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ABSTRACT 

This report summarizes progress that has been made during the past five years 
toward the understanding of Neotropical Odonata. It also presents a list of critical 
species and sites, threats to Odonata conservation in the region, and priorities for 
further research. This region, the richest in the world for Odonata, must be a focus 
of intense research and conservation efforts. 

REGIONAL DEFINITION 

The region is usually defined as extending from the lowlands (but not the north
ern highlands) of Mexico south through Central America and South America, 
excluding the southwestern temperate forests of Chile and Argentina (which 
belong to the Austral or Notogeic region), and including the islands of the 
Caribbean. However, for the purposes of this report it is defined as the entire 
region from all of Mexico south through all of South America, including the 
temperate zones of that region. 

STATE OF THE ART 

Studies on taxonomy, ecology and biodiversity 

This report summarizes research published from 1999-2003, a five-year period 
chosen to follow that of a report submitted by the author to the Odonata 
Specialist Group at its 1999 meeting in Hamilton, New York. The rate of discov
ery of Odonata in this region continues to be high. Forty-seven new species were 
described from the region in 1999-2003 (Table 1), from countries that have 
resident odonatologists (Mexico, Venezuela, Brazil) or were visited by researchers 
from elsewhere (El Salvador, Colombia, Ecuador, Peru, Bolivia, Chile). This figure 
is slightly below the average rate of species descriptions for the past two decades. 
During that period, 294 species were described from the Neotropical region 
(Fig. 1). 
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Although Figure 1 seems to indicate that the number of new species described may 
be declining, it is still going on at a steady pace. Furthermore, many species in 
collections still await description. Just during the last two years' scrutiny of 
specimens in my own collection, I found apparently undescribed species in at least 
four genera, the existence of which I had not previously suspected. In the same 
collection, there are 20+ additional Neotropical species awaiting description, and 
I know of numerous others in all collections with sizable holdings of Neotropical 
material. Most taxonomists working with Neotropical collections have species 
waiting to be described, and new species are still discovered more rapidly than 
descriptions are published. 

Some of these new species result from closer examination of named species and 
the decision that they consist of more than one species, but many of them have 
been first encountered in nature in recent years. Almost any extended collecting 
trip in the New World Tropics results in the discovery of previously unknown 
species. A good example comes from Venezuela. Although the odonate fauna of 
that country is surely the best-known in northern South America, I collected one 
species that appeared to be undescribed and three new records for the country 
during a three-week visit in December 2000 (D.R. Paulson unpubl.). Less expensive 
but less fun, examination of museum specimens from the Neotropics almost 
always produces a surprise (e.g. Paulson 2001b). 

Furthermore, a month-long visit to Explorer's Inn, near Puerto Maldonado, 
Madre de Dios, Peru, in July 2002 added 13 species to the known fauna of that 
locality, already featuring the greatest diversity of Odonata at a single site of 
anywhere in the world (Paulson 1985; Butt 1995; D.R. Paulson unpubl.). The 
present list stands at 177 species, of which about 25 are still undescribed. Five 
species of Metaleptobasis were known from Explorer's Inn before this visit. 

Figure 1: Odonata described from Neotropical Region, 1984- 2003. 
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I collected four species during the visit, assuming they would be among the five, 
but in fact two of the four had not been collected previously. I have no doubt that 
further visits to this locality will result in the discovery of additional species. 
The descriptions of larvae have always lagged behind those of adults, but in the 
same 1999-2003 period, the larvae of 59 Neotropical species were described 
(Table 2), most by the active group of researchers in Brazil. We have arrived at a 
time when larval descriptions are available for the majority of Neotropical genera. 
Although the variation within genera is still very incompletely known, it is of 
considerable value to be able to identify larvae to genus in ecological studies. 

Identification guides 

A significant milestone in the study of Neotropical Odonata was achieved with the 
publication in 1999 of a key to adults of all Central American species, with a 
slightly revised edition shortly thereafter (Forster 2001). This work will make it 
much easier for future workers to identify specimens collected from Guatemala to 
Panama and should prove useful for southernmost Mexico and northernmost 
Colombia. 

Faunal lists 

Complete lists of species published during this period treated the US Virgin Islands 
(Donnelly 2002), Guadeloupe and Martinique (Dommanget 2000), Costa Rica 
(Ramirez et al. 2000), Guyane Fran~aise (Dommanget & Papazian 2000), Surinam 
(Belle 2002), and the state of Sao Paulo, Brazil (Carvalho 1999; Costa et al. 2000b). 
An update was presented on the state of Nayarit, Mexico (Paulson 2002b). Several 
countries have still not been surveyed sufficiently even to warrant a published list 
of species, and the lists of some other countries badly need updating. The very few 
lists of species from single localities indicate a major lack in our understanding of 
both biodiversity and ecological communities. Unfortunately, the small number 
of researchers in the region are faced with the need to describe new species and 
publish new records, as the bare minimum, and most of them have not found time 
to work out comprehensive faunal lists, with ecological notes. Fortunately, the very 
rich odonate fauna of lowland forests in Madre de Dios, Peru, has been the subject of 
intermittent but intense field work over the last quarter century (Paulson 1985, 
unpubl.; Butt 1995; Louton et al. 1996). 

Odonata 'hotspots' are still poorly known, because so few localities have been 
studied in detail, but so many forest-based species, especially Zygoptera, have such 
restricted ranges that it is likely that a large proportion of at least the mainland 
Neotropics includes a series of hotspots. 

Studies of individual taxa 

Monographs are badly needed for many of the large genera of Neotropical 
Odonata. During this period, generic revisions were provided for Neoneura 
(Garrison 1999), Rhionaeschna (von Ellenrieder 2003a), and Triacanthagyna 
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(von Ellenrieder & Garrison 2003). Von Ellenrieder & Muz6n (1999) summarized 
the occurrence of Perithemis in Argentina, and von Ellenrieder (2001a) did the 
same for Aeshna (= Rhionaeschna) in Patagonia. Papazian (1999) discussed the six 
species of Calopterygidae of French Guyana. Confusion in the difficult Erythro
diplax connata group was reduced by Paulson (2003). 

Biology 

The number of papers on any aspect of the biology of Neotropical Odonata 
continues to lag well behind those on alpha taxonomy and faunal lists, and the few 
of any significance for the 1999-2003 period include Fincke (1999) and Mel
nychuk & Srivastava (2002) on pseudostigmatid larvae, Bede eta!. (2000) on the 
biology of an aeshnid, Rodrigues Capitulo (2000) and De Marco et a!. (2002) on 
the biology of three libellulids, Gonzalez-Soriano & Cordoba-Aguilar (2003) on the 
biology of a megapodagrionid, Gonzalez-Soriano (2001) on the behavior of several 
protoneurids, and De Marco & Furieri (2000) on the biology of a coenagrionid. 
This is fewer than a dozen of the thousands of species that occur in the region. 
Because so little is known of the biology of the species in this region, that know
ledge is not available to apply to conservation practices, and we are left only with 
the more general knowledge that odonate species have specific habitat needs, that 
we know very little about these needs for the vast majority of tropical species, and 
that our only recourse at this time is to attempt to preserve a wide variety of wet
land habitats in every tropical region. 

Table 1. New Odonata species described from the Neotropical region in 1999-2003. 
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Table 2. Neotropical Odonata larvae described in 1999-2003. 

Country /species Source 
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Country /species Source 

Species assemblages (species that coexist in single habitats at single localities) are 
virtually unknown for Neotropical species, but von Ellenrieder (2000a) treated 
such assemblages at a subtropical locality in central Argentina. Rodrigues Capitulo 
(1999) discussed some species of Odonata as bioindicators in the Argentine pam
pas. Ramirez (2000) discussed the ecological distribution of cloud-forest odonates at 
a locality in Costa Rica, and De Marco & Resende (2002) documented activity 
patterns at a locality in Brazil. Novelo-Gutierrez eta!. (2002) looked at communi
ty structure of Odonata larvae in two streams in Hidalgo, Mexico. 

Regional discussions of dragonfly conservation 

Two significant discussions of dragonfly conservation in the Neotropical region 
were published during the past two years, and both represented the first of their 
kind for South America. Muz6n & von Ellenrieder (1999) analyzed odonate surveys 
from 16 protected areas and examined the entire Argentine odonate fauna with 
regard to protected areas, finding that 189 (72%) of the 264 species had been 
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recorded in at least one protected area within the previous three years. They 
concluded that most of the odonates from Argentina could be categorized as 'data 
deficient' regarding their distribution ranges, population densities, and habitat 
preferences of adults and larvae. However, they suggested 13 species requiring 
proprietary attention, based on their restricted distribution or distribution limited 
to threatened areas, unusual biological traits, or taxonomic isolation. 

De Marmels (1999b) evaluated rare Venezuelan Odonata for their possible 
inclusion in a National Red Data Book. He considered 113 (23.5%) of the 480 
species and subspecies of Venezuelan Odonata "rare", defined as being known 
from three or fewer individual records or three or fewer localities. Of these, he 
discussed 38 species considered at risk because they are known only from the 
northern and northwestern parts of the country, where the human population 
density is greatest and environmental threats are thus most significant. Of that list, 
only seven species are endemic to Venezuela and can be considered of international 
concern. Only a few species are known well enough that they can be considered 
under considerable threat. 

CRITICAL SPECIES 

Species red-listed by IUCN 

For the Neotropics 25 species have been listed in the '2003 IUCN Red List of 
threatened species' (IUCN 2003) (Table 3). 

All of the species listed by the IUCN (2003) are worthy of special concern, as all 
have relatively limited ranges and are associated with intact forest. Unfortunately, 
they were chosen for the most part because of a complete lack of information 
about their present status. Most are probably rare, just because of their limited 
range and their occurrence in regions with much deforestation, but some are almost 
surely locally common and probably not endangered if their range is included in 
protected areas. This is likely for at least some of the Costa Rican species, and it is 
even more unfortunate that we lack that information. The species considered of 
high conservation priority in this report (Table 4) share the limited range and forest 
habitat of the IUCN species but in addition are isolated taxa, often monotypic 
genera. Their loss is considered more significant than the loss of a species of a 
speciose genus such as Palaemnema or Epigomphus. All of the IUCN species could 
be added to the priority list, but I choose to limit it to focus more sharply on where 
I think future resources should be applied. 

Species considered to be at risk 

For the most part, it is very difficult to designate critical species for this region 
(Table 4). A very large number of species are known from only a few localities, 
many from only the type locality, and it remains to be seen if they are in fact that 
restricted in distribution. It is likely they are not, because the same collecting expe
ditions that turn up undescribed species also gather additional records of many of 

170 International Journal of Odonatology 7 (2) 2004: 163-188 



---------Paulson: Critical Odonata in Middle & South America ---------

Table 3. Neotropical species red-listed by IUCN (2003). CR: critically endangered; 
EN: endangered; VU: vulnerable. 

these single-locality species. Sometimes subsequent records are quite distant from 
first records, indicating a much larger range than might have been assumed. For 
example, the three known localities for Orthemis anthracina De Marmels, 1989, 
are far apart, in southern Venezuela (De Marmels 1989a), southern Peru (D.R. 
Paulson unpubl.), and Panama (R.W. Garrison pers. comm.). Yet other species do 
seem to be extremely restricted, as is known in better-studied areas in the West 
Indies, Mexico, and Central America. The rarity of species, whether real or because 
of data deficiency, can be illustrated easily. For example, Costa Rica has nine species of 
the forest-stream gomphid genus Epigomphus. Only two of them are known to 
occur in other Central American countries, and four of them are still known from 
the single localities from which they were described. Epigomphus typically have 
short flight periods early in the rainy season, so a temporal restriction is added to 
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a spatial one, making documentation of their occurrence quite difficult. Yet one of 
the species, E. subobtusus Selys, 1878 , has been found in most of the countries 
between Guatemala and Costa Rica, at numerous localities. We know nothing that 
will allow us to comprehend this difference in the species. Nevertheless, there 
appear to be a sufficient number of range-restricted species that very many of them 
are threatened by even local deforestation. 

Monotypic genera 

Unless they are genera well removed from their nearest relatives, I attribute less 
significance to monotypic genera, whether restricted in range or not, than was 
done by Moore (1997: table 6.2). This is because the generic classification of many 
Neotropical odonates, especially coenagrionids, is still unsettled. For example, of 
those genera on Moore's list, Archaeallagma is now a synonym of Cyanallagma, 
and Mesamphiagrion is very close to that genus (De Marmels 1989b). 
Similarly, Leucobasis is very close to Leptobasis (D.R. Paulson pers. obs.), and 
Agnophilogenia was synonymized with Philogenia (von Ellenrieder 2003b). Some 
other monotypic genera have not been examined in the light of recent phylogenetic 
standards. However, I do consider certain species in monotypic genera with restricted 
range worthy of further attention (most of them have scarcely ever been seen in the 
field), and they are included in Table 4. 

Single-country endemics 

The numbers of single-country endemics in each country are listed in Table 5. There 
are very many of them in the Neotropics, as the total number (648) indicates. 
Many of the species will surely be found in at least adjacent countries, but new 
species are being described about as fast as additional country records are accruing, 
so the number endemic to single countries will remain high. The relationship 
between total species and endemic species (Fig. 2) is a very strong one, but the 
relationship between region size and endemic species (Fig. 3) is looser, in this case 
because Venezuela has many endemics relative to its size because it has been much 
better-studied than nearby countries. On the other hand, Argentina is very large 
but has relatively few endemics because so much of it is in the south temperate 
zone, with a depauperate odonate fauna. Obviously a species can be endemic to 
a large country (e.g. Brazil) and still have a substantial range, but those endemic 
to small countries (e.g. Belize or Jamaica) by definition have a very small range. 

Unusual biology 

The only Neotropical species that might be considered to have unusual biology (as 
in Moore 1997: table 6.3) are those that breed in phytotelmata, which include the 
entire family Pseudostigmatidae and certain genera in the families Protoneuridae 
(Roppaneura), Coenagrionidae (Diceratobasis, Leptagrion), Aeshnidae (Gynacantha, 
Triacanthagyna), and Libellulidae (Erythrodiplax, Libellula) (Corbet 1999: 144). 
Other genera (Orthemis of Libellulidae, some long-bodied Coenagrionidae) will 
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Figure 2: Relationship between endemic species and total species of Odonata in Neotropical 

countries; r2 = 0.7832. 
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Figure 3: Relationship between endemic species and area of Neotropical countries; 
r = o.8489. 

certainly be found to have species in this category. In addition, a few temperate
zone species breed in semi-terrestrial habitats (Phenes raptor, Garrison & Muz6n 
1995; Gomphomacromia spp., N. von Ellenrieder pers. comm.). So little is known 
about the biology of most Neotropical species that further studies may uncover 
quite extraordinary natural history. One of the largest gaps in our knowledge is 
how odonates of all kinds use the forest canopy. 
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Actions recommended 

I am unable to recommend any actions to promote the conservation of these 
species, other than halting the destruction of the aquatic and terrestrial habitats 
that support them. Some of them surely occur within protected areas, but this 
is poorly known, as a good many of the occurrence records of the species are from 
areas outside national parks and other preserves. Fortunately, Odonata are not 
under threat of poaching, as are some vertebrates and, locally, butterflies. So if 
sufficient tracts of their habitats are preserved in something like their present 
condition, so will be these species be preserved. 

CRITICAL SITES AND THREATS 

There is no critical 'site' as such, but there are regions that either have a large num
ber of special species and/or are especially threatened by habitat destruction, the 
primary factor in odonate population declines. 

The Caribbean islands are the source of many species of concern, because the 
restricted nature of the distribution of these species is undoubted, given the size of 
the islands and the extent of available habitat for them. All of the West Indies are 
heavily populated, and, although some of the islands are less degraded than others, 
probably all species endemic to single islands (Cuba, Hispaniola, or Jamaica) are 
greatly. at risk, and have so been indicated here (Table 4). Species that occur on two 
or more islands have not been listed, although some of them are almost as much 
at risk. Of this archipelago, only Cuba has resident odonatologists, and they are 
unable to carry out the searches necessary to determine the status of the endemic 
species there. The mountains of Hispaniola are of special importance because of 
the presence of the only synlestid in the New World. 

The Chiriqui Highlands and surrounding lowlands of Costa Rica and Panama 
represent another critical area, the home of the distinctive Thaumatoneura 
inopinata and numerous stream-dwelling odonates that occur nowhere else 
(Ramirez et al. 2000). 

Another special area because of its high degree of endemism is Pantepui, the 
series of granitic mountains rising from the plains of southern Venezuela and 
surrounding countries. The taxonomically isolated species of this region are 
considered of special significance, but there are also numerous endemics of 
common genera. This region is much less threatened by habitat degradation 
than the West Indies and other more heavily populated Neotropical areas. 
Although not tropical, many of the Odonata endemic to the subantarctic forests 
of Argentina and Chile are taxonomically isolated or have unusual biological 
traits, and that region is of great significance. The streams inhabited by many of 
the endemic species are severely affected by introduced salmonid fishes and forest 
clearing, among other factors (Carle 1996). 

Importantly, all of these areas are centers of endemism of vertebrates, so their 
importance to biodiversity has been much publicized. Environmental threats 
remain the same as in previous years. The only one that becomes ever more acute 
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Table 4. Neotropical Odonata species considered of priority for conservation efforts. ~ 
DD: data deficient, might have to be deleted from list with increasing survey efforts; 
RR: range restricted; IT: isolated taxon. 

Family /species DD RR IT Distribution and notes 
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Family/species DD RR IT Distribution and notes 
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is habitat destruction, as primary forests are cut at a high rate throughout the 
region. Costa Rica presents an interesting example. Much effort is being put forth 
in an attempt to conserve its biodiversity, but it is clear that in the near future there 
will be little in the way of natural habitats left except in official preserves. When 
I lived there in 1966-1967, there were many stream crossings that had some 
remnant forest along them, and I have been told by others that this is becoming 
rarer and rarer. In my experience, when the forest disappears from a stream, so do 
many of the odonate species, even if the aquatic habitat remains suitable. Although 
without quantitative data, it is common knowledge among those who study 
tropical odonates that the upland vegetation is just as crucial as the aquatic 
situation. 

The effects of global warming are being reported for odonate species and com
munities. At this time these changes appear to be more in the area of oppor
tunities (many range expansions, Ott 2001) than constraints, but the composition 
of odonate communities will change as new species are added to them, and the 
effects of competition in these new mixes can only be speculative at this time. It is 
quite apparent that Neotropical species are expanding their ranges rapidly into and 
within the United States (Behrstock 2000; Paulson 2001a), but there is no such 
information about effects of this phenomenon on odonate populations at the other 
end of the tropics in the southern hemisphere or within tropical latitudes. 

Our knowledge base is still insufficient to pin down very many critical sites. At 
each site studied, there is a different fauna, often including species known so far 
only from that site. For example, sites not too distant from one another in Peru are 
sufficiently well known to allow comparisons. The faunas of Explorer's Inn and 
Pakitza, of similar elevation in lowland rain forest and about 200 km apart in 
southern Peru, have fewer than one-fourth of their species in common (overlap 
23%). Three sites (Explorama Inn, Explorama Lodge, Explornapo Camp) in 
northern Peru are closer together and more similar (Dunkle 1989, and pers. 
comm.); faunal overlap when comparing pairs of sites ranged from 33-46%. 

CONSERVATION PRIORITIES AND RECOMMENDATIONS 

This could be the most important part of my report, but it is the most difficult 
section to produce, as we know so little detail about the situation in any country. 
Much guesswork went into my 1999 report to the Odonata Specialist Group on 
Costa Rica (D.R. Paulson unpubl.), a relatively well-known country with many 
protected areas and of great familiarity to me. A much greater degree of guesswork 
would be necessary anywhere else, with the possible exception of Belize or a few 
other similarly small regions. The published records of Neotropical Odonata are 
so inadequate relative to their actual distribution that records are lacking from 
many countries where the species surely occur. 

On a finer level, i.e., distribution relative to protected areas, we remain in the 
Dark Ages over the vast majority of tropical America. A large number of species 
are known from only one or a few localities, and some of them may indeed be very 
limited in distribution, but there have been many occasions when the second 
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locality known for a species was in a second country. Thus much more field work 
will be necessary to establish just how restricted many species are. However, for 
practical purposes, any species that is apparently restricted may have to be treated 
as such when making conservation decisions. 

In summary, we are still (a) slowly learning more about Neotropical Odonata, 
and (b) almost surely losing species to extinction in countries that are undergoing 
rapid deforestation. The simple solution, if we could apply it, would be to increase 
the rate of (a) and decrease the rate of (b). 

Table 5. Total number of species and number of endemic species presently recorded from 
Neotropical countries and island groups. 
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RESEARCH PRIORITIES 

Research priorities must remain at least threefold: 

(1) Continue to describe undescribed species and prepare generic monographs 
of Neotropical groups. 

(2) Perhaps even more important, conduct many more faunal studies to gain a 
better understanding of alpha diversity at additional sites. There are still 
only a handful of sites through the entire Neotropical region for which the 
odonate fauna is even moderately well known (Table 6). 

(3) Conduct field research to study unusual species, especially taxonomic outliers. 

We know essentially nothing about the biology of entire families of South 
American odonates, for example Dicteriadidae, Perilestidae, Neopetaliidae, and 
Austropetaliidae, and know other moderately speciose families such as 
Platystictidae and Protoneuridae through studies of only a few species at best. 

Much can be contributed by careful observation and field notes, even if specific 
research studies are not conducted. Collectors should spend at least some time 
observing and note-taking to supplement their collections of interesting (or even 
common) species. Field collections should be accompanied by photos or color 
descriptions in life, something sadly lacking for the majority of Neotropical species. 

One very important long-term goal should be to get specimen records in databases. 
There are tens of thousands of Neotropical specimens in collections, and to have 
instant access to all these records would be a tremendous asset to taxonomy, bio
diversity, and conservation. More and more vertebrate collections are accessible in 
this way, and the order Odonata would be one of the most manageable taxa to 
start the same process for the invertebrates. At present there are not even inventories 
available for the great majority of collections. 

CURRENT ACTIVITIES 

Current research 

My own current research is heavily oriented toward Neotropical odonates. I intend 
to describe or have others describe the 20-25 undescribed species known from 
Tambopata National Reserve and Bahuaja-Sonene National Park, in Peru. I plan 
to update the faunal list from the area, especially Explorer's Inn, to re-emphasize 
its importance to conservation of biodiversity. A month-long visit to the area in 
July 2002 allowed me to gather much more information on the natural history of 
the Odonata of that very rich area, and I have put together a notebook with field 
keys and illustrations of scanned specimens to facilitate odonate work by anyone 
who visits there. The Neotropical countries have as many researchers now as they 
have ever had, but more of them are residents. Brazil is especially rich in odona
tologists, Federico Lencioni, Angelo Machado, Janira Martins Costa, and others, 
but they are spread over a huge area. Javier Muz6n and Natalia von Ellenrieder 
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have been active in Argentina, Jiirg De Marmels in Venezuela, Carlos Esquivel and 
Alonso Ramirez in Costa Rica, Jean-Michel Maes in Nicaragua, and Enrique 
Gonzalez and Rodolfo Novelo in Mexico. 

North American odonatologists -Ken Tennessen, Jerrell Daigle, Bill Mauffray, 
Steve Valley, and Jim Johnson - have been surveying parts of both Ecuador and 
Bolivia in recent years, finding many undescribed species (see Table 1) and adding 
much to our limited information about distribution and habitat preference of many 
species. They have not spent sufficient time at any one locale to contribute a 
meaningful faunal list, however. European workers have also studied odonates in 
Latin America in recent years, Graham Vick and David Chelmick in Brazil (Vick 
& Chelmick 2001), Gunther Peters in Mexico and Cuba (Peters 1988), and Gi:iran 
Sahlen and students in Costa Rica (Hedstrom & Sahlen 2003). 

Current conservation and education 

To my knowledge, there are no in-country conservation programs or programs to 
educate about conservation that involve Odonata in the Neotropical region at pre
sent. Conserving habitats for vertebrates, which has been a moderately successful 
activity, will help odonates as long as there are freshwater wetlands involved. 
Other than research, my activities toward Neotropical odonate conservation lie in 
the area of making information available(= education). I have placed photos in life 
of Neotropical species on the World Wide Web and worked with David Wagner 
and Piotr Naskrecki in constructing a website to facilitate identification of 
odonates of La Selva, Costa Rica <http://ghostmoth.eeb.uconn.edu/laselvadragons/>. 
I have also placed scans of specimens of almost 300 Neotropical species 
<http://www.ups.edu/biology/museum/NeotropOdonata.htmb on the web. 

Beyond the preservation of natural habitats, what are badly needed for Latin 
America are (1) guide books to the odonate faunas of countries or local areas
such a book to the entire region would be a monumental undertaking- and (2) 
programs to raise the consciousness of local people about the importance of wetlands. 

The future 

Much remains to be done in all of the countries in this region. Colombia especially 
remains terra incognita, a serious gap and a heartbreaking one, as it surely has 
already lost localized odonate species and still supports a large number of endemic 
odonates in areas that are doubtless now being logged and degraded. The political 
situation there makes it unlikely there will be any improvement in our knowledge 
base. Peru is of equal interest and should be a prime target for odonate biodiversity 
surveys, as it is at the very top of megadiversity countries, its political situation is 
presently stable, and a few parts of the country are already moderately well 
surveyed. Ecuador and Bolivia deserve equal attention, and even Venezuela and 
Argentina, the best known of the Andean countries, are not thoroughly surveyed. 
Farther east, the Guianas could use much more field work, although Surinam is 
relatively well known because of the work of D. Geijskes and J. Belle. Trinidad has 
been well studied (Michalski 1988), yet additional species are added to its list on 
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Table 6. Neotropical localities with >50 Odonata species recorded. Most have been fairly 

well sampled. Asterisk indicates sampling over an area of> 100 km'. 

every visit by a collector (e.g. Paulson 2002a). Brazil is a huge country, and parts of 
it have been well studied, while other parts are virtually unknown. Some of the 
Central American countries are scarcely known, and, although Costa Rica stands out 
in how well it has been surveyed, the southern Caribbean slope is still quite inade
quately known. The same is true for parts of Mexico, while other parts of that country, 
for example the Tuxtlas (Gonzalez-Soriano 1997), are very well known. 

Threats to biodiversity studies 

As we begin the Twenty-first Century, the study of tropical organisms may be as 
endangered as the organisms themselves. One developing country after another has 
essentially closed its doors to biodiversity studies by researchers from developed 
countries. It has become difficult to get collecting permits from some countries, 
impossible from others. Some regulations are just as onerous on resident scientists as 
visitors, in part because residents have the same problems conducting research but 
also because some of the regulations shut down the free communication that should 
be possible among scientists. Another aspect of this problem is apparent across a 
whole spectrum of countries, from least to most developed. As more and more of the 
landscape becomes firmly allocated on the one hand to private land- often not acces
sible to researchers - and on the other hand to public land that is set aside as nature 
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preserves, basic biodiversity studies become more difficult because reserves are often 
closed to collecting, often because of perceived conflicts of interest between 
researchers and the general public. Studies of most insect taxa, including Odonata, 
are usually most effective if accompanied by collecting, even in well-known regions. 

A profoundly useful service to the biodiversity community would be for an inter
national organization to facilitate research in tropical countries. Bioprospecting for 
drugs (which may be appropriately considered "biopiracy") is not the same thing 
as the sampling of insects for taxonomic and survey purposes, and this distinction 
should be made clearer at official levels. Furthermore, it should be made easy in all 
countries for authorized researchers to carry out appropriate collecting activities in 
all types of preserves. Preserve managers, permitting agencies, ecotourism 
operators, and the public must be provided with the understanding that the 
collection of individuals can be one of the more important activities that lead to 
the more effective preservation of species. 
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