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13 N orthern Chile R. ~V. AlcFarlane 
!{ li./r-,· 

From Apri l 1972 to July 1973, I studicd tla rning,os in the Department of 
Arica, Provincc of Tarapacá, in northern Ch ile. T hc altiplano cf Arica con­
sist s of two parnl lel mountain ranges with an undu lating intermcdiate plain 
cxtending from 17°30' to t 9°5. A lmost the whole o f th is 700.000 ha pk.in lies 
abo ve 4000 m, with severa[ volcanic pcaks surpassing 6000 m and possessing 
permancnt snow caps (296). To the wcst. lics a narrow xcrophytic scrub for­
mation which descends through the rainless Atacama Dcsert to the Pacif.c 
coast sorne lOO km away. To the eas t, lies thc cx tcnsive Bolivian alti pl ano. 

Thrce species of flami ngo·-thc C hi!ean , Andean, and Jarr.cs'- ar~ fo und 
in thc Arica altiplano. Fla mingos have also occurred at a small rcservoir, 
T ranque de Cari taya, at 3500 m ( 19) and, as rcccntly as ten ycars ago, were 
scen by local rcs idents a t the mouth o f the Ria Ll uta, j ust north of the city of 
Arica . I found a Chik an carcass on the bcach at Aric a in May 1972 but, in 
general, the occurrence offla ming,os at low c!cvations in this wnc can be con­
sidcred extremcly rare. 

Sa t lakes are thc prcfcrred habitat fo r all threc spccies and thc largcst lake, 
Hth! TAT 

ttle alar de Surire. harbours most of thc birds and is the only known ncsting 
sitc ín thc arca. The 250 sq km salar has no outlct and recci ves drainage from 
thc SUirounding 570 sq km and the small. intcr rnittent Rio Surire (157). T he 
sm~llcr Laguna Blanca lies l 50 km to the nor th and is l 00 sq km with l 50 sq 
km of watershed. This lake has shrunk drastica l!y in recent years, concomi­
tant with similar dcsiccation in Bolivia (20 l ). Whcn I vi sited it on 11--13 A pri l 
J 972, I found only 14 fla rningos- two adult and onc immature C h.ilcan, and 
thrce adult and cight immature J ames'. 

í-rcs.h water habitats midway bctween thcsc sal t lakes are also uscd. Lago 
Chungará, wíth a surfacc arca of 2 l.5 sq km :1nd a closcd water-shed of 280 
sq km , is one ofthc higher lakcs in the world at 45 20 m. Flucks of!css than 50 
ílamingos have bccn obscrved herc on severa! occasions. Nearby Lago 
Cotacotani has a surf ace of 6 sq km, with numcrous small islan<ls and dis­
connect i.: d ponds. 

The thi rd habitat util izcd by fla min gos is the spri ng fcd , semi-bog 
pastureland, lucally known as 'bofcdale '. T hcsc pe:1t bogs, in basin a reas or on 
gcntly inclincd slopes, are charac tcriscd by springs and mcandcri ng streams 
of frcsh water (296). They providc grazin g for.thc berds ofll,unas and alpacas 
rnamtained by the Aymara Indians, and are a common featuíc o f the 
altipl ano. Thcy appear to be frcqi;cntcd by t1a mingos only ncar Parinacota 
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and Caqucna (severa! humlrcd birds}, an<l at La~un.i Paquisa (up to 30) sorne 
15 km north of Salar de Surirc. 

Salar de Surirc (18º50'S and 69"5'\V) li,:s-only 40 km north ur thc typc 
locality for jamesi, Lag-..ina P.arinacota. It is rclati\'ely small ( J 8 x 15 km) 
compared to the Bolivian salars cf Coi pasa and Uyuni to the southcast. Thc 
basin is 4140 m above sea leve! and.is surroundcd by pcaks up to 5590 m. Thc 
eastern edgc is approximatcly 3 km from thc Boli,ian frontier. Most of thc 
surface is composed of dry sa!t crystals capable of suppCIJting a vchick. Thc 
amount of su rface water is variab'.c, with largc cxpanscs uf shall(m ( 5-1 O cm) 

water completely evaporating by the end of the dry scason. Therc are st:vcral 
areas of permancnt water in which flamingos wadc bdly-deep but only oc­
casionally swim, so apparently e\ en the decpcr water is relativcly shallow. 

Precipitation and drainage are rcsponsiblc for the i ncrease in water arca 
during the rainy season, hut springs at thc cdgc ofthc salar maintain ,1 perilla· 

,----"""'"'70-=-------- - -·· --~~- --

TACNA 

/ 1 
/¡ 

¡ · - · - . Jíguna 8/an~lf-.. 

' 
\ 

\ 

\ 

I 

TARAPACA 

\ 

', 

\ 

\ 
1 

\ 

ORURO 

18'1 

~~· ~. 
Lagor,11 ~ 

Río Uuta 
ago Cotacotani ( 

Pannncota, c:f;J , 

~'"! 
Lago Chungará \. 

PERU ,' ,. / 

\ 

BOLIVIA \ 
18" 

\ 
) 

Salar dr--t·\.) 
R,o ~ 

C.1marones t' 

Tranque Je C.mr<1y<1 \ 
69" 

16 Loc;;tiun of the AricR of ·:·arap~r~. 

86 Northcm Chéle 

nt:nl mínimum k\"d. Th..:sc spnnt;~ ;irc l,f thrcc tyr-'s: !a) wld (10 C) and 
~11 .:.:t. supptirtin~ a varicty uf green a,p1;,tic r!ant,: \bl C(1ld t 10 C) anJ 
bra·.:k:,h. 11ith ,w plant lik: :111d (el 11,>l ¡1·1: l') t:1nn;,1.1 ~¡,ricb-; :rnd gcyscrs. 
\\'hcn thc frcsh w:llcr sprintcs crupt sonic (btancc 1 r0:n thc ClÍfc l•f the salar 
tlwy frcq ucntly support · b,)i°cclak · ,·c~ct:lliún whic h is nrloit cJ by 1 :cuiias. 
11.irna,, :111d alpacas. as wcll as hy numcrous pas,c':nc hirds. T:ib!e 10 
prcscnts analyscs of swct:t \\":Her, a thcrm:11 ~:pring.. an,J t:,c rt:sultar,t mix sur· 
ruun<lint:, thc ncst sitc st:n:ral kilnmctrcs away near thc :entre of the salar. 

Climatic Jata C,1r tl1..: :ilt;p!an0 are ir:c,,mpktc. hut :,:::1u:il prt":cipitation ís 
cstimatcJ Jt JOQ----.lüO mrn (157; 2,B). A ncw wcathcr station at Surire 
rccordcd 281.3 mm of rain hctwecn ~ oYcmber [ 9; ! :ind '.\1arch 1972, and 
unof1kial inforrnation índícatcs 334 mm in the thrce months of sumrncr 
l 9•2--73, which was an cxccptionally wct yc:ir tlm)u~hout the :iltiplano. 
Th.:re are distinct 1vet anJ dry se:1~Lll1 S. \\'},ik P::rína,·,,:a h:is recQ,JcJ r:lin 
during cvay rnont:1uvera37 -y car pcrioJ. thc norn1al pattcrn is fer thc r:iin to 
cornrncncc during. Novernbcr. with heavicst prccipitalÍ()rl in January, and to 

cease by April. Thc rernaining six nwnths are \"Írtually dry·and. in excep· 
tiona!ly dry years, rain rnay be ahscnt fL,r ci~ht nionths. E~uall:, impmtant is 
thc crnporation rate. On a typicai Jay. thc wind commcnccs about iOOO hrs 
and blo\\'s strongly unti! aftcr sundmrn. During the rniny season. the ski es are 
usually clear until r.oon ami the afternoons are iilled \\Íth s.:attered but vioient 
clectrical. snow and s\cct storms. Thc higher reaks rct:i.in pcrm::nent snow 
caps hut ,nowfall on thc phin t:va¡wratcs \'CfY quickly. In January 1972, the 
m(·a¡\ Llaily tcm¡,u:1tt:1·c wa, 5'C . .ind in .luly 1972. it \\as - 2 C. Thc lowest 
tcn:pcraturc rcc,,rdcd w:1, - 26"C (~6 August}. anJ thc highest !5 C {21 

- Dccembcr). 
The \·cgetation surrounding the salar is xcric puna, a Stipa tussock 

gr:1ssland \\"ith patc:1cs ('f []accharis shrubs andas muchas 30°n of the soil 
surfacc is \\Íthout vc~.et:1liun. The highcr slopcs are a subalpine Laretia for-
111atio11 \,it;1 Stipa (296). 

lt is ckar that thc habitat nfthcsc !1nmingos is rathcr SC\'ere and surface ic.:c 
is a cun1mon fraturc of thc c,pcn water much of thc ye:ir. Flamingos rescrt to 
thc ,, armcr springs at Jusk and rc111:1in there until thc Cct:ding aícas are ice­
frcc the followir.g mnrníng. Howcvcr :he ncsting sit.: w:i.s not ne:ir warm 
11·atcr, anJ on 1 O !VI ay, aft.:r a temperaturc of - S C. b.-gc cxpanses of the 
sh:.illow tlats wcre covcrc<l with ice up to 5- 1 O mm thick ,,·hich persisted until 
l lGO h0Jrs. As t:iis ice brt:aks up, brge <11.:..:ts are dri1·cn hy the wind, cxcrting 
considerable force on objccts ~t,1nding in thc w;itcr. Young ílamíngos st1ll in 
thc nests bcgin to :.hiver soon ::i.fter an intruder forces thc parent to :ibandon 

tlic nest. 

RE PRO DUCTION 

Positivc cvidcncc of ncsting in Arica has becn obtained only tw:ce. When 
we visited Surirc on 4-5 August 1972, J. Rotwian h.:atcd a cre.:hc of so;,ie 
200 flcdglings belie\ed to be Jame~' ami ano\hcr group of 200 downy young 
which appcarcd to be Chil~ans, but 0nly one dead Chih:an was found to es­
tablish idl·ntification. The ycung l'f ali thrcc specics appcar similar from a dis-
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TA llLE 10: Analyscs oj II a/er sampi<!s from 
the Salar de S1mr<! 

A B e 
Tempcraturc IO''C 60'C variable 

pH 7·0 6-2 8·7 

Conductivity (mho) J ·6.5 5·96 10-4 

C03 = (m eq/litre) J·O 

HC03- 7·4 2·4 !·2 

c1- 6 56 42·92 91·79 

so.= l ·67 17·3 l l 98 

ca•• 5·2 11 ·8 7·22 

Mg' • 7· 15 2·03 5·32 

No analysis for borates was rnadc. 

A = a s"cct "bofcdale'' spring containing abundant green 
aquatic pl.ints. 

B = directly frum thc main boil of thc thermal Baños de 
Polloqucrc. 

C = from shallow water surrounding thc nesting colony. 
There were largc diurna! t~mpaaturc tluctuations duc to 
!O cm deplh. 
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tance and pursuit across :he s,ilar ():1 foot is :'utilc. Thc ncst ,1tcs 11crc not 
locatcd, but arpar::ntly eggs wer:: laid in late April and again in lvfay ,,r Junc. 
There werc fcw grey immaturc bírds prcsent to indicate car!icr ncstine. 

l visited thc site agai n on 7- l O \fay 19 7 3 and found about 400ll c\ik,111, 
ata ne,ting colony wíth 1516 ncsts. Of these. 375 contaíncd an cg:; ;ind (,0 
hada cilíck in ornear. Dr \1. P. Kahl indepcndcntly ccnsused t!1i, cnluny on 
11-12 May and estimated 200 chicks on or ncar the nests. suggcstin¡'. con 
siderab:c synd1wn ous hatchínf in two ciays. Tiien: was also a large cr~chc l1f 

800 birds. indicating that cggs had been Jaid rrorn \1arch to Arril or latcr. 
Not all of the adul t birds appcared to be or brccding agc. Thcrc wcrc nt1 

grey-plumaged birds ílying in thc area. but thrc;e agc classcs of ·adu:is· : (al 
almost white bodics without red in thc wings: (b) palc pink bodic~ \1ith red 

wing cover(s; and (e} adults with strongly pink bodics and red 11 ing ~t,vcrts. 
The perccntagc of thcsc prcsumcJ non brccding adults is unknown but 
substantiai. 

Thc nests wcre constructcd in two groups about 30-40 m apan. ;1.lost 
appcarcd to be about 25 cm high and 35 40 cm bro:1d at thc top. thc ncst sitc 
was flat wit:1 a surfocc of fin.: graincd grey mud. r1c arca was Cll'. c rcd w1th 
2-JO cm ofwatcr. hut much oftlrnl surrour.ding thc inncr nests wa~ dry. Thi~ 
woufd grcatly incrcasc thc surviva! ratc of thosc d,íds which kli frtltll thc 
ncst befo re thcy wcrc l1IJ enough to di mb back . ~ksts without cggs sccincd t\1 

l0sc thcir rctaining wall tiuickly and complete, hut cmpty, ncsts wcrc rarc. Thl· 
g~ncral imprcssion was tif rapid brcakdown of ncst s. accclcratcd hy wind 
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,ir;1,·1\ 11:1·.~· .1d 1, ,1i. 11 it li t hc lll'l'd i~,r t: ,•:· , t;rnl rcp:1 ir . T11L·1:11 ,·::,:, :·:e: :1 , .:,c,í 

<J 2. 2 111 r n 1 ~.l .\) i (l h _ l)) , 5 l. -; rn 111 l ." O. 1 ~ -t ~ : ; 1 n ,: t :: e e', '. r '-' rn e : ; ;.: , 11 e re 
~-¡ _( \ • .'J (•. ! {'{, _(), 5( ). 7 , ~7 .[} ' :~l). l. ;¡,¡,j ~ :-:.- • ."~ " i :\,'¡" L'! '.c11\ 5 ). 

\\ hik tlinc ;, ll l' c1 id ,·11c:,: 1h:1t 15lll) 11c ,t , 11 u ,· ut:l-;c·,!. 11 ,· c:an :1ssumc t lut 

: h ·1 1· .·¡- ·c·,,·1H,'li :51 1:\ ,·¡~¡,:, ;u1d .~C[ l(i :1d u ':,. Th,· r,· ·.1 ~·r,· 1 ~(1 c;,:s J,,~! ), u, 
rc:·.1:111111: .: 111 ,11,· imincd i:1t ,· 1i,·init~ ,, "t i1c 1: ~, h. Sinú' t:· ,·1 !1•', IL 11c li;11 c n,, 
1,k:1 i1 , ,11 ,n:1:11· li: ,d hltHI 11 :n1:n. hut q::· I,"' ma1 [, e :1 '.:,::1:1rn:m , 1f !(\'\, Fc11 
,:,·:1,: ,·lu..:k, ,,-,-r : :, ,1• nd. 11" 11 L' :"t1rt hc r :1"u 111c· 2()(1 :- ,,:ir:¿,: :1t : i1<.: nc , h :rnd :-:l1t.l 
Íll i !l C c·rccllC. \IC C;\ 11 Cc1llsL' rl';Jl Í\l'l\ cq11ll JtC -:- O•'., \1 í i' Cl!Cí í L'¡' í,1, iLICl ÍGr: . 

l\1t..: 11 i ia l ¡,r~d :1t," , :ii.. c tilc Andc:1 11 \\' , ,11" nusi,·_,, ,,; ,·:1,:' 1.;,·:11. P:1n. ra F,,x 
/)11.11,·1 ·,,,1 ...:ri.ü ·11 s. a nd \',1ri ab lc ! Lt " ~ !l1,l<'U / ' <1<· ,·1i,,, .:;,, .11 .,, :rnd , u e: h 

;,L\ l\ l,.' t>:. 1..· :- ~ ¡1" til1..' .· \·1....~~· 11n ConJc,r 1 ·u!r1,r :: .. :,1~i/ 1h!, .\ ;~n,J . .\ :hk·:~:~ l- ar:i.._~a:--~ 
JJ/¡ ill(o~h1. ;L ,111 \· a _.? ~og1</t :1/ ,· ~íl l oc..: ~:r :tt S;.iílrc. ~ul n1.. ':~~· '.·:J , h-..· .. .' :~ 1..'b>~r\ ;;J 
t:il--in,: ilT11i n~11s . J hc rc is ,dSL' no c1·i,k ncc that cgg ~ L' í :" L' ung are c,1 lkctcd 

1·1,r l: ll'll,:11 c,, 11 su mpti(1n. 
l n .\u,:u,t. a t :he :i !_,:i 11dpncd min,n~ ~i tc l' f C hik:iy:, ,,n til t'.- nL, rt h shorc 0f 

Sm1 rc· . t!;L. ),1rLh 11crc m,,uít ing c:,1;1t,l\;r fcat l'.c' r , 11hi..: 1111 ,·rc ,'" th,' 11:, ter ;ind 
:i! , ,11g t;1c sh1,,c. O f' l 0 ::-, 1) ib mingns c,,untcd (8 CJ6 j,111:<'li. 125 ,:nd:, u,s. 3~ 
,-/Jif1·n., : 1. and -'·' imm:Hu rcs\. on ly t !1c J:i 111e< 11·c,:.: , ccn 1\i t!i 1·e:v hcrs 
dct:i L· hin¡: ;1 11d hl,1wi ng :111 ;11, . but it i , pl1ssihk t ha t :i'.1 , ¡,c·c ic, 11·e rc nw ult ing. 
ThL·1·c \1 a~ 11\> indic at il'll ,,r nwult in :\' l) \"c' mhcr but b,•t h ..:,,nt,1ur anJ !l i,; hr 
!·L· ,tt h: r, .,, c' í c' ¡' :-,· , ,' nl a l 11'.c' samc ,itc '. h e· f,1:l,111 ;n:; \ ! :'1. \l :1n1 J;1mc, :11~J 
,\¡h~~·~l ·~ :'~ '\',;,._'....,,cd ~- , 1n,~"!Í l 1H)t1sly ne\\ r~LJ :r~~ t:!L arh.i {, '.·. ~ ht ~ el!,,\, l"":i \. ar.J 

t h.: L·11 ,< h:ic! f,ric·. ht r ... ·J ícg~. T;1c :,uli,; 11f :he c :1:k:11'. ¡,,,pu :1t1, ,n 11 :i, 

sq;rc'c': 1<c,I , ,1111c di, t:111cc :11,·ay a t t h c :1c,t111g ,·,,i,1ny ;1 11 ,! : i1,·rL' ll";t , 1w inJic:i · 
tí t,,1 ,, 1· 11 1r1ulting thcn.:. Fl i;lit lcss adult, h,11c not hccn l, h ,cn cd . 

l'l l,' \ 1 \ r: 1) -.; FSTl\1.\ T ES · 

ri ll.' :•, ,madi,· naturc o i' l1 an1i ngos is L'bYit,us hcre . Po¡0 1:! ;lt, l' ll c5ti matc~ !",,r 
Sa lar de Suri rc ,1re pr,',L' ill cd in Tab k : 1. and CCi1'c:~c, in l1t11c r :\ r:-:3 
l, ,,·:1:itic, : lfL' cqoa liy irrL':,' lllar. LL)Cal rc~id <: nts :lt Suri,c :ndic:1,e tha t fr\, 
fl arni 11¿','" 11nc pn.:\c nt un til ca r ly 1 <)'7 2. 1.argc nu mher, ,,t) umcsi arr i, cd and 
sorne l,ft!ic rn are hclic1·cd l l1 ha ,c 1ll:st cd. Part of the i1;~·r,·a ,c fro m A ugust !O 

\: ,11·c111bcr rc;1rc:-:cnts mt' rc grey ir.1m;1t::rc bin.i\ hu i thc~ :1rc noi nccess:iril:, 
l,,call y produ l·cd . Thc popul:ttion of (/¡i/c ·nsis l~:b ~tcadii: inc reased and thcy 
11,,,tcd in 11n2 and ¡ t>7 _~. T h c nurnhc, ,,( a 11 J i1111 1 has incrc:1>cJ at k :ist l \\ÍCC 

bu t thc , pcci cs apparcnt ly r L'l rc a ts to 1ll1l;Yia to brccd. 

T ,\ fl l.l I l : F/a111 i,1go popular ion csrimarcs 
fo r Salar de Surire 

U ll tÍillifS clúlemis 

i:ch ru:,ry 1957 (147) 200 no n e 

. ' A¡ml 19(,9 ( lf,5) very abunllant nonc 

August 1972 

Now n1bcr 197.?. 
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FEED!NG BEl!AVIOL'R ANO ECOLO(;Y 

Di!Tercnccs in bill morphology SLI['.gcst difl'crcncc, :n fccding bchavitiur am! 
ecology bct\\'CCn thc thrcc spccics ( 141 ). Ali cxploit thc food rc,mm.:cs ,1f thc 
salt lakes and Jamesi may bc,cstricted to such habitats. B\}th a11di1111s and 
chile11sis have becn obscrvcd at thc frcshwa tcr lakes and bog a,c..is but cliilrn 
sis seems to frcquent thcm more cunsistcntly and in grc..itcr numbcr~. NPth;ng 
is known about the food ha bits of either spccies in thcsc arcas. ~ot ali hogs are 
uti!ised by the flamingos but the limiting factors are unknown. Laguna 
Paquisa has excclknt 'h,,fcdales' and severa! µonds. and herc chilc11~is acti,·i 
ty seems to be limited to the open water. The 'bofcdalcs· at Parinacota lack 
pond arcas but attract sm:il\ numbcrs ofílamingos. 8oth ofthc~c :ti,·aii t:c~ at 
tract numerous other water bird spccies. 

Ali thrcc spccies can be obscrveJ fceding in mixed tlocks in dccp watcr at 
Surirc and no difTcrcnces in bchaviour havc bccn dctectcd. Al! feed in hcll\'­
deep water with tie:1ds complctely subrnerged. At Chilcaya on Salar de Suri;e. 
the birds can be obscn·ed feeding in deep water, shallow water. and on soft 
mud. Thrce basic tcchniqucs have been noted: 

(a) injamesi and undinus the bill is lowcrcd to thc m ud and pushcd forward 
as the bird walks slowly, the uppcr mandible lcading thc way. Thc hc,1d 
is moved from side to s_ide and as thc dircctíon is changcd, thc angk of 
the head is diangcd so that the uppcr mandib!c always lcads. Thc 
resulting track docs not indicatc a regular pattcrn; 

(b) in jame)·¡ ,rnd chile11sis, tht: bil! is placed dircctly down. pickcd up ami 
placed d0wn in s~::ctcJ ~poh. Thcrc is no pushing ano no bil! tra<.:k 
formcd \,ith the footprints: 

(e) in clzile11sis, f'ccding in shallow water has bcen accompanicd by acti\'c 
foot-~tomping, whicn apparcntly stirs thc water anJ uppcr mud laycrs. 
The bil! is lowcrcd and moved dircctly at thc fcct. 

No spccies has becn observed to walk back ward whilc fccdin~ ( 148 \. w 
feed at thc surface of th-: water. or while swimming (220). 

Bothjwnesi ami u11dim1s commonly drink frcsh water at springs at tlic cd~e 
of the salar. Thc bill is dippcd to thc surfacc of thc water for onc tn ,11.0 

seconds. and in andinus thc head is moved sidcways whik bardy touchin!! the 
surface, then the hcad is raised and strctchcd upward unti! thc bill tip is higher 
that thc cycs and thc rcst ofthc hcao. Thc action is repcatcd a numhe, \11'ti111, .. , 
befo re thc bin.b waik off t,1 re sume fccdi ng and are re placed at thc spring by 
other indiviJuals. As many as 50 birds may be lineo LI)) on both sidcs ul'thc 
tiny strearn. at a point bcforc it cnters thc salar. 

No birds or stomach sa.mplcs havc bccn collcctcd Juring this'\tuth. In 
May, thc mud CMcrcd a rink ]ayer which was ver_\ widcsprcad in thc an·:1. i11 
cluding thc zonc of chile11:,is fccding activity surrnunding thc ncsti11!! colnny. 
In ac.ldition, \,idcly scattcrcd smaJ! (15 20 cm or lcss) clumps of dark brick-11:d 
organisms and green organisms pcnctratcd thc mud surfacc ami wcrc visihk 
from abo ve. S:im ples ()r ali thrcc typcs wac collcctcd for furthcr ;111;ll} ~¡.,_ 
Thcsc red ano pink orgunisms rnay be thc sourcc of red p¡grncnt 11.ir 11\.1..' bink • 

90 .!\1orthcrn Chilt? 
·\ 11 um hcr nf sp.:ci,s ()f diaw1m h:i,·c prcviou sl~ >~e:, idc:itificd from stomach 

s:1t11pks ,1f jamcsi (216 ). 

CONSERVATIO;s; 

.-\11 thc rnajnr fhrningo hahit:ns in thc Dcpanmrnt of ..\~ica are \\Íth_in the 
b,Hmdarics of L:inc:i National Park. Un!'onunatc!y. nau,ma] rarks in Chile are 
iwt inl'iolatc arcas and severa! gol'crnmcnt a~cn..:ics are pursuing count~r­
pr,,ductivc schcrncs f,1r dcvelopmcnt. Thcsc inc!uJc t 11c construction of an in 

tcrn:lliona! highway for comrncrcc anJ tounsm. inncasing the rrc~ucuon of 
thc alrcady ovcrgr:ucd llama and al¡iai.:a pastlliCS. rcmoving water tor hyd_ro­
clcctric gcncration and irrigation of thc coas tal dcsert zonc. and thc explo1ta­

tion of mi ncral dcposits. 
Th<.: cornplction of an a!! -wcatlii:r highway to thc I3olí,·ian fronticr will end 

an era of isolation and inaccessibil:ty. Thc r,,ad will jircctly pas s through t~e 
bog arrns of Parinacota and follow the shordin<c' oflago Chung~ri. This w11l 
not oniy incrcasc disturbanccs but will allow casy access t? otncr altJpla~o 
arcas. This shoul<l afTect othcr specics, for cxampk thc G1ant Cuot Fulzca 
giga11rea. more advcrsely than thc ílamingos. . . 

Thc Sah,r Je Surire is one of the most inacccssiblc arcas or the alt1plano. es­
pccially during the rainy season. it has fcw hu:nan i.nhabitants and has 
eniovcd a rare isolation. The bcn:::ficial cfíccts ot th1s 1sobuon are furthcr 
at:c;tcd l(' bv th:: presencc 0f the largcst ¡,opulations 0f Vic..111a Vicugr.a 
i-icur;iw and ÍZhea Praocnemiu pcn,wta L'!l th:: Ciiilcan altip!ar.o. 

TJ1c sdiemc of thc (\)rporación Je Fomento 1.k la Producción ami thP. Junta 
d;: AJclan t,1 Je t\r;ca to recstahlish thc cnmmc,.:ial <é'Xp\'Ítation 1.~ f borax at 
tile Salar de Surirc can only be to thc dct rimcm of wildlife. Test bores are ~n­
dcr way and a !rib1.~ratory-residcncc has bccn eq:i blished at thc salar. Stud1es 
to determine thc li:1:iting fact ,Jrs affccting fta:ningos are mger.t!y necded to 

~uidc thcir future conscrvation. 
- To surnmarise. thrcc specics of ftamingo Ji,·c cm the altiplano of northern 
Tarapacii. Chile. T:,e Chilean Flamingo is known to ha\'e ncsted i~ 1972 and 
1973, and James· probably ncstcd in 1972. The Andean occurs 1n nu~bers. 
but appcars to retreat to Bolivia to hrccd. All explc,it the salt lakcs._ and;ames¡ 

appcars rcstrictd to thcm. Frcsh-water lakes and bt1¡;s are freq~ented _by 
chíle11sis and, to a lesser extcnt, by a11di1111s. Po p~lations have bcen increasing 
i 11 rcccnt y::ars. but Jeveloping prnjccts may rc,-crsc this tren d. 
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sonían - -Pcacc Corps Environmcrital Program:-nc in Chile. Transportation 
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