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3 ficli reseavel on whish $his dicsertation is based was Gce
conpiished betvoon Csbober 19kL and Septesber 1946 while Y was attached
to e aceric.n Dlassy in La Taz, Dolivid,  Thoe fired youw of residence

vea sront in £leld reconnsiscance and litrary roscarch in oxder o grin

comesistion of iz aeute problems fasing most sltinlons ine

b=t

Imbitandee, uring tha second yeor, fourtesn.page gquestionnaires wore
aurplcted in the #leld on ezeh of the 35 estates and 14 Indilan commmities
trectod dn this stulye

Tuz aunllor is vory apyreclative of the unstintési cooteraticon given
by the Polivieu iinistry of Jgricelture, Yn selecting specific eatados
grd Indien conrunitiza for eiudy, esversl spocielists gonitributed their

izdge of hishland eprarien orgenization. Ihyeovor, the Directoxr of

ﬁ’

Bural Zoonony, Ing. Jorge Alcasay Axpuero, assizned four gorleulfural
tecelmiciens 40 aoeist in the compilation ard tebulatlon of vav dafa.
The ficld techaiclans«-Celas &, Heyes O, lnds ¥, Cruvez, Iugo Rubla de
Gelis and Dulfrcio Talaem Ze=scz0 $0 bo bighly commricd for their une
e atbhentlion to minute detall and the inielligent epplicatlon of
thedr ioctiomde kouowledge of the lceal sitvation, Finally, the lMinistes
of Lgpieiture, Jurns dunso Cusnen, imsured suecessiv) completion of tha
£iedl irveptisotion by giviog bio official sieamp of epproval to the
wojucta

I Ceeply Indcobted elso Yo Dr. Roysond B, Orist, py advizor, or
the si0l? of The Lojorizent of CGeogpaphy at the Unlveroidy of Lsryland.
Tpovonnor Drist’s supoostioh, the instl trilonnl beclgrourd of the
prewailing enrerios ergecization ves developeds #lg interesd in oo

gyvolnticn of land tuonire systesg, em} persoial familisrity with the



TLEL OF QQH.

R

Tugs

& Gopneral ?foﬁ’o.o‘-¢oc.cau;..«u»vt»canauc-a vy i

SR

TLTIGASA

Sy
N e I NIy 7

rushure anﬂ 1and forms

T I P A :
RN

bt -
the gyiin

Grorunziion aoder the Ines

Fuagebonguent temres

)
a-\,

Ireovinees of

mouyos, Los dodes gnd Inpnvd




¥ oo

1.

LWL Qe BN PR FRPET O CRNFPCC OB OQES

Al
FEr G P8R NLH EQECCARPVHECNUOOBOBCUBECREDY O 3-,4.4.



LI&T OF TAULZS

Q@Al "f‘m;}.-’if“w.’iu...’.Qn‘.’"‘.’%b‘.u’5‘&.3»&-{#4”.’-.»@asa.‘.‘.i‘.}u»i.’....
Vpiagival Freelonguest X‘laht. ond Autwals in the lake

e e DD
Titigasa '”‘”.uﬁ.;.-‘u-vwouum--«nvuptch- CEOUNOEREIOIS L OB E

Eiaﬁrita%ﬁwm.af ﬁ?““% lﬁnﬁ@é E«%&%ﬂﬁ ﬁbcﬁ Qu t@ biuﬁ.agu

Aokritution of Iand Lacorémf* to Surfaen Cor xﬁm&ti Olimee ©

x«ﬁﬂ th‘?#ﬁhlittt‘*'v“»tha T IR

Diatrimtion of lond Accarding %o Surface Uonfliguratione-

'mgjg"‘%eccoioq&wcntcve';.ti FEYLHITISEGECEREESSEFEEREEr oS

Motritation of lend focording to Surfece Configuratichew-

u‘("‘i?d..qﬁthcboldtQOGtt..'.".(&'o”"l...llQl‘ll’ ([ EA R R A XN}

W

§~

Hursd &ﬂ“&htlﬁ"ﬁ and u&mity.......u..u..,.......nu.u

Pra—

io of uul*ivatﬁi e Unwitmamﬁ lanﬁ hy ix'mri 108Besvesn

-‘&swim‘mm af Cul Mvat;eé La:si b@%‘@a& ..?::emmtm and -

‘;,;;ﬁ*wv*a:} AN Beasatesnntnessesarssssnscviscnosassonenson

-y

LR B

Metrivetion of Cultivated lam w)‘&ﬁ%ﬁ R0 zficﬁ-cfrfi a0l

. Y.
Lo el Uy OBecsnasesansscsssonacessnssssscasteensecse

aw‘:zzib&:t ion of Cultivated lani between Froprietors and

e
%E“s »g«»-i wﬁﬁ'i EnE UMl eeasancserssensacscnsnesesntedse

u««

Hiatriteticn of Cultivoted land bhetwmeen Irorvietora and

fplaes by Ur Fllleseesonsestsscsersnsnsersusansstassstonsyoce
tyorage Aove Yioldse«ilos Andes, Cmmouyos, Inoo¥icesesvsess

 dore Tislide~lobe Bapin, CGiuguissen, drzentinn,

ol
N PR P P I DN EIE NV G PN E LS RARL IR NG ERNOHIOEISPROGODOTROEQRGD

FY Ay T - $)
Yokl h’,;vi‘ui&i}“’i“ma?? A28 CaRoUY0Oe E i ceasonenseanes

2 Cattle and Shasy botupoen !
= fkﬂiﬁiﬁg rmauyos, ﬂ‘*"”“”"‘vi S AUEBTTessnevesas

of Thereaskiwed Sheop on Zstalose-hos Anden,

vii

CI -

¥ 8

poa!

&
Fio

59

61
64

67

70



e anl Detha of Cotile and

T [N "
e of Sattlo ond

strre and ihwber of Gabttle ang |

S EGRBOINIOI R PEFTRASPECCOEDIEIYRELPIO

Lo iem;s:s;m, Ingavi.

LB, &ms“yw, Inzavicee

'ﬂiimt.mfz of lend iu Imdisn Gomnanliiese-tmosuyos and

" ¢ 2 Y S
crepnity Robood Synleilecnvossvescsasssancsoce
e

Hyated to Unenltiveted Iand on Commmnilictese

P PR S N ete ed Ty .
LTINOZEG LE00 2I0M00we PO ard d»’;’::_"j%?it eessgnsseceBIORTRS

. e - co

-it' a5
LA VaFYeteosecrriBOI RS R

<
S"!‘
243-
o0

y~‘

73

]
L]



LT
P laviles b nabmanens s

‘B AR CERA B E N RGEAESIEOR D

lf@“ﬁ@ﬁ’@o&?wiﬁ'l!’—{Bbtb@ﬂcngatﬁﬁmﬂﬁ

LeTMeO IR BT

Ed ke HeEEDY

T8 EABLO LR

CHEXPECO SO

BEPRIDS VSO

)

e
B




teeyth

oy
3. S
[] =4
L) &
£
o
il
oy T
L f 3
) L
% Lo

&S

£4

31

5]

(]

e 3
v ¥

i

L3 ]
e "

‘i

i
]
.
*
Lt
3 Ea
V3
o
e s
et -

P

AR




e sand mdles slong the vestara merain of

J: e

SGumarios tho Stowerlng dndson mounisin sysben o

ehaln vaoyivg from 300 bo LG0 miles is width., In

croa parallic) rangos, crxlionfed dn & goneg

woe dato two ralatively highs olonely

Lhrss RoRars sxtosiod Fanges in port

apeend ersuts

$ Zadk presend in southorn Jora

v %e o nonih of

Livia pdus s loter epor vhich ouds goulhe

N o - o R 3
mnxioma vaﬁ-s Ty éoib’.&f Fi

. )
sasbunyd o crooie

riiliova) g tio

e e s
VOO BRI I

ghe brosd, fiad Teo-uile

s

Thin eatsagive piaboad, oo: ning they

1,44

repn torodnug, eonctitutes the

Bogrhine

EL U kA e

e Bundyed wiles o tho soundh dho

Ly fomi

JEETI
P wt{t




m

{vs$ hishlsmds), the Centrel Andes, msyked by the guwms (Ery W&M&}
andl $he Scutbern dndes, largely foresiads. The Central Andswmn pegion,
conseguenily, includes gll the mountalinoed aren of Porv, ezeept the
grirans nootiarn pard, cooatal Poru aund the wostern gordillara a8 faor

2

coath a8 porthern Ohile, tho 100 mils wide gl e and Hthe sastern

izlen

cordillsma of Holivia snd nerthwestern drgenting. Severcl peasks in

this erec extanl above 23,000 feel in altitule and mWOST Tasseld Are over .
153,000 feet high. By poders transporiation stondsnds, based ob pellwoys
i puto Righways, thess high mounioin pazses present reay problems, bud
in terss of indigenous miture, based essentially on trevol by fool or
®ith 1lamas and alpacss, the mountain barriers are not incwrnountable.
In fact, within the ziigh:iam sres mobility is corparatively feolle Lov
ths Indian, the ehief limiting factor baing disitonce {10, p.3Je

The great physical relief of the Qentral Asdes bes piven rise to

thwee altitudinel gonss which ars luportant in terms of climte, vece-
tasion end batan habitation. JIn refurring to this phencwecoa, Iseish
‘Bowon ke stolod that "novhere eloe on esrih are greater plysieal
conlrasta corprevaced wiihin such swall speeost (S, p.47). Tohe lowest
altitudinal zens, the $icrrs gallonts (hot land) of the indizsacus ine
babitant, 15 bent ewemplified by tbe parched ccasteld degert snd .ea:’mae:zg
foothilla along the Pacifie Coast,  The inbercedlate zons, tinrrg -

teomieds {tenporate land}, erbodies the forestsd oostamn mounbsin -

wvallows {oondnreg of Dam and yupsns of Boliwis).  Coatadning ouns of

the wogt gvocioseler mninin scenery in the world, these vollieys,
Iicicing the Rish conbyal pleimwith i fleb csoturn Jewlowd, fop
ooy cogburlos Lave supplied the more densely popadealted bkizhlandg with

sembetroplesl prolusss. Intorporated iz the uppormesd lavel of this
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slbituiinal scels is ths $ierzg fxig (cold s.mﬁ)-_melu@i%ly densaly -
inusbiled intermontzne poskets nestled in the pliirlers; the puna, o
graming lauds of $be wlipasa and ilamay and the Alpine-like aniesn peaks.
sn analysia of erchecological materiala from $ha Vencrel indes, natepe
theless, imdicates rather conslusively tuat the great relief ond diversi-
¥y of clizmte within %a&re‘gion &34 not slwnys produce $he sharp cullural
divisicus the contrasting nsturel eavircnueate would suggest (10, pel3l.

. ¥ow so upknosm period the Ueutrel Andes have supported & seieoiary
Indinn population angagﬁé primmrily iajai:e cudtivation of maize, 3}@*
tataes ard guinos Lut deperdont also on the more mmn& pastoral pure
gulis of their less sotiled sncestors. The Peruvisn cosstal desert ami
the plotesu veglon, espscislly the shca:ag of hiatorie Ioke Titiceom, .
bagans tho cender in forms of Imiaa eulfure of the hisbest ecivilisation
In Soutk Amsricas Dully conparable ;ln achieovoment and intennity to the
Hoya of Gontral Asericd and the Azie¢ of lexico. Ancesiors of the
present day dynard Indiass living m'mnd. the southern shore of Titiene
had developed ab Flahuguacy an alvanged gomuunnl, theceratie staio o9
carly es tha Third Seabuwry 4. B. After reaching ite apoges about the
yeox 500, this eivilizatlon graduslly declizod unsil $he Ayerds
suotuabed to the Incaa' guperior military tecilos during protuact ved
pempaigns aitexr 1,000 4, B, DBy the time of tho Jpanish Gonguest, all
Indian Srives fnbabltlng the high plateon hed felleon wader the hegumony
of the Ineaz whoze enpire extenicd along the éndes ountsine fros
Eguafor to centrel Ghile. Throughout the Loke Titiscacs Pasin are o ba
ooen the puins of the Tiakewnaenn Period as vell as the povrdially

deatroyed sgnednads, sbandoossd sgriesltural terraces end erumbling -

m

stone yrods of the more recend clvilisution of the Incas,



Tro central platesu snd dntrieste folda of the associaied mountain
atxoshures bold rich dopozits of precicus metsls and strategic minerals,
Alfhoush the minoral wealth of the Dentral 4ndes probably was of liftls
vaiuge 0 the Isdians in the gaylier stoges offt};eixﬂégw_;log;«;ﬁm%, ‘i*;ha;r
expicited deposits of goldy silyver and eopper for the manufaciure e@
tocls, hoeusehold utensile and crmnmenis ag fhelr ca;ma éwﬁl@geﬁ. Tho
Spenish eonouistadores, pushing down from Fasese. eod daland through Fevu
in scarch of Nl Dorsdot®, the mythicol golden uan, sonfiscated the mo-
cummisted wealih of the Inoas, amd exploited vew mines such as Sgon
Rigo® {rich hill} et Potosi, Bolivia, which hes lived nup to iis nome by
rrefucing a billien ocunces of silver to date. The Azuaras and Quechus
Irdiang were subjected to forced labor in the mine® {zepsriinientcs am
mitag) with practically no regard being given their former sgrimltural
and pasforal pursuits. & great mumber periehod from the pressure of un-
gecastoned lebor and fronm disezses introduced by the white wun, while
the highly intezrated agricultural econonmy which bhad evolved ‘ahrwgz;
the centuries wag almwsh cumpletely disrupted by repasious wggrlar&&
who were more interested in the exiveciien of precious metals. - Minirg
aelivity fell off in the 15tk Century, but today tbe Contrel Andes
vieid lovge ¢uanbities of minmrals such 28 tin, nine, lead, &%LW?
and tungsten whish sre of strategie iloportonce to the outside worlde

From very early times the seolel organization of the Audeen
Iniiens was bussd on tie clan which, im tbs anli of Aygad sceisty, weo
Inown 82 an gyilue After $he Indians becare esteblished &b a sclentary
aomic:itural poople, the srily assumad greaten Lrmportanes o8 an agreri-
ez uRit thun 83 & scsisl howds lamd was Leld oollectively by %his body

il owes sdninistered by e load mpa of the cwmmnliy who nas Leapoliie



i

bls for i%s enmpl relistribtulliony but land contimed to belong to the

s and inlividuals vho recaﬁv&d_ yoerly m_mzwuﬁs were uoh pole

withad %o alicuate any paritions of it Thus true propariy in lond @ss
al-wst uaknory aneny the Iudisns of thio reglon before the arxival of |

£he Dounierd whose cultursl bhaggegs included a system of privals propere

ty in land knewn o the

. or lorge landed estale, which bhe had
frlreited frow the Romns, 4lthough the majerity of the gonouisiadores
vore victlng of tile stifling lazﬁ‘;rgegim in Spein, it was forcibly ime
posed on the Irdisns with the ¢onguercrs as overlerds,. Tha beiier
| egricy 1?;11:&}; larde of the grilug, togother with their Indisn inhabits
earis, ware ingorporated iate large private eatates, and muwviving
indisn gomunidndes were rolegated to leas fariile luond on the plabsau
or to igolated soeleuliural poskeds in the mountairs, The Indizns did
not acoept the conditions imposed on them with complete apathy; indlan
rovolis mere commwon, though generally futile, during the colonial
poricd, Horeover, acis of violence by estate Indians againot thelix
mesiors have incressed in recent years, en outwerd indicatlon of the
smouldering restleassnses of the imdigenmus population, Thus, in the
- Gentral Andes two mutually antagonistis syatens of land tenure gonfront
gach cihotewtin ‘ce;;zmﬁal holdings of sommmity Xodlans and the private
estaton belonging to desserdsnts of the conquerdes--with the imbter
doninating the soriculturel economy (11, pe L)s

i ares enoovposssd by the Contrel Andes is en inordinatsly
eoiplax geozrarhicsd region, yet 1% can be furihor subdivided inty
grailer, relailvely homogencous units. On auch unit, the leke
Titicoca Basin, conprising tbe level land along dhe scutherm marpgin

of e lake aod iis ad jocent tervesed slopes, has provided e



continucus homs for man during the past é.aaa years., This physical
setting provided n stoge for the rise amd fall of &t least tTo pro-

; Incan civilisaticns; it éceupi@& a stratezic yd&iticm eithin the framee
wark of tie vest Incan Bepire and has played Lost $o a foreiszn inveder..
Interplisy of the verlous elemenis in the natural exd buman envircnzsnt
of &ra lzln basin bas been extromely luntricate and of long duration,
resulting in @ complicated Jund use psttorn. In this study, faciors in
the rhysisal enviromnt—«gwologml structurs and 'iamform; soils,
vegetation and climeteo--furnish & backlrep before which the inhabitauts
" act ocut thoir lives. Ficld studles of land utilization prectices on
hsrga landed estater opd Indion commnities provide raterials for en
é.n.a}.ysm of the grave prodlen crented ’t;:;r gimltancous exiatence of
rmutually entegonisiic systems of land temre which, slthough frozen in
an uneasy truce, are in reslify separated by kalf & worldd fu origis

and developmant.
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SBTICON X
TR LAEE TITICACA BASIN
dhyoleal Setting

Yor Phe purpese of thin meaﬁgaﬁa:z i% is unnscesasry %0 p;m_a
the Leke Fiticnos Bosin uz.ﬁaia @ ﬁefmm. eontinuous phyaiogrepbis
boundorye - & goneraly ti&a ?«‘é‘zﬁ-m of legona &mimm‘mpsma
aloest the eatire width of the intericr basin, may be used as tbs
poxrthorn boundary, while the mstm Aixits are sbaxply delined by tht«
serrate Givides of the Gordillers Real. Topegrephic ghanges to the
soith and ées@ are kess abyupt, bt the deep qbasy carved fm the
Bliir-lens by ﬁhﬁ ia Pax River rather effectively serves 68 & southe
ecntern damerastion and the His Dessguadaro, draining lalky Titicaca to
tha oouthe 29 The westorn borders &nmm@ discusaion of tho
facturs in the physical emvircument-ogeclogical struciure and lamd« .
foraa, oolls, natursl wegelation and e;;imt@mm Aimited to thooe
particular elements of esch whick heve paterially affecied ihe tmture
of zontx ectivities An tho rezion.

Guslozienl sisneture s Jands

evento in the goolozical history of the Uentral AndeS««priznyy Qrogeny,

. . A0 wderstending of ‘;tlswa :

vertion) updift end gplacicticow-ara reguisite fop an ascerate intare

pretation of $he ltpoarisnd topomrepble Leatures found o the lake basin,

bhorel She eneedtreld mountaing of the pyesend high inles were GoRe
aidevsrniy lowsy i olavoition, 3he geclorical strusture of the tua

ploses 38 strixingly similor. s goncrnl sirike of the strada ups.



folded during esrly cud mid-Tortisry times wes nartiwest.scutheast, and
$this trand has beon pressrved to the present. The ml&ﬁvsly level
gentral plain of wid-Tertlary, flanked by & young -‘emz‘mrn moundain
renge and & high wosiera platemu, ms weg_m&_by diastrophiom
into the gliinlana, the peeked Cordillera figal and the less spects.cum
Foritins wmillera of t.,a ;weaen%.‘ Tb@ mﬁe:' i’aai:orms c:af ttsa drainage
patiorn wevs *cvmﬁ during th&m e&ﬂy geologs.m paries.s; tha
D‘m& «umﬁvrn Aiver rmmmm s & atriks atream rrem 'i‘iticm:a to &
;»oi.ak nacy Vlloma a% least. ard tha I.a ?aa River bad almady eatablished
j.ta pajor dreinnge lima.‘. .?rie:, to the ‘aecond aignificant phage in »ﬂn&
rkysicai hﬁwwy of tm regian. éemmﬁatimz bod ta.'mn plaea in ﬁw »
sestern rangs, unccvering miws.l beariug. ignaous roeka, am extaﬁsive
lava mtymwi%s govered pm'tﬁ,onsz of the vestern plateau {3.5, Pe 35)e
'ff@”‘ icel uplify, vhich had been progrmsaiug a’s e rather slow pace
tloouch the eoarly and mid.Tortisry, became mont ;monwnea@ c}ariz;g the
lote Terticxy Fericde fﬁ‘he o nd of perpanﬁimwr ai splaaemnt is
difi‘icu t to Judge s tut in mﬁmm E’em. Imiah Bm*:mu eatimated the
vpkeaval at sli{;uly over a mile (54 Pe M43}e &omidumble faulting
along the sorging end slow ssgiing and dowm-fouliing in the centwal |
Flatn mgmmaieé i:h*;a x’el&timly rapid ﬁle?atxén; two g:ceé’c wrm}. -

foulds bave mﬂa mapped alcsrm tha aastm f}mﬁs af the granitic

Ly eud the ﬁwwwa«-ﬁanixi miai“;g

‘sp:;h

regiinal sonprising *i:fc:@ Cordillera Hgs
region, nootlwent of thoe lake basin, mgmwn‘kﬁ & faull zone. The

Streit of Tiguina, o dousp, bavrow channel separating lsguna luinalirvrea
Irom the Il rronor, in al}.‘ggmmmlitg represents & fi‘mlew&a%}@ i+

durine $hls pericd. &8 indiented by it3 rm’mfmzlw fo*m ani tho ateep

mocliviztiog o 4ts s h::m"gaz sloped, Inke Titienca is & lwge doni.warpod



s Uy £37s08p wigeinded ¢ eyqresod SpEm eawy oo TR 93n wlloyeind

enbzun @8y Cowpeniiossg OIY el *uwsisls olwuynsp suswnniued sumand

“RT U §PY [UR CEINOFLIL AWy SI0Lua useal Jo Aped ¢RIwT @ Sormanas
2TIAF Y3 1T O PlIoa $ug Uy suUTsIqg gﬁga HUTASINY AUI0 e
yre SESTATATT URTATYON 803 uUsesssq goduolniitd afmi o) yo &ip
*YPAIIOX JTOYL PORIEN UL JUS0E Ieqnd puI SIUIRIVR IUUOTLCLOVI OTTHA
+51970012 Ony £ peanidynos aiwa SONDITY POTITINS-IST TR SODTATL S1RIIDE
wavg-desys ‘gojere pojuied Lrdrme fpotyed YETOUT Syl uyanp pIILed
soa TUSH BxeT{ipa0n 643 Jo Jnopunad oyy Jo yowg - “sussead ey 1o esofs
TOIZ JUSIBIITR LTTPIIBGEE 10T 054 potad 203IBT 4YGY Payanp WOUOTITY Jo
SWTT3NO PUB T9AST ‘Torayeod sur *(9L6°d ') PSIPPEIUT 40U STA WIGTG RUT
593 (uyqouty exvT) eewyd ooy *puoses ey Jurarg *odoog ©5oT 03 WITOU
Pam BIOTEA GEOXGY TUOBNEY meay SUrmosso YipIs WY SOTIM 2T Aroseriamad
~dB q93e4d 3O Yo30qe B £q Yiwes 893 o3 odoog ute peuref eua woUTTITY
‘umEng Aq USTATTIOY aywy pounu *efesm Ioufy *3sapy sys Sutarng  rueng
. BOFIRUT 9Y3 UY oYU LIWandeel QUMY UW PRyRess *yooda 1urorid sus
<] ,,@?a BORORLTE PAUTEAP LT3nexwdds yoyum *Iaty wwy @Y yi Jo Fupumeg
*{hh*d %Gy 2305 gog Wy oy} PODRANY WSONX) BOIY PUR FUGRTITL WHILF
gONIucy 0% OTTYr ‘WY VI JO YISO SUTITAG useecs €,6Tuux oy Duora
guoupsrd gy Seoxdw popueixe [UDY BXOTITIMCD 84YY UL CFIPIZ sOuD Woiy
PoryUrpER @IVTOULH CUTSVq U 2 JO AI0RFTY TEITI0OT0T sy uy wmﬁa
amfem BY3 943 SINITIUOD WOTIRFAWLD Susc0STOLS J0 EoEERd TEARASY
BETIOID .ﬁu
goTou0DY £Q PHOTIIE ATIBOTIODIGUS BI0L BITEOMID JUGDSX BIIGL T LD
Suypuriexd aysox Lxvjusmppes peprol Lrecors OTINa ‘osrimurnow o3 wiloq
. @jUCUlPes W PRIEOID - soqey le¥Usuyeap AOTIOIUT IO UISTY ¥ O3UF

pRuozsuesy sua RPTd (exgues sugy *(23*d *6) wequal) pasTTEy-niop PEE



wnyeeydne oPaed 2oy 9y @1 Jo WII 4U PUD NoOFUT Onf BeorANg NIITg oug
g0 oty ogy gdrosys Surpnnoxd sprog Axsjusuipseo TEEOTEINN  fRsuTw
wagygnog Tupdoys LTINS @ YiTa aegen ma‘hmaﬁ appiege £zoa v oY (opin
gaTra of *Buor woyyw G1) voIumTBULY wwndey esud ‘vorsesxdon wrem oy uy
paasjunocne ojes desp pue sedoye dewgw &93 o) wmﬁ»pﬁa gane wy

SSUSYITBITLALD SnTrawe I

soanoy panitdrooxd *400.0Tp SI0WM SUY OSR OF STUYIUCD oIV LIV CURUTT
poioog-sxne 3o surexy xoud oTiuas Yowdors fofiea amwhm.m Foope a0 goiad
wgounsd puroxs Pugarns gmgo.«mg‘.&aw 2OTTOF SOTOTUOA IDLOW I3 F €970
worsstaodsnery _umwﬂnam@% ous Up “exoumd 9IAVY O Trems vy gosoud
41 vogs sxndeed 03 POJOADD §T DUST BTYL JO ydtm fooTy  *gsonimog yorunds
oy 224Jv euotiex JUTUE Of ENPOXD PRI 843 pug potxad weduy In3ey &g
Jo 8Iza euTosUIRluT ApooTy Sud BIUTS FOIBATLITOUN POUTHCAX Dauy togodaty
do238 J0 HOTIBATITTO OU% O4BTLIONZ O0f PUT WOTINVIOX Trov o ezodand

¥qs X0Z potueo *({ESTORIT) coveadey Jenbyy Suyrgunas 43 Jo Luop  cugomq
ous 3o 3yod STqTTEe00V FOST FIUF UY SATAING 03 Dolouon 8877 GOTUA BOTS
~TUIEM0s WYy YTune Aven 3roddng paey yeamynoiave 2uydors Jo ponojud
POTTES LTT010J80 w3ta Sojjsuaeyte sedors. peonxies Lidesic *uooloy
uIsqirog O WXy Moteeexiop WEBN 6y ISABe ISOUW[B OIS TN pum
wequeedon o swynsuynad Supignf eyl Jo SUOQNING CLOMUTY 41 UOTYSNF
‘3853 000°T Areswnpxoadde Jo Jorrex Yseol W Juyyveas ‘seyyrolux peppeq
~12jU3 QITA SPIOF QUCLEPURY DOJEOUNTY O0JANR &if 401eq 3027 005 LSURLS
Supysuss Suypurnce seedeop euy~~dosp Lyrwuoysdodys €1 W 8vTEr & fa o1t
Ltogurrenadde segusesm 33 Judfaere Qinoo UY eXeT J90E3UT BUs T UOLOTITY
‘uvecy OTITORZ OuY @AnaR 9603 00GZT uiewq potvThiore WW UY LOTIER)
véoﬁﬁwﬁﬁ@ EnoueIpul PAORRADR UR Jo JuamdoTeASD I3 POISIEOT DL TUT

oyI® sxenbe aad guwiiawuy S27 Arerwmnyxoxide 3O 3T #UY Fo SyIuicia

ot



4

$i5 wenobony of the lamdscape. Im the economy of thn loke busin, the
lagoon 3a past in en dmportent role. It suppliss Indimns residlag
ground 5% borders with on suxilisry food supply in the form of many
variotics of edible fichy it rrovides svonues of transportatiol foxr
wwuw« sailing vessals made frox the folcye roed fourd slonz the roxohy
shoresy cnd 408 vaters are used o Lrvigete the productive soils slowly
being cuposed Uy recession of the leke,  Recopmizing the aszric.léural
fzpor tunce of this scotion of the lake besin, $he Spanish conguerors
pronphly superisposed their form of land tenures=-thn great landed
eatate--0n the iodigsucus populatlon, and their crecle dessendants ave

azainst the surviving

eontinued to wege incessant eocnomie warfore

4 progressive though slight re@uction in the size of loke Titicaea
kas bees noted durlng m&mwgwomu,mwm&; The contritution of water $o the
Jale Iron surroanfing bhille ard wountaing is greater than the cuilflow
throagh the lesaguederc River, Wut intensive ewnporation over the ime
menee svrfzes i csusing & gredunl lowering of the level. Ths most
striling veould of Shis lake recession ig ovidong elony the shnllow
marging of she laguna Buinaluercs where ‘elow reiresd of the ahoreline
hes edded israe areas of irrizsble sgricullurak land ¢o tha estatey and
Injien commnities lecsted ereund the seni-girenlar sculilern shove. Off
they stoeply Cipping slopes om the penlnsules of Copscabons and Mata
littie benefil is devived from the lake recsssion, but Inlisn comwnie
tins restled in nw@@uﬁs valleys kove rpodlited fvom the sddlition of
a2apll pockets of roledively level corienlturs) lsnd,

Loveerdiantion of the xate ot whish tho level of Lols Titisoen is

<.

veleg dowored venuirey further intonsive #iudy, since the problem in



compliestod by wide seasoml es well p8 annusl varisbility in presipi.
Lotion, the guostion of glseisl retraat in tbe mountoins surrounding
tha lake basin, apnd chanins in volums of discherge through the Rio
Dospousderce At Finga Dolsty 8 loxgs estate on the southern shore of
loguna Minnlucyca, several mundred yorda of ;land.»raprasasstit}g a
srtical displecengot of apmreximatoly 1L feet, have bBeen unsovercd -
sivgo the beginzing of $2@ eolonial: perdod.  Thors is also evidenoe .
tat the rote of regession hss bacome progressively more ropid in the
crent phate . The ownoer of an ewstate neayr Taraco in the Ianwe -
Hinnlneasn region, now en eldarly mene recslls thet during his ¢hild.
Lhood wisits to the fepily propertiss the akareline of ihe lagoon
recohed slizost $o the heoclende house, By 1945, scrveral hurndred yonds
of botica lend Lod been expooed betwgen the house and the reirveating
aACI3e .

oo eltitudsg of te iatm‘io‘r basin incrsosos alongy 8 6lishd nopblvests.
sovtiensd incline fram 12,500 feet nt the luoke to elichtly over 12,700
fech ot Viacha, situated near the lo Tom googs, a distance of approzie
rutely 30 wiles,. Hedwesn ik plodmont of the Cordillera Hepl on the
norileast and $i hills of the Cerro de Comanche on the scutbscst,

~urdoriain by éicrite ihtrusives ecomtaining ihe lw'c-wt pative copper
&c:g;:z:;i—izs o ¢ ;m«m. the vidth of the besin propme ivcressoen from
ersvoxizntely 20 miles nowr Ia Yoz 40 aloost 50 miles gt the leke.
Sings o Romliwrating elivetic Influences of Titicaca ave conlined te
the Lruedinve vieinity of the lake, & wwe rigoroud climatic rogine
elviniene. Approacking Intuzion )

Se IVivate catuies bDecome lurger. e

tleed sod the populadion densiiy shrinks 4o
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Thevefore, the cyele of developnent is teldny plece slowly. Aveross
s0il lermperatures are low and ths nabural xmw&y cf the soil aliisr
cropping is slow, 50 that ficlds lie falluw as long asd i2 years befare
reculiivation. Since very litile fertilizer is now ussed, the zoil mset
recover largely urder its owmn pomeys . -

Tre nost prodoctive labe basin aolls are located along the ioe
nediate mrzin of legusa &mmmm. (Gradual Tecession of laks
Titicaca bas exposed zmlativaly lwge axmzmes af lake bottom goils

aslong the gonily sloping smth&m shore of the lagoon @hich, zmawam'.

'ara ca;s&zsla of being irz*ig&tad. com@enﬁm the greatost copoentrie

* i:ica of rrivete estates ogoupy tmm sai:m. ﬁlmat to the eo::galote X

clusion o:’ Irdisn commnities,

Loss prm.aetiva lake baain wiln m‘e d@ri%ﬁ f‘:Om 'i;ha eroa.&m of
sedimentary rements protruding tizrmgh tim iske ‘bmzsm aadimenta or fron
oaterial wasaed off the esatern yies&mnt. 'fm zarg&m areal extension
of ﬁmw s0ils, therefures e¢xists in tlm Gem*n de Comncha m:‘ alem Thay
eaate.ra piedmont. & m.:xre eem;lieam sa:e.l pattsm ia wa&en‘s imendistes
Ay to the vezt of the Cerro de Gemmha whers pwiaim imandation of tha
Qw%aadera Hiver flvedplain haz rroﬂueoﬁ & rolatively black seil in
places. & wajority of the Indlan commnities tm-a bosn relegated to tha
Gerro de f.«{,w*»:gmr& on the vesdt, the ssatern gdadzwat or the Peninsuls de
ueta, a sediszeptary resmant }.wmtsﬁ tc the northeest of the lsgovde

T folloving tabls presents an amly.am ‘ay the United States
Ropsrtuent of agrie liure laboratcry at Deltaville, isryvieand of four

widely ssparated surlees saomles of lake basin soilss
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GULE Le - Soil Annlyses, o N
Creanig Soluble Thysical

Ione Bioe L Suwpver Bg.. . hoostien -pB Cwrbhon X _Sadia . Classiflcabion
521602 ShY Bolivis 1.1 EL Alfe U 9 19 0.0 Loax

TS SR © Zed Covapate 7.8 - 2.2 50 0,38 - £il% loam

L abal Tt Bel Tembilie 7.0 GeZ- C - 0.0k Loamy fine

by - ihed Puerto . T8 Q.7 T G027 Ez;«?mf
er'*av loam

¥ ¥ T bR

Sm:v:a: séo., 3. oD t wn f"*cm i’&l}.w 1&&5 sszm.tng thx, %:umia Ieaes %jg

trewn (G ‘-iw i(: wl in the 151 éiﬁte ?i«i&iw of mgwmwmz; 3«_1; && (cle

vation 173,! s}a'}. me %o ita evsmme aciﬁi 3 (1;.‘-?), the saszple .ixx t’si&
res;“e%t is If‘l‘eﬂ.wﬁhlj noﬁ taa rexmasentatim o:f tha BTE8 frm maich :Lt

‘eaa 5%&1'&6. With n pﬁ mf 7.8. a,ml 2.2% or@a&ic tsm'bon, Smey Hoe 2 18
ecm:zém*cé to bo wc*resmtmivs of tho soils m ths vi cinity of ; &m Caraw
pata, ﬁituaf@i =% e 1mtcly kza,.may bat*s-s"*n tb:s sa&‘a‘wm laLa bcraim' and

Sptoaion B Aito, "’Eze ‘z*?h 8nlt csntexzt {e "’) cama‘é he aa**i._::mmrily

i el

:8*‘3.215::@{1 by USDA zoil suien*zkta tm is bﬂlie?e& %o bgwa loeald 8iznifie
canca onlye Survey Ho. 3, a&maﬁ fiova the vicini!:y er ‘X‘&*ﬁzilla rmﬁ
Swrvey Hoe ha, i'z*wa tho 1&3«:@ msin a-.t Puer Lo §mz. tzhm shm'actﬂriatics
whmh e ld mmnl&*; e e:meetnd m the lmlitiaa f“o:a whieh 'mey werS
proonned, L&cm of a&'xn&ea ai: nericx*ic: den?h& &nd aﬂa“cit? of nuzerous
sarplos from each lmaiity have pl&mﬁ Tary cm‘inite: hmﬁs on the

interpreteticn of thesp aml;fms. &a &zccw&‘t:e izum,::*am :}.cm c:i‘ tm;w

value st svait fuyrdher cmmbc&ative evidenté.

T Fey

T :,zﬁ;&}{ ey
PO St B . e WS

b9 9'3{, ﬁlimi:ia foobora wua:zly gascoliated with

interaontane pladenug, buch ez low ‘&eemm"tam and ir 1£8iciant preciple
¥
fotion, el the svnsoouent iwwuxa aolils, }‘*‘“:it the sosttered nsturel

>

vegobalion over loarze avens of the bewin 4o hardy grasses ond rood



planta, In the vieimity of loke Titleasa, wicrs BLills afford & wmeasurs
of protection from ofrong winda and the largs bhody of weter pinimises
crizeses in temorature while irecreasing precipliation, the vegetation

renerdbled o orass Btorpe.: Hors the bandier planis gre interspersed .

R
with grasces guch o trefoil, peranium, gentisnm gnd verbane, on shkich
calttle grase, whils the suwalypius, introiuced into the Central Andes
by man, ocaurg in scatteved stenda, The aspect of the yepetation in -
the dry summey differs only 8lighily from thal of the wel wistery Quoing
Lho lotbtesr somson the grosses lose theiyr burni appesranse fo soms exient
hocause of the grroating of vew shoots, many bure apots ave covered over
ty quick prowing -gmm; and tle lanisespes hes a greensy tint.

Daorlte an ezceptiondly Muzited wariedy of vegotation Syres, the
Indians heve susccedsed in incorporating evary avellable specles into ]
treir aborisinel seonciy. - Fals bueoya, oF fcbn aress, (Siiov folw)
SroRB overywhore 1o lmvmpeks of Wunaghy cones rasaz.hiﬁ,g at loust ons and
& Inlf fest in loight, The mare dclicste perts im the tuft &ve nibbled
by absepe vwhils ihe upper portions of the coarse bledss camprisae the
ehief food of llomms and mipaces, thoe indigenous gamsloids of gremd
usility upon wileh $he netive economy depends so heavily., The tough
Llades of L148s opike-1ike bunch grasd are eiso wads into cowbs nd
troons {‘g;;w"j_g;g} by toe Indlens. Extemaive flslds of closely spaced

hamsoeks of pois brgys arve known to the irhabltenits 68 pajonnlcds

“& plant whowe leuves ere shiny and lesthery abuve end silky unicr-
noath, an lodication of & low rete of transpiralion, is the Hoin

Lapitonnyitey enadoau-ytowe 1 The seyrtilazincus stem of $his gerubly

gl ave uaed for fusl after 1lasay and alpacos hove oaten Gl purlie



Sosn from s distance, the Ylorets bush (lareils sompactc

tc be & boulder. Upon elcser serutiny it resenbles & hummoek of elosaly
packed mosg. Bub only upon being uprovted io ita frue pature disclosed..
& resinous wooly etem with inmrerebls twigze redisting from the eenber,
The §si&at ia like & sponge, redsining moisture efter snow o rain dee
spite sitvong dally evaporation {15, p. 115), After being uprooted and
dricd, its only praectical utility 4a that of a fuel. For uninom cene-
turiea it bas supplied ke populace of the Lesip with heat for varmib
and cooking, Unfortunately, mining of llorsts, like cutiing of the

guerled gueiue tree (Belvlepis pacomness), bes long sxeseded itz naturel
incroment. The guoing trec hes disappeared from the leke dasim ale
togsier and llarsin recerves ere excssdingly Iow. The nsarty city of
la Toz with & populstion of 500,000, 7hich in the past hed beem malking tre
grestest inrceds on the fuel supply of surrcunding ereas; is now satise
fyine & lavge port of its fuel requiremsnts by utilising bricueties of
bexriey ohaff Lsmpresnated with mémwamg wile Poat deposits located -
south of hebacacki, and dried animel mamre (toguis) also serve to
a‘}.lwi&m the notives? dependence on the scant natucral vezetation &3 &
souzas of fuvel.

Fary sousre niles wilhin the bays of the laguna Fuinsirmyres and in
the vicinity of 1ts catlet at ¢he Rie Desaguederc eve covered with the

pocoliar reed beds known $o the Indiens as jotona (hlocoshasts todorale

In addition $o rroviding csover for inmpsrable wvater hivds, the reelds
are wied by rosidents of the 1ittorsl for soustrueting their unique
Banioa® beats and geils, and for meking mosical instruments snd various
housoheld ubeneils. The cucalypiues, & quick groving dree that csn

withotond lighs fronte, is not indigencus to the Central Anies ub was
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and & relatlvely 4ry enviromoont ob the lofiy tableland, The nmlioe
ratizng effect of lake Tticacs on an otherwise hursh &1*35.3%& glivste
ms lonn been apprecisted by indizenous inbibitants concsntratad sround
its margina, tut the extont to which the loke controls looa) rir wwrees .
menki, Toiuges delly teupersturs oxiremes and increcoss rainfall hos .o
ouly been brasght to light by recont motecrological cbservations, Thus
it san b2 soen hov an elevwated pltesn and the ypresenco of an wven
higher mountain renge beve changed the olinate from the anticipeted
‘meist tropies at thils latituds to oud which ig conl mnd relatively dvy.

CEoteoorological ohoervations recorded af selested eiations within @
the lale basin are contained in sypemiix A, Unfopiunatsaly, these obears
vations cover only & short period, the longesd, at fuagui amd Copacabana,
extending for iwo yoars. Covssguently the interpretation of theoe data
willd noczasarily o influencsd by the writer's perwonal observations
during twe yewra' rosidence on the altiplanc. . The analyais of awmilable
elirmptic racoris end parsonsl obasvvations contained in subssquent parge
graphe will have for 1¢8 purpose the delimitatiom of climatic influvences
vpon man's cosupense ¢f the rezlon, ' Sinse eclimptis flustuvations couse
considerable varistion in arop yields, ths Indisna, wWhio sre beraly self.
suffisient during years of noroml sgriculiural oduction, suffer severs
orivatics during wnfovoreble ysavs, - The area generally eon benpfis from
only one gosd slimibic year cubt of fouw or five.

Tomevsturs,. &;;riml‘swa; produgtion in the lokn lagin is effcosed

[

to & loups Gegsroe by low, eguabie moon annual tomporaberes, & grent
delliy ronze and wide warizbility from yeud 6 yee¥.. £3 I} L1100, sibue

ated on tio rim.of the pliiniss

gyerlocking the ¢ily of ig ¥ax, b

daily tewovaturs variziion in 1546 exccelod 30V F, during the moclop



’ dry ccason from uy to Cetobor asd epprovimated 20° F, through the
wasRr prawing season from Dolober to Mhy. - With tho msan anpucl temper.
atura ab this sistion reglstering & low 45° P.y below freeming nlzht
teruraiures ocowrred during Fune, July, sugust, Jopioubsr and Octobae,
Lltbanigh the daily tewperature reage af Copacadass, lodtated &f tho laks
shore on Sopacsband peninsula, was only slightly less than at the higher
station et £i $1to vhich i3 not materially ianfluenced by the lzlke, the

*seen anmsl temperature ab Copecabana in 1546 was 5L 8° ¥., alxcst 6° ¥
hAgtm' tran the maan enmsal et 31 Alige Thus, Gepacum £4a nob oXm .

perisnce uny nighte with below freezing tesperstures and oaly two months,.

July mad Lugunt, durisg which uight temperatures dropped fo the freszing

point. J4un eversge of %esgsratures yecorded in 1640 end 1541 et Viacha,

ia tha lzie bosla 30 2ilss scuthosst of laguna idnsimeren, indicotes
kot during %the plenting season i Cotober &ud Sovenbar ., toaperatures

&ropped below 52° Y. twice in the forey and once in the ladter monih,

Deeerhber, Janusry ard Febrvary wore entirely frost freo, but froxn Darch

tirough the bavrvest season early in Moy tomperstures dropsed below

frecuing on sevontesa ogeasions.  Thus the thin adr and bhigh percoatspge
of clear days during tle dry socsson, wiich promobes ropid hsalting by

doay and cocling by night, insure below {roesing pight tenperatures -

over wush of the Yoks basda during plenting in the spring emd during

the lotter pardion of the growiug amm'&m the barvest pericd in the

falls Onty away fyom the lake, howevery is bihewve likelibowd of sevious

crop Gorize dupding o oorsal ellietic year due %0 tha oocurrezncs of fecab

Ligroash the goow ig,;, ssasom,. fopdy Indigeacus crops sush &s guinon and

wi?f“mﬁ iow ndghd toorevaiures belther thop an Infroducad erede

ol 23 borley for exzegla, which pmiures only ab $io loke Lopdors



Veriation in $he yosx o year teupereturo regim is srried.. In
1555 the zoon snmual tecperature ot Gw.q_ui. on t‘:; av:mi:"wﬂ:, tern shere
of foguna fyirzizmres, rezisbered SL.A° F.. Lﬂ»t .\all o P
hby & difference of eyproximately 8% F. in wveen anmuel tecperature
from one yesr to the next. Ggaﬁéqg ently, Quagui widervent Lelow froez.
dng night terporatures on ong o e cgcasions onch wonth furing nine
mc:ff;zm‘ef the .’*;;;%e;;f&m‘. K
B1ightly higher anmal tesperatures and diainlched dsnger of freak.
damsre in close rr\xirut” o tke lake ) g@r;it grﬂu*h of beang and geba§§
S4 LGZS3Re © variely of ‘émlﬁ; tmt r pens uma_ theee c;;ls:‘zzt:xc _Gﬁﬁét:ia’ﬁas
3n cidition to Wl L@z-&;' aia plm of guines, ganneun MW’* and potatees w’hieb. are
grovn throughost the entire leke _basi;:t. The greal encunt of «Ecﬁimr iaw-u
scivtion anl nishtly rediation eccurrm" dm ing B‘L‘n‘a r:z:.:z:e this menth
e ticulordy fovoergkle fop ”*e m&n«*’a&b‘“a of ,g;}=z.rw the dried polzte
wodved Of the highlards mum unigue yroductd ion x'sr@;immms_ inclule
alternede froesing ard dhoving cw.l a kixh aegrw of W*w.sa*ian, Dun
ond stade temporaiures stt those bizh aliituien very. sonsidersbly. . ¥hile
“fez oy 1le 2ll doy ina shu ded spot, ihe in‘;msit;y of tho oun in the
cpen s suffleient to b*mn the 8kin of a Zurcpean. 4 sudden drop ia .
sea3ible tespersiuve also ceours when tbe sun bas?mﬂbgbsgusw,mm&-
@ clorde I3 xust Ge kept iz mind e tmmmm, that thess oleervaltiong
rofer Lo sbeded tewpernturesy and everywhers In $bo loke basia wen
Bhurs She shide in currying ouk blo dally ectiviiics,
Teendr 1iaL .
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to Moy, whereas the months from My to Ootobar are gooler and rracti-
e2ily rainless, On the basis of %he menger preéeipitetion resorda
veailable, tirse vuguely defingd rainfell bolis may be tontriively
ostebdliskef in order of dewessing intensity guay from the lake,
Totnal anmel reinfall at Copacehara and Ticulne, $he jsitsr station
iscatod reay &2 village of San Pablo in tho Streid of Tiguing, was
I0.7 inches and $7.7 inches respoctively in 1ohb. Guagni, ou laguna
Yuissimarea, received 32.5 Lmebos of rainfell ihat year, while 30 milcs
southeast of the lake the station &% Z1 Alto waz tHe recipiont of ouly
2le9 inghes of precipitation, & 1ittle over half the amound falling ni
Copacabana, %Tius the influence of Titicaca cn the climate of the loke
wasin agzzin becomss sprarent. In eddition $o exereising 8 tempering
infivense over the deily end yeurly march of temparatures, the lake
souses fnereused rvainfall sround its berders.

Althouzh some precipitation ccsurs every month during the rainy
season {ouwrber of days with rain m*wagas ﬁgmﬁm.mtely 100 thvoughout
tha 12k besin) & signifiecantly levge proporiioa of the anmual total
ponerally falls during coe montb. At Tiguinz in 1946, %ton of the 48
inghes of anmal reinfsil were vecoived in Dsceuber; $that ssus month
ton of Guaguits 32 inches fell; Copacabang roceived 23 of its B0 inches
duwring Doveched, while ab BL Alln 5.5 inshes of the enrmol 2k fell
during this wonth, Barilier, incamleie records indicate that -
ensionally Hovesber is the month of boaviest jwesipitatlion.

After on eerly wornding £11led with sunshins, elouds genevally
bazin to forn ab nid-oovaing during $he noronl sumper day. Thoeas
clcods develop into cumnio-pimbus by esrly afisrsoon, aad econvectionsl

rain falle spursdionlly for ssyeral hours. Yhen this pesive is



251,
o,

Giszupted, whieh in often, storm conditiong prevail, with rain code
timing indo the nizht. Over vest trosts the bars soil 48 porous snd
tio Tirst reing of spring sre yepidly sbhsorbad, i eftor rocurrent
raing, vater £ills ¢he gullles and ascumulates on ths lower fizt landc.
But ovaparation i3 80 mich greater then precipitation during the lesier
part of ths grmi.ag ceason thet even drovzhit resisitant crops sueh ao
culnen and geresun aprear to be dessicsted, oo
Bpil., end the siromg gusis of wind usuelly esscclated with it are
greatly fomred by the altiplanc farmer as eash yesr considernble losalizcd
damage is done o crops by thone heavy ioe pellets. Guagul suffered 21
énys with hail iz 1Shb, whereas enly four sueh days were regiotered in
1245, After esceping without any heil storme $w 1945, Copacabany eX-
periencsd four days with bull in 1946,  ¥Watajata, en estate on the
eastern shore of loguna Iairaizercs, received hail éuring eipht days in
1946, while E) Altn, on the other hand, had only two days with hsil dhat
year, kil storms suy cecur at any time during the entire groving
‘sesgson, ut generally $hey &re coneentrated during tho months from -
Tanuery $o April vhen erops are ripenivz. Syring snous prepare tho
“ficlis for the plow, $ierefcre are considered bemelicial.  The twe
dnye during vhich snow cceurred at Bl 41%p during August 1046, Lo
eplo, ¥ore bensliclal for the plowing which commonesd in Seplosber.
of that yeoy. " Lol Ty i 4o A
Birda, Thooretieally the gliiplens region should £ol) under fhe
Infinence of the goutheoast frofe winds; hooover, $he hizh doles chain
glmost eonpleotely discupts these alr currents at the lower levels ﬁ;‘k
losat, w:m@*iu:* lognl) controls bo domimede afr clrevladion in the

% T g '414,,

Bizllenis., T controls exmrted by laks Tidlcscs over winda in the



lewer liho bhosin bove elvesdy boon mentioned briefly, Ome informnt,
ooz of an sateto rone OGuequl on eguna Muinalmeree®s sosghern shors,
hiss stato? dhad threozhond most of the doy eiv passed from the eocol laks
Po the vurm dend, Ty 2600 F, ¥, ho indentified & reotura current 23 tho
Inmd eoolod, A% 7300 A, 3. the inforrent estimated that the ailr moved
from the cost o poyihscat and by 2300 T, M, this bed developed into &
reoze, . I3 the evening, the refturn current veried between ascuthwess and
o tinest, “ o ;

These eontrels do not perdain at El A1tp; the prevailing wind
direction tlore was from the eest during the reiny season from Ausust
timomgh Apvil 1955, whersas 1% Dblow from the west durlaz the dry winter
months of oy, June and July. This system of alr eirsulation would
aprtear $o indicate the presence of trede wind controls, probably rosulbe-
ing from the trades tronking $hrouch the lower mountain passes to the
sonthenst of lg Pez. The drying effect of the zltlizlens winds, pertioue.
derly of 4o stronzer woenlerlies, hns @& detrﬁmntal effout on caoriculiure
al productlons A% ¢ie helisht of the dry season, tlsse wasterlies are
referrsd 10 o2 $he ®gogoche de rnorie® {karvest of death) beccuse they
czrry sand poecticlez in cuapension which are thought %o be injuricie to

he baalih of the Inhobitarts, Io the lake Wusin these winds teke ihe
form of oond fsri“ltfi::m cutlined bty their rorrow dust-laden funncls &s
they whisk azcnsa the fislis. Brisk winds, he!::evar, sra roceived by the

intabitants with seiisfoctione ainoe they may be utilized for cleaning

Asad Eaid
Shung e winnowkng gnlneg amd sonngige Tomard evening the ever.pocosnd

wivds boeors ron end bitlvne. The vardering shonberd seeiks gresisy
wrrrdh within his heavy woclen poosho asnd often sleeps ¢lose to his

LY

anirels; the Inpely Lot duspllsr secures the door g tighily em posuible
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lsural Developmeng

bt e R
=land sod andmmd ooy

eal ovidence sus *estes the zr@aenea ef lasd lm tax-a on tns almalﬁégg &3

sfﬂs‘i,gfg tione &ltbowh t;w mobaz‘ mmeeko»i—

a..'...f

3

ewlg es 5,%“" yeers ego, the t,,«ric&l &u ltwai p&tmn ui‘ the lals besin
is foundsd uvpon the 66% Ncatioa ef ylazxta am} zml.mla. wnﬁti—aer effaew.a
by the zxutsmtmw or i ‘traﬁm@& ﬁmm abzoaﬁ bj ‘em maqwriug -»fgja&i’liﬁ&‘fiw.

BN

The geographer Cﬁarl Squer m ;;cinwa w% tmt tha a&rly um&mtmﬁ of
yim‘m mquﬁw an emr;,. c:zxawnt which inaladw & ’fcweiag m&ﬁ or a xw'iah
oren rm‘waz; ¥1 intemi‘m B8 as:xd care cf plfmts; diwrsiﬂer:‘z Y msariu
als for & seli-balanced eec:mmr: acils worzmbla mth si*gzla toala; a
- native wepociotion esally 44 s;ose& of bg pri:aitive mt}was; end a "”&M
clizntse with sssuonsl econtrasis (3. D¢ De ig}.
The nafurs 4}. mwi.::mﬁﬂt c?f %bsz 1&..& basin Eae'i;:s tws& reg&irémaw
tca lc,.:*@a deg a::;; at any roates & mmr of p}.arzm were cultivated :m
tho lands marzipsl to loks ’z'iticae;a a% an early datoe In ooty eorie
| Shdtural prog is‘,a pcsasi imycsm tha am&.oitati?e stege &rd reached $he
oint where mm were pr ﬁtecﬁeﬁ fmm @roaicm am} systemﬁiwnf bai.w un
with sart;limrz&.
| The pobotog which ranks ﬁ*itrx corn m.}ung %hﬁ vsry great eaxzﬁribu iﬂn-s;
’zm @ o horon enlbhure, asprears o pave beon tb.e a*;;mles £ee:a piant of the
Titieses rosica from the s?mmﬁng of 5‘3&6!&&1"}' awiculwre. A m,)

showing the distritation of polate v&fmmias eultivated by Socath

b Soen Indianas, comsirue y the Ha&sian botanlst Eufz::mm', Gf}%
ricos & etriling ssrics of coneentric frmxs, tha mmr&l one ﬁﬁp.’ziu
cati atont m*f;::x;w of varimm.s azmsﬁ emci.ly emmy‘m{, .si‘&?a‘




the topurraphically defined Titlcaea besin of Fern 'and Bolivia (12, p.
£2)e A1 potetoes growm on tho gliipleno are mic‘ti;ns of & sinsle
spoeciez (Iolerum fubercsnnm) and are koownm excluaivaly in the cultivated
state (12, pe 63)e Varleties of $his single spocies, rmging iv-golap
from rod i;%z:rmghﬁﬁiﬁw and black, é.m: extraccdinerily mumerous, Qog
(Szalis [ hoross) cocurs in several varieties-white, yellow, red &nd
purple, 41l these varietles flhrive in dry, rocky end sandy wastes whore
earenls will not growy o tubers are a consentrabted foodstuff and will
- keep wall in stcrage. ﬁ@%ﬁiﬂx ‘the deied potedo product, will kecp ine.
dafinitely, baving bseon found in gocd condition in ansient greves.

smng tla grains, guinca (Ghoncpodivm gm) is tho mosd Importans.
Iaving a atmigm. tough etemy this giant pligresd srows vy to eonsiderable
altitudss,. 4t opilkw of milledt-like small geods, inclosed in bitter.
tasting viclls, gives romriable }famaat 2.600 $0 one. This grein s
Bighly m:trii;iws, having greater calory content eénd belns richexr in the
vitamin B complex then wheat. A omaller, less important variesy of
um pellidiesulo)e .o
In &2di%ion to $1w nsel for & boast of burden, the doxpnd for woim

guinga 8 gorame (Bhensn

¢lothing vodoubtedly led to the dozestication of the llama {lamm zlorg

Zlogm) and elpacs {m sl panon), which probably ere closely relsted

to the wild zuznace (lamp susvaece g5o

oAl s 3

{Viouong » na smarvnlisd, whoge hizhly prized weol is as fine sa silk,

is 2 sonond and distined epeciens. A8 fmr Lock o8 records ave avnilable
or Praditions veagh, the llasm and slpsos heve Lean distinet Iveads.
Phe Yl is Yhe levser anlmele standing from b So A feet hich ad ths

asogulleve vhile the alpnss is soxowbad gmller and less dummsticsted.

Suned 3h foob fed) et tie shoulder, the alpsca bas a Jonger neck, &
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smaller bood and shortor legs. The wild gusnaco rivals the llsma in size;
tut the vicuns is vory smally mecsuring only 2530 inches off the ground
&5 the shouldjer., Coloring of llames and slpacus may vary consldersblye-
brown, white, oray, aottled or blacks " ..

. osether wibth $he potafo, the llawa forms the besis of the Indian

esonory.. Its fiesh is used for food or medicine; .the wool for clotbing,

coca pouches oF gl ‘bapgs the skin :cs;' blankets, ropé or saendals, the
goles of vhich are now belng replocsd .bzy worn aviomobile tires. Bven
tre dung is utilized as & fuel (fnmis) or fertilizer.. Moreover, the -
llama is a beast of horden. - Although amezingly surefocted on the worst
trails, covavans cexprising 25 fo 30 llamas esch cover only 12 $o 14
miles aﬁa:?; Thoy will uot countenaneg baigg overburdened beyord thely
50 to 100 pound limit, and sr#én &f&n&@d fcr eny resson they are capalleo
of spitting en eerid saliva with surprising eccuracy upon the object of
helr wrath,

A écmzti&é’céﬁ guinea pig @;mg_ﬁ_g m@;ﬁg@} is genersliy found
aroind the dwellings of the Indians. who consider it & dclicacy. low=
wer, to the uninitisted, its yellow meat i3 fovd Smlli‘ﬁé: and tastesn
evon worse. The mative dog is relatively small, hos a oucll pointed
mzzle, @ thick skin and short hair.. C

Buroresn dondnation of the iske besin affected Indian subsistence
patternes by the introduchion of new plants, é‘.bmsﬁe&#&i animaly and
exricaliural fechnigues. The most viiliterlan rlunt introduced into
this rezion by $he Szanish is bavley {cobada on :g;:g} which malures
ondy in tle vielnily of the };ﬂge. & gbort distiance from the laks
margin 4% is vood a8 & fodder in its unripencd form (eshado en berss),

The Goesticated anlmls brougbd from the 0ld worldd have bLeen of gresier



valee to the imdigencus emsmxy than $he eropss  Gatile are more ime
rortant a8 produeers of mm than of mill, while cxon are used 'amere
rosaibls %o pull the Homan type gz.en the instrument which has. ra;:i&lzr
incressed ©oil erceica in the loke bdasin, Sheep's wool now sugmerts
that of the &m and alpssey tho burro shouiders scis of the transe
portation hurden, but over mash of the lake basin, the introductions of
the Spenirrd, with the single exooption of the plow, have bed little
positive effech on the indigencus eooRONRY. - e

A gonpllation of the majur domedticated ;?1&;*;& end enimpls existing
in the laks besin prior to foc Comquest, apd the eritical introductions
r2fe by the Spanish ore gontained in ’fables 4 emd 3.

LT 2, Yringipal Fre-Songuest Sa%sti@&teﬁi I’Iﬂﬂts ond Animls
in the Lsgke I %*cmaa Basin

CUgmoon Hane ﬁr«,ziegggm s

Quinoa . ofiv gudmug
m

Potabo (Paps) St Solamem fubsrosum

Goa . Ozalis fuborcsa
ATLHALS

Adem Zem glam ziang

Guinpa plg Saxis porsgliiug

Sy Canis familiaris
e
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tho proprietors of the mnor tirvough political cenirol of the etats.

Ize-tonciest fomres $ig gyily. The scuihsre poriicn of the laks

Titicaca Bosin vas first cecupled by an extromely enclent pecple whe
prosnsbly eopaned from tie fcmzonian pladnsg LiNs type has besh préw
sorved a3 the Lpug, who live todey in amell groups nser the outled of
Il ‘;”‘iticma, along ths Deseguadero River od north of lske Coipasa
(32, pe 23)e 9he Urgs still engege prizarily in Tishing and in bunting

pguatis bivds. Theze trikes were later enbmerged by & pastoral end |

forwing pecple, the Solleg (moderam é;@@_.;ﬁ), wie posacased & mach higher
civilization and developed the very intricate commnal orcenization,

based upon the village o gyllu, for whkich this region has bucome so
well ruown. 4lthough the gyliy mey originelly havs been a farm of
soslcl orgonization boased on the ¢lan, 1% lecaus as agrarisn unit og
well a3 a posicl bosd a8 ihe establishment of sedenfury agriculdiure
prozressed (15, pe 199), The prizitive eommnity appavenily comprised
& village of cyude eerth or sione houses amd a ford (pucure) on top of
a hill arcund whieh lay the fiolds and pasture {yznes). Fecple related
by blocd were beld togethor by tics of kinship, lnformml waierstonding
and mitusl yprotostion (23). Thus origissted the present doy Indien
eomminity wiich still is referred to by the naiive &s hiz gyllue
within the.ayila all lacd was held golleciively end eiministered
by 8 hesd sen who redistributed it sach year. Caos pariley was assigued
¥ dndividuel Tendilies ageoxding Yo nsed rather than abllity ¢e produce
{(mithin the 1i:i%s imposed by the aveilebility of lend)s snsther section
was clloemiod to the support of relisioua aotivitics, ineluding the
sentonense of tka high (ziestsy and a fhird pavi, usually the best, wea

rocerved fop the hesd chief {leter tis Juos). Bud even when the
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drivirg tho Ingas from thoir homelerd. As & result, an uncesy truce '
exiotol between the $olles cecupying the scuthern shore of lake Titicaca
and the Incan Irvoror mlitig é.t Cuzzo, 2Althouzh the Collas bocame the
lexrgeat tri?;z{%.g paying gmug of' reople in the Incan Ewpirs, they were
still able to maintain & remrkable dogree of independenceas '

+ Toe genecral poliey of tho Incas in thelr irperialistic expansioa
was to leave the alrsady e*‘isting euatcm end institutions of comguered
pecples as far as poaaibla amusmrbmi. confining their ruls 4o the ecl-

lection of sufficient r evenue to support thelir efficient militery snd
political organizetions (10b, p. 467). Bven in this respect they
generally operated through loeal chicfs. If local units persisted inm
z'é“ccllin@. as happened in parts of the Callso, they suffered havsh
repriscls snd, in memy instances, were shipped en masSe as colonists
(itoozesn) to the untemed zorzins ©f the extonsive Zmpire. The sirugzle
betueen local gylivs to asquire mare land disappecred with the establish.
wont of the Inca vegine. Forcsls of land balemging to aylins were fixed
in gize %o satisfy the peeds of tm inhabitants; only land belonging $o
the Tuca, relizion and the chieftains varfed in dizensions, usuzlly due
to changing political elignzents of the Incan Erpercra {10b, p. 489).
Bach swilu, oF in soms ‘instances ® group of gyllug, becams @ g@mnﬁ
uweli under a ck:i;w who ruled accordinz $6 the asiablished sustom of -
conculidng wilh o eouneil of relativos, Regurding the distribution of
“dwily iands, $he Isemn evolved the move demoeratic process of reguiring
tho chisf to confer with all mezbers of the commnify, thue criginnilng
the commnad sssenbly. Cultivation of thess sssizned lands beowms mod
only ouligpicwy. but sublast ta thoroush gtade control. Idlanoss and

lazinzss ware runishebls in sccordanee with publis opinien, e
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ebligation §o prifem publie work was pigorcusly imposod-squeducts were
gonavruebed sad roody vorw ima‘fﬁx‘m troops were vaised to fight im -
Purthsr congresis, The petrimony of the gyllug eontimued to be the
sougn, an aves of agricultural and pestoral iand surrainding $he villags.
Rivers, stroums end lsgoons, postures and natura) forests, hexds and
am sodinis, gold, silvey and coppey mines, &3 wWell 88 egueduets,
idgose and roads were indegral and unaliesubls parés of thef publis
petwimony (10by po 485). - Fho storsge of graic, tubers, fidres asd hides
BaD. ;wé;aﬂizaé. Those goods were kept in publie regionak avorshouses - .
(izubos), anl wexe distributed ?@»&i&&;&& who noeded them,  Thus true ;
proparty in land in cur sense was wunknows in tho lake besin prior $o

tbe ocming of Eoropeanse T T U RTINS IS A SR O

. Fook Conguest enuress  Zhexian : genis,.  ¥When Rovmn lsgions

overran the Ilverian Feninsulm in 200 Ae By they Sivnly implanted & lawd
gystens which is distinetly reccgniszable today deapite eveoluilonsry foress
Lisosed by oiher foreign ivwadera during the intervening centuries, Dy
cranting large trscis of populous sgriculturnl lamd teo deserwing soldiers
of tha Zapive s & farwm of bouue payment, the lomn Zmperor micoassfully
cotabliched tiw letifundlum (zreat landed eetaie with elove or serf
lovar) en spsuish soil (224 pe 69). During the subsequent 5ix genturies
this syaten of land '&*-amw% prospered at tbe expsose of Llw 1:«&1@&9&::3
village fuom of agrarian orgenizaticny szaller holdings wore ¢onsolie
doted Yo fua the sleve-opersied lufifundis wihieh increased iu number

25 yrivate aiiizens, oluwsh funciicnarios and eves the Liperisl Crown
Ioeell wore stivacted fo tids way of life by the gread rotuzns snd the
rrostice which essme do Lo gasceiated with the ounsrship of lerge

estabes. The golonug eithey worked on Jand belongipy %o the potromis




















































































































































































































































































