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A major problem in preparing an adequate con-

servation Plan for the ten percent of the earth's 

biota thought to occur iii the Amazon Basin is the 

minimal amount of knowledge about the natural 
known of thehistory of the region. The least 

earth's terrestrial biological formations, the 
are to science,majority of' its species 	 unknown 

tie details of their distribu-and of those that are 
tion and ecology are scantily known. Lven the 

as the buttlerflis andbest recorded groups, such 
birds, still produce surprises: for Cxample, in 

1969 1 netted a pair of black-chested pygmy 

tyrant flycatchers (Tueniotriccus andrei) at 

to be the first reccrd of theBelem. This proved 

species east of Santarem. some 625 km to the 

west. 
the Amazon forest is not 	 uniform inSince 

species conipositioil tl roughou t the basin, this 
a chal-rudimentary state of kno'vledgc presents 

lenge in choosing appropriate locations for na-

tional parks and other conservation areas. The 

current situation to the selection probeICi rests on 

an approach of atn:lyzing the geographic distribu-

tions of wcll-kinowi groupls. such as birds (Ila ffer, 

1969; llaffer and Simpson. I )78). In a series of 
1074, 1978a,publications IlafTer Il009. I970. 

1978b) noted that tile distribution of species of 

forest birds of the Amazon included some wh ich 
in clusterswere relatively restricted and occurred 

With insights derived-clusters of enLdeiisin. 
from present rainfall patterns and inforimation 

about past climates, he interpreted these clusters 

of endemics as representing those parts of the 

basin where rainltorest persisted during periods 

of thle IliStoce ne when cot1nLlit;:ons were so cold 

and dry as not to allow a contiuous torest cover. 

to this view, new species and races ofAccording 
evolved dIiring,' these pe riods of isolation,birds 

favored forestand when contlitionls once aaii 

cover over most of' tle basin, soeIC of these did 
of reasons.not spread throughout for 	a variety 

birds. viewed today,The distributiuS 01' such 
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it,a sense represent ghosts of these past so-called 
Pleistocene refugia. 

While this interpretation is generally accpted. 

it is far from proven fact. Fortunately, f oni the 

point of view, it is not necessary toconservation 
accept this interpretation of tiese geographic 

in order to ,e:''e that sutch cliistcrs ofpatterns 
endemic species are indeed logical sites for parks 

and reserves. These species will only be conserved 
areas which include theby establishing protected 

areas in whicl'i they occur. 
for a system of conservationThe current plan 

units is based on this approach (Wetterber -''al. 

and was accepted after discussion by the1976) 
second meeting of the IntergovernmentAl Tech

nical Group on Protection and Maofgent of 

Flora and Fauna in August 1)77. ,MapsAmazon 
of' refugia as defined for birds (ride LiAffcr), 

(Brown, 1976), and reptiles (\Vu ,wobutterflies 
lini, 1973), as well as phytogeogra:ihic regions (ai 

somewhat similar analysis) based on live faiil es 

of woody plants (Prance, 1977) were superiIfl

posed Those areas with the greate . dlegree 1 
as defined for the fo.ircoincidence of 'retugia' 


taa wert, given highest priority or conse rvati'n.
 
was the least degree of coiniciand where there 


dence (i.e.. a re fuziumin for on lv one ,roti P tile
 

least priority was given. Interestinglv. so me or.a

nisms seei to have more refugia than others. and 

some of these do not coincidenot surprisingly, 
with all those for groups with fewer refu,'.ia. lbis 

probily because a grouIP such as buttertliesis 
which requires a small area could persist in a 

smaller forest patch (re fugiuml) than coIld, for 

1l8 2). This has importantexample. birds (Oren, 

I 82t.
implications for conseriation (Lovcioy, 

As reassuring as the possibility oft such an 

the face of iinlited biohog...iIapproach may be in 
don t l assui iiPit is nonet hietess aknowledge, 
based oil rNLt.'ntion that conservation areas 

for birds, two sub families o1 bttcr11ie',.defined 
five. plant families, will accoilireptiles, and only 
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miodate the rest (99 + ,') of tie Amnazon ian which it was oiiginally established, as well as 
hiota. It is the best we can do1(for the iiioinent, being of fundamental importance for almost any 
but clearly thIe is a neCd to CIIlarge tile data base managemlent goal for a habitat fragment. 

on whcich such critical decisIons depend. The Am azon approach has been, once again, to 

At least two major CIfOrts are aloot to (o just use the best available information, namely 

tis. 'lie Na itional InstitLul t lr Ainazoni Research Terborgh's estimate (I 975), but also to work 
iinstittito Nacional Ile l'S(lteiiisas da A Iiazella. toward iinproving the state of knowledge about 

INI'A) at Nanaus has a joint eflort with the New the problem. So while a ijuinin size of 2500 
-York Hota nical Gardeii to Cilarge tihe botanical k is iig followed in the establishment of 

data base. Existing data in the literature and new areas, a major research effort is underway to 
ierbaria have been asseiibled, aid call be ana- study tile probleil. A joint US-- Brazil effort 
ly' ed once tihey are in a computer. At tie same involving the World Wildli fe l:und-US and INPA 

iue. botan ical cxpeditions arc going to areas is studying this problem taking an experimental 
iIIIIiiediatCly tIireatened, or areas whichi have been approach (Lovejoy, 1980). 
largely neglected tii rotuch reriloteness, to fill in Brazil has a law that 50'1. of the land in any 
soic of the blanks. ('lcai l, there is a ieed for a Amazon development project must remain in 
Proieto laLna to cOiiipleiieit tiis Projeto Flora, forest, and anutliorities of' tile Manaus Economic 
although it is a Iluch more difficult, an almost Free Zone (SUFRAMA) have agreed to arrange 
mU iCilnt:ii task. Such a project was aninounced the 50'' in tile l)istrito Aropecuaria north of 
in IN81 by Brazil's Nationai Research Council Manaus to provide for Lte loug-term study. On a 
('NI't)). Probably the first initiatives will be in inuniber of cattle ranches (Fig. 8.1) researchers 

w\v'steni Ania,.onia where somie of tile funding will are being permiitted to pick out a series of forest 
cone froii a research component of a World reserves while the forest is undisturbed but which 
Bank loan. will eventually be isolated. They will comprise a 

Such an undertaking is so large as to require size series of reserves ranging from one to 1000 
decades for coinletion. p articilarly in view of' liectares in size, with replicates in each size class, 
the linited trained scientilfic manpower available. plus one siigle large reserve in excess of 10 000 
There'ore it will be i iiportan t to assess tile liectares and perhaps as micli as 16000. There 
iesul ts aid their iniplication for conservation are two 'controls' for the experiment. Firstly the 
plans iii li',a years or so. WIille iii no way preclud- Cata collected by studying the faina and flora of 
in." tie need for tile la rgcr and loiiger scholarly the reserves while still part of an intact forest 
dc~o,, . that shlould eventually eiicrge from prior to isolation will provide a reference point. 
such cflorts. there is p rohably a iieed to consider Secondly comparative data will be available from 
preparation of' prelliii'ry atlases f'or some of' the tie single large area, which althbough iost prob
iette r known fa-,unal taxa (e.g.. various vertebrate ably less tlian miinui critical size, will nonethe

groups and butterflies), less be changing so slowly relative to the smaller 
In the meanti roe, ihe reasonable th iiig to (10 is resenvcs thiat it can essemti ally be considered most

to proceed witi conservatioi action based oi ly twal'fectCd by tile ecosyste i decay fhinction. 
current kiowledge, as is happening. Sirce 1977 The purpose of the size series is twofold. One 
new protected areas IiJ e beeII est Iblishred in is to provide data to denionistrate wliethe r forest 
Holivia, IEcuador, VcrizttCla, and iost iictahly, patches of' similar size tend to end up after species 
Hia/i, totalling I I 's3(0(0 kin2, an are'a larger than loss witi similar species composition. Tlie second 
Austria (Wetterbcrg ci al., 198 1). The Brazilian is to provide a series of iricreasingly coiplex and 
arc&, coiistil Lite close It) ,0) 000 k1112. more tliie constiiuiip approxiiiiatincils of' the 

Tlie 1970 analysis of conservation priorities species loss process. The siIIaller reserves will yield 
took iiote of the prolmi o1" wiat size parks aid soiine (Itrick and vei'y siInple iiisigits iiito species 
rese rves slhLild he. This is a p roibhlem all over ilie loss aiid the larger reserves a slower but deeper 
wrltd Ibecause it is no, videly r'Ccoviiised that an Li dcrstaiid iig. 0f cotis i l addition there prob
isolatcd tr:i'iient of, onice cootiniuois tiatural ably are certain factors which loom greater in 
Ilabilat invariably loses species after isolation importance ii snall rescrves tli:i larger ones. 
l.,tvcjoy aiid Oreli, I'),S-; I. Iliabit at tragirenilts go Fturther, the results of the res archi program 

tirotLri an ecosystcii1lecay proc s,; ratier rein- (Wig. 8.2) are incttLad rot oily to make some 
iliscilt of' radioactive Llec;v, progressively losiiig approacl to dehiiiiig iiinitiiiin critical size for 
Spiecics ill the Iirocess I ap Pmacli ! a sinpIer ('entral Ai azoniian forest, but a ls(o 1o provide at 
and solmewhat stable state. 'T'liis irolei really basis for inaging a reserve of' lesser dimension 
calls into otiustimi whetlcr aty park or reserve in to hold inere arid/or certain species which it 
tile wold will Illtii natCly fiIf'ib tire Ipurpose tcr otherwise would not. 
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Fig. 8.1. Cattle ranch near %ianaus (i'"oto credit: [Dr E. J. Fittkau). 

A one and a ten-hiectare reserve have already 
been isolated and have yidltld nlew inlsighlts into 
thle ecological dynamics of' forest fragmients 
(Lovejoy, Bierregaard and Schubart, 1982). It 

has bcen found1L that there is a major increase in 
the rate at which birds are netted in thle reserve 
thle inlstanlt thle sri rronnd1ing" uuderstory is dles-
troycd . This may be d to truncated territories 

of some bird species resident inl the reserve (i.e., 
no new inldividuals) but also probobly linclridks an 

fromi flein flux of birds t~l sorrou ilnt. deVasta te~ 
area. This overpopu lat in proble in is SO perim-
posed onl the basic species loss process. Withiin less 
than a year tht, captu re rate inl the one-hieelare 
reserve had falle ii to a level lower thian prior to 
isolation, all spcies discovery f'tnctions (be-
ginning withI a series of successively later dates) 
calculated for the tenl-liectare reserve indicated 
sampling of' anl increasinugly in pov'erishiel bird 
comniur11.ihty. In addition, the ma rgi ns of' tilie re-
serves were alecteol markedly by increased ternl-
pera tu re anld liii iniditV ALflutationl and Showed 
an elevated Suscep tibili ty to tree blow downl 
from increased ex pwu re to wind. Bothi thre 
iluLx and margini problemis are of greater iinpor-
tance the smaller a reserve. 
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Amazon conservation, of course, must also 
take cognizance of the fuLll variety of vegetation 
types, anid particularly of tile freshwater Systems. 
Of special note in this regard is the remarkable 

relationship recently dIocumen1Cted in considerable 
dletail by Goulding (1980) about the relationlship 
between many Amazonl fish and tile flood plali 
forests. %anlly fish swim into these lor'tStS at the 

timeC Of* high Water anld feed Onl fruits and Seeds 
and other livinig matter which t-all into the water. 
This tranisfer of nutrients trom the terrestrial to 
the aquatic ecosystem permits a high~ler fish bio-
Mass thanl would otherwise be possible. This is 
of' enormous significanice in rela t in to thle at t ac
tion lOf loodpIlin1 Soils for' aUgriCL Iomil deCvelop
men t bcause of' thle an11i1.ual deoit ion 01! Silt. 
Any gainl for agricu It ire throluhl de forestationl of' 
tilie flood lainl woo H be accompan,11ied by a1loss 
of l'isliery prodU ti Vi ty. Si ne thle Amnazon f'islie rv 
is a major source ofI animial protiin (i0'J) f'or thle 

Amazon p)opuliace this is a seriouIs concern. 
In add itonl there is a nleed for sonic parks or 

reserves otf flood plainl a.reas withI accompanyingZ 
portions of' river to p~rotct tilec associatedl l'iSl' 
corni miIty . These miay be terribly difficult to 
design, and are not only i portant Irom the 
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stric tly biological point of view, but also are ie-
portant in thatfishtheycoinmuitywould inso provideunisturbed that the manage-essence an 
ment of harvested and otherwise disturbed ish
communities may be assessed, 


[:iiiflly, much the based
of effort on the 
aove will fail uiless co nizance is taken of the 

implicatioiis of the forest/rainfall relationship so 
elegantly illmilnated by Salati iand his colleagues 
(c.f. Salati. 11)78, S;aati cla!. , 178; Lovejoy and 
Salati, 1982). hrough a variety of approaches, 
including isotopic analysis of rainfall across tile 
Amazon Basin (which has an essentially unidirec
tional airflow from the Atlantic to the west), 
Salati ' al. (I 978) have demonstrated conclusive-
ly for tie first tim e that forest caii generate rain-
fall, and that illthe case of the Am azon Lasin, 
so iethin -of' tile order of 50'r of the rainfall is 
generated w ithmin the basin itself and largely by 
the forest. This w as ti e subject of' a workshop at 
Piracicaba in w hich tlined tileNovem ber, O lu 

research necessary to c define the precise di nmen-
sion s of the A mazonian hydrological cycle so 
that appropriate land use recom im ienldations call 
b e ma d e to a vo id tri ge r ing a ll irre versible drying 
trend ( ,Salati 1983).eI al., 

The precise amount of Amazonian deforesta
tion that has taken placemates of the current rate is unknown and estiof forest loss are inpre
cis (Carvalho, 198 1 Fearaside 
 182). Luckily it
has not progressed to te extent that there have
been ma y extinctions, or that the forest/fishery
and fo '.est/rainfall rela tionsi ps have been de

stroyco. Consequently, there is still the oppor
tUcity to plan Anazon development scientifically 
so a, to protect its incredible biological riches. 
There appears to be a good chance that this will 
actually happen. 
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