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24 March 1984 

Dr. James Hester 
Chief Envi:-orunf'ntal Officer 
LAC/DR 
Room 2252 
U. S. Agency for International Development 
Washingtor., DC. 20523 

DP.ar Dr. Hester: 

This letter is in lieu of a formal 6 months progress repo::."t for- the 
period 1 October 1963 to 31 March 1984. Since a midproject report sUIIlIllar
izing the results of all field work completed to date has just been com
pleted (copy enclosed), it seems rather reciumiant tu try to separate out 
that portion of the work cOr.J.Fleted during the last six months as a separate 
report. During this period ho'":n Foster :..;pent two months ill the field in 
Peru, JU Gentry spent 1 month in the field in PEru (plus an additional we~k. 
teac.:hing a t:ropical botany min:-couTse at the Uni versi ty of Cuzco), and 
David ::lmi th and Rodolfo V2.squez co"tinued with full ti.rr.e field work. 

In view of th~ increCiSll~ A 1D emphasis on preservation of biological ,diver
sity, it should. 1.;e noted the.t one activity undertR.ken during this six 
month period was a study of the nabitat of the highly end8.ngered yellow
tailed woolly mor.key, the largest endemic Peruvian anima.l, a. species that 
had been thouGht to be extinct for ove:!:' 50 years until it..;; recent re-dis
covery. This included field ,,;ork by Srr.ith in the Vencer2IDos area, in 
conjunction with Peruvian zoologist HarieJ.la Leo, end a 1000 m2 vegetational 
sll.lUple by Gpr;try anc. Sni th d.lIT.i.I:g February. The preliminary results of 
this anal:"sis are 12.Jost striking ill that tbl~ plant species diversity of 
this 1900 m alti-:'ude site in the "ceja de la montana" is much higher than 
antid.pated at G:l:::h a high alth,ude. 'TIle preliminary indication from this 
result is tln't some k:'~d. of ca-clsal connection may exis·t between the unusually 
rich vegete.tion anc. the unusual OCClL't"rence of this striking primate, which 
has the highest al'titudinaJ range of El.1Y neotropical monkey. 

The mc'st exciting outcome of the AID-supported botanical investigation 
durinc the last six months has bee:1 additional analY:;iis of the properties 
of Fevillea, our promising oil seed discovery. On a per-seed or per-fruit 
basis th:s .... ould appe5.~· to be tl:~ :!.'irhest oil source yet reported and our 
preliminary calculations sugge:::;t that. it might be possible to grow Fevillea 
viT!es as a cO.rn::lercial oil crop _inside tl:e intact r,:-.in f:;,rest with an antic
ipa~ed r.roduction equivalp.nt to oL~er oil crops which must be gro~~ in 
cultivat.ed fields. Contact has bee!'. in:'tiated with St. Louis-based Ralston-
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· PurinF" to further study the properties of Fevillea as an edible oil and 
potential~y to develop field trials and agronomic testing in Peru in 
connection with that company's Peruvian subsidiary. A preliminary draft 
of a manuscript reporting the discovery of the oil seed potential 01' 
Fevillea is enclosed. -----

Rodolfo Vasquez is currently in St. Louis for six weeks of he rb ari um 
work and research funded by a. grant from RARE (a World Wildlife :rona. a.f:fil
iate). This grant is specifically ear-marked for helping train a Peruvian 
biologi~t who is expected to contribute significantly to conservation on 
his return to his own country. During Vasquez's stay here, we have been 
collaborating on several reports focusing on the interface between econo
mics and conservation in Amazonian Peru. A copy of the :first 01' these, 
on the mismanagement of Ceiba as a natural resource, is also appended. 

Sincerely, 

(/j1.J4$~ 
Alw:yn H. Gentry 
Associate Curator 
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4 April 1983 

Enclosed please find the six month reQgrt for A!D grant DAN-5542-G
S8-l086-00. I hope that you will find it satisfactory. Please note 
that specific data on David Smith's most recent activities are apparently 
delayed in the mail between Lima and St. Louis. Therefore some of what 
he has accomplished during the September 1982-~1arch 1983 period may have 
td be reported with the next six month report. We have deemed it more 
important to be prompt with this progress report than to wait for the 
complete report of his activities from Peru. 

Thank you for your support of this research" 

Rec;'d in SCI; 

Sincerely, 

($~ 
Alwyn H. Gentry 
Associate Curator 
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SIX-MONTH PROJECT REPORT -- September 1982-March 1983 

-

This cODstitutes a six month progress report of AID grant No. DAN-5542-G-SS-
1086-:::. T~is report covers the period September 1982 to March 1983. 

Project :ield work durine, this period h~s inc:uded full time plant c~llecting 
by resicie"t colle::tors David Smith and .lodolfo Vasquez, a two month field trip 
by Research Associate Robin Foster and a mor.th and a half of Peruvian field 
work plus supplt-:''1lentary l1erbariwn study by principal investigRtor Ahryn 
Gentry. In addition to a continueu focus on intensivl~ general collecting and 
plant exploration throughout the upper central Amazonian region, we have 
initiated several more specific studies including setting up two permanent 
tree plots ancl severeLl 1000 m2 samples to quantify species ccmposition [!J1d 
diversity in different re~ions. 

Areas in which pJant collect.ions have been made during the current six month 
period. include the Oxaparnp9.-San Ramon-Villa Rica area with major collections 
from 2000 to 3000 ilIon Cerro Pajonal in the Cordillera Yanachae;a (S!Tlith, Fos:"er), 
the cordillera west of Oxapllmpa in montane palm forest and up to 2800 m near . r 
the upper li!l:i.ts of Itceja de la selva" (Smith, Gentry, Vasquez), the Rlo 
Cacazu alone; the i /1-constr'lct ion part of the Villa Rica-Puerto Bermudez link 
of the Carretera J.1arginal (Smith, Foster), and the Chontabamba :alley nr~ar 
Oxapam1l3 (1800 m; Smith, Gentry). We also worked in the lowland part of the 
Rlo Pozuzo valley (Smith and Gentry near Pozuzo; Foster 8 days around Codo 
Pozuzo) a:ld the Pichis Valley (Smith several trips, Foster 16 days) including 
the low hj 11s on the valley floor near Puerto Berm1.l'dez, alluvial fans from the 
San r·la.t{Cl.s rall,c;e P.t Santa Rosa de Chivis, and the Cordillera de San Matfas, in
cludinG the clou d forest along the 1000 m sWJUni t ridge. Further out into the 
Amazonian 10\·;lar:.::::::, collecting sites includ0d the Rlo Pachitea Valley (Smith, 
2 trips; Foster 1 week) with field work around Puerto Inca and Sungaro and 
the Bosque VOll HC::::·:Joldt terminus of the Carretera Marginal 86 kIn '" of Pucallpa 
(Va'squcZ, 1 wce~:). Vasqu~z also collected in the Huallaga Valley (Yurimaguas 
area), around Ic;.c:i:os (in part with Gentry), on the Rlo Napo (Quebrada 
Sucusari)) at G:::~s.r() Herrera on the Rlo Ucayali, and at a number of sites in 
the Ecur:.,J)r bcr:'~::, region, especiallY around .Iilldoas and on the Rlo Tigre. In 
additicr: -:.c ,,;:)::,:c:i:-.~ i!1 the Selva Central region, Gentry collected during this 
six !Ilcr:~::. ;:erio': c·r: the Rlo Nanay near Mishana, the Rlo Napo near Negro Urco 
(a previc'..1.31:: "t:::2.l1y unbotanized region), and on the Amazon itself at Yanamono. 

In ajc~.:ic!1, a n'_:::~::::r of short, mostly one day field trips were :nade to such 
other sites as the Chil~es area above Vitoc (Gentry, Vasquez, Smith) to docllment 
the flora of a forest " emnant from which JUg] PUS ("nogal") is still being 
actively extrac"ted (11100-1500 m), the int;rfu.Jdean valley of the Rlo Colorado 
(600 m; Gentn', Smi tll, Vasquez) Ifhich turned out to have many disjunct dry 
forest elements including some species previously unreported for Peru, and the 
'fulwnayo Valley (Smi::'l1, ?oster) where collections were made in lower montane 
forest above Esperanzu clild in an almost pure forest of Podocarpus at 1800 m 
at Rondayacu above Honobamba. A one w~ek collecting trip was also made by 
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turned out to in21ude n~ less than three genera previously unreported from 
Peru. 

Not only is discovery of new species and new distributional records of impor
tan2e ir! order to UOClffilent the Peruvian flora. Perhaps even more inportant 
in ce.!1:" Cd5eS is re-collection of already-described specie::; whi ch have been 
so r8.rcl:,- collected that the application of an old name has remained obE"cure. 
Bece.'..:'3·:: of taxonOl2ic rules of priority,accounting for such old names is 
cr::: :::_.2.::':: ir::.t'8:-:'2.~t i!; crdcr to stabilize nomenclature and evoid the necessity 
of c=~~~~i~g n2.~e ch8.n~es. The area of Peru in which we are working is 
espe~i&lly irnpor:.ant in this respect, due to the collections made ~here in the 
late 1 7ClO 1 S by r,x:,;: and Pavon, especiallY in the Pozuzo area. A number of 
species collectt'.J. by Ruiz and Pavon are not known ever to have been collected 
again. Hm,'ever, in many of these r:a~es the srune plant species has undoubtedlY 
been re-colJected elsewhere and given a new name. This has happened in part 
due to sloppy taxonomy 'll1d in part because the Rui z and Pavon collection 
at l>1adrid is not readily acce~,;sible to rnrrl1Y botanists and also because some of 
the important early Peruvian type collect:ons \,'-ere destroyed in Germany during 
the second WorJd War. Complet~ collcctionG from the areas visited lcng ago by 
Rui z and Pavo:l vill heJp imrnea:;urabJy in figuring out wh~t plant species they 
were tryinc; to describe o.n(l thw, in the ~;tubj li zrrtion of t,axonomic nomenclature 
not on] y for Peru L\l~t for all of tlw Neutropi c ,;. 

An eX21!!pJ f' of the: fur-rcachil1['; com;equences of these somewhat esoteric points 
comes from a species described l'rorn a Ruiz and Pavon collection from "Peru" as 
1n['":1 stir'..Llhcca. There is apparently no extant type collection and there 
are two clu:;ely related S}")·:~cies to which the description could apply. Both 
of these ~;}il-'C le~, nre knOl..'t1 mostly from Ecuador, one from en2h side of the 
Andes. IJ,lt to which sped es doc,; thf~ mune Inca stipulacea apply? Our trip 
to Pozuzo in February resolved Uli,. pr01jlun, since the cis-Andean species of 
this corn.plcx "'~lS found to be so common at Pozuzo, B. locality extensivelY collected 
by Ruiz and i'[J.von, that it f;('CmS unlikely that thc::y would have overlooked it. 
Cleurly the cis-f,:;dcan ~;pecies is the real Inca stipulacca; accollllting for 
this name maJ.~es i:. possible t.o dcscri ue t.he coa:otaJ Ecuadorian plant as 1ne;a 
.Jaunechensis A. C-:::-ntry. 

Scverul potentia.:'. ::'conomically importilnt plants discovcred dW'ing the fi::st 
year of' c:)tanic2.::' e:z::ploration hElVe been noted in pre-,'ious reports. Follow up 
work to e':3.1uat·~ c.:~e :r:otcr.tj<iJ of these is being conducted in several laboratories 
in the US. Addi~~~~~::' ~3.~erial of Fevillea, a cucurbitaceous liana with possi
bilities 23 E~ =i: seed) was obtained during the current six month period and 
will be t1:rned C-;'2"C: to Dr. Eug(-m~ Schultz of the Technolut::{ and Human Affairs 
Depactme:1t of the ils.s!-,ington University School 01' Engineering, making possible 
more co~plete te3~ing of its potential. 

We have also discovered another economically promising plan~ during the 
current six r;ontii perio'd. Martinella obovata is a liana species of Bignoni
aceae that· occurs not oIlly in Amazonian Peru but frum Belize to Bolivia and 
Brazil. He have recently documented several )'nstances of use of the roots of 
this plant) and of its congener Martinell~ }.qui tosEnsis, as an eye medicirle by 
various indigenous groups in Pcru-.ian Amazonia. Further investigation reveals 
the following incredible docurP.entation of the efficacy of thi s never-be fore
noted use of a poorly knm·Jn tropical forest species. He have located 15 
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AlthOUVl the Pichis and Palcazu Valleys are both covered with low hills, the 
vegetation of these two valleys differs markedly. From all the plant indica
tors, the hills of the broad Pichis Valley have richer soil and support 
grertter plant proclucti vi ty. Nevertheles~; they un: apparently much more subject 
to strJ);£:: winds than the more pr'otccted l'a~cazu, since the forests of the 
Pichis v~lley scc:': to be in a natural ~;tatc of turmoil. Observations from the 
air sl.:,si..:>est that th::'c:, peJ'C"nnial di~:turbance is not limited to the few sites 
visitec bu:. occurs throughout tite "t:J.sin down to Puerto Inca on the east side 
of t~:c ?2.cl!it~:a. The alluvial fan floodplain of th • ..! 1~lo J'ozuzo fro:n its exit 
freI -;;r.c~ r-ountc.lIJ.: below POZllZO to its junction h'i til thl~ lower Palcazu hus a 
sill1ils.T j'='ora su;::C::sU 11[; hi I:h relati ve I)l'oducti v i ty. 

'l'he Palc2.7.u valle.!' (excC'pt the narrow flood plai n) stands out runong these Imrland 
area~> of the Sel v':.! CentrCl] in 11Ild nc unw,wllly impoverished soil, but an ex
ceptionctlly high forest. }'tThap~; the br'lr,llt of tile forest is related. to the 
protection provi Qed by the ndj acC'nt mountai n~., or perhap::, the Greater tree 
stattU'(> j~; rclatcj to a relatin:ly 10\,' level of disturbance associated with 
slol-lo1' tree Cl'm:t~i (,~nu tree' fall) in 11 le~;s proiucti ve Lnvirorur.'.!nt. Five to 
ten km lIE of Cod:) Pozu~"u tlll: allu','lal platn 0:' the: RIO Pozuzo suddenly ends 
in the ~; l;(>,?p JO-?O IT, 1..::11] h':l11 ()f' an ancient. a1.l uvj a] terrace. 'fhe flora and 
vegetatiun of tlli~: tcrrLlCC is dr'l111~lt.ica]]y diffvrcnL from that of the adjacent 
flood IIJain end lrldicativ,' 01' lo'.{ nutdc'nt statu~~. 'l'llis terrace share:. with 
s.i.milar t(::rraCl'~; [~lonc thc' ]'alcLl:'.ll IlIany rarely collect.ed plant species, some 
of wlJi Cil are mort: tnJi c[d cd' hi r,hc_' wetter arca~.; ~;u('h a~~ the San Matfas ri dge 
crest. AlluUwr fC::lturt: of l..he:.3 f..! terrace;, i. tlnt thcy have the highest densities 
of "torllillo" (Ce::dreJ irW.Ll catc:nCleformi:;, thc most irnp .. ;rtan L timber tree of the 
10\"J and Sel V:1 Central J. that h'C havl' ob,~crvt'd. An obviow,; conclusion from these 
observations i s that cuI ti vation of these nr.r'<tre'ltly poor soil terraces should 
be discouraGed and that controlJe:d Iurnbcr.1 lle; of tornillo could be th~ most 
appropria:'e ul tiEwte land use for In()st of tll:.: Pal ·:::l.ZU and adjacent regions of 
the Pozuzo. 

Jude;i: " from it," e.:;)pearance fro':! the :11r there: mny be a.FlOLher quite different 
pOOl' c.)il area i:. the Selva CCIltn~1 ree;ion. At cl~ly rate the forest on the 
1.0'" hills from U[;.!' the base of the ~~crrania del Sira up to the Llullupichis 
looks distillctlv~ and very likcly rerle~ts a much poorer soil. We have not yet 
colJf'cted in tJ::: !''2gion, which i:3 of' limited nn~a but might be worthy of 
speci::'l cC:1scn'E.:" ':,al consideration if the flur:!. does turn out. to be distinctive. 

The Scr~~~i2 d~ 3~~ MatIas is an abrupt nnticlin~l fold between the Pichis and 
PalC?c:'~ r::":,:::!'"s, "!c::s\mm"bly thl' fin~t. stirring of the next major uplift of the 
east .... s.cc.-[cy,.;i::;: ::"'--::dean cordiJ.lera. Due to its shape, Ii much greater diversity 
of rC2~ l~jers (li=estones, sandstones, red clays, etc.) is exposed on the 
west sid·:' :~H_;, ~:-::: east where we ha.ve conductt'cl mo,t of our field 'Work. The 
most distir:cti':e 2hange along the ea~~t side is n broad band of somewhat sandy 
soil about, hal i",.;ay up the ridge characteri zed by hi gher den:>i ties of rub1Jer 
trees (Hevea), RaDateA.., (Hapatea.::eae), numerous small palms and the fern Schi zaca 
eJ egans. 'l'lJis floristically di stinct vegetntion type j s not discernable from 
the air. The two side ridges of the San l'>1atlas system which "llo have botanized 
to date had similr.:.r soil characLeristi cs and eXIlosures but many species di fferent 
from each other and noticeably di ffercnt n::lati ve abund:mces of most of the 
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permanent plots ... -i til all trees over 10 cm dbh. marked, mt:3surccl J and iden
tified (or collec:-ecl for herbarium identification). In ad<iiUon to the plot 
at OXapaJTlpR. (1800 n:), w~ have completed Ei 1 ha. plot on the Rlo Nanay in the 
Amazor,::.::.n lowlands and are beginninc; anotlll:l' one n(~ar PuC'rto Br:::rmQdez. 

Tne c.3.:':! from til'~:",' plots, besides prc1virLinc; quantitative floristic data, 
will 2.2.:::-) !~3.ke possible ll!12.1ysis of rates of turnover and recruitment_ Some 
of t.:-_-,;:,,": ~:bt.a (currently dclEycd j n the m:lil somewhere betvlccn Lima and St. 
Lo'...:.i:::' 'n-~~l be: YC}18rted mor~' fuJ.ly in the next project report_ 

We h2.-:e <.'.':"30 n;:~(!:2 l'roc;rc:::;" in l.hr~ sub,;idiary project objectives of training 
Peruvi2.!1 LotLL'1is-_", and provilling identification assistance to other researchers. 
Durine; the currr::1~ six month period two younc; botanist;:; from the Universidad 
de San !·1arcos -- Blanca LeO'n and ,loaquina hlban-- spent s'ubstantial amounts 
of time in the field vi th project personnel. As a result of this association, 
both have had the opportwlity to learn many 10'Wland pl!1:lt genera as 'Well as 
much tropical natural history and ecoloE';}, _ Hodol fo vci:squcz has similarly 
provided instruction for many stucknts from the Universidad Hacional de 
J\mazoni~t Pf'rLWna in the Iquitos area. l'lant identifications have been pro
vided for the hcrh[iriulrl of t}LC Univcrsidad de Sar, r·jarcds, the Universidad 
Naciol1:t1 (k /urJa:co!lin l'eru:J.lm in IC]uito:;, t,he ?ro:recto Peruano--!Ileman in Sar. 
Ram6'n, L:< l-bJina Univc,,;ity, Pro:{ccLo ESl":'c'iu.l Pichis-h:.lc:lzu, J. Gaschc and 
his French /,nthror'8l'.)cical teum, zoologl~;L~; a,;socl[iLcd with the Iquitos-based 
Proyccto l)rir.;c.to~;, a!ld ()t..l:vr~~. 

Some speci fj c eXilY!l)Jc~; of siC;l!ifl can~ ic1'~nti f'jcc.tions }Jrovided during this 
period ilJclu:k th[it of' CalaLola (lcacin:lCCu.,::) fol' medical botanist Walter 
Le'Wis, ,,110 had previ01~:;]Y thoW:ht tlJ(:' rlant to belong to the quite W1related 
family IJyctc'cill,"lCC'Y~. T1Li ,; plant. i.3imp:>rtant in folk odontology am':mg some 
of the Indian tribe~; of' AlrlJ.zClni:w Peru and it:; 2.nt.icarics properties arc now 
beine; invc~;tiC!lt~:d 1),Y Ul(? i\ra:~JLiIlc:LC)n University school of dentistry. There is 
no pr':\'iou;; reco!'c of ~;u(:b [l w:;v for any I'i(;;-ElJcr of lcacinacc·ae'. flJ10thcr iden
tificatior; of 5);'22i a1 inLere:;t. i~; Lll~lt of a fOr!;lerly impo:.:tunt t:imber tn~e of 
the OZ'"I)~t:;il'a r':L;i: T l as j[ur~Lea {~la_!.l!l\ll(}:;:l of the Staphylc[tceac. Tncre are 
app::...rer.tly no p1'-:"/2.0U.:3 record:; that thi:' [~'-'T111S, or even its fwnily, produces 
a useful hurd,,'CJ::<~. Proyecto Pich5 ~.;-Palc(Eu p~'rsonnel, who are intrrested in 
usinc; tllL~ uSef',~ :.':.t:hc.: tree: in l'cforc;,tntio!1, had previously only been able 
to guess ~ha:" i:. ::.ir;11t. be some 16nd of Meliace:ae_ 
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A BOTA:-,aCAL INVENTORY OF THE EASTEF N SLOPE OF THE ANDES OF CENTRAL PERU 
MID-PROJECT REp·ORT 0 o. 

As we have no·,:.; completed two-thirds of the tenure of the present AID grant (No. 
DAN-5542-G-SS-I086-00), it is appropriate to summarize wha"t we have 
accomplished and \1,hat morf' we hope to do. We have been successful in our overall 
objective of incre2-sing botanical knowledge of the Selva Central regiell. Not only 
have we collected many new species and range extensions, but we are beginning to 
have, essentially for the first time, a reasonable idea of some of the specific kinds 
of e;wironmental factcrs df:termining plant distributiunal patterns in Peruvian 

. Amazonia. We have discovered a number of potentially usefu! pla."1ts and, 
s:.Jrprisingly, in view of the little· time elapsed since project initiation, some of 
these are already undergoing the testing which could lead llitimately to 
development of new medicines and new crop plants. Development of the 
int,=rdlsciplinary ties which have m2de possible this rapid laboratory analysis is 
surely one of the general accomplishments of this project. 

We have 21so initiated collaborative ties with agencies and institutions in Peru 
dealing \\'ith timber resources in an effort to clarify taxonomic identification, an 
i:n~ortant first step in utilizing tropical trees for timber. An additio:-21 objective 
of the project, training Peruvian botanists and providing identification assistance 
to other researchers, has been an active part of the project since the beginning. In 
ccjitlon, several publications have resulted from the AID-supported w~:-k 2nd more 
will follow in the coming year. 

ORGANIZA nON OF THE COLLECTING PROGRAM 

l\.~ost of the first three-month period was spen~ in orgaruzational workr which 
included hiring D:wid Smith of Iowa State University as a full-tirne resident: 
colleGor, Robin Foster, Missouri Botanical Garden Resp.2.rch Asso~iate, as part
tiiTle collector, and Rodolfo Vasquez 7vL of Iquitos, Peru, as full-ti:"ne . resident 
coll~ctor in th~ Amazonian region. During this ti:ne, we acquired collecting 
s:.Jp?1ies and wor:':ed out the necessary permits and p·)iitic2.l a:-rangements in Peru. 
A wide scope, long-term (6 years) Convenio between the ~\~issouri Bot2.n1cal Garden 
and the : .. 1inistel"io de Agricultura was signed, whic;1 not only approves the plant 
collecting work of the project, but essentially deslg:l2.t::s the plincipal i:westigator 
of this project as coordinator of foreign plant c:c..llecting acitivites in Peru for the 
duration of the aSleeme~lt. In Ft.bruar·y .1982, full-sc2.le fieldwo:-k was begun with 
the princi;:.al investig2.tor and resident collector, D:=",id Smi~h, miling 2.. joint field 
trip to Peru. 

The ini Lial yea's collections from the Selva Central re;;lo:i h2.ve been iT:0Unted, had 
dJ?1ic::.~es distributed to available taxonomic specia!ists 7 2.,d many have h2.d 
speciE:s d~termi~2.tions recorded on the original herb~ri~m specir.1ens. A notebook 
of ;>~o~ocopiec: of :hes~ initial Selva Central area s?eci~e"1S h::.s been compiled. 
O~.e CC)?y oi this reference book, \\'hich shO'.!ld PrJ .. id~ a nov~i me2;-~S for rapid 
P~;:':i: ide:lli£ir~2.tiO:1, will be pro'.'i::!r~d to the Proyeci:Q cS;Jeci2.1 ?ichis-Pat.:::azu 2..r"\d 
anoth~r copy will be iTlaintained by David S:nith at the ~~IJSeu~ of ~2.~r2.1 History 
of the University of San 7\'arcos in Lima. As additional collectioi1s are identified, 
these loose leaf notebooks will be updated, eventually providing a ha.ndy means for 
ready identification in Peru of the plants of the Selve Central regio:1. Duplicates 
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Rondayacu above :'1onobamba in an almost pur~ forest of Podoccrpus at 1300 

About 80,000 specimens (20,000 collection numbers) have been collected to date. 

ECOLOGICAL STUDIES AND l.AND USE PLANNING 

In addition to a continued focus on intensi ve general collecting and plant 
exploration throughout the upper central Amazonian region, we have initiated 
several more s?eclflc studies. These include setting up four permanent tree plots 
of one hectare each and severa! arlditional 1000 square meter samples to quantify 
species composition and diversity in different regions. During his 19&2 field work, 
Robin Foster concentrated especially on ecoiogical analysis for land use planning. 
After two years of botanical work· and plant collecting in the Central Peruvian part 

lof Arnazonia, we have accurnulater..l enough knowiedge of the region's'f1ora to begin 
to address an important objective of this project: to sur'"ey "t.he HOlistic 
cornpositior). of the various veget~tion types of the region from the viewpoint of 
selecting indica tor spec.ies for these vegetation types, and, ultimately, using this 

~>.lrvey capaoillty and Horistic data base in land use planning. A general summary 
of some of our preliminary conclusions with res~)ect to the main vegetation types 
of the region follows. 

Although the ?ichis and Palcazu Valley~. are both covered with low hills, the 
vegetation of these two valleys differs markedly. From all the pIa'! t indicators, 
the hills of th~ broad Pichis Valley have richer soil and Sl!??ort greater plant 
productivity. Nevertheless, they are apparently much more s'.!bject to strong wind5 
than the more prot~cted Palcazu, since the forests of the Pichis Valley S~;:n to be 
in a natural st2te of turmoil. Observations from the air suggest that thi.s. perennial 
disturbance is not limited to the few sites visited, but occurs throughout the basin 
down to Puerto Inca OIl the east side of the Pachitea. The alluvial fd.r.i floodplain of 
the Rlo Fozuzo fm'l1 its e;..:i! from the mountains below Pozuzc to jts junction with 
the lower Palca.2C has a similar flora suggesting relatively higher prodi..lctivlty. 

The P2.lcazu Valley (except the narrow flood plain) stands o~t among these lowland 
areas of the Selva Central in having unusually ililpoverished 50il, but an 
excep tionally high forest. Perhaps the height of the forest is related to the 
protection provided by the adjecent mountains, or perhaps the greater tree statu:-e 
is :-elated to a relatively low level of dist~\rbance 25sociated with slower tree 
gro.vth {and tree faiD in a less productive environment. Five to ten km NE of Codo 
Pozuzo, the alluvial plain of the Rlo Pozuzo suddenly ~;1ds in the steep 10-20 m tall 
wall of an aTlc:ent alluvial terrace. The vegetation of this te,ra~e is dramatically 
different fro:n th3.t of the adjacent flood plain and indicative of low nut-ient 
status. This terrace shares with similar terraces along the Pa.lc:azll many rarely 
collected pldnt species, some of which are more typical of higilcr 7 wetter areas 
such as the Sail i',·1atias ridge crest. Another feature of these terraces is that they 
have the highest densities of "tornillo" (Ceuielin;::a caten<!eformis, the most 
impxtant tim!)er tice of the lowland S':!lv2 Centra!) th2.t we ha· .. e o::'se~ved. 
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poor soil area in the Selva Central region. At any rate the forest on ~he low hills 
fro:Tl near the base of the Serrania del Sira up to the Llullupichis lo:::>ks disti!1ct.i~·e 
and very likely reflects a much poorer soil. We have not yet collected in tr.is 
region, which is of limited area but might be worthy of special conseivational 
consideration if the flora proves to be distinctive. 
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One of our hectare sampl-e plots is at Cabeza de i\~on;Lor:1 the R(o Isco~acin in the 
Palcazu Vclley. This site, on floor sandy river terrace soil, is apparent!y typical of 
much of the still-forested land in the lower and middle P2.lcazu Valley,. It 
constrasts strikingly in floristic composiJdon with the rer.1n=.nts of ri-:her soit 
vegetation along tile actual river margins. Whereas rich soil s?ecies like Ceiba 
pentandra occur along the flver edge, they are conspicuously absent from the 
upland iJfest hack from the rivers where such poor soil specialist~ as Iriartella 
setiger~ and Aspicosp-erm:l are prominent instecd. The implication OJ. this floristic 
difference appears to be that the long term success at cattle raisIng by marlY of 
the German settlers in the Palcazu Valley !-;hould not be taken to indicate that the 
whole valley cou!d be converted fro:n forest to productive cattle pasture. Most of 
the fer tile soils bordering the rivers which can sustain pasture have already been 
converted to that use. Farther '.Jpstream at Loma Linda where the PalcaztI runs 
out- of 'the lTiore brol<eil Andean foothill country, a recent attempt has been made 
by the indigcllous Arnuesha community to set up a cattle raising operation on the 
highly disse~ted 12.teritic hills away from th.: river floodplain. The soil is too poor 
fer good pc.sture (as could have been pn!dict:::d from its naturcl vegetation) and the 
ccttle are barely abJe to eke out an existence on kudzu vine. 

On the other hand, Odr transit of the San Matias cordillera revealed all outcrop of 
rich limesto;;e and limestone-d~rived soil part way up the western slope of the 
Cordillera. We were not the first to discover this richer soil area: despite being far' 
from the s~ttle:nent5 r.dong the river and several hours' hike hom the:-n through 
little disturbed forest, the part of the limestone region we sa .. ;- is mostly second 
gro\vth from old ch2.cras. It is likely that this band 01 soil, wh.lc!1 sho':Jlc be easy to 
recognize by i:3 distinctive fiera, exter.ds the whole length of the Sa.1 ~."2.ti2.s. This 
seems aI', excellent target a:ea for intensivE: agriculture, rather than the sandy 
river terraces a;;d lateritic hills where rich natural forests are c.J.rrelitly being 
converted rapidly into subs tandard chacras and pastures. 

Our hectare sample plot at Cabeza de Mono gives a clear indication of the timber 
potential of the 5C'lndy river terraces which predominate in much of the Palcazu 
Valley. The co~nrnone.5t large emergent tree in our plot is 5=edrelinga. 
catenaeformis, or "tornillo", a species of the legume fcmi!y which produces a 
timber si,nilar to th:: t of Cedrela. Since mahogany and "cE:dro" h2 ve now been 
largely eliminated by overintensive exploitation through much of Am.=.zonian Peru, 
"tornillo" is r2.picly becoming the mc..in timber wood of the Selva Central lowlands. 
That such a valuable timher wood is so common iil the poor soil Pakazu forests 
s'Jggests that a ';,'(;i:-planned program of commercial exp!oit3tion mi~ht provide a 
sustainable r·;;S)'.Jrce of much greater vake than the poor quality crops or pastures 
which c0uld be grown here were the forest cut. Moreover, Cecreling2. shows 
abundant regenerc:.tio.rl in the undisturbed forest, ranging in diarneter iroiTI gla:1t 
emergents over 100 em dbh. through intermediate siz,= cbsses to sm2.11 trees 10 em 
dbh. 2nd 125s. A!to.:?,ethei there are e:~ht trees of Cedreli~ over 10 cm dbh. in cur 
s~mple hectare, m(}king this one of :he commOllest s?~ci :.~ in this ver)" diverse 
f,x:;::;t which \'y'e a:lti~io::.te will prove to hr:lve a total of abG~: 185 tree species \vhen 
he.-bariu m ind211 ~lfica tions of the voucher specime:1s of tc::':oilomically prC):'!ematic 
gro'Jps are cO;T,pieted. 

Our dis.:overy I.hdt Ced..reliilK§. \'y'as in full irdi-L ti1r.:)..;.;~ rr.'.Kh of [he Sel·;2. Cei~tra! 
region at the eiid of Octo~er, 1982, is another impo:-t::.~~ o:'sei\r2.:ion which res'.ll:ed 
fro:11 the field work. Since this is th~ region's major timber 'Liee, several 
reforestation projects working in the region have 'been trying, unsuccessfully, to 
locate seed fer use in reforestation. No information on the r~pr0ductive p~enology 
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patterns caused by EJ Nino.) The J10W annual havoc caused by such extreme flooding 
along rivers like the Amazon and Ucayali provides an urgent '",'arning that 
conseivation and careful land U5e pl2.nning are esse'ltial if new areas of the Central 
Amazonian region are to be commercially developed. 

ECOLOGICAL STUDIE.S AND BIOLOGICAL DIVERSITY 

Another tmportant bendit of the program of ecological sampling, now being made 
possible for the first time in Amazonian Peru as a result of the increasing floristic 
data base provided, by the ongoing field work, is the ability to measure biological 
diveisity. Based on a series of 1000 square meter samples of all plants over 2.5 em 
dbh., we have suggested previously' a linear relations~~? between plant comi11'.Jnity 
diversity and p[ ecipitation-t'..~ wetter' the forest, the more s?ecies it has. 
However, the additional 1000 square meter samples now available from Amazonian 
Peru suggest that this relationship only holds for annual precipitations of less than 
l;OOO mm a year. At about this value the species diversity/preciyitation curve 
reaches an asymptote and all wetter lowland forests, right up to the wettest place 
in the world in Colombia, have similar species richness. 

The hypothesis that the wet'~~st lowland forests are the richest in species diversity 
focuses on Amazonian Peru as a repository for an exceptloilaU)' 12..rge fraction of 
the earth's tot2l evolutionary heritage of plant species. Inde<.:!d our hectare plots 
show that the w~ttest Peruvian forests near Iquitos are by fa th~ richest in the 
world, contr~ry to the eAtar:: scientific IIteiature which makes -_~.:~:t claim for the 
dipteroca.p forests of S.:>u theast Asia. \\'hlle the results are highly tentative 
pending th:- resiJlts of herbarium analysis of 'the vouchers, the teni:2.ti:.re figure of 
about 300 tree species out of 60C individual trees in the study site at Yanamono is 
impressive indeed. Even the estimated 135 species at Cabeza de Mono co~pares 
f~vorably wi ... n the richest Asian forests and is more diverse th3..n any previously 
;"2po.ted neotro?ical forest. Thus, from a conservational viewpoint, the incredibly 
spe::-: "'S rich fcres'!s of Amazonian Peru" which we are only' now beginning to 
do.:ume~t, merit wur1dwirie eIilphasis. Moreover, such a diversity of pleilt s;)ecies, 
many nf th~m as )',;t unknown to science, adds strength to the argument that the 
forests of Peruvian Amazonia. are likely to include many plant species \\'ith novel 
useful chemical cornpolJnds or other unsuspected economic sigoificanc':!. 

COLLABORATION 

Identification s::!rvice to Peruvian forestry agencies 

In addition 18 the: b3sic plant collecting and s'Jrvey work, the project provides a 
lil'Jch needed plailt identification service to many groups interested in the Central 
AlTlazo"ian and 1Ie;;ja de la selva" regions of Peru. This coUaboratio:". resulted in 
identifying for the first time se'/eral previously unknown and commercially 
i"Tl?;):-t2.nt or potenti3.1!y irnp:)i"~3n~ s;Je:ies. For example, a fa'it-grmving tree of 
7~e O.xap.3.;71p2. aiea l,moNn as "nogal blanco" \vas identified as CoCdi~ :=-IIi 8·=.J:"c.. 

This tree is well known .:.s a valuabje timb-er tree in other parts of the neo'tro;>ics 
and is being cons!cer(!d for refo:-estation \vork by Dr. Antonio Brack of the Pl.c::hls 
Palcazu project staff. The tree had been misidentified as belonging to Annonaceae 
by the local specialists in dendrology and forest- consulted by Dro Brack. As a 
reslJlt of discovery of the correct name and thus the possible tir:lber potential of 
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also provided for various zoologists associated with j.0hn Terborgh in studies of the 
fnuna of Cocha Cashu Biological Station in Manu Park and for anoth~r Peruvian 
primatoJogist, ~arlene Ramirez, studying Sanguinu.~ mystax on the Rio Blanco. 

Ider. ... ; fication service for ethnobotanical studies 

We provided a significant identification, that of Calatola (Icacinaceae), for medical 
botanist Walter Lewis,. who had previously thought the plant to belong to the quite 
unrelated family Nyctaginaceae. This plant is important in folk odontology among 
some of the Indian tribes of Amazonian Peru and its anticarles properties are now 
beIng investigated by the Washington University School of Dentistry. There i~ no 
previous record of such a use for any member of Icadnaceae. 

DISCOVERIES OF PLANTS WITH POTENTIAL ECONOMIC SIGNIFICANCE 

Several poten tially useful plants have been discovered d'Jring our first two 'years of 
botani,cal exploration. An especially exciting discovery of a vine, F.evil1ea 
cordifolia, with real econumic potential was reported during the first six months of 
this project. It had been reported that th~ seeds of an unknown I1tree~1 species of 
the Pic.[jls-Palc:azu region burn with a clear blue flame and are used by the Campas 
Indians in place of candles. We have identified the plant in question as Feviltea 
cordifolia, a member of the Cucurbitace2e (squash family). Moreover, consultation 
with Dr. Eugene ShlJltz 2t Washington University in St. LO' .. 1is reveals that the 
property of burning with a clear flame is very rare in _,:eds and Indicates unusual 
richness in natural oils.' Seeds of such unusually high oil content are being 2ctively 
invest~gdted by the Center for Development Technology of the Tec;1..'101ogy and 
Hum2.n Affairs Department at W2shington Universlty i11 an attempt to find ne',v 
alternative fuel sources. They are extremely interested in the Per\Jviarl Fevillca as 
a poteJltial fuel source. 1\ot only are Fevillea seeds apparently extremely rich in 
oil, but they a:-e also extremely large, probably the largest seeds of any 
Cucurbitaceae. Furthermore, the v)ne is fai:-Jv common in riverine habitats (where 
the unusually large seeds are probably associated with water dispersaI), produces 
fruit prolifically, and is capa!Jle of growing in the secor,d 'growth or forest edge 
habit2ts which are b~coming increasingly prevalent throughout the tropics as the 
rain for .~st con tlnues to be destroyed at a r2pid rate. Investigations of the oil 
CO:ltent of thesp seeds are now underway at Edwin Cooper Labs in St. Louis. The 
large size of the ~;eeds, high ratio of seeds to fruit} high oil conteilt, of the seeds, 
and capability 0; growing the vine on second growth forests make FeviUea a likely 
plant to develop as a new crop. 

We discovered another ec(mo:nically prOiTIlsmg plailt GIJring the first half of the 
project. ,\~ :i:-tinell~ obovat.§, is a species of Bignoniaceac (catalpa family) that 
occurs not only in Amazord3.n Peru but from southern M~xico to dolbia 2nd Brazil. 
Recently, we h3.ve ne>ted sever21 instarJces of the use by ~'arious indigenous grcups 
iii Peruvian Amazonia of the roots of this rlant, ai1d of its congener Martinell3. 
i':]'JiLosensis, as an eye mediclr1e, a use never before documented. t'ur~her 
investigation revealed coTt?elling confirmatio!l of the efiicacy of t:lis poorly known 
tropic21 forest ~peci'=!s. We have loc2.ted t\-,'enty-three reco:-ds of the :-ned!cin=.l use 
01' \br:hel b by vario:Js tribes. These reccrds, !..:-stly gleaned fr!J:TI herbar-h.!.!l 
--.w,...· 0'" (n., , f' h' h "0" ~~ - . ...... .:: ~--' ,. 0' 0 ":)·'0 t :- .... -!,." - .. ~,.i "-~ ~i"'~,-liTl~dS ... 2i1} 0 \V lCi ,i_Ie un.l.!t:::1d_j";;.,J, :1.J.,1~ ~.~n 0 ..... ·.:;..jl, ,-0·_",. o.J~ 

com?i led only. through the t2xonomic expertise of the principal ii1vcstig2tor. 
Together they record use of \~artinella, 2lways the roots and ah:ays as an eye 
medicine, by more than 13 different ethnolinguistic groups in eight different 
countries of northern South America. That widely divergent.. indigenous 
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prucess of b~ing described from ~er'..l, including one frpiTI. the Selva Central region 
!h2.~ represents a genus new to Peru as well (Geissosperr:!1um). The genus 
A.~DidosDermC! rro'"ides an excellent exarnple of how p:lorly known are the plants of 
this region. Only three species of the genus were know·n to occur in Peru 
in 1953 \vhen the Flora of Peru treatment was \vritten. We have collected beVt:n 
e::lditi0i1<11 species, including at least one new one, almost quintupling the known 
Pe:-uvi2n species. y.~t meny s?ecies of this genus are commerical timber trees and 
O:1e section of it (series Nitida="rcmo caspi") is generally esteemed throughout 
?eruvi2.n AmazGnia as the raw materic! from which canoe paddles ere mede. 
"Remo caspi" trees hav.? such deeply convoluted trunks that sections of the thin 
projectii1g trunk portions '.:all simply b~ cut O'Jt in the outlil;e of a paJdle with the 
additio:1a1 advantage of being very strung. One Selva Central species of 
AS:JidosDerma that we discovered may be of sp~cial physiological interest: It has 
bo~t; b:-ight red and white latex in the same twigs, a situation possibly un.ique in the 
pi:::.:,,! kingdom. One of the "remo CC1.s?i" type ,-\.spidosperma 5peci~ with deeply 
p:1ri:itioned trun~s is valued in Panama, where it is rare, for the table top::; made 
£roi'11 trunk sections. These a:- p eVen exported to the U.S. Peru, with Its wealth of 
A.s,pi ::osiJermas (e.g., six treeS representing several species in the Cabeza de Mono 
hectare, 28 trees repres~nting about six species at Mishano) m!ght well be able to 
deve!op a ri1arket for this ur1ique natur2.! reSOdrce e5 well. Ing. Rios Trigosa at ',-a 
:\~olin?, for \vhom ,ve are providing identiiica tions, is particularly interested in the 
gei1:.Js ai1d its wood properties. 

?,i1other example of an ~conomically useful Ap:lcynaceae from Amazonian Peru is 
provided by t11e tribe Carisseae, m3ny species of which produce delid o'JS fruits. 
Tile iIlOst prized locally is til2-t of ?2.rc.h2.ncornia peruviana, most l~accurately 
n=med lIi1aranjo pcdrido" (ll rotten orange ll), which is endemic to Peruvian Amazonia, 
G.:':--'Irrlng mostly on poorer soil types such as those at Mishana and C,aheza de 
;viono. Although "naranjo podrido" trees are large, they are rf:gularly felled in 
mc:..1Y areas in order to obtain the highly esteemed fruits. As a result, t.he species 
is ;'c..?ldly becoming s:::a.rce near ma:1Y settled areas. Yet "naranjo pod:-ldo" fnllts 
::-e 38 delicious that they could easiiy be developed as an economic211y sIgnificant 
renewabie t·esource harvested in a non-destructive manner or even grown in 
y!c.n~s.ti':Y1S. While this fruit is little known ou~s!de the campesino case:-ios of the 
ia,viand Peruv.i.an fo;-ests, it is well known locally. In contrast, a dose relative, 
locally ;~vell. more comrn,)il on white sand soils near lq!.lltos, proves to be an 
'..li".d~scribed specieS, now being n:l:lled as ,,\;nbelaOlia occidentalis, the westernmost 
;ep~ese;-ltative of its genus. The fru It5 of A. occid~ntalis are fairly sImilar to those 
of tr.e "naranjo poidrido", though less tasty, and are easily accessible as the tree is 
a SrT: 2.11 one. Perhaps the two are' close enough 'taxonomically to be hybridized, 
PJ~enti2lly combining the desirable qU::lllties of sln-3.11 5t3ture and high qu-:=.lity fruit. 
E\'~:-, 2. breeding program using either SPecies alone could produce similar results 
2:1d 2. new com 'II erdal crop. 

\V:lile 2.:1 exceedingly obscure /\pocynaccae vine, newly discovered -::0 exist in 
A"i::.z:nl2.i1 Peru, was noted above as a ?otential la7ex source, it is 2.1so worth 
e;Tl?h~5;zing that the original Pen ... "m la.ex P:-':loucer-the ru~ber tree, once the 
::: <:;s~2.y of the e:ltir~ AlTI2.zo:1ian econo;ny--is O:le of the comrllonest t:-ee sl:Jecies 
(.- r'·'r ? .... O- 50'1' t-ee rlo·s ~I h.:>-~ ~-.:> "'ten..., W "., ... rr"""'- ppr hec+--e "tn ... )., .11 l.-I_ V & J. 1 , ..... !... _1t..: c\ ...... ill. __ II ,.ewe.:... ~ '-'_"::' _. ...c., L.,e 
?2.Jcc:.ZiJ Valley plot end twenty-onE: per il~c:a.;-e d L :,.iisna:-',o, nea. ICjiJi:,:;..5. The(~ is 
r.J c\'jde;&ce that 2:1y of these are bt.!in~ i:.3~p::-d Co-,llTIE:rcia1!y, 21though rubber tree 
latex is still purchased in Peru and recently hes been ..:taging some~:J1ing of an 
economic renaissance in Amazo:1ian Brazil. It might be that the failure to extract 
e3sily obtainable and readily marketable rubber from the rather dense 
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As noted above, duplicates of the plant collections. bav~ been deposited at two 
?e:rwvian herbaria, adding significantly to the resources available to researchers 
working on the Peruvian flora. The compilations of photocopies of the herbarium 
5p~cimens will be provided to the Proyecto Especial Pichis-Pa1cazu. and to i:he 
\.hJseum of Natural History at the University of San Marcos in Lima, to provUe a 
p:..''"table guide to the plants of the Selva Central region when a herbarium is not 
available. 

PUBLICA TIONS 

A number of scientific publications, !>everal of general interest, have already 
resulted either directly or indirectly from the AID-sponsored research. These 
include a general overview of Neofropical floristic diversity, a proposed correlation 
of vertebrate locomotor patterns with newly, discovered intercontinental 
differences in forest structure, and a note reporting the discovery that the obscure 
and exclusively Peruvian genus Plagioceltis tS in fact synonymous with Ampelocei"'a, 
as Y,'ell as descriptions of several new species. 

Data from the ecological studies foriTIed the basis fo:- a paper to be included in the 
PeiUvian !'vUnistry of Agriculture's new booK on i\1anu National E>ark, entitled "Some 
p:-eliminary results of b..)tan~cal stu,iies in i',,1anu Park". A copy of that manuscript 
Co be translated into Spanish prior to publication) is appended to this report since 
many of its observation~ of the flood plain vegeL:.:io,'1 of the RlO r .. ~anu are :-ele\ra:l~ 
to rich soil areas uI the S~lva Central area. In fact, (:le Manu forest is probc.~ly 
mo:'e like the o:-iginal forest communities of the central Huallag2. Valley than are 
t:~,~ d:!gra.ded remllar)ts present in the Huall2.ga Valley tod~y. 

A paper describing the discovery of the use of Martinella as an eye medicine <:is a 
res'.llt of th~ AID-sponsored Peruvian plant exp',oraticn has been submitted to the 
Journal ~f Ethnopharmacology. A copy of th5.t manl!script is attached. 

CONCLUSIOf\< 

A s a result of the plant collections which 2.re accumulating fro:n this project, 
floristic knowledge of the central Amaz.::mian area of Peru has been incre2.sc::i 
s!g:1ificantly. Sorne examples of especially interestli'lg species disco· ... ered during 
the cO:..Jrse of the project include two families pre\'ic~sly unrep::>rted for Pe:-u
:\,~agi'lo1iaceae with no less than thr~e different species of Talc..u~2. collected, at 
least cne of them apparently undescribed, 2.nd Droscra of the Droseraceae, the 
p:::culiar family of insectivorous plants previously kn:)·.'.'n iQ the Andean region only 
in Colombia. The dominant species of the forests aGove Oxapampa, so p:-e ... ale!1t 
,::2. t every rjdge line visible from the town is Ch2.r2cterized by the sUhouettes of 
this species, voves to be yet another genus new to F'2ru, the palm Dictvo:::aryum • 
. -\1 ~''jJugh this s;.>ecies, used to construct the floors o£ cc..mpesin'J houses throughout 
... ' ~ - .... ~ ..... ·s .... l....6' - ... _.&. C d n,,")r .L.. o }-..-:s.-" 1 .. _.& ........ p~-....". S--""::)"-~'-:t.- ",,\1: f-t.,o 
.iI~ c.:.....::., ) L:I;:: , •• 0:.. O!ilmcn an 0. ~ (.I. .'1_ .... _.)~ ,,,1'_,, .•• ::' •. L :~ ..... ,~ .. ,-;) .. n. ""_ 

OX::'?.?.:IlP",- area, ii: had never been co:lec-::-,;d p:"",:·,'i~'Js:/. Th2.t I L is a ge:-i"!s 
;:'" ·~·.'b'J51y unknown from Peru undeiscores the pc-::-:,: th2.t o'Jr kno~l;!·=dse of t'1e 
Fc:ruviai'l flora remains woefully lacking. 
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SIX~,MONTH PRO.mCT REPORT--March 1982-September 1982 

USAIlJ 

This constit.utes th·;:: second six month progress report of AID grant. 
No. DAN·· 5542-G-SS··I086-o0 • Since the first progress report >;as submitted 
late, it included some of tl1e work done during the l>1arch-September 1902 
period and this report thus overlaps in part with the previous one. 

The emphasis of the project. continues to be on intensive collecting, 
esrecially of trees. t-1ajor collecting eff0rts during this six month period 
have been cow~entrated in both the llliddle and lower Huallaga Valley area and 
thePichis Palcazu ::egion. David Smith, the p:cojc=c:t's full time re~ident 
collector, spent most of April in the Bosque v()n Hu."llboldt, ruerto Inca, 
RlO Pachi tea region mostly 'working along the nGrt,hern end of tbe currently 
under-constructi0n segment of the Carretera t-1argina:',. _ He collected 205 
numbers and about a 1000 specimens drn'ing thi ~3 period. In Ha;-: rind June 
he workeC. mostly in the Chanchamayo-Oxapampa-Villa Rica area witb major 
collections from RlO El Tunque (1620 m, near Pozuzo), Fllo Baqueria (1870 ill, 

easte::"n side of the Cordillera Yanachaga) and west of 'Jxapampa (3500·-4000 
m, uppeT limi ts of the "ceja de la montai1u"). A trip of 10 days .... !as made 
to Iscos:_'..sin on th,~ Blo PaJ.cazll where collections were made in lowland and 
mid-elevation forest, and several tri]s to the San Ramon area concentrated 
on obtaining collections of middle and upper elevation forest trees of 
.:;hat region. All of these collections have now b,,~en received in St. Louis 
and are currently being processed and identified. While it is too early 
to tell what portion of the collections represent new species or new 
disL"ibutional records, it is obvious that they will greatly increase 
knowledge of the floris Cically little known forests of these regions. 

In June a short trip was made by the PI to the Pichinaki fores.:; between La 
Merced fl!ld Scltipo at 900-1000 m al ti tude. This trip was in conjunction 
with a field trip which he led preceding the Flora Neotropica.Annual meeting 
and La-:in JlJuc:rican Botanical Congress. The resident collector also worked 
in th';'::; a,rei... 1'01' a n1..illlber of days, largely co] lecting specimens of tree 
species of potential i!1terest for inclusion in a joint German-Peruvian 
refo:-cstation project now underway in this region. Indeed the process of 
deforestation arL_the steep slopes of this foothills area is so rapid that 
the entire cjcle of timber harvesting, land clearing and short-term cul
tivation 'l1y crunpesinos, land abandonment, and (hopefully) reforestation is 
obvious a.l0:1g a few kilometers of a road being contin" ally and inexhorably 
pushed further into the forest in search of "tornillo" and other valuable 
timbers. P~tho~h the soil fertility of much of this region has long since 
been lost, it is possible that immediate reforestation along the lower part 
of the neW" access road, using the native species from the forests just now 
being cut at the end of the road, will hElp cut down on the devastating loss 
to e~osion which normally follows land-clearing in these areas. Obviously 
the potential for such a reforestation scheme depends to a large extent on 
knowing the tree species of the a.rea, a service being provided by the AID
sponsored floristic project. 



A major collecting trip was made by the PI and Resident Collector e.10llg 
most of the length of the Huallaga Valley to the 'l'a::-apoto area in July. 
Although much of the Hua,llaga Valley has been cumplctely deforested, the 
part oi t.h( TingoMaria-Tarapoto road bet.ween Balsapuerto and Campanilla 
passes through excellent stands of matuTe prr~montane forest, although 
these are being !apidl:.r cleared. \ole collected in this area and in the 
isclatcd region of dry forest vegetation between Juanjui ana Tarapoto. 
The lat,tcr area., although constituting a maJor and distinctive p8.rt of the 
Iiual1aga Valley ecosystem, has been very puorly ~ollected and is very 
poody known botanically. Among the ID-')st exciting discoveries in the 
reL'lpant pC'.tches of natural forest we were a.ble to locate on steep slopes 
overlooking the Huallaga ,Bi ver wa.s CusDidd.r:'a weberbf>ueri, an endemic 
species previously i-' .. rnwn only from ~ld c:ollections from the now-de for.
ested Cl1anc!Hur;ayo are[. and feared to be extinct, but 'fhich turned out to 
be one of tb~: com:nonest species of the Tarapoto area forest remnants. As 
an n.dded bonus, the new collections were in fr1Ji t, making possible the 
ciescription of t.he previously wlli.no'.fn frui t of tbis unwmal plant. 

Anotber sI'ecies discovered to be COlrl':1C'11 inl-'nese dry forE:st. remnants, 'out 
which was previously unknown from the area, is Tabebuia. impetiginosa. 
Collected only a couple of times previously in Peru ( once from tbe Mal'anon 
valley, OIJCe from the :;:paria), this w:i.de·-ra!lging but generally uncommon 
species has suc.c.enly achieved prominence as the source of a bark now b2ing 
'w'idely propagalldized as a cur.:: for cancer. Many Brazilian populations of 
the species have been viped out by bark hWlters and the cost of tile bark, 
which is just beginninG to b~ widely introduced into the United States 
despi te FDA qualms, is climbing rapidly. Since there are several so.lid 
scientific studies which show that the activE.' principles of this bark do 
indeed cure some kinds of cancer ir;. laboratory rat s and mice, it is quite 
possible that a major new product is in the offing. Discovery of the 
Huallaga V:c,lley populations could be significant inasmuch as they represent 
a very isolated popuJation of a specieE' .;hose intrapopulational chemical 
variaticn is completely unkn")',;n. l:,ldeed one of the :>ther Peruvian collections 
of tbis species .las deemed so diff::::rc:nt that it was described as a new 
species. Moreover the development of a tree like this (the wood is also 
extremely hard and durable I3.nd much used in other c01mtries, tnough not Peru) 
as a cor;;mercieJ. crop could '!>e a real boon to an ecologically devastated a:rea 
like much of tbe Tarapoto region. Discovery of the plant was the first 
step; we a.re now initiating a collaboration with the pharmacognosy laboratory 
at the Uni versi ty of Illinois-Circle Camp'ls to further study the chemical 
composi tion of the bark of this species, the new Peruvian population of it, 
and the anticancer acti vi ty of these compoLU1ds. 

The Tarat)oto trip also resulted in the first botanical collections ev~r made 
in the low mountain range between Tarapoto and Yurimaguas and a partial 
vegetat.iontil sample of 400 m2 of one of the dry forest remnants overlooking 
the Hl1,:,.2.2.:1.ga. A,1together over 500 collection numbers and perhaps 2500 speci
mens w'ere collE.:cted on this trip. Ttle collections from the trip have al'ri ved 
in St. Louis and are now being pl'~.cessed. 

AdditioI:aJ. field work during this period ·oy the PI inclu.ded a couple of weeks 
in lo~land Amazonia. The high point of this field work was a week in the 
Rfo Samiria Reserve area between the mouths of the Rlos Ucayali and Huallaga, 
an area in which not a single plant collection has ever been made previously. 
This is a~ important wildlife habitat -- e.g. including apparently the lasL 



knowll population of the giant Amazonian turtle and one of the few extant 
populations of lunazonian manatees. Thus some knowledge of its floristics 
is very important. The vegetation turned out to be similar to that formerly 
found along the Rlo Amazonas itself (whi to water-inundate,i. tahu8..:npa) but 
now virt.ually exterminated. Among the co::unon species is a germs new to 
?eru--PatluQs;;, (Bombacac·.;tie )--as well as many very poorly known ar.d rarely 
collected species forme:c1y cha1'acteristic of t.his habitat. Rodolfo Vasquez 
has concentrat_ed his collect::ng efforts in the lower part of Peruvian 
Amazonia, werking out of the heruarium of the Univcrsidad de Amazonia 
Peruana in Iquitos, with maJor collecting trips to Andoas on the Ecuadorian 
border and Genaro Herrera on the Rio UcayaJi. A couple of hundred collec
tions a month from throughout the region are heing received from Vasquez 
as are smaller collect.ions for identification received from various foresters, 
anthropologists, and st udc~nL;:;. Currently a botanist from the Museu;r, d' Histoi re 
Naturelle i:1 Paris, France ,is in St. Louis for several months, funded 
by a Ew'opean anthropologicaJ project focused on Peruvian Ama.zonia in ordei" 
to make use of the collectio:1s and expertise here to identify t.he collection 
vouchers obtai!y~d during their anthropological work. These identifications, 
of course, are in p5.rt dependent on the collections generat.ed and identified 
by the AID-funded floristic work. The necessity for French anthropologists 
to bring their collEcctiol1s from Peruvian Amazonia to St. Lollis for iden
tification unde)'scure,; the importance to the sciE:ntific world of the AID
sponsored florisL::'c investj gations. 

Several area3 for intem;i ve study and especially concentrated collecting 
have been selected, including the: BosqLe von Humboldt area at 270 m on 
mostly la.teritic s05~"s, the San Matlas range (uetween the Pichis anq Palcc:.zu 
ri vers) from 3210 to 1000 m 8.r..J. thp. C:Jrdillera Yanachaga (1800 to 3000+ ill) . 
Complete species lists will be comI-.i.:i.ed for each of these regions to provi de 
baseline data for correlating plar.t s~e<.;ic::.:, distril)"ulions and environmental 
parameters. Vasquez is similarly concentrating on revisiting and sampling 
ilJ"ensively several selected vegetation types and sites in Loreto Department. 
A complete sample has been made of all pla.11tS over 2.5 em dbh in a 0.1 ha. 
area at BoSq",h~ von. Humboldt and simila.r samples will b~ obtained fer the 
other intensive study sit,es. These samples were ohta~ned witb the sample 
techniques described in Gentry, 1982 (Evolutionary Biology 15: 1-84) and 
will provide data making possible direct comparison of plant species di versi ty 
and floristjc composition of these rezions with many other neotropicfll and 
palaeotropical are'l~. Robin Foster, working 2.il~ time for this project, 
arrived in Peru in August and is currently in the Chanchamayo area where he 
will be actively involved in sampling the natural forest vegetation as well 
as making general :::ollections to document the flora of various vegetation 
types and regions. 

The especially exciting discovery of a Cucurbitaceous vine, Fevillea 
cordifolia, with real economic potential wa:: reported d'rring the first six 
months of this project. It had been rl...!,orted that the seeds of an unknown 
"tree" species of the Pichis-PalcazLl region burn with a clear blue flame and 
are used by the Campas Indiana in place of candles. 'vie 11ave identified the 
plant in question as Fevillea cordi folia, act u:uly a liar,a of the family 
Cucurbitaceae. Dr. Eugene Schtutz of the Technology and Hu~an Affairs 
Department of the School of Engineering at Washington University, St. Louis, 
is currently undertaking testing of a limited stock of these seeds. We 
are now trying to obtain e. much larger sample of the seeds from Peru for more 
ext~nsi ve testing. They report that the fact that the seeds of this sp ~ies, 



which are among the largest in its family, burn with a clear blue flame 
when drie(l strongly sll[.c;ests an Wlusually hi~h oil content. Problems with 
oil seeds studied to da:'c in the' hopes of findir.g a charcoal substitute have 
been dir'ficulty in burning whole seeds and in avoiding smok' .. ~ forr.ation. 
The preliminary results sllL~gest that Fevillea might be a ,-;ignificant breat 
t!:.rough on both fronts. A:lOther area in which Fevillea seeds could hold 
promise, according to Dr. Schul1~::., is in the expr.ession of oil for illumina
tion by villace technology as a replacerrk:nt for j.;erosene. Dr. Schultz reports 
that wi::ll the rise in prices of petroleum products, alterrw. ti ve arId indi
genous illumina.nts f.ire bacUy needed and that FevilJea Hould seem an excellEnt 
candidate' for p!'oducing SUC}I a product. 

Another potential:Ly ""collolrucu11y and poli tically siE"nifi cant di scovery 
made during the c·.irrent p:.ase of this project is that Lhe predicted higher 
flood crests of the PJrrazon and it;., ma,ior tributaries suggested by the 
principal investigator (Science 210: 13S4-135G, 1980; Science 215: 427, 
1~a2), as a dev:istating and unexI,~cLL·d result of rrunpLlI1t defcrestation of 
the headwater rC{~i ons 01' thl: mrwzon, are 1'~coming inc!'ca"ingly Cl'l ti cal. 
Deforestation continues unabated alld the I,by 1932 flood was by far the 
highest e'{er rf~ccrded in tile upper ft.muzonia,l region, at least as far dow1l
stream as Leticia, Colombia, 'l1lt: now annual havoc caused by ouch extreme 
floodinG along rivers like the Amazon and Ucayali provides an urgent 
warning that careful land U!3,~ planninG is essential if new areas of the 
CentraJ. Al!l8.::onian region an:: to be commercially developed. 

A final objectiVE: of the AID-sponsored l)l'oject, collaboration with and 
providing assistance to the botanical inventory. :progrl1IJ1S and capacities 
of PC·2'uvici.n uni vf,rsi ties, has also been actively pursued during this six 
month period. Such help has ranged from assisting in a field ecology 
course for ad'!Q.nced blology stu.rients at the Universidad Nacional de Amazonia 
Peruana to providing logistical support for travel tl.nd fieldwork by faculty 
members of sever<ll F2ruvian uni versi ties. Peruvian botanists who have 
participated in project fieJ.d,w2'y. include Oscar Tovar and Blanca Leon of 
thE Universidad de San r.larcos, Angel 3alazar and colleagues of the Bosque 
Nacional de von Humboldt, and Franklin A0r al tI., Doris Alfaro, and colleagues 
of the Universidad Nacional de Amazonia PeruaI1a. In addition to logistic 
support, the Principal Investigator has conducted infonnal mini-courses 
in tropical plant identifi cation for these and other Peruvian bot(J.nists 
-whose own independent studies should be directly benefited as a 1''2511.1 t.. 
Identifications of plants collected by these botanists as well as by foresters, 
especially those associated with the La Molina Universlty in Lima, have also 
been carried out by the PI as have identifications of the plan+s eaten by 
primates in various anthropological and z0010c;ical investigations, especially 
those associated with the IVITA Proyec-co Primatos program based in Iqd.tos. 
The PI was one of the feo.tured 5peakers at the quadriermial Latin Botanical 
Congress, which was held in Peru this year, and has been invited to conduct 
a short course for anthropologists, sponsored and funded by r·1AB and UNESCO, 
in Iqu-!.tc::: ir. Nr,vember. C·..;,,:ll invitations suggest that the ]-;:inds of study 
being carried out under the AID gran tare oppreciated and maJ.-.ing a real 
contribution to Peruvian science. 
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AID Six-Month Report 

During the first six months of the project the emphasis has been on 
intensive collecting, especially of trees, in the Pichis Palcazu project 
area. Approximately 3000 numbers have been collected to date, mostly 
in sets of five. Part of this material has 3lready been sent from 
Peru to the Missouri Botanical Garden for processing and identification; 
the marc recentl)' collected material will be shipped to St. Louis in 
a fe".,· months. 1n addition, duplicates of Peruvian plants [rom the 
Centrol Ama:oni3Il region to he identified by project staff have been 
received from several Peruvian forestrY croups including the 
UniversiJad i\acjoJ);l1 (q:~r~lfia ue La f\1e'1~n~, i.Lc re~ea('ch 5t::lff at 
Bosque von HU!1lholdl, <'lnd D. reforestation projf;ct sponsored by West 
G e r man y a II d the ~,I j I, j ~ t (-' rio d C' Iq; ric u 1 t u r a . 

Most of the first three-month period (November to January) was spent 
in organi:::ltional ,,'ork ,·;hieh included hidng as a full-time resident 
collector, David Smith, of Im,'a State IJniversity, acquiriIlg collecting 
sl!pplies and shipping them to Pcru, ~ncl ".,'orking out the necessary 
permits and politjc:!l arranger.wnts in Peru. A ,,,,ide scopc, long·term 
(6 years) Convenio hct'H'cn the' ~Iissouri Botanical Garden and the 
t-linisterio de Agricultura ,,'a~; signed, "'hich not only approves the 
plant coJle'cting work of the project but essentially designates the 
principalin\'estigator of this project as coordinator of foreign 
plant collecting (lctivihes in Perl! for the next six years. The new 
Con von i 0 0.1 so rc :oul ted in ob ta i II i ng along·- del ayed exporta t iOIl pe-fmi t 
for pre\'ious Peruvian plant collections and the shipment to St. Louis 
in Mo.\' of 16 laTl~e refrigerator boxes of nlant collections which will 
be pro c e sse d n I 0 ;1 g wit h t Ill' co 11 e c t ion S 0 or the A I D - s P 0 n SOl' e d fie 1 d -
work. 

In February 1982, full-scale fieldwork was begun witll the principal 
investigator and resident collector making a joint field trip t.o Peru. 
_~o=-::::~t 1000 plant collection numbers (ca. 4000 duplicate specimens) 
were made alld the resident collector trained in plant collection and 
field identification techniques used hy the principal investigator. 
Fieldwork incl~ded two weeks in the ChaIlchamayo-Oxapampa-Villa Rica 
area witll collecting efforts concentrated in the middle elevation 
cluud forests, especially in the Cordillera Yanachaqa, and along 
the part of tIle Carretera Marginal now under construction from Villa 
Rica to Puerto Bermudez. Ten days were also spent at the oth~r end 
of thc Pichis-Palcazu project area, working in the Be.:;que Nacional 
Alexander von Humboldt and the adjacent area at the northern end of 
the segment of Carretera Marginal, which is under construction. Two 
weeks were also spent in the I4uitos area coordinating research 
efforts with Dr. Franklin Ayala and other faculty members 0f the 
Universidad Nacional de Amazonia Peruana, and doing fieldwork ill the 
lowland Amazonian forests at Yanomono, Andoas, and Mishana. 

The principal investigator returned to the U.S. in March while the 
resident collector continued to collect plants in the Central 
Amazonian and ceja de la montana region. His collections now total 
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2000 numbers (ca. 8000 duplicnte~. His fieldwork has included three 
weeks in the lowland forests along the Rto Pachitea and in Bosque von 
Humboldt region and a week at the current end of the Carretera 
Marginal, reached by a one-hour boat trip up the RIO Pachitea from 
Puerto Inca, the latter reached by plane from Pucallpa. Taking 
advantage of tree cutting by the road-making activities it was 
possible to make an excellent sample of the trees of this rsgion 
which was previously virtually unknown botanically. Smith also col
lected for four weeks in the Oxapampa region mostly in middle 
elevation cloud forests with major collections from Rlo El Tunque 
(1620 m, near Pozuzo), RIo Baqueria (1870 m, on eastern side of the 
Cordillera Yanachaga), and west of Oxapampa (3500-4000 m, upper 
limits of "ceja de la mon~a~na./f A trip of ten days was made to 
Iscosasin on the R!o Palcazu where collections were made in lowland 
and mid-elevation forests, and a five-day trip to the San Ram6n area 
concentrated on obtaining collections of middle and upper elevation 
forest trees of that region. All these collecticlls are now being 
processed and identified. While it is too early to tell what portion 
of the collections represent new species or new distributional 
records, it is obviuus that they will greatly increase knowledge of 
the floristically little-known forests pf these regions. 

Several areas for intensive study and especially concentrated col
lecting have been selected, including the Bosque von Humboldt area 
at 270 m on mostly lateritic soils, the San Matras range (between 
the Pichis ard Palcazu rivers) from ::>40 to 1000 m and the Cordillera 
Yanac haga (ISDO to 3000+ m). Complete species lists will be com
piled fOT each of these regions to provide baseline iata for 
correlating plant species uistributionE and environmental para~eters. 
A complete sample was made of all plants over 2.5 cm dbh in a 0.1 ha. 
area at Bosque von Humboldt and similar samples will ~e obtained for 
the oth;!r intensive study sites. These samples were obtained with 
the sample tec~lniques described in Gentry, 1982 (Evolutionary 
Biology 15: 1-84) and will provide data making possible direct 
comparison of plant species diversity and floristic composition of 
these regions with many other neogropical and palaeotropical areas. 

In addition to the basic plant collecting and survey work, th~ first 
six months of this project resulted in providing a much-needed plant 
identification service to many groups interested in the Central 
Amazonian and "ceja" regions of Peru. This collaboration resulted 
in identifying for the first time several previously unknown and 
commercially important or potentially commercially important species. 
For example, a fast-growing tree of the Oxapampa area known as "negal 
blanco" was identified as Corida alliodora. This tree is well known 
as a valuable timber tree 'rn-oTher parts of the neotropics and is 
being considered for reforestation work by Dr. Brack of the Pichis 
Palcazu project staff. The tree had previously been misidentified 
as belonging to Annonaceae by the local specialists in dendrology 
and forestry consulted by Dr. Brack. As a result of discovery of the 
correct name and thus the potential timber potential of "negal blanco," 

. \ 
" \ 

/ 



-3-

an active program of propagation of the plant for reforestation has 
no"' been initiat:ed. Another unidentified species of commercial 
importance and locally known as "huamanchil co" has now been 
id~ntified by the principal investigator as Laplacea spathulata. 
This tree is of special importance as a leading tImber tree, yet it 
has not previ0'lsly been possible to identify it--a serious problem 
in view of the Peruvian government's requirement of identifications 
of all timber products in orde y to obtain export permits. 

Many identificat ons of trees for foresters from La Molina University 
and Bosque Naciol1al Alexander von Humboldt have also been provided 
during the course of this project. One of the more interesting of 
these is a member cf the genus Auararib('a (Bomhacaceae), which is 
very rare in Peru and which is one of thc most important canopy 
species along the dry part of the Rl"o Perenl. Species identified 
for the Bosque v~n Humholdt foresters included Copaifera, a legume 
g en usn 0 w b e i 11 g con sid ere d f 0 T co mm r-~ r cIa 1 ex pI 0 ita t ion a s a f u e 1 
source, \Jhich is very common locally although previously known from 
Peru from only a handful of coilectiolls. Identifications have also 
been provided to a German-sp0Dsorcd reforestation project head
quartei'ed a t San Ramon. We have collec ted many of the species of 
interest to their project and will provide them with the desired 
identifications. 

One especially excitin~ discovery of a potentially commercially 
important plant species i13S heen made during the first six months 
of this project, The seeds of an unknown "tree" species of the Pichis
Palcazu region burn with a clear blue'flame and are used by the 
Campas Indians in place of candles. We have identified the pl~nt in 
questior. as Fevillea cordifolia, actually a liana of the family 
Cucurbitaceac. Moreover, consultation with Dr. Eugene Shultz of 
the Technology and Human Affairs Dcpartment at Washington University 
in St. Louis reveals thot the property of burning with a clear flame 
is very rare in seeds and indicates unusual richness in natural oils. 
Seeds of such unusually high oil content are heing actively investi
gated by the Center for Dcvelopment Technology of the Technology and 
Human Affairs Department in un attempt to find new alternative fuel 
sources. They are extremely interested in the Peruvian Fevillea as 
a potential fuel suurce. Not only are Fevillea seeds apparently 
ex ... remely rich in oil, but they are also-extremely large, probably 
cne largest seeds of any Cucurbitaceae. Moreover, the liana is 
fairly common in riverine habitats (where the unusually large seeds 
are probably associated with water dispersal), produces fruit pro
lifically, and is capable of growing in the second growth or forest 
edge habitats which are becoming increasingly prevalent throughout 
the tropics as the rain forest continues to be rapidly destroyed. 
Investigations of the oil content and fuel potential of these seeds 
are now underway at Washington University by one of Dr. Shultz's 
graduate students. 

Another potentially economically and politically significant dis
covery made during the first six months of this project is that the 
predicted higher annual flood crests of the Amazon and its major 
tributaries suggested by the principal investigator (Science 210: 
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1354-1356, 1980; Science 215: 427, 1982), as a devastatin~ and un
expected result of rampant deforestation of the headwater regions 
of the Amazon, are becoming increasingly critical. Deforestation 
continues unabated and the 1982 flood was hy far the highest ever 
recorded in the upper Amazonian region. The now annual havoc 
caused by such extreme flooding along rivers like the Amazon and 
Ucayali provides an urgent warning that careful land use planning 
is essential if new areas of the Central Amazonian region are to be 
commercially developed. 

A final objective of the AID-sponsored project, collaboration with 
and providing assistance to the botanical inventory programs and 
capacities of Peruvian universities, has also been actively pursued 
during the first six months of this project. Such help has ranged 
from assisting in a field ecology course for advanced biology 
students at the Universidad Nacional de Amazonia Peruana to pro
viding logistical support for travel and fieldwork by faculty 
members of several Peruvian universities. Peruvian botanists who 
have participated in project fieldwork include Oscar Tovar and 
Blanca Le6n of the Universidad de SClD. Marcos, Angel Salazar and 
colleagues of the Bosque Nacional de von Humboldt, and Franklin 
AyalR and Doris Alfaro cf Universidad Nacional de Amazonia Peruana. 
In addition to logistic support, the principal investigat01" has 
conducted informal mini-courses in tropical plant identification 
for these and other Peruvian botanists whose own independent studies 
should be directly benefit~d as a result. 
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Dear Dr. Hester: 

This letter constitutes the first semi-annual report due in 
your office for grant No. DAN-5S42-G-SS-1086-00. Dr. Alwyn 
Gentry of our staff is the principal investigator, but he has 
been very heavily involved in fieldwork in various tropical 
areas for much of the year, dnd the due date of this report, 
31 March, was inadvertently overlooked by both his and my 
office. We apologize for this delay in reporting on the first 
six months' activity, and future reports will reach your office 
in a mure timely fashion. 

The first six months of activity under the grant were concerned 
mainly with placing a field collector in Peru, and David N. 
Smith of Iowa State University was hired for this purpose. 
Given the logistical problems which have to be solved in order 
to fully implement the rigorous field program which is so 
important to this project, a good deal of time was srent ac
quiring and assembling the necessary equipment and making the 
necessary local arrangements both in Iquitos and in the work 
areas. Peruvian personnel are r~w also in place to help handle 
spec imen co 11 ec t ion, prept.l._~Cl t ion, 1.nd s ~,i pmen t back to St. 
Louis. The receipt and iden-~.l.~~: ... ;'':'I...' t f collections in St. 
Louis has been integrated with the othe: ongoing botanical 
explora tion ae ti vi ties Khich are being I;arried out in other 
areas of Peru, and a full-time staff member in St. Louis is 
now in charge of overall coordination of nandling plant speci
mens from the project. As specimens aCLumulate, tne~ are 
sorted and either identified in St. Louis or sent to specialists 
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in various taxonomic groups for identification, after labels 
have been prepared and intercalated with each specimen, as 
appropriate. 

Dr. C0ntry is now in South America, and will visit the study 
sites in Peru during his trip. Upon his return, I will ask 
him to write you a follow-up -1.:0 this report, including more 
d~tailed information concerning activities in Peru. 

MRC:bc 

cc: A. Gentry 

Sj nce r(:dy yours, 

)A·R 6z03M 
Marshall R. cr~y 
Director of Research 


