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Abstract: Books, articles, government documents, and other written accounts of tropical biology and conser-
vation reach a tiny fraction of their potential audience. Some texts are inaccessible because of the language in
which they are written. Others are only available to subscribers of developed-world journals, or distributed nar-
rowly within tropical countries. To examine this dysfunction in the tropical literature—and what it means for
conservation—we tried to compile everything ever written on the biology and conservation of the department
of Madre de Dios, Peru, in southwestern Amazonia. Our search of libraries, databases, and existing bibliogra-
phies uncovered 2,202 texts totaling roughly 80,000 pages. Texts date from 1553 to 2004, but 93% were written
after 1970. Since that year the publication rate has increased steadily from fewer than 10 texts/year to nearly
3 texts/week in 2004. Roughly half of the Madre de Dios bibliography is in Spanish-language texts written by
Peruvian authors and mostly inaccessible outside Peru. Most of the remaining material is English-language
texts written by foreign authors and largely inaccessible in Peru. Foreign authors tended to write about eco-
logical studies with limited relevance to on-the-ground conservation challenges, whereas Peruvian authors
were more likely to make specific management recommendations. The establishment of a Web-based digital
library for Neotropical nature would help make the tropical literature a more efficient resource for science and
conservation. Additional recommendations include investing in syntheses, translations, popular summaries,
and peer-reviewed journals in tropical countries, providing incentives for management-relevant research in
tropical protected areas, and reinforcing training of scientific reading and writing in tropical universities.
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Documentos sobre un Paisaje Amazónico durante los Últimos 450 Años

Resumen: Los libros, art́ıculos, documentos gubernamentales y otros registros escritos de la bioloǵıa y con-
servación de los trópicos solo llegan a una pequeña fracción de su audiencia potencial. Algunos textos son
inaccesibles por el lenguaje en que están escritos. Otros solo son disponibles para suscriptores de revistas de
paı́ses desarrollados, o su distribución en los paı́ses tropicales es limitada. Para examinar esta disfunción
en la literatura tropical—y su significado para la conservación—tratamos de compilar todo lo que se ha
escrito sobre la bioloǵıa y conservación del departamento Madre de Dios, Perú en el suroeste de la Amazonı́a.
Nuestra búsqueda de bibliotecas, bases de datos y bibliograf́ıas existentes descubrió 2,202 textos, con un total
aproximado de 80,000 páginas. Los textos datan de 1553 a 2004, pero 93% fueron escritos después de 1970.
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A partir de ese año, la tasa de publicación ha aumentado constantemente de menos de 10 textos/año a casi 3
textos/semana en 2004. Aproximadamente, la mitad de la bibliograf́ıa de Madre de Dios está escrita en castel-
lano por autores peruanos y prácticamente es inaccesible afuera de Perú. La mayor parte del material restante
está escrito en ingles por autores extranjeros y es prácticamente inaccesible en Perú. Los autores extranjeros
tendieron a escribir sobre estudios ecológicos con relevancia limitada para los retos reales de la conservación,
mientras que los autores peruanos tuvieron mayor tendencia a hacer recomendaciones de gestión espećıficas.
El establecimiento de una biblioteca digital en la Internet sobre la naturaleza neotropical ayudaŕıa a que
la literatura tropical sea un recurso más eficiente para la ciencia y la conservación. Otras recomendaciones
incluyen invertir en śıntesis, traducciones, compendios populares y publicaciones revisadas por pares en paı́ses
tropicales, proporcionar incentivos para realizar investigación relevante para la gestión de áreas protegidas
tropicales y reforzar la capacitación en la escritura y lectura cient́ıfica en las universidades tropicales.

Palabras Clave: conservación, cuenca del Amazonas, literatura cient́ıfica, Perú, publicaciones

Introduction

What biologists write about tropical forests today will be,
in many cases, the only thing left of them in the future.
The forest that 20 years ago held the world record for
frog diversity is no longer standing, but young herpetol-
ogists can piece together what it might have looked like
from scientific articles (Duellman 1978, 1988; Pitman et
al. 2002).

Written documents are also important because they are
the principal benchmarks for gauging the advance of sci-
entific knowledge about tropical nature and the primary
vehicle for communicating news about tropical ecosys-
tems to the people who manage and protect them, study
them for a living, and live in them. Consequently, efforts
to forestall mass extinctions in the tropics depend in no
small measure on the quality of written communication.

But the tropical literature has a notorious split person-
ality. Much of what is written about tropical nature is
published in English-language developed-world journals,
where it is inaccessible to most tropical biologists (Pri-
mack 2001). Much of the remainder is distributed within
the tropics in Portuguese, Spanish, French, and other lan-
guages, and is thus invisible to most developed-world bi-
ologists. The work regarded by many as the cream of the
tropical literature—articles published in English-language
peer-reviewed journals in the developed world—is inac-
cessible to large numbers of tropical biologists and suf-
fers from well-known biases. These articles are typically
authored by scientists from the developed world (Holm-
gren & Schnitzer 2004; Fazey et al. 2005a, 2005b), written
about large charismatic organisms (Clark & May 2002a,
2002b; Fazey et al. 2005a), published an average of 4
years after the data were collected (Fazey et al. 2005a),
and contain recommendations the authors believe can be
used by managers (Flaspohler et al. 2000; Ormerod et al.
2002) but which managers—even those with access to
these journals—mostly ignore (Pullin et al. 2004).

Because its content and quality have far-reaching con-
sequences for global conservation, the tropical literature

deserves to be monitored as conscientiously as any key-
stone species. We began by asking simple questions about
a small subset of the literature from the Amazon basin:
texts about the biology and conservation of Peru’s Madre
de Dios department. Who wrote these texts? What top-
ics, organisms, and places did they write about? In what
form, in what language, and with what effectiveness did
they share their written texts with colleagues? To what
extent were the texts useful to conservation managers?
What sort of historical record are tropical biologists leav-
ing of these forests? And finally, where inefficiencies and
biases are apparent in the literature, what can be done to
correct them?

Study Site and Methods

The department of Madre de Dios occupies 85,183 km2 at
the base of the Andes in southwestern Amazonia. Madre
de Dios is slightly larger than Panama and accounts for
roughly 1% of the Amazon basin. One-fifth of the depart-
ment is steep montane forest above 500 m. The remain-
der is lowland forest, wetlands, rivers, lakes, and bamboo
thickets (Goulding et al. 2003).

To build the bibliography we searched libraries and li-
brary databases in Peru, reviewed existing bibliographies,
searched databases on the Internet, and enlisted the help
of long-time researchers in Madre de Dios. We scoured
eight university libraries, eight government agency li-
braries, five research institute libraries, seven nongovern-
mental organization libraries, and the Biblioteca Nacional
del Perú (the National Library of Peru). Most of these in-
stitutions were in the cities of Puerto Maldonado, Cusco,
and Lima. We collected additional references from the bib-
liographies of Wahl Kleiser and Rummenhoeller (1991)
and Leite Pitman et al. (2003), and unpublished docu-
ment lists from the Cocha Cashu and Los Amigos biolog-
ical stations. The Internet databases we relied on most
were ISI Web of Science and Google Scholar. Researchers
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who contributed private bibliographies are listed in the
acknowledgments.

We collected bibliographic information of all journal
articles, books, edited volumes, chapters from edited vol-
umes, chapters from congressional proceedings, theses,
and unpublished reports that contained information on
the biology or conservation of Madre de Dios. Apart from
typical bibliographic fields (author or editor, year, title,
type of reference, number of pages, publisher, place pub-
lished), we also recorded the language of each reference.
Abstracts were collected when available. Once all refer-
ences were in a single database, each reference was as-
signed keywords to indicate broad fields of study (e.g.,
ecology, taxonomy, anthropology, protected-areas man-
agement), narrow topics of interest (e.g., plant–animal
interactions, ethnobotany, reproductive behavior), re-
search organism, and research location. Location key-
words indicated habitat (e.g., forest canopy, aquatic habi-
tats, wetlands), protected areas, and spatial scale. Each
reference was also assigned a field indicating the nation-
ality of its first author, where known. Keywords and na-
tionalities were assigned by the first author on the basis
of bibliographic information and personal experience.

Restricting the bibliography to biology and conserva-
tion required some arbitrary decisions. Documents on
geography, geology, soils, and climate were included as
useful background texts, whereas documents on agricul-
ture, mining, logging, public health, medicine, history,
and indigenous populations were only included if they
contained significant biological information or dealt with
protected areas. A fully comprehensive bibliography of
the region’s biodiversity would necessarily include the
taxonomic description, as well as subsequent revisions
and treatments, of every life form ever registered in Madre
de Dios. Because this would be a Herculean task, we in-
cluded only taxonomic publications that describe new
species from specimens collected in Madre de Dios or
that are broadly useful for researchers in Madre de Dios
(e.g., Henderson’s [1994] The Palms of the Amazon). As
a result, the bibliography includes only a small fraction of
the taxonomic literature relevant to Madre de Dios.

Results

Overview

Our search uncovered 2,202 texts totaling an estimated
80,000 pages. Journal articles were the most common ref-
erence type, but unpublished reports accounted for the
largest number of pages (Figs. 1a & 1b). All but a handful
of texts were in Spanish (54.9%) or English (43.6%). The
third most common language was German (0.5%; Fig. 1c).

Ninety percent of texts written by Peruvians were in
Spanish, and 85% of texts written by North Americans

Figure 1. (a) Proportion of different types of texts on
the biology and conservation of Madre de Dios, Peru;
(b) proportion of pages in the different types of
publications; (c) proportion of texts written in
different languages; and (d) proportion of texts
written by authors of different nationalities.

were in English.1 For every 46 journal articles that North
American authors published about ecology in English,
they published just one journal article about ecology in
Spanish. By contrast <20% of ecology-related texts writ-
ten by Peruvian authors were journal articles, and most of
these were in Spanish. European authors were the most
balanced in terms of language, writing 60% of texts in
English, 31% in Spanish, and the rest in other languages.

The bibliography dates back 452 years, but two-thirds
of the documents were <15 years old. Only 7% were writ-
ten before 1970. The oldest documents were a second-
person account of the first European visit to the region
in 1553 (Cieza de León 1877) and an eyewitness account
of the second in 1567 (Ulloa 1899). A 278-year silence
follows these two papers. The number of publications in-
creased slightly during the rubber boom of the late 1800s,
but then collapsed along with the rubber trade in the
1910s. Since the early 1970s there has been a steady in-
crease in publications (Fig. 2).

The 838 journal articles in the bibliography were scat-
tered across 276 different journals. Only 20 journals have

1Publishing our own results in an English-language journal that is
largely unavailable in Peru is an irony made necessary by our desire
to reach the largest single audience of conservation biologists world-
wide. We have prepared a Spanish version of this article and plan
to publish it in a Peruvian journal, but it has not yet been submit-
ted out of respect for this journal’s policy of not publishing results
that are previously published or under consideration for publication
elsewhere.
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Figure 2. Number of documents on the biology and
conservation of Madre de Dios, Peru, written each
year from 1971 to 2004. The inset shows the number
of documents written each decade, from the 1850s to
the 2000s; the largest bar represents 882 documents.

published 10 or more articles on the biodiversity of Madre
de Dios. Six of these are Peruvian, and the remainders are
North American or European. The 10 journals with the
largest number of articles were Bolet́ın de la Sociedad

Figure 3. Number of references about selected plant and animal groups in the Madre de Dios bibliography.

Geográfica de Lima, Misiones Dominicanas del Perú,
Biotropica, Revista Peruana de Entomoloǵıa, Ecology,
American Journal of Physical Anthropology, Wilson
Bulletin, Condor, Journal of Tropical Ecology, and In-
ternational Journal of Primatology.

Contents

Most of the documents dating before 1960 were travel
accounts by early explorers, missionaries, and rubber tap-
pers. The first document recognizable as a modern bio-
logical text was a 1900 article by the American mammal-
ogist J. A. Allen in the Bulletin of the American Museum
of Natural History, entitled “On Mammals Collected in
Southeastern Peru by Mr. H. H. Keays, with Descriptions
of New Species” (Allen 1900). For the next 60 years there
were only six other biological texts sensu stricto. Infor-
mation relevant to modern biologists in these pre-1960
texts in the bibliography was mostly restricted to ethnob-
otany, historical land use, and the geographic distribution
of economically important species such as rubber (Hevea
Aubl. spp.) and Brazil nut (Bertholletia excelsa Humb. &
Bonpl.).

The most written-about organisms in Madre de Dios
were plants (21.3% of all texts) and mammals (16.6%),
especially trees (16.0%) and primates (7.9%; Fig. 3). This
is partly because Brazil nut trees (6.3% of all texts), rub-
ber trees (3.4%), and giant otters (Pteronura brasiliensis
Gmelin; 2.9%) were the three most written-about species.
Texts on birds (10.6%) outnumbered texts on inverte-
brates (10.4%), followed by herpetofauna (7.6%), fishes
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Table 1. Most common thematic keywords in the Madre de Dios
bibliography.∗

Ecology (670) Animal behavior (435)
Sustainable use of natural

resources (310)
Nontimber forest products

(271)
Management

recommendations (270)
Protected areas management

(257)
Biotic inventories (255) Indigenous communities

(231)
Impacts of economic

activities (208)
Brazil nut (Bertholletia

excelsa; 138)
Globally threatened species

(104)
Plant–animal interactions

(103)
Taxonomy or systematics (95) Tourism (88)
Development (87) Historical travel accounts

(84)
Soil science (79) Ethnobotany (78)
Natural rubber (Hevea spp.;

74)
Logging (73)

Field techniques (64) Giant otters (Pteronura
brasiliensis; 63)

Climate (56) Silviculture (54)
Remote sensing (36) Protected area design (34)
Mining (23) Field guides (23)
Sustainable development (22) Global change (9)

∗Numbers in parentheses indicate the number of references relevant
to each keyword.

(2.8%), and fungi and lichens (0.3%). Ninety-seven per-
cent of the texts on invertebrates dealt with arthropods.

No one keyword was found in most references (i.e.,
the bibliography treated a very diverse set of topics). The
most common thematic keyword, ecology (referring, in
this case, to field studies of organisms), accounted for
670 references and 30% of the total. The next most com-
mon topics were animal behavior (435), sustainable use
of natural resources (310), and nontimber forest products
(271). A list of the 30 most prominent thematic keywords
is given in Table 1.

Geographic Distribution

Seventy percent of ecology-related texts were based on re-
search at just one location in Madre de Dios, 11% at multi-
ple locations, and 19% at locations both inside and outside
Madre de Dios. The great majority of ecology-related texts
described research done at ground level in primary forest
on well-drained soils. Other habitats were poorly repre-
sented: aquatic habitats (13% of texts), secondary forests
(4%), bamboo-dominated forest (3%), wetlands (2%), and
forest canopy (<1%).

Sixty-five percent of the texts had some relationship
to the region’s seven protected areas (Fig. 4). The most
written-about locale in Madre de Dios was Cocha Cashu
Biological Station, in Manu National Park. The 420 texts
produced by this tiny field station, established in 1970,
represent nearly 20% of the regional bibliography.

Figure 4. Map of the protected areas of Madre de Dios,
Peru, indicating how many written documents in the
regional bibliography are associated with each area.
Inset shows the location of Madre de Dios in South
America.

Authors’ Nationalities

More than half of the 1791 texts for which the first au-
thor’s nationality was known were written by Peruvians
(56%) and other South Americans (4%; Fig. 1d). North
Americans wrote 30% of the texts and Europeans wrote
10%. Ten percent of texts were released by institutions
with no indication of authorship.

Peruvian authors wrote 87.5% of all texts before 1970.
Following an influx of foreign biologists in the 1970s,
the proportion of Peruvian-authored texts dropped from
84% in that decade to just 28% in the next (Fig. 5). It
subsequently recovered to 59% in the 1990s and 60% in
2000–2004.

Peruvian and North American authors wrote about dif-
ferent topics in different venues. North American authors
wrote more than twice as many ecology-related texts and
more than three times as many texts about animal behav-
ior as Peruvian authors, and they published the majority of
these as articles in English-language journals. Peruvian au-
thors offered management recommendations more than
four times as often as North American authors and dis-
tributed the vast majority of these in unpublished reports
in Spanish, most of them sponsored by the Peruvian park
service (INRENA) and nongovernmental organizations.

Discussion

To our knowledge this is the first time a large tropical bib-
liography has been mined for basic patterns of content,
authorship, and utility to conservation. Most of our find-
ings will come as no surprise to biologists. Some reflect
well-documented biases in the developed-world literature
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Figure 5. Proportion of texts written
about the biology and conservation
of Madre de Dios, Peru, by authors
of different nationalities from 1971
to 2004.

(Clark & May 2002b; Fazey et al. 2005a). Others are com-
mon knowledge to biologists working in the tropics. The
only real surprise is that so many biologists and conser-
vationists have put up with an intolerable situation for so
long. One cannot hope for the advance of tropical con-
servation and science while shrugging one’s shoulders at
the vastly inefficient way tropical biologists generate and
share information.

The bibliography of Madre de Dios does puncture three
frequently encountered myths about the tropical liter-
ature: (1) that it is skimpy, (2) that most of it is writ-
ten in English by nontropical biologists, and (3) that the
most valuable information for conservation practitioners
is published in developed-world journals.

Volume of the Madre de Dios Literature

It would take every waking hour of the next 12 weeks,
reading a page per minute, to skim through the collected
works of Madre de Dios. In 2004 a new document about
Madre de Dios was released, on average, every 2.5 days.
Far from being skimpy, the regional literature is riding the
crest of a wave that has been building steadily for 35 years
(Fig. 2). This is almost certainly also the case for the Ama-
zon basin and the Neotropics in general. Because Madre
de Dios is a relatively well-studied corner of the Amazon
basin, our bibliography cannot be used to generate a sim-
ple extrapolation of the total number of texts written to
date on Amazonian biodiversity and conservation. On the
basis of a rougher approximation, we estimate that the
Amazonian literature contains more than 20,000 texts.

But the Madre de Dios literature still looks skimpy be-
cause roughly half of its contents are effectively invisi-
ble. A student scouring developed-world libraries and a
student scouring Peruvian libraries may each locate hun-

dreds of documents on the region, but their bibliogra-
phies will overlap only slightly. One will be looking at
the half of the literature that is published internationally
and in English (so-called white literature), and the other
at the half that is published in Peru and in Spanish (so-
called gray literature). It is worth emphasizing that the
astonishing new bibliographic tools now available on the
Internet (e.g., Google Scholar, ISI Web of Science) will not
solve the problem any time soon because they are blind
to the gray literature, which is typically not distributed in
digital form, and they provide only glimpses of the white
literature to those who lack journal subscriptions.

It is also worth noting that the tropical literature re-
mains skimpy from the point of view of one of its most
important audiences: nonbiologists. Fewer than 20 of the
texts we compiled (<1%) are directed at lay people, stu-
dents, or young biologists. For a schoolgirl living in Madre
de Dios and wondering for the first time about the birds
flying overhead or for a journalist writing an article on the
region’s wildlife, the academic literature of the region of-
fers neither guidance nor encouragement.

Language and Country of Publication

It is a commonly heard grievance at tropical universities,
where students and professors have limited access to the
scientific literature of the developed world, that most of
the tropical literature is in English, written by developed-
world scientists and published in developed-world jour-
nals. In the developed world this myth is given credence
by the fact that most articles written about Neotropi-
cal nature, at least in conservation biology journals, are
written by scientists based outside the Neotropics (Fazey
et al. 2005b). Given that the myth is wrong on all counts
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based on our data set (see Figs. 1c & 1d), why does it
persist?

One reason is that 18 of the 22 most prolific (and
thus best-known) authors in the Madre de Dios bibliog-
raphy are foreigners who mostly write in English: John
Terborgh (first author of 56 documents), Charles Janson
(37), Scott Robinson (24), Oliver Phillips (22), Robin Fos-
ter (18), Patricia Wright (18), Dinah Davidson (17), Alwyn
Gentry (17), Christof Schenck (17), Charles Munn (16),
Jessica Groenendijk (15), Richard Kiltie (15), William Du-
ellman (14), Terry Erwin (14), Chris Kirkby (14), Ann
Rypstra (14), Louise Emmons (13), and Glenn Shephard
Jr. (13). These authors also account for a large proportion
of ecology-related texts, which means that ecologists in
Madre de Dios who do not read English are indeed at a
grievous disadvantage.

A second reason this myth persists is that even the doc-
uments written about Madre de Dios that are written in
Spanish by Peruvian authors and distributed in Peru are
hard to locate in Peru and even harder to come by in
Madre de Dios. Large proportions of the Peruvian litera-
ture are accessible at only one of a handful of libraries in
Lima and Cusco. Books and reports written about Madre
de Dios are rarely sold in Peru and even more rarely de-
posited as a matter of policy in major Peruvian libraries.
Instead, they typically reach Peruvian biologists as gifts to
colleagues, government officials, and the staff of conser-
vation organizations. This practice practically guarantees
that most of the press runs of a given book or report will
end up in private collections within a few years of its
publication.

Management Relevance of White and Gray Literature

It is often assumed that the peer-reviewed journals of
North America and Europe publish the cream of tropi-
cal conservation biology, whereas the gray literature con-
sists of lower-quality, often unreliable research. We did
not test these assumptions. Nevertheless, our data sug-
gest that most of the English-language, peer-reviewed lit-
erature about Madre de Dios, whatever its other merits,
is irrelevant to the management of the region’s seven
protected areas and hundreds of timber, Brazil nut, and
ecotourism concessions. Indeed, the articles published in
developed-world journals show a near-total lack of con-
gruence with the principal challenges that land managers
in Madre de Dios face on a daily basis: controlling illegal
logging and hunting (Schulte-Herbrüggen 2003; Komet-
ter et al. 2004; L. Pautrat, unpublished data), maximizing
the economic value while minimizing the impact of le-
gal activities in managed forests (Yu et al. 1997; Flores &
Ashton 2000; Ortiz 2002; Peres et al. 2003), minimizing
the impacts of a newly paved international highway that
divides Madre de Dios in two (Pautrat 2001; Dourojeanni
2003), monitoring biotic communities over time to mea-
sure the effectiveness of management (Kirkby 2004), and
resolving the conflicting aspirations of conservationists,

indigenous communities, and economic interests in-and-
around protected areas (e.g., Terborgh 1999).

In the period 2000–2004 only 19 of the 131 articles pub-
lished about Madre de Dios in peer-reviewed developed-
world journals (<15%) directly treated one of these top-
ics. The management plan of the region’s most famous
protected area, Manu National Park, provides additional
evidence of the deep divide between the white literature
and local management concerns (INRENA & PRO-MANU
2004). Of the 118 references listed in the plan’s bibliog-
raphy, only 20 are from non-Peruvian journals, books, or
theses. Of these, just seven are relevant to the manage-
ment of threatened species or habitats in the park or to
the management challenges posed by resident indigenous
communities. Limited access to the developed-world lit-
erature is part of the problem, but it is a relatively small
part. The team that oversaw the production of the Manu
management plan includes several North American and
European biologists.

That such a tiny fraction of documents published
abroad were consulted for the management plan of one of
the world’s most famous tropical parks should give pause
to tropical biologists who presume in good faith that their
research has conservation relevance. Our point is not to
excoriate researchers whose work does not have current
conservation relevance or to suggest that such work is not
valuable. Our point is to press scientists in the tropics, re-
gardless of their nationality, to examine and reexamine the
practical connections between the work they do and the
work done by those who manage tropical lands. For sci-
entists whose funding derives from grant proposals that
invoke the critical environmental situation in the tropics,
this is practically an ethical obligation.

Readers who remain unconvinced about the value of
the tropical gray literature should recall Soulé’s (1985)
plea for conservation biologists to take full advantage of
incomplete data sets, uncertainty, intuition, and personal
experience. Much of the gray literature in Amazonian
Peru is written by biologists and conservationists whose
training has been gained not in foreign universities but in
situ. The texts might lack an academic patina, but they
frequently contain valuable data and ideas on issues of
concern to land managers. In the case of Madre de Dios
one has no choice but to read the gray literature if one
wants to find data on, for example, how much timber is
being harvested illegally in the region (L. Pautrat, unpub-
lished data), how much forest was cut around the region’s
largest protected areas between 1990 and 2000 (INRENA
et al. 2003, 2004), what the economic impact of the eco-
tourism industry is in Madre de Dios’s largest city (Kirkby
2002), and half a dozen other similarly pressing topics.

Recommendations

In an ideal world everything ever written about tropical
ecosystems would be searchable and accessible as free,
downloadable, multilingual, digital files on a single Web
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site. Given the stunning advances in information man-
agement over the last decade, this may not be such an
unrealistic goal a decade from now. In the meantime we
propose several small steps that could be taken to im-
prove the situation in the Amazonian literature over the
next few years. We use the Amazon region as an exam-
ple; similar steps should be taken in other tropical regions
with the view to reorganizing the literature throughout
the tropics.

Compile an Amazon-wide bibliography. Compiling
the bibliography of Madre de Dios took less than a year,
cost <$10,000, and was done largely by Peruvian col-
lege students. Compiling a bibliography for the rest of the
Amazon basin—a practical first step toward a Neotropi-
cal bibliography—would probably cost <$100,000. This
estimate is based on the observation that the lion’s share
of the Amazonian gray literature is concentrated in a rel-
atively small number of cities.

Build a virtual library for the Amazon. The Madre
de Dios bibliography is now accessible as an on line
database that allows users to conduct searches, download
search results, and add new references (http://atrium.
andesamazon.org/biblio). The next step, where copy-
right law permits, is to add downloadable digital versions
of the documents themselves.

Because the technological requirements to build a Web-
based virtual library are no longer prohibitive, building
one for the Amazon is more of a political and institutional
challenge than a technical one. The key question is how
to establish a virtual library that is cost-effective and self-
perpetuating. Our conclusion based on the small exercise
in Madre de Dios is that an effective virtual library will
require a small permanent staff, long-term institutional
support, and a significant annual budget.

Make available digital versions of all new texts, and
deposit hard copies in major libraries. These obvious
recommendations bear mention because in our experi-
ence they are not standard practice in most tropical gov-
ernment organizations, universities, and conservation or-
ganizations. Institutional donors and conservation organi-
zations, among others, need to acknowledge that printing
handsome books is a terrible way of making information
available in the tropics, unless a large proportion of the
press run is deposited in public libraries or digital versions
are made permanently available.

Collect digital versions of older texts. Several of the
most frequently cited documents in the Madre de Dios
bibliography are older books not yet available in digital for-
mat (ONERN 1972, 1977; Terborgh 1983; Gentry 1990).
These should be digitized and made available where copy-
right law permits. In the meantime we are currently col-
lecting digital versions of as many documents as possible
in the Madre de Dios bibliography, with the goal of placing
them on the Web site mentioned above.

Invest in syntheses, translations, and popular sum-
maries. These documents are conspicuous in their ab-

sence from the Madre de Dios bibliography. For biology
students, an extensive bibliography may be no help at all
without an introductory text to help guide them through
it (i.e., a book such as Janzen’s [1983] Costa Rican Nat-
ural History [now available in Spanish]). The same goes
for conservation managers, who may not have time to
keep up with the scientific literature but might benefit
from syntheses of regionally important topics (Pullin &
Knight 2001; Fazey et al. 2004). Translations to English,
Spanish, and Portuguese of texts that describe key tax-
onomic groups, habitats, and anthropogenic impacts in
the region (Primack 2001) are also a high priority. This,
too, is a relatively inexpensive exercise.

Finally, very few of the documents in the bibliography
treat the history of conservation in the area. Future gener-
ations looking back on this period will undoubtedly won-
der about the forces that put nearly half of the region’s
forest into protected areas in a 35-year period. More to the
point, residents of Madre de Dios are unlikely to provide
long-term political support to this sea change if biologists
and conservationists continue avoiding locally important
conservation issues and doing a poor job of communicat-
ing the results of our work.

Improve access to the scientific literature and pro-
mote a culture of reading and writing in the tropical
scientific community. The paucity of peer-reviewed trop-
ical journals and the inaccessibility of developed-world
journals in the tropics drive a vicious cycle. Many young
biologists in tropical universities get scant practice read-
ing, writing, or appraising scientific texts and graduate
without the tools to pass on those skills to the young bi-
ologists they mentor in turn. Efforts to lower the cost of
developed-world journals (such as Biotropica’s current
free subscription for students) and efforts to establish
more peer-reviewed journals in tropical countries should
help weaken this cycle. But it will only be broken, in our
opinion, when more tropical universities place the read-
ing, writing, and critiquing of scientific texts at the center
of their biology programs.

Support prolific authors and prolific research centers.
Nearly one in five texts from Madre de Dios, and 41%
of ecology-related texts from Madre de Dios, are based
on work at the Cocha Cashu Biological Station in Manu
National Park. More than 80% of the 420 texts from Cocha
Cashu are high-quality journal articles, book chapters, and
theses. It is an indication of how short the project of
institution building in the tropics has fallen that a station
and a park of such transcendent importance for tropical
science have operated on shoestring budgets since their
establishment in the 1970s.

Seek out other helpful reforms. For individuals and in-
stitutions in the developed world, useful reforms include
lowering or waiving the cost of accessing developed-
world journals on line from the tropics, investing in part-
nerships with tropical universities, libraries, and research
institutions, and providing some professional incentives
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(e.g., credit toward tenure) for developed-world scien-
tists to publish in (or review papers for) foreign-language
journals. Researchers seeking to design projects useful
for tropical land managers should spend at least as much
time exploring tropical institutions’ Web sites, seeking
out unpublished reports, corresponding with in-country
colleagues, and thinking about how to disseminate their
results effectively as they do consulting the peer-reviewed
literature.

In the tropics reforms include establishing and support-
ing at least one peer-reviewed conservation biology jour-
nal in each country, teaching students to use reference
management and Web publishing software, and ensuring
that written documents are authored by individuals and
not by organizations. To narrow the divide between land
managers and researchers, tropical park services should
identify high-priority research questions for each pro-
tected area in their networks and provide incentives for
researchers to address them.

Conclusion

Given that Amazonian forests are being converted to farm-
land and pasture at a steady rate, it is worth concluding
with a reflection on the historical record left so far by
the biologists and conservationists who have worked in
Madre de Dios. Inevitably, the lessons that will be most
apparent to a historian browsing the bibliography 100
years from now will depend on what the region’s plant
and animal communities look like in that distant future. If
they are still intact and well protected, then the features
of the historical record that will draw attention are prob-
ably similar to those we have highlighted above. If, on the
other hand, large-scale deforestation and species extinc-
tion have transformed Madre de Dios 100 years hence,
then what will likely draw attention is the lack of high-
quality research on that transformation and the sprawling,
uncoordinated, all-directions-at-once quality of research
and conservation work in our time. In that case, to the
extent that we fail to share what we know about tropical
nature, our generation runs the risk of losing it in a tower
of Babel.
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donado, Peru.

Kirkby, C. 2004. Manual metodológico para el monitoreo ambiental y
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Bartolomé de las Casas, Cusco, Peru.

Yu, D. W., T. Hendrickson, and A. Castillo. 1997. Ecotourism and con-
servation in Amazonian Peru: short-term and long-term challenges.
Environmental Conservation 24:130–138.

Conservation Biology
Volume 21, No. 1, February 2007


