
1

Chapter 1
A Short Introduction to Tropical Land- and 
Seascapes and Their Wildlife Conservation 
Management

Falk Huettmann and Moritz S. Schmid

© Springer Science+Business Media, LLC 2015
F. Huettmann (ed.), Central American Biodiversity,  
DOI 10.1007/978-1-4939-2208-6_1

F. Huettmann ()
EWHALE Lab, University of Alaska Fairbanks (UAF), Fairbanks, AK 99775, USA
e-mail: fhuettmann@alaska.edu

M. S. Schmid
Département de biologie et Québec-Océan, Takuvik Joint International Laboratory, UMI3376, 
Université Laval, Québec, QC G1V 0A6, Canada
e-mail: Moritz.Schmid@takuvik.ulaval.ca

There is more to the picture than meets the eye.
—a common saying

1.1  Introduction

The tropics eternally fascinate us. But tropical land- and seascapes mean many 
things for many people (Forsyth and Miyata 1987; Kricher and Plotkin 1999). For 
some, they can be a great home, a wonderful holiday, and a study site, while for 
others they constitute a miserable life (with an average daily income of US$ 4) in a 
life-threatening habitat (Collier 2007; Davis 2007). It is not an overstatement to say 
that in the tropics, one can die easily. To the rest of the world, however, the tropics 
still represent a land of opportunity (a “lebensraum”; Figs. 1.2 and 1.3).

Biodiversity in the tropical regions is incredible, supporting the highest densities 
of species on the planet. This fact alone makes the tropics a fascinating laboratory for 
studying wildlife–habitat relationships. Given this biophysical heritage, good environ-
mental stewardship is an essential task. Wildlife conservation management (I include 
here game, nongame, and fisheries in that definition; Silva 2012) is a mature science 
that offers us many textbooks and a body of theoretical knowledge to take care of it, 
whether in the tropics or elsewhere. It is indisputable that in order to be effective, good 
wildlife conservation management needs the support of a national infrastructure, must 
be science-based, sufficiently funded, and adequately enforced (Silva 2012).
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Regardless of the definitions and metrics, the tropical region offers us a stimulat-
ing and unique environment; and beyond that, a mindscape. Global poetry made 
extensive use of it for centuries (e.g., Walcott and Maxwell 2014). It is a huge and 
diverse land- and seascape affecting the globe in many ways. While the tropics 
respond to ongoing global processes, they also directly influence those processes 
(Miller and Spoolman 2011).

1.2  A Quick Definition of the Tropics

The tropics are customarily divided into the “old world” and “new world” tropics, 
with five major divisions normally recognized: Central and South America, West 
and Central Africa, Southeast (SE) Asia, Australia, and the wider Pacific (Fig. 1.4). 
In the public eye, the rainforest makes for the dominant and best-known tropical 
landscape (Fig. 1.1; Forsyth and Miyata 1987; Terborgh 1992; Kricher and Plot-
kin 1999). However, dry forests, savannahs, grasslands, cloud forests, wetlands 
(Fig. 1.5), deserts (Fig. 1.6), urbanized regions, beaches, estuaries, and coral reefs 
are also major habitat types that are found in the tropics and are also biologically 
very important (see Table 1.1).

Fig. 1.1  Welcome to the 
jungle: the tropics are a huge 
ecosystem to manage
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The tropics are usually geographically defined as a climate belt reaching from 
the Tropic of Cancer in the northern hemisphere (23.4378°N) to the Tropic of Capri-
corn in the southern hemisphere (23.4378°S), centered around the equator (latitude 

Fig. 1.3  Pura Vida: house of a small farmer in Central America

 

Fig. 1.2  Ancient high societ-
ies lived throughout the trop-
ics for millennia. (Photo of a 
stele taken in Nicaragua)
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Fig. 1.4  The tropics, land and sea, and some of their major topographic features

 

Fig. 1.5  A typical tropical river and forest; photo taken in Costa Rica
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of 0 with a 2 ×180° longitude) (Linacre and Geerts 1997). The axial tilt of the 
earth of 23.5° creates here a variable tropical core area called the Intertropical Con-
vergence Zone (ITCZ) which is famous for its cyclic but somewhat unpredictable 
behavior. For instance, it caused some of the droughts and consequent starvation 
events in Ethiopia and the Sahel Zone. The famous doldrums, as they are called by 
sailors, are also related to the ITCZ. This zone can be extremely calm or character-
ized by violent storms. The ITCZ makes for a central weather machine in the tropi-
cal belt (Fig. 1.7).

Table 1.1  Some examples for the high number of species in tropical nations (source: http://
rainforests.mongabay.com/). Central America, Costa Rica, and Mexico are classified as mega bio-
diversity countries (together with nations like China, India, Brazil, Indonesia, etc.)
Taxa Tropical nation Number of species Rank worldwide
Birds Columbia 1821 1st
Birds Costa Rica 838 27th
Birds Honduras 699 37th
Mammals Indonesia 667 1st
Mammals Brazil 578 2nd
Mammals Mexico 544 3rd
Vascular plants China 32,200 3rd
Vascular plants Mexico 26,071 5th
Vascular plants Cuba 6522 37th

Fig. 1.6  The desert, also a tropical landscape. (Photo shows Cuatro Ciénegas sand dunes of north-
ern Mexico, at the outer edge of the tropics)

 

http://rainforests.mongabay.com/
http://rainforests.mongabay.com/
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Several features occur consistently in the tropics, such as hot climates, high hu-
midity and evaporation, constant day and night patterns, as well as wet and dry sea-
sons. The tropics are characterized by specific climate patterns, which are usually 
caused by an interaction with the sun, topography, and currents of the ocean and the 
air. Climate graphs (averaged monthly temperature and rainfall over the year) show 
that these zones are characterized by consistent and unique profiles. There are sev-
eral global classification schemes and maps that characterize climate and locations. 
The tropics for instance can be described using the Köppen–Geiger classification 
(Kottek et al. 2006), or the Trewartha classification scheme (a fine-tuned Köppen–
Geiger classification) for North America. Holdridge’s classification (Harris 1973) 
is especially useful for Central America, whereas Cairns et al. (2008) achieved a 
similar classification for the oceans. At the present time, due to man-made climate 
change, these zones are undergoing movement (see more discussions in this book, 
e.g., Chap. 27).

1.3  Some Aspects of the Tropics

As stated in the previous section, many tropical locations exhibit the highest biodi-
versity in the world, partly attributable to a large number of endemic species (see 
GBIF.org for best available biodiversity data). Along the same lines, the tropics are 
also well known for their diseases, such as malaria (Packard 2011), yellow fever, and 
river blindness, including some rather rare diseases such as Ebola and the Marburg 
disease. Furthermore, it is assumed that AIDS originated from the tropical regions. 
However, diseases, alike animal and plant species, all present us with life-forms 
too. Their virulence is partly a result of deficiencies in our immunity, since we grew 
up in other regions of the planet, exposed to different organisms and experienc-
ing different health-care regimes (Diamond 1999). Nontropical environments are 
generally characterized by a lower diversity of life-forms, and are typically some-

Fig. 1.7  A scheme of the 
Intertropical Convergence 
Zone (ITCZ); it is the 
weather engine, but as well 
the harbinger and dispatcher 
of life or death (e.g., draughts 
or rain floods within its influ-
ence zone). For more details, 
see text

 



1 A Short Introduction to Tropical Land- and Seascapes and Their Wildlife … 7

what simpler and more “artificial,” e.g., extensive urban areas where wilderness is 
lacking (Miller and Spoolman 2011). The environments of North America, Central 
Europe, Australia, and New Zealand are usually much more human influenced and 
highly managed, differing markedly from tropical places (Table 1.4) (Fig. 1.8).

Parts of the tropics, such as the rift valley in Africa, are perceived as the cradle of 
mankind (Table 1.3). Presumably, this environment is highly favorable for human 
life and well-being (Diamond 1999). Many other sites like the Amazon basin (Rab-
ben 2004; Hemming 2009), the Congo basin, Egypt, Australia (Flannery 2002), 
Flannery (1998), Polynesia (Diamond 1999), North/Central America (Aztecs and 
Mayans; Diamond 1999), or Cambodia also supported advanced civilizations. In 
these regions, millions of people lived in sophisticated societies, enjoying rather 
good living standards. They also practiced many aspects of high cultural and sci-
entific pursuits (such as mathematics, astronomy, navigation, and medicine, ahead 
of the Europeans at that time). At least for the last 4000 years, China should also 
be considered in this discussion because of the continued high level of civilization 
there (Yingpin 2003; Elvin 2006). For more recent times, North Africa (e.g., parts 
of Syria) and certainly the wider Mediterranean region easily qualify for high civi-
lizations (Diamond 1999). While more archeological findings are unearthed, we are 
learning more about the origin of life and how it was nurtured and developed in the 
tropics. Without a doubt, the tropics are a location of incredible wealth. In the past, 
they created some of the wealthiest people in the world (Galeano 1997; Hemming 
2009). Economically, however, they are also examples of tremendous inequality, 
as evidenced by huge ghettos (Davis 2007) and a large percentage of (nationless) 
migrant workers and refugees (squatters, Harris 2007).

A good and peaceful management of the tropics (their resources and human-
ity as a whole) remains a challenging proposal, and largely elusive (Elvin 2006 
and Ives 2012 for Asia). For a historical humanity view, see for instance Flannery 
1998 for what would now be called brutal murder of children, cannibalism, and war 
atrocities. In modern times, many examples of a failed resource management exist, 
e.g., Atta-Mills et al. (2004) and Pauly (2010) for tropical fisheries. Acemoglu and 
Robinson (2012) provide a more recent assessment when Western-style democra-
cies were established. Myint-U (2008) presents how the Western world experienced 
utter frustration with its attempts to “manage” tropical nations. As a case study, Bur-
ma serves as an enlightening example. While the Western world sought to positively 
influence its development, it just resulted in a worsening of conditions. Burma has 
fallen under dictatorship, and the country largely closed off to the West. This theme 
is distressingly repetitive across other tropical regions exposed to colonial exploita-
tion (e.g., Pakistan and India) and can be characterized by the wholesale destruction 
of existing social fabrics—fabrics which balanced social development in tropical 
environments for thousands of years prior to colonial contact (see Boahen 1989 for 
African continent). Many other detailed examples can be presented (see Bauer 2004 
and Fitzpatrick 2012 for Nepal and market economy products, Hughes 2006 for 
Kenya and the Massai, De Sliva 2013 for an attempt to eradicate poverty through 
mining, and Easterly 2006 for a global overview).
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Compared to the monetary wealth the tropics created for a few people (e.g., 
many big industries that got rich with tropical hardwoods and their products; Cecil 
Rhodes with diamond mining Ziegler 2009; see Revkin 2004 and Hochschild 1999 
for rubber, Cushman 2013 for Guano, Galeano 1997 for general review), the human 
suffering and abuse for profit in the tropics are overwhelming (e.g., Brockett 1998). 
The impacts of mining in Congo, Papua New Guinea (Flannery 1998; Henton and 
Flower 2007), or even tropical Australia on the human population remain disastrous 
(see Rumley et al. 2006 and Henton and Flower 2007 for the Australian arc of insta-
bility: A region of tropical island states where civil war and unrest prevails fueled by 
Australian-based and supported mining companies and efforts). In addition, impacts 
through stochastic events like hurricanes in the Philippines and Indonesia are mind-
boggling too. Most of the “Ring of Fire” (a zone in the Pacific that is characterized 
by active plate tectonics, etc.) is located in the tropics as well, creating even more 
human suffering and deaths through its volcano outbreaks, earthquakes, and tsuna-
mis. The earthquake of 1972 in Managua and its global consequences make for a 
tragic example.

1.4  The Tropics and Their Economy

Despite their natural wealth, it is now apparent that the tropics are also the globe’s 
poverty house (Acemoglu and Robinson 2012). While Brian Lomborg somewhat 
predicted that Africans will be well-off in the near future (Friel 2011 and http://
www.lomborg-errors.dk/ for a correction); massive economic inequalities are ex-
hibited between the rich North and the poor South (which should better be named 
the “equatorial region” because tropical nations like Australia and New Zealand 
are pretty wealthy in a global context). While many reasons are provided to ex-
plain the unequal accumulation of global wealth in the North, four widely discussed 
theories have been advanced (Table 1.2). One (“colonial legacy”) argues that the 
global “North” is basically stealing the wealth from the “South (see Harvey 2006).” 
Others believe that random events are the reason why the southern regions are in 
such a shattered condition. Another group believes that the environmental setting 
(earthquakes, tsunamis, and diseases) consistently disrupts wealth and infrastruc-
ture, making it much harder to support societal development. Yet another group 
maintains that the people living in the tropics are the problem themselves, and that 
people such as blacks or aborigines are not capable, or lacking necessary skill (a 
racist theory with no grounds for support and widely disputed in the scientific com-
munity, e.g., Diamond 1999; Flannery 1998, 2002 and many others. Their findings 
rather show the opposite implying the Western society as somewhat decadent and 
on the decline; Table 1.5).

The tropical regions are not only the cradle of human life but they also host huge 
numbers of plants and animals of relevance for human well-being and wealth. For 
instance, a list of agricultural products originating from the tropics is presented in 
Table1.6 (Figs. 1.9, 1.10).
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Table 1.2  Major landscape types and their characteristics and occurrences in the tropics
Land cover type Associated landscape Examples of locations and countries where it 

can be found
Rainforest Low elevation, Caribbean, 

mountain slopes
Caribbean countries, Hawaii, Andes (Ecua-
dor, Bolivia), Amazonia (Brazil, Venezuela, 
Peru)

Dry forest Pacific coast Costa Rica and Nicaragua
Cloud forest Volcano and mountaintops Nicaragua, Guatemala, Costa Rica, Hawaii 

(USA)
Savannah Southern Amazon, USA Brazil, Argentina, USA (Southern Florida, 

Texas, and Louisiana)
Dry grassland Plains Argentina, Brazil, Texas (USA)
Wetlands Low elevation plains Everglades (Florida, USA)
Desert Plains, mountains, border 

zones
Chihuahua, Sonora and Baja California 
(Mexico)

Urban Many places e.g., Caracas (Venezuela), Mexico City, 
Miami (USA)

Beach Coastal zones in the tropics e.g., Central American nations, Hawaii 
(USA), all islands, many reefs

Estuary Brackish water, canals and 
wetlands

Maracaibo (Venezuela), Tortuguero (Costa 
Rica), Congo, Niger, Nile

Mangrove Brackish tidewater estuary West Africa, Australia, Indonesia, Philippines
Coral reef Islands Belize, Coral triangle (Papua New Guinea, 

Philippines, Indonesia), Great Barrier Reef 
(Australia)

Sea grass Surface of pelagic ocean Sargasso Sea
Pelagic ocean Ocean environment (includ-

ing deep sea)
Benguela Current

Table 1.3  Selection of some of the major cities in the world located in the tropics. (Note that this 
definition can vary by source and how a city area is defined)
Name of biggest city (world) Country Estimated inhabitants (millions)
Shanghai China 23
Lagos Nigeria 16
Karachi Pakistan 13
Mumbai India 12

Table 1.4  Selection of some of the major cities in Central America. (Note that this definition can 
vary by source and how a city area is defined)
Name of biggest city (Central 
America)

Country Estimated inhabitants 
(millions)

Mexico city Mexico 8.8
Guatemala city Guatemala 4.1
San Salvador El Salvador 2.3
San Jose Costa Rica 1.7
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1.5  Some Basic Metrics: Abiotic and Biotic Descriptions 
of the Tropics

The tropics form a climate belt around the earth, encompassing land (including 
mountains) and ocean. They are exposed to the most intense sunlight possible on 
earth which provides the setting for their weather, their landscape processes, as 
well as the ecological processes and the humans who live there. The tropics are 
characterized by stable daylight hours (usually 12 h, shifting at 6 a.m. and 6 p.m.). 
Most of the tropics have dry and wet seasons. Apart from deserts (usually located 
in a rain shadow caused by oceanic currents, wind patterns, or mountains), their 
rainfall tends to be very high but unevenly distributed over the seasons. The tropics 
are infamous for their constant humidity and their density of life-forms. Plant di-
versity and coevolution processes fully reflect that (Janzen 1983). Further, the trop-
ics include much seascape and coastlines. Most of them are stunning features and 
strongly drive weather patterns. Classic examples of these are found in the Amazon 
basin, which affects, and is affected by, the adjacent Atlantic. Teleconnection occurs 
where remote and large-scale events drive outcomes elsewhere. These are all tightly 
connected systems, e.g., for nutrient and temperature exchange. With few excep-
tions, the tropics lack freezing temperatures and snow (some tropical mountains 
like the Andes, the Himalayas, and few sites in Africa show glaciers). If the ambi-

Fig. 1.8  A view of urban Kathmandu, Nepal, a city in the tropics
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ent temperature falls below 0°, plants can quickly die because of the frozen water 
in their tissue and ducts; this aspect of “environmental harshness” (Lomolino et al. 
2010) constitutes a powerful factor limiting the spread of “tropical” plants.

The tropics are also known for their quick succession and recovery. The jungle 
is an ecosystem where the early successional phase is dominated by (thorny) vines 
(Kricher and Plotkin 1999). It is for that reason that the jungle makes for a very 

Table 1.5  Theories and opinions on why “the North” became wealthier than “the South”
Name of theory Argument in favor Argument against Further reading
Colonial legacy Most former colonies are in a 

poor shape, whereas colonial 
powers are much better off

Rich resources in 
colonies developed 
by “the North”

Diamond (1999); 
Easterly (2006); 
Hughes (2006)

Harsh environment The tropics have some of the 
harshest conditions

Tropics are the 
cradle of life

Lomolino et al. 
(2010)

Contributing random 
effects

Many large hurricanes, fires, 
and floods occur

Effects with 
impacts are found 
elsewhere too

Acemoglu and 
Robinson (2012)

Cultural skill Consistent poor performance 
ranking of southern cultures 
and groups in the world when 
it comes to wealth, political 
influence, and “success”

No evidence for 
human races to 
differ

Diamond (1999); 
Flannery (1998, 
2002)

Table 1.6  List of selected agricultural plants, cash crop, and animal products from the tropics that 
are of global relevance and for international corporations. Many of these plants have their origin in 
more than one country according to modern-day geography. More economic details can be found 
for instance with http://www.unctad.info/en/Infocomm/AACP-Products/
Plant and animal 
name

Origin Locations of use Example of a corporation 
involved in the commercial trade

Zebu cattle India Global
Tilapia (fish) Africa Global Aqua Corporacion Internacional
Coffee Yemen Global Starbucks, Tim Hortons
Tea Myanmar/China Global Lipton (Unilever), Red Rose Tea
Chocolate Central America Global Nestle
Tobacco Caribbean, Arabia, 

N-America
Global Marlboro

Marihuana Central/South Asia Global GW Pharmaceuticals
Heroin Mesopotamia Global
Cocaine Andes Global
Potato Peru/Bolivia Global McDonalds
Pineapple Brazil/Paraguay Global Dole
Banana Southeast Asia/New 

Guinea
Global United Fruit Company, Dole

Rice China Global Mars Inc.
Mango India Global Parle Agro India Pvt. Ltd
Soya China/Korea/Japan Global (Asia) Cargill

http://www.unctad.info/en/Infocomm/AACP-Products/


F. Huettmann and M. S. Schmid12

tough ecosystem for people to walk through. However, as shown in Table 1.1, the 
tropics are bigger than just the jungle. The jungle is often just a transition zone on 
the forest periphery or in smaller gaps. Beyond it lies the real beauty of the forest in-
terior. People can spend days walking in the rainforest with much delight (examples 
provided by Revkin 2004, Chornok and Guindon 2008). Many of the stable habitats 
with advanced succession are rather pleasant to walk through, with food and water 
available along the way.

Fig. 1.9  Mango, one of the 
healthiest and lucrative tropi-
cal fruits

 

Fig. 1.10  Cardamom, prob-
ably a less known but still 
very powerful and lucrative 
tropical plant. (Nair 2011, 
Fitzpatrick 2012; photo taken 
in Illam, Nepal, a location 
also worldwide known for its 
tea products and extensive 
plantations)
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1.6  The Tropics, Human Society, and Climate Change

As mentioned, humans have lived in the tropics for millennia (e.g., Flannery 2002), 
likely originating there and enjoying a high level of physical and social well-being 
(Diamond 1999; Miyawaki and Box 2007). Currently, most human populations are 
found in the tropics, living near the coast, or at least near water. The status of hu-
mans in the tropics is well described by Davis (2007), Harris (2007), and Rosales 
(2008). Chapter 2 of this book discusses this in more detail. Here, we simply pro-
vide a context for tropical areas where research and field schools are conducted, 
all happening within habitat for humanity. Research and teaching affect humans 
because of the resources required to create, produce, and use knowledge. Further-
more, there is a tight connection between climate and natural resources, and human 
well-being (Flannery 2001, 2002). This is an essential connection to understand 
and act upon (Daly and Farley 2003; Taber and Payne 2003). Lastly, science and its 
education are never isolated, stand alone, or value free (making a valid argument 
for why science, in its current shape and form, can hardly be considered objective; 
examples for this are found throughout this book).

Tropical weather events tend to reflect temperature gradients. It can form when 
cold and warm regions exchange their energy (this is basic physics). Thus, on a 
large scale, the polar regions are important for global and tropical temperature 
maintenance (Miller and Spoolman 2011) due to their connection to the tropics. 
Arctic regions are the freezing chamber of the earth (Flannery 2001). Despite a 
commonly found public assumption, the tropics suffer dramatically from climate 
change (Bush et al. 2011). While disputed by some, forecasts of climate change im-
pacts are even worse for the tropics than for the Arctic (Overland et al. 2014 predict 
impacts up to + 14° C for the Arctic). A warming and drying out scenario can be 
expected for the tropics, changing water tables and massively modifying weather 
patterns (Bush et al. 2011). Sea-level rise and ocean acidification will have a drastic 
impact on tropical life and humanity as we know it. The consistent power outages 
in Costa Rica (caused by hydro dams now periodically falling dry with changing 
weather patterns having been built for times of more rainfall) speak for themselves.

Apart from global weather patterns, gradients also play a role at smaller and more 
local scales, e.g., friction zones in the tropics where cold and warmer temperatures 
meet and create weather patterns, e.g., the Atlantic Ocean and Central America, or 
glaciated mountaintops. On a microscale, any edge, such as a forest cutting, experi-
ences its own ambient conditions. That is why opening up the canopy, e.g., through 
“sustainable development,” can dramatically alter the living conditions of tropical 
species (examples are discussed throughout this book, e.g., Chap. 17 for the cloud 
forest and Chap. 27 for climate change; Table 1.7).

Linked to anthropogenic climate change, human populations are increasing rap-
idly, specifically in tropical regions like Africa, SE Asia, and Brazil. This is often 
based on a lack of available contraception and lack of other means for family plan-
ning. While this topic has triggered tense ideological and emotional debates (see the 
Population Bomb by Ehrlich 1968; Ehrlich and Ehrlich 2009), there is hardly any 
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doubt that it is influenced by prevailing human value systems, including entities such 
as the Catholic Church; Petrella 2006 and Western aid programs (Easterly 2006).

Furthermore, the hunger for land is already largely unresolvable (http://www.
millenniumassessment.org/en/index.html). Consumption of a liquefying human 
class will result in global destruction (Radermacher 2004, Czech 2013). The avail-
ability of goods and products that the Western world is so familiar with, produced 
and distributed within the global free market, will presumably be increasingly 
dominated by the big emerging markets (China, India, Africa, and parts of South 
America). Other sources predict a wide disappearance of such goods and products 
(Heinberg 2005) where “open” markets will simply run dry.

Globally speaking, it is clear that we will not only overreach peak oil but also 
have to deal with affiliated peak soil, peak water, peak real estate, peak fish, peak 

Table 1.7  Weather phenomena found in the tropics
Weather event Location Cause Impact and characteristics
Monsoon SE Asia and West 

Africa
Low and high 
surface tempera-
tures of ocean and 
mountains

Large-scale sea breezes with 
changing directions over the 
season; major impact on rainy 
seasons

El Niño Southern 
Oscillation (ENSO)

Pacific Ocean 
and beyond

Prolonged extent 
of warm ocean 
water in relation 
to cold and dry 
temperatures

Many, including major drying 
events affecting most of the 
vast Pacific region (marine and 
terrestrial). Floodings in South 
America

La Niña Pacific Ocean Cool phase of 
ENSO

Relatively small cyclic drying 
events within El Nino affecting 
most of the vast Pacific region 
(marine and terrestrial). Could 
drive droughts in South America, 
flooding in Indonesia, etc.

Scirocco Northern Africa Dry wind originat-
ing in the Sahara 
moving northwards

Wind and sand movement to 
southern Europe and elsewhere

ITCZ Near equator A mix of events 
such as sun, air lift, 
air cooling, earth 
spin, ocean, and 
land interactions

Virtually all aspects of tropi-
cal weather, wind, and rainfall. 
Affects vegetation, farming, 
and movement of people and 
settlements

Doldrums Atlantic and 
Pacific Ocean

Exchange winds 
in relation to ITCZ 
pressure systems

Lack of wind, a very bad sce-
nario for many (sailing) ships

Gulf stream Central Atlantic A counter current 
in response to the 
trade winds and 
Coriolis effect

Major trade route between the 
old and the new world, also 
affecting dispersal of plankton 
and fish

Typhoon North Pacific 
Ocean

Needs high sea sur-
face temperature, 
usually evolving 
during monsoon

Stochastic event which can 
be devastating for the biotic 
environment

SE Southeast, ITCZ Intertropical Convergence Zone
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food, and peak pension plans. Where does that all leave us for personal options and 
choice?

1.7  A Focus on the Neotropics and Central America

The neotropics are a universe of their own (Forsyth and Miyata 1987, Kricher and 
Plotkin 1999). Judged by area, they are smaller than the old world, but their relative 
isolation has created a different and celebrated diversity of animals (e.g. Reid 1997) 
and plants. Taxonomically, many species were first described in the old world, al-
most exclusively by Europeans. However, the indigenous populations in the tropics 
tend to know species much better than the Western world (Diamond 1999, Flannery 
1998, 2002), but with a frame of reference totally independent of traditional West-
ern taxonomic approaches. This alternative approach—what we now call traditional 
ecological knowledge (TEK)—made the new world more than just being a mindless 
recipient of a classification schema from the old world. Instead, new world people 
gathered this knowledge earlier than Europeans, flipping the widely believed con-
cept that relevant species were first described in Europe (or at least by Europeans), 
the existence of which is only formally recognized once the framework of old world 
standards has been applied. Many Australian and New Zealand taxonomists experi-
ence this top-down concept in their own work, and some were able to flip it even 
(revising European species taxonomies).

Central America, located between North and South America, combines features 
from both subcontinents. In addition, Central America shows an East–West gradi-
ent, as well as many elevation gradients carrying diverse habitats with unique spe-
cies setups. In Mexico, the highest mountain is 5636 m high (Pico de Orizaba), in 
Costa Rica, the highest mountain is 3820 m high (Cerro Chirpo), and Nicaragua 
hosts many volcanoes, some as high as 1745 m (Volcan San Cristobal). The sea-
scape, specifically in the Caribbean, has one of the highest densities of islands (the 
Southeast Pacific also features billions of islands); all have their own ecosphere. 
This unique combination of habitats and environmental setups has, over thousands 
and millions of years, resulted in a highly diverse land- and seascape with unique 
weather patterns and subsequent species allowing for highly sophisticated human 
cultures. However, when the Spanish Conquistadors arrived, a new framework was 
set and virtually everything was transformed (conquest, diseases, slavery, and rob-
bery of cultural goods; Diamond 1999; Sale 2006); and is now again taken over 
by globalization (Diamond 1999; Stiglitz 2006). While the belief that humans can-
not affect the weather persisted a long time, we know now that they actually can 
and already did (Flannery 2001). The Intergovernmental Panel on Climate Change 
(IPCC) clearly states (IPCC 2013) that not only industrialization triggered the re-
lease of carbon but also that approximately 1/3 is affected through deforestation 
(another man-made activity that goes hand in hand with, or for, industrialization) 
(Lines 1999 for Australia). By now, humans do create their own weather, and with 
industrialized Costa Rica having one of the highest deforestation rates in the world, 
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we can safely assume that the effects on Central American weather and ocean acidi-
fication patterns will worsen.

In regard to natural features within Central America, the Caribbean low-eleva-
tion rainforest and its climate zone might be seen as the most famous component 
(Forsyth and Miyata 1987; Terborgh 1992; Kricher and Plotkin 1999). It is a forest 
that stretches from Panama through Costa Rica (e.g., Tortuguero) and Nicaragua 
(e.g., Maize) up to Belize (e.g., Mayan Forest). Most Caribbean islands are also 
covered with this forest type. On the oceanic side, this habitat is accompanied by 
coral reefs, of which Belize has one of the most widely known and extensive ones 
(Belize Barrier Reef, approximately 900 km × 300 m in size). However, other great 
coral reefs are found off Corn Island (Nicaragua, Caribbean) and around Cocos Is-
lands (Costa Rica, Pacific) for instance, as well as in Aruba, Bonaire, Curacao, Baja 
California, the Florida Keys, etc. Other famous coral reefs can be found in Aruba, 
Bonaire, Curacao, Baja California, the Florida Keys, etc. (see Chap. 5 of this book; 
see also Miloslavich and Klein 2005). These ecosystems turned into tourist hotspots 
and local drivers of economic activity.

Another component of Central America is the infamous dry forest, Guanacaste. It 
reaches into Nicaragua and its existence is now threatened. Furthermore, the cloud for-
ests are an important feature too; although beyond Monteverde (Nadkarni and Wheel-
wright 2000; Chornok and Guindon 2008) many remain undescribed and are poorly 
accessible (Hamilton et al. 2011; Werner 2001 for Nicaragua). With climate change 
affecting the tree line and precipitation patterns, those elevated habitats are threatened. 
There are also unique tropical alpine areas in the mountains facing similar situations to 
cloud forests (e.g., in Costa Rica). In addition, a few desert-like habitats such as parts 
of Cuatro Cienegas, an extension of the Chihuahuan Desert, Mexico, can be found in 
Central America. Cuatro Cienegas, under the pressure of climate change, is threatened 
by a scenario involving the drying of its extensive lake and underground water systems 
(see Pajares et al. 2013 for changing bacterial populations with potential cascading ef-
fects on the food web). Although not a natural habitat, agricultural areas in the tropics 
form the most dominant type of landscape, tightly linking with urbanized land surfaces. 
This begs the question: Where is the tropical wildlife left and where can it still thrive?

1.8  Wildlife and Management in the Tropics: An 
Adaptive Neotropical Management Failure

While tropical wildlife is basically known and described in sufficient terms (e.g., 
Kurt 1982 for conservation ecology, Emmons and Feer 1997 for mammals, and 
Howell and Webb 1995 and Lawson 2009 for birds), the compendium on effective 
tropical wildlife management still needs to be written (Kurt 1982). The situation 
of forest management in the tropics is an equally bad condition (Lamprecht 1989). 
To argue that tree management works in the tropics or that it can be meaningful 
and successful is very ambitious and highly disputed for its validity, e.g., due to 
the many unknown factors influencing the trees and the scale of deforestation, e.g., 
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the fire as well as the multispecies problems in the absence of scientific knowledge 
and data (see Terborgh 1992; Botkin 2000 and Mace et al. 2010 for the global 
status of biodiversity). The actual management of plants is probably the least de-
veloped and recognized scheme in this context, yet (see Suzuki and Knudtson 1993 
for an example). Noteworthy is the fact that adaptive management (Walters 1986), 
which is hailed as one of the best management regimes to strive for (Silva 2012), 
is virtually never applied in the West, and certainly not with the World Bank or in 
the neotropics. The required culture, science infrastructure, timely reassessment, 
flexible policy, and necessary funding schema rarely occur globally. Instead, we 
are arguably a long way away from achieving such a management system (see Bel-
grano and Fowler 2011 for a fisheries assessment). Nevertheless, new alternatives 
are occasionally promoted (Chapin et al. 2009), though in the absence of evidence 
that they work either. From that angle, the United Nations Environment Programme 
(UNEP) suddenly adopting resilience-based natural resource management schemes 
can only be seen with a huge sorrow.

To work, wildlife management has to be based on the sustained effort of a strongly 
supported and committed administrative culture led by a champion or an advocate 
(e.g., Aldo Leopold in the USA; Leopold 1949); but many tropical nations lack that 
and for many reasons, e.g., warfare, poverty, extremely poor, one-sided economic 
advising by the World Bank and its affiliates (Rich 1994; Perkins 2004), and sidelin-
ing of environmental proponents as trouble makers (consider the murder of Chico 
Mendes; Revkin 2004). Chapter 2 of this book shows how this is a common scheme 
to handle environmental proponents. Secondly, much of the expertise and input on 
how to manage tropical wildlife is provided from the outside. It often comes in the 
form of development aid (Easterly 2006), e.g., the German GIZ (Deutsche Gesell-
schaft fuer Internationale Zusammenarbeit.) (Erler 1982), Scandinavian develop-
ment aid services (the Danish International Development Agency, DANIDA; Sida; 
and the Norwegian Agency for Development Cooperation, NORAD), or through 
the many nongovernmental organization (NGOs; e.g., BirdLife International; World 
Wide Fund, WWF; Conservation International; Wildlife Conservation Society; or 
many smaller ones from all over the world as described in Revkin 2004, Chornok 
and Guindon 2008). Sustainable development is being promoted that puts funding 
and industry first but wildlife second (and people last; Taber and Payne 2003). While 
not on their prime agenda, it is our estimation that it is really the World Bank and its 
affiliates that drive more wildlife management than any other agency or university 
(for lack of effectiveness of Western approaches, see Kurt 1982). Unfortunately, the 
World Bank has no stake in truly protecting wildlife, nor the expertise on that subject. 
Instead, the World Bank is one of the biggest employers of neoclassic economists 
(Rich 1994; Daly and Farley 2003; Perkins 2004).

To move on, a good wildlife management needs willing participants, a legal 
system, and supportive culture to achieve its goals. Brazil and Bolivia have shown 
some leadership on this topic (toughest environmental laws, Mother Earth Rights). 
However, the current state of their environment speaks for itself. Neither Costa Rica 
nor Mexico, and hardly modern Nicaragua, can really be proud of their sustainable 
development progress, and legal aspects involved in it. The lack of effectiveness in 
protecting areas is evidenced by the “classic” example of Barro Colorado Island, 
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Panama (Murphy 1936 for some historic perspectives): The outlook was already 
very negative as early as 1982 (Karr 1982; Robinson 1999). What is required is 
law enforcement, stable governments, a healthy culture of environmental aware-
ness, and a non-corrupt court system independent from external pressures; these are 
conditions that many countries in Central America, and the tropics overall, usually 
lack (this is not to imply that the Western world has those things in order either; 
e.g., the USA is not signing on to the Convention on Biological Diversity (CBD), 
Kyoto, the United Nations Convention on the Law of the Sea (UNCLOS), the Con-
vention of Migratory Species (Ramsar), or as indicated in governmental shutdowns 
during sequestration closing the US National Park System and leaving the US Fish 
and Wildlife Service inoperable in the public eye). Apart from that, most Western 
nations have much less protected area than Costa Rica or Nicaragua. Germany for 
instance, a self-proclaimed environmental good doer widely dominated by Green 
party agendas, has a National Park coverage of less than 1 % (approximately 80 
times less than what Bhutan has to offer! See also Jachnow 2013 for more details 
regarding the Green party’s wholesale failure).

One has not to render far to find good suggestions (Soulé and Orians 2001) 
and textbooks on wildlife conservation (Primack 2010; Silva 2012 by The Wild-
life Society (TWS) of the USA), or a good environmental management and earth 
stewardship (Chapin et al. 2009). We are not short of theory and words, but reality 
is, that when it comes to biodiversity, especially in the tropics, virtually none of the 
relevant management goals have been met (Mace et al. 2010) and the status is de-
clining for most metrics (e.g., Botkin 2000). As Kurt (1982), Erler (1982), Easterly 
(2006), and Myint-U (2008) have shown us, our naïve prescriptions for the tropics 
(and their conservation management) are widely ineffective, often perverse, waste-
ful, and outright harmful (Fig. 1.11).

Fig. 1.11  What will the next days bring to “the tropics”? (Photo taken on Ometepe Island, 
Nicaragua)
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1.9  Outlook for the Tropics: If We Continue to Fail with 
Wildlife Conservation Management Further

One might summarize tropical wildlife conservation management the following 
way: “Tropical Wildlife Conservation Management is dead, long live Wildlife Con-
servation Management.” Giving up is simply not an option unless we want to end in 
a morass with more slums eating up precious wildlife resources (Davis 2007). Thus, 
while tropical wildlife conservation management is currently failing us (Kurt 1982; 
Mace et al. 2010), we have no better alternatives. Some basic rules and lessons are 
clear though from governance and policy analyses (see Resendiz 2012; Huettmann 
et al. 2011, p. 172 for migratory birds): An uninformed, simple top-down approach 
fails us as well as wildlife. Furthermore, ignoring ecological evidence does not 
help. The goals of research (e.g., what are we collecting information for, and for 
whom?) need to be discussed (Botkin 2000). Political overruling will cause man-
agement efforts to fail further (many examples exist, e.g., in fisheries). Even worse, 
ignoring fiscal realities without a sustainable long-lasting business plan to reduce 
the ecological footprint will fail entirely (Everard 2011; Huettmann 2011). Pauly 
(2010) and Belgrano and Fowler (2011) make clear that fisheries management well 
illustrates the chaotic state of management in the Western world.

So what are the lessons learned, and what should we do? Considering that the 
indigenous world essentially had a global spread, had lived on the earth for thou-
sands of years, did not cause world wars, nuclear pollution, overfishing and atmo-
spheric decay, argues that something has to be learned from their example (Suzuki 
and Knudtson 1993). The Western world, widely starting as a medieval culture in the 
1500s and onwards (Sale 2006; Huettmann 2011), only became globally prominent 
less than 200 years ago (Diamond 1999). As a matter of fact, it is just during the last 
60 years (post-World War 2, WW2) that a new world order was set and industri-
alization, neoclassic economy, and a war-supported globalization began in earnest. 
However, during this short span of time, the Western world has left behind a massive 
social mess and global decay—under the guise of modernity (Alexander 2013)—par-
ticularly in the tropics (Acemoglu and Robinson 2012). This devastation is unprece-
dented, and is now reaching the seafloor and outer reaches of the atmosphere (Moore 
and Phillips 2011; Huettmann 2011 for the spread of the impact). Human-made gar-
bage is found even on the moon and mars. Yet, the imperative seems to be to simply 
continue on and try even harder to expand further (Czech 2013). The impending and 
unfolding development in the tropics is a clear manifestation of this imperative, and 
puts into focus how important it is to preserve what remains of this precious biologi-
cal heritage. Emphasizing the tropics, down to earth, remains more urgent than ever.
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