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One of the most significant new releases of the year is a 

production of broad scope and imagination. With a cast of 
1400 radiochemicals and many related products, including 

200 new listings, its title is disarmingly modest: 
"The 1983 NEN Catalog." 

It opens with a dramatic announcement: the industry's first 
simplified, comprehensive pricing system. Briefly, it says that 

every NEN research product is consistently priced for all 
quantities for all customers. Now you'll know the exact cost 

(including shipping) when you place your order-or even 
before you order, if you're simply planning. 

The benefits of this new system are many, but they add up 
to simplicity and flexibility Your NEN technical representative 

will gladly answer any questions you may have. 
Don't put off seeing "The 1983 NEN Catalog." 

Everybody will be talking about it. 

The NEN 
value in 

extras are the biaaest 
la beled corn p o i i s .  

@ New England Nuclear' 



FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS' FROM 18T0 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuities available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

r-------- 
I Teachers Insurance and 
I Annulty Association of 
I America-Colleae Retirement ' Equities Fund I 730Third Avenue I NewYork, N.Y. 10017 

I Please send me full details I about TIAA-CREF Supplemen- 
tal Retirement Annuities, the 

1 flexible tax-deferred annuity plan that offers the opportunity to accumu- 

I late funds for additional retirement income and the option for cash 
I withdrawal. 

i 
I 

I Name I 
1 Address 
I 

I 
I 

1 Name of Institution 

Please let us know if you are participating in a TIAA-CREF retirement plan 
I 

at your institution. O YES N O  S8583 
I 

LIIIIIII-II-IIIIII---J 

5 AUGUST 1983 503 



ISSN 0036-8075 - -  - -  - 

5 August 1983 
Volume 217, No. 4610 SCIENCE 

LETTERS Academic Freedom: I ) .  Dovrrspike: Genetic Engineering: D .  E.  Comings; 
J. R .  Nelson; Hamster Chromosome: S. M. Collin: Primates and Malaria: 
C . A m s h ~ r  y........................................................... 506 

EDITORIAL Rain Forests of Amazonia . . 

ARTICLES "Frozen" Transition States: P~:ntavalent Carbon r t  01.: J .  C. .Martin . . . . . . . . . . . .  509 

. . .  Ribonucleotide Reductase-A Radical Enzyme: P. Rr ich~i rd  and A. Ehrrnhrrg 514 

Acid Rain on Acid Soil: A New Perspective: E.  C. Krlrg and C.  R .  Fink . . . . . . . . .  520 

NEWS AND COMMENT Yellow Rain Experts Battle Over Corn Mold. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526 

CEQ Staggering Under Latest Budget C u t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529 

Delaware Battles Hughes Institute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530 

Critics Dispute India-U.S. Nuclear Trade-off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531 

Briefin,?: Sun Sets at RCA, Rises at Solarex: Peace at Hand for Nuclear 
Physics: Oak Ridge Retracts Reprimand of Biologist.. . . . . . . . . . . . . . . . . . . . . .  532 

RESEARCH NEWS Space Telescope (11): A Science Institute..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  534 

Do Ape-Size Legs Mean Ape-Like Gait'? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537 

Cell Surgery to Reconnect Nerves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538 

AAAS NEWS Environmental and Media Fellows at Work; Changes in AAAS Insurance Program 
Announced: Logan Hosts Joint Division Meeting; Arctic Division to Meet in 
Yukon: Science Museum Update: Obituaries..  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540 

BOOK REVIEWS The Montgolfier Brothers and the Invention of Aviation, 1783-1784, rel.ien.rd by 
S. L. Ch~ipin: Oxygenases and Oxygen Metabolism, D.  P. Bullou: Stability of 

BOARD OF DIRECTORS E. MARGARET BURBIDGE ANNA J. HARRISON DAVID A. HAMBURG ROBERT W. BERLINER NANCIE L. GONZALEZ 
Reliring Presidenl, Chairman Pres~denl Pres~dent-Elect LAWRENCE BOGORAD WALTER E. MASSEY 

MATHEMATICS (A) 
Lipman Bers 
Lynn Arthur Steen 

PHYSICS (0) 
James A. Krumhansl 
Rolf M. Sinclair 

CHEMISTRY (C) 
Murray Goodman 
William L. Jolly 

ASTRONOMY (D) 
Paul W. Hodge 
Donat G. Wentzel 

PSYCHOLOGY (J) SOCIAL. ECONOMIC, AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
Jane1 T. Spence Kenneth J. Arrow Dan~el J. Kevles Eric A. Walker 
Bert F. Green David L. Sills Davld L. Hull W. Edward Lear 

EDUCATION (Q) DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION. COMPUTING. AND COMMUNICATIOC 
Hans 0 .  Andersen Erl~n Johansen Slanley A. Kaplan Robert Lee Chartrand 
Roger G. Olslad Haroyd M. Fullmer Davld A. Knapp Madelme M. Henderson 

DlVlslONS ARCTIC DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN C 

Arthur M Pearson Gunter E Weller Rlchard Jahns Alan E Levllon Walter S Wh~tford M Michelle B, 
Presldenl Execut~ve Secretary Pres~denl Execullve D~rector Prestdenl Execul~ve On11 

SCIENCE Is published w w k l  o n  Frldey, except the last week In December by the American Assoclotion tor the Advancement of Sclence 1515 Massachusetts Avenue, NW, Washington, D.C. 
20005. Second-class postage gublicalion No. 484460) paid at Washington, D.cI, and at an additional entry. Now combined with The Sclentiflc ~ o d t h l y ~  Copyright 'i: 1983 by the American Association for 
the Advancement Of Sclence. Domestic lndlvldual membership and subscription (51 Issues): 553. Domestic institutional subscriplion (51 ~ssues): $90. Foret n postage extra: Canada $24, other (surface mail) 
$27, air-surface vla Amsterdam $85. Firs1 class, a~rmail, schml-year, and student rates on request. S~ngle coptes $2.50 ($3 by mall); back Issues $3 ( $ 3 . 5 8 1 ~ ~  mail): Btolechnology issue. 55 ($5.50 by mail): 
classroom rates on request. Chan of address: allow 6 weeks, glvlng old and new addresses and seven-dlgrt account number. Aulhor~zation to photocopy material for internal or personal use under 
circumstances no1 falling wlthin the?& use provisions of the Copyr~ght Act IS granted b AAAS lo libraries and olher users registered with the Co yr~ght Clearance Center (CCC) Transactional Reporting Ser- 
vice, provided that the base fee of $1 per copy plus $0.10 per pa e is pald directly to JCC 21 Congress Slreet Salem Massachusens 01970. R e  ~denlification code for Science is 0036-8075.83 $I + . t o  
Portmaster: Send Form 3579 to Sctence, 1515 Massachusens Wvenue. NW, ~ash~ngton :  D.C. 20005. science is inddxed In the Reader's Gwde to Perfodical Literalureand In several special~zed indexes. 



AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

Biological Communities, R .  IM. .%foy: Reprints of Books Previously Reviewed 
in Sc , ie t~c ,~;  Books Received. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

REPORTS Origin of Espanola Island and the Age of Terrestrial Life on the Galapagos 
Islands: M.L.Hrl l1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Boron in Sillimanite: E. S .  Grew and J .  R .  Hirltllorne . . . . . . . . . . . . . . . . . . . . . . . . . .  

The Start of Sulfur Oxidation in Continental Environments: About 2.3 x loY 
. . . . . . . . . . . . . . . . . . . . .  Years Ago: K. Hclttori, H. R .  Krorrse, F.A.  C r ~ t ~ l p h ~ l l .  

High Efficiency DNA-Mediated Transformation of Primate Cells: C .  Gormrrn, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R .  Pirdinatzahl~i~t~, B .  H .  H o ~ . ~ r d .  

Expression of the Major Neurofilament Subunit in Chicken Erythrocytes: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B .  L .  Gi.rlrlger and E. L i ~ : ~ ~ r i d e s  

Potent Interaction Between Glucocorticoids and Growth Hormone-Releasing 
Factor in vivo: CV. B .  W~lzrc~nherg, A. Buird, A'. L i n g . .  . . . . . . . . . . . . . . . . . . . .  

Intraspecific Deception by Bluffing: A Defense Strategy of Newly Molted 
Stomatopods (Arthropoda: Crustacea): R .  Steger and R .  L .  Crrld\r,ell . . . . . . . .  

Coronary Artery Spasm Induced in Atherosclerotic Miniature Swine: 
. . . . . . . . . . . . . . . . . . .  . . . . . .  . . .  . . . . . . . . . . .  H .  ShinzoXrl\c.~~ et al. .... ... .... 

Deformed Whiskers in Mice Infected with Certain Exogenous Murine Leukemia 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Viruses: W .  P. R o \ i . ~ . .  

The Immune Response Evokes Changes in Brain Noradrenergic Neurons: 
. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H .  Besedo\,sky et al. .. 

Thrombin Stimulation of Guanosine 3'3'-Monophosphate Formation in Murine 
Neuroblastoma Cells (Clone NIE-115): R .  ,M. Snider and E. rich el sot^. . . . . . .  

Coping and Immunosuppression: Inescapable but Not Escapable Shock 
Suppresses Lymphocyte Proliferation: M .  L .  L(1udens/agpr et al. . . . . . . . . . . .  

Population Density of Tropical Forest Frogs: Relation to Retreat Sites: 
M. ,M. Stettwrt and F .  H .  Porrglr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rate of Synaptic Replacement in Denervated Rat Hippocampus Declines 
Precipitously from the Juvenile Period to Adulthood: J. R .  Mc,U/illirlnls 
and G .  L y n c h . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sex Change in a Coral-Reef Fish: Dependence of Stimulation and Inhibition on 
Relative Size: R.  M. Ro.~.r, G .  S .  Losc.y, M. Dintnond. . . . . . . . . . . . . . . . . . . . . .  

Local Cerebral Blood Flow Increases During Auditory and Emotional Processing 
in the Conscious Rat: J. E. LcDotr.~ et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Epstein-Barr Virus: Inhibition of Replication by Three New Drugs: 
J.-C. Lin e t a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

THY NELKIN SHEILA E. WIDNALL WILLIAM T. GOLDEN 
E. SAWYER HARRIET ZUCKERMAN Treasurer 

)GY AND GEOGRAPHY (E) BIOLOGICAL SCIENCES (G) 
F. Merrlam Charlotte P. Mangum 
nas Dutro. Jr. Walter Chavin 

AL SCIENCES (N) AGRICULTURE (0) 
1 Kretchmer Leo M. Walsh 
I. Lowenstein Coyl T. Wllson 

;TICS (U) ATMOSPHERIC AND HYDROSPHERIC (W) 
E. Mos6s Hans A. Panofsky 

I J. Wegman Bern~ce Ackerman 

WILLIAM D CAREY 
Executive Oflicer 

ANTHROPOLOGY (H) 
Rlchard A Gould 
Prlscllla Reln~ng 

INDUSTRIAL SCIENCE (P) 
Nat C Robertson 
Robert L Stern 

GENERAL (X )  
Lora M Shields 
Rodney W Nichols 

nencan Assoclatlon for the Advancement of Sclence was founded In 1848 and Incorporated In 1874 Hs objects 
urther the work of sclentlsts to lacllltate cooperation among them to foster sclentllw: freedom and responslblllty 
ove the effectiveness of sclence In the romotlon of human welfare and to Increase publlc understanding and 
tatlon of the Importance and promlse orthe methods of sclence In human progress 

COVER 

Sulfurane dioxide anion, a "frozen 
transition state" for nucleophilic attack 
at sulfonyl sulfur. The x-ray crystallo- 
graphic structure is shown in comput- 
er-generated drawings produced by a 
version of the SCHAKAL program. 
See page 509. [Structure obtained by C. 
W. Perkins, S .  E. Wilson, and J .  C. 
Martin (University of Illinois, Urbana): 
program of E .  Keller and A. J. Ar- 
duengo I11 (University of Illinois, Ur- 
bana)] 



5 August 1983, Volume 221, Number  4610 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as  a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 

Editorial Board 
1983: FREDER~CK R. BLATTNER, BERNARD F .  BURKE, 

CHARLES L. DRAKE, ARTHUR F. FINDEIS, E.  PETER 
GEIDUSCHEK, GLYNN ISAAC, MILTON RUSSELL, WIL- 
LIAM P. SLICHTER, JOHN WOOD 

1984: ARNOLD DEMAIN, NEAL E. MILLER, FREDER- 
ICK MOSTELLER, ALLEN NEWELL, RUTH PATRICK, 
BRYANT W. ROSSITER, VERA C. RUBIN, SOLOMON H. 
SNYDER, PAUL E. WAGGONER 

Publisher: WlLLlAM D. CAREY 
Associate Publisher: ROBERT V. ORMES 

Editor: PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E .  RINGLE 
Production Editor: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J .  CULLITON 
News and Comment: COLIN NORMAN (deputy editor), 

JEFFREY L. FOX, CONSTANCE HOLDEN, ELIOT MAR- 
SHALL, R. JEFFREY SMITH, MARIORIE SUN, JOHN 
WALSH 

European Correspondent: DAVID DICKSON 
Contributing Writer: LUTHER J. CARTER 
Research News: ROGER LEWIN (deputy editor), RICH- 

ARD A. KERR, GINA KOLATA, JEAN L. MARX, THOMAS 
H. MAUGH 11, ARTHUR L. ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistant, News: F A N N ~ E  GROOM 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: SYLVIA EBERHART, CAITILIN GOR- 
DON, LOIS SCHMITT 

Assistant Editors: MARTHA COLLINS, STEPHEN 
KEPPLE, EDITH MEYERS 

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: JOHN BAKER, SUSANNAH BORG; HOLLY 

BISHOP, ELEANOR WARNER; JEAN ROCKWOOD, SHAR- 
ON RYAN, BEVERLY SHIELDS 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editor: SUSAN ELLIOTT 
Assistant to the Associate Publisher: ROSE LOWERY 
Assistant to the Managing Editor: NANCY HARTNAGEL 
Membershio Recruitment: GWENDOLYN HUDDLE 
Member a i d  Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D C. 20005. Area code 
202. General Editonal Office, 467-4350; Book Reviews, 
467-4367; Guide to Sc~entific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington. For "Information for Contribu- 
tors," write to ihe editorial office or see page xi, 
Science, 24 June 1983. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N.  
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 11 1 N.  La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

Rain Forests of Amazonia 
Much of the tropics is favored with tillable soils, abundant sunshine, and 

adequate rainfall, but vast areas have been little used. This is particularly 
true of Amazonia, which constitutes the world's greatest frontier area. 
However, an increasing tempo of exploitation of its rain forests is now 
making management of the region a controversial issue. Some ecologists 
have taken the position that the wilderness should be left intact, and they 
can cite mistakes that have been made. Thus far, the damage is relatively 
limited when account is taken of the vast area of the Amazon Basin. But it is 
clear that large-scale attempts at exploitation will occur and that unless 
these are based on scientific knowledge, an inferior outcome will ensue. 

Much of Amazonia is covered by luxuriant forests. But for the most part 
the trees cover a very poor soil. Over millions of years warm, naturally acid 
rain has leached nutrients from the soil, leaving such barren materials as 
kaolinite, sand, and aluminum and ferric oxides. The p H  of the soil is low, 
cation exchange capacity is small, and toxic ionic aluminum is usually 
present. In a typical rain forest, 70 to 90 percent of the phosphorus, 
potassium, calcium, and magnesium present in the ecosystem is located in 
living phytomass. As leaves or other materials fall to the ground, they are 
soon mineralized, and the product is quickly taken up by roots. Areas of the 
rain forests have been exploited for crop growth, pasture, and logging. 

Subsistence farmers make a poor living from slash-and-burn agriculture. 
This involves cutting down a patch of the forest and burning the wood in 
situ. The ash contains most of the nutrient minerals, and its alkalinity raises 
the p H  of the soil. A crop of upland rice can be obtained. However, many of 
the nutrients are lost by leaching, and after a year the patch is usually 
abandoned. The succeeding vegetation is inferior. Typically, 20 years 
elapse before the slash-and-burn cycle is repeated. That kind of practice 
depletes the soil and cannot support a prosperous economy. In contrast, 
immediately following slash and burn, the land can be successfully used for 
cropping or pasture provided good management and fertilizers are available. 
In a region of tropical rain forests of the Amazon Basin in eastern Peru, 
fertilization permitted a continuous three-crop-a-year agriculture. Rotation 
of crops held down damage from pests, and yields were excellent. Soils 
were monitored, and after 7 years a marked improvement was noted. 

Experience in Brazil has shown some of the consequences of converting 
forests into pastures. If appropriate grass seed is sown in the year following 
slash and burn, a pasture can be established. However, unless fertilizer 
(particularly phosphate) is applied, the quality of the pasture deteriorates, 
and substantial areas have been abandoned. 

Of a total of about 1700 species of trees found in Amazon forests, only 
eight have a commercial market. This makes harvesting costly and destruc- 
tive. At the same time, the natural forests are senile. They produce only 1 to 
5 cubic meters of biomass per hectare per year. In contrast, managed forests 
could produce 30 to 80 cubic meters per hectare per year. 

For the use offertilizers to be practical, it is necessary to have cash crops, 
markets, and transportation. Successful large-scale development is most 
likely to occur in the limited areas where soils are relatively fertile and 
accessible to transportation, as on the floodplains of rivers. An important 
constraint on satisfactory development is lack of enough expert scientists 
versed in the special problems of tropical soils and agriculture. At a recent 
symposium on Amazonia at BelCm, Brazil", it was clear that there are first- 
class scientists in the region. However, there are large gaps in knowledge 
about crops that require minimal fertilization, and the governments are 
decreasing support for research. To achieve some measure of the produc- 
tive potential of the region will require a much more intensive scientific 
effort coupled with many agricultural and silvicultural demonstration farms 
and corresponding extension services.-PHILIP H.  ABELSON 
*International Symposium on Amazonia, 7 to 13 July 1983, sponsored by the Sociedade Brasileira 
para o Progress0 da Ciencia, the Interciencia Association, and the Fundaffio de Amparo e 
Desenvolvimento da Pesquisa da Universidade Federal do Par&. 






