
TROPICAL RAINFORESTS 

Within a few hundred years on ranches of several hundred kml (large enough 
that there are large expanses of vegetation unbroken by barriers of roads and 
croplands). the final result is a grassy plain. This plain is. however. dotted 
with forest fragments associated with habitats that are difficult to burn 
( marshes. cli ff faces. spits of land between river forks. river banks. hill s sur· 
rounded by rock faces deep ravines. rock outcrops. etc.). In Guanacaste 
Province. the only tropical habitat that I have watched carefully for a long 
time (24 years), these tiny habitat fragments (Fig. 9) are still in the process 
of losing species because of their small size. They are also still losing species 
because of the long· term persistence of root stocks remaining fr om the 
original forest; these plants take tens to hundreds of years to die out of habi
tats that cannot support them as breeding populatio·ns. These habitat frag
ments take time to lose many of their species because the loss does not occur 
until an exceptionally dry year. in which the usually unburnable site becomes 
burnable. At present, the tiny forest fragments (a few hectares to much less in 
size) contain approximately 20% of the original dry forest flora and fauna 
that once occupied Guanacaste. This is an overall figure. The species of 
plants. insects. and other animals have been extinguished differentially. since 
they have different needs, inter-fragment mobility , ability to colonize and 
recolonize fragments, etc. All of the large vertebrates and many of the large 
trees are gone from these fragments. Some herbs, vines, and fast-growing 
small trees are more common than they were in the original forest; these are 
among the species commonly viewed as roadside and fencerow weeds. 

Dry tropical Australia has 'been treated like Guanacaste, but for 30,000 
years. The tiny pieces of closed canopy or "monsoonal" dry forest scallered 
through Australia's dry tropics are the true remnants of what was once vi rtu
ally the entire fo rest cover of an area as large as a quarter of the United 
States. The habitat ocean surrounding these forest bits is in fact an enormous 
undulating plain of largely nalive grasses. However. Ihis habit<lt is not gener· 
ally perceived as grassland by Australian biologists because viewed laterally. it 
looks like a " forest." That is. when you look at it. you see a lot of trees (Fig. 
8). Viewed from above or below. Australia's (eucalypt) forests are just grassy 
plains dotted with amazingly fire·tolerant Eucalyptus trees (and their rela· 
tives). The trees are spaced far enough apart thaI di rect sunlight penetrates to 
ground level in sufficient quantity to suppurt a dense Sland of grassy fuel. 

The grass understory occurs even when large adult Irees are as abundanl 
as Ihey are in a Central American dry forest. This begs the question of why 
eucalypt crowns do not close up the canupy. grow out to fill in the space 
between them. A similar question is why it is Ihal within a eucalypt crown 
the leafin g is not thorough enough to form a solid barrier to sunlight. as is 
Ihe common case wilh dry forest deciduous trees when they are in leaf in the 
rainy season. It may he· that the eucalyptus tree crown is evolutionarily 
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Fig. 9 . Aerial view of several hundred-year.old pastures in Santa Rosa 
National Park . All of the light-colored area is jaragua (Hyparrhenia rufa ) grlSS 
monoculture thai was burned almost annually up through the 1984 dry 
season . Forest and forest lets are variously aged secondary successio n that 
were being eradica ted before the fi re was halted . Arrow indicates a forest 
island under a smgle large gua nacaste tree (£nrerolobium cycfocQrpum) whose 
, rown is 40 m in diameter. Park entrance highway (two-lane) passes along 
base of photogra ph and cent er is Presa Pinuela . January 1985, San ta Rosa 
National Park. Cosla Rica. 

designed to let the heat from a grass fire pass quickly through , rather than 
form a tent to trap rising hot air that would kill branches and leaves. Equally, 
,oncentrations of individuals may be thinned by the lethal effect of their 
combined crowns accumulating hot air riSing from the bu rning grass below. 
Many of the o ther species of trees that co·occur with Eucalyptus in fre· 
quently burned areas have deciduous crowns at the time of fires. sta nd far 
apart. andlor have very diffuse crowns. 

There are many species of EucalYP llIS trees Lfl the dry Australian tropics 
(accompan ied by the equally specles·rich sister genusMe{aleuca in the Myrta· 
ceae. and the unrelated species'ri,h legu me genus A cacia) . If a fi re ·rich habi· 
tat IS only JO,(X)() years old, are we to guess tha t the [rees that occupy most 
of the habitat have speciated in this short time~ Perhaps. but It is not neces· 
sarily so. The fire· resis tan t Mynaceae could be sere ndipitously fire·resistant 
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and have been much older occupan ts of dry forest unbu rned habitats with a 
high frequency of diSlUrbance (landslides. cliff faces. erosion ravines. marsh
mearn-river·nood plain banks, heavily browsed/grazed areas. hurricane 
im pact areas. etc.), Some species could even have bee n selected for fire 
tolerance in areas willi exceptionally freq uen t ligtllning fi res at the beginning 
of the rainy season (end of the dry season), But whatever habitats the fire 
resistant EUCQly ptus occupied originally . owing to their high fire tolerance 
they undoubtedly underwent an explosion in population size and geographic 
coverage when the original human occupants o f dry tropical Au stralia began 
their burning regime. 

The o riginal occupants were. above all else, hunters and ga therers. In 
the Neotropics, the first waves of Neot ropical hunters eliminated the bigge r 
and slower of the Neotropical herbivores (Martin 1973,1984) (and caused 
their predators and scavengers to starve: Janzen 1983 b). The original human 
invaders of Australia did the same (Marti n 1984). They certainly had a dive rse 
fauna of large animals to hun t (Murray 1984) and those animals are no longer 
with us. It is not hard to imagine that the removal of these large animals 
reduced the frequency and ex tent of small-scale vege tation disturbance 
(lead ing to a more homogeneous fi re regime) and reduced the dispersal of 
dry-forest tree seeds {leading to slower reinvasion of si tes that were occa· 
sionally cleaned of their plants by exceptional fire s}. Australia also went 
through periods of climatic changes during this time . Habitats move, frag
ment. and coalesce as the climate changes. The movement of seeds by animals 
is an integral and important component to this habitat movement. and thus 
an importan t part of whether a climate change leads to species o r habita t 
movement or to species or ha bitat ex tinction. 

But then, enter the European s as a major agricult ural force between 
1800 and J900 (depending on where you are in Australia. they and their 
inOuence on the fire regime arrived at diffe rent times). Aside from largely 
eliminating the original inhabitants and therefore ind irect ly elimina ting their 
practice of burning early in the dry season. the Europeans were interested in 
raising cattle . And to do this. late dry season fires seemed best because they 
yielded a dry season harvest o f green sprou ts. Additionally. once the tradi
tiona l early dry season fires were gone . the tinder· box nature of the habitat 
by the end of Ihe dry season led 10 rapid and thoroughly widesprea d fires 
from accidents. ranches. o r lightni ng. A sllIall patch of deciduous dry forest 
th .. t would be prOlecled by a moist area or rocky outcrops from a weak fire 
early in Ihe dry season will often be overrun by a raging fire late in the dry 
season . 

The consequence of the shift in fire regime has been dramatic . The 
original eucalypts still sta nd ove r thei r gr :..ssy plain. but their recruitment is 
severely limited. Annu ... l fire s in the late dry se ... son repeatedly eliminate all 
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bUI Ihe 11I1.)SI rubUSI :ld ult !rees. :lnd e\'en these e\'cntually suCcumb. When~ 

gr:1LJ llg is severe enuugh tu reduce grJSS lucl tU nun·m nammable levels. the 
o:ucalypt seeJlings and sucker shuuts are :llso eJ ten . :lnd intruduced gr:lzing. 
reSIStant wuudy plants invade Ihe foresl underslOry. One day. within 100 
yeJrs or so. ,\ ustrJliJns Jre going 10 wJke up tu tlnd Ihal almosl overnight 
thei r dry truplcal euc:llyptus fo rests have been convened 10 treeless grassland 
hJbilats and deciduuus forest scrub tha t is'la rgely inedible to callie . 

What message does Australia's dry tropical lorest story have for the 
undersl;]nding uf tropica l complex ity~ Au stralia is a marvelous example of 
how what you see in the tropics. species·ric h as it may be. can still be but 
a ta ttercd ecologic al remnan t rather than an evolu lionarily fi ne-tuned eco· 
system millions of years old. Yes, there are hundreds of spec ies of plants 
in dry tropical Australia. Bul this list is undoubtedly much shorter than 
it was 30.000 years ago, and it is going to get abrupdy shorter as Ihe Euro
pean-slyle fi re regime elim inates the laSI relic t dry fo reSI pockets. 

Dry tropical Australia displays Ihe striking ecosystem paltern of enor
mous areas covered wilh a few species·rich genera of grasses, trees. and 
shrubs. with a sprinkling of liny refugee habitats containing .many other 
species. However, il is likely that these plants did not come to have their 
current habital status through evolution under a severe fire regime, bUI ralher 
have been PU I in their places by a proceu of ecological filt ing of fire-tolerant 
parts evolved in o ther disturbed habitats. Yes, dry tropical Australia has its 
spectacular vertebrates- goannas, wallabies, emus, bower birds, megapodes, 
cocka toos. magpie geese, etc. But this fa una is only a pale shadow of the 
marsupials that were as large as tapirs and rhinos, the huge ratites, giant 
kangaroos. etc., that early humans confronted. The impact of the extinct 
megafauna is slill everywhere to be seen or tasted- thorns, burs. large neshy 
fruits with woody or fibrous coverings around seeds, leaf defensive chem istry. 
Such an impact will require a special kind of reconSlTuction ecology to 
understand (e.g. Janzen and Martin 1982). This is an area of fie ld biology 
very much in its infancy. 

In sum , dry tropical Australia is complex and spectacular just as is (was) 
much of the remainder of the dry tropics. However , th is complexity is only 
that which can survive the great homogenize rs. fire and humanity. The regime 
of nearly annual burning and continuous hun ling has bee n forced onto a 
com plex tropical habitat. The effects have been indelibly recorded through 
eXl inctions and novel geographic distribu tions well before any evolution can 
occur to compensate for them. This type of complexit y is also in the eye of 
the beholder , but the beholder is blind. 
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CONCLUS ION 

The tropics are a complicated environment. The direction and intensity 
of ecosystem processes are as much based on the idiosyncracies of the natura l 
history o f particular species as o n major climatic and geological variables. One 
of those particular species is Homo sapiens. Homo sapiens has clearly bea ten 
nalUre. and in dOing so continues to convert habitats to the vegetation type 
that grows the resources 10 suppor! a very large herd of human draft animals. 
May I only add that humanity has never displayed the trait of developing the 
brains of its draft animals. The bits of complex tropica l natu re that are still 
within the grasp of tropical peoples 3re perhaps this portion of humanity's 
last chance for mental stim ulation extraneous to the pitiful stimuli offered by 
humani ty itself. Life in a sugar cane plantation is not substantially improved 
by even two TV channels playing ten.year·old re·run movies from the U.S. 

In the not· too-distant futu re, the most valuable pieces of real estate in the 
tropics wiU be the less than 10% that will be in national parks or other biolo· 
gical reserves. Can you imagine the intellectual response by Europe if I ()() kml 
of Pleistocene forest and its animals could be made to reappear in central 
France? I do not intend to depreciate the com plexity of human society. 
Rather I note that this complexity is only a very incom plete representation of 
what the human mind is capable of absorbing, using, and enjoying. The 
natural world , tropical or otherwise, at least allows the chance fo r a sub· 
stantial increase in the com pleteness of that representation. Complexity is in 
the eye of the beholder. but there has to be something left to behold . 
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