgclv associittctl u ith .r'r,,rzr<'fu' usc.
rarsecl sct l i rrrent I)b ct lncentl lr t ions irr I .L to
near lv  J00 pg  g  I  ( l - ig .  l ) .

Wi th  lhc  c lcp lc t ion  o l  s i l vc r - r i ch  sLr r l i r cc
or -cs  in  l -571 4 .D. .  snrc l t ing  was rcp lacc t l  l r v
nrercrrrv unral-tunral ion ls Ihr. prirnary cxtruc-
t io r t  p r t rccss ,  u  techn( ) l ( ) ! t \ ' [ r rought  to  [ ]o l i r ia
t ionr  l \ l c r i co  (16  ) .  Ar r ra lsunra t ion  luc i l i t l t cc l
si lvcr erlr irct ion l iotu thc lo* 'cr gracle t lrcs
rccovcr-ccl in subtcrlancan acl i ts. Atnrosphcric
l lu rcs  t r l '  n rc ta ls  p logrcss ivc ly  c lcc l inc t l .  l s
r ' \ ' !  i  i l  urc(l  l rr  I  l rci  r '  ( lL 'r ' fcirsi  |  |  r . l  ct 'nccnl lr) l  i0rr :
in  [ - l -  scd i r r rcn ts  ( [ i ig .  ]  ) .  S i l vc r  p ro t l r rc t io r r
l ionr  (  c r ro  l { i co  t l cc l incd  Lrn t i l  i l s  cvcr t tua l
lubanc ionnrcn t  in  l9 l0  A .D.  (1 t / i ,  / / ) .  As  thc
s i l rc r  sLrpp lv  c i r i inc l l cd .  la rge-sca lc  t in  p lo -
ducl ir ln bcclnrc inrpot ' t l tnt l t  P()t()si  in thc l i r t ! '
|9 th  u r t t i  c i t r ' l y  J0 t i r  ccn(u l i cs  r \ .  [ ) . .  u i t i r r r l t c ly
t irclerl  bt '  high dcnrlnt ls t lurrng Worlt l  Wur l .
Pcak sct l inrcnt Sn conccrrtr-at ions l i r i thf ir l ly
tr-ack holh thc tnrnsit ion lo t in pnxluction antl
thc  indLrs l l r ' ' s  s r rbscqucnt  c ras l r  (  1950 n . l ) .  ) .

Thc rcsul ls t ionr L[.  c\tcn(l  thc rccold o1'
p rcc ious  rnc ta l  snrc l t rng  i r r  thc  so t r thcr r r  l lo -
l i i  i u r r  Ant lcs  by  scvc la l  ccn lu r ies .  A l thoug l r
lcgcncl attr ibLrlcs thc t i iscovcry of si lvcl at
( ' c l ro  R ie  o  to  thc  I  l th  Inca  ru lc r .  l l uavna
( 'ap lc .  in  thu-  n r id -  I  5 th  ccn lL r rv  A .D.  (  /  /  ) .  oLr r '
( lut lr  srtr:gcsls thir l  lhc- t lcl-rtrsi l  uls kno\\ ' r)  ln( i
cxploitct l  ls a sor.n'cc of si lvcr in thc [.utc
Intcruredi ir te Per-iot l .  as clrr ly as thc I l  th eerr-
tury A.l) .  The scarcity ol '  coeval prc-lncan
si l i  cr arl i l i rcts is. thcrcf irrc. cluc ncithcr 1o thc
abscnce- () l '  a( lcquatc c)i l r ' ls l iVe technologics
nor  to  u  I i r r r i t cc l  knor i ' l cdgc  o l 'u rgcn t i t c rous
orcs. Ruthcr. \ \ 'c prol losc that thc cal l icst
si lvcr art i f i tcts to originatc f l 'orn C'crro Rico
*crc lootct l .  l ikcly both bcl irrc and aticr [ ]u-
r ( )pc i ln  c ( )n l i re l .  A l t l roLrgh  i t  re l r l i r ins  i r r r | t ' . : i -
ble to detcrrr inc prcciscl l  thc alrount of prr '-
( 'olonitr l  si l r  e r that \ \ 'as r ' \ tmctecl f ionr ( 'crro

Rico, total proclr"rct ion since 15,15 A.D. is
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estimated between 20,000 and 40,000 metric
tons (/0, 12). Assuming that pre-lncan tech-
nologies operated at efficiencies compalable
to hua.tras and recognizing the init iai  pres-
ence of grades as r ich as 25% Ag (,/ , /) .  our
data imply that several thousand tons ofsi lver
were produced in pre-lncan t imes. Although
major new archaeological discoveries in the
Andes remain a dist inct possibi l i ty, the l ike-
l ihood seems equally probable that most of
this si lver was recycled and transported else-
where in the Amcricas befbre conquest. or
eventual ly cxported overseas by the Spanish.
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