
PLATE 7-1

Epiphytes on 
branch. Epiphyte 
load sometimes 
weakens the 
branch. 

Chapter 07
Biotic Interactions and Coevolution in 

Tropical Rain Forests



PLATE 7-2

The complex structure of a tropical forest provides ideal opportunities for niche 
partitioning among various animal groups. 



PLATE 7-4

Each of these two woodcreepers, (a) the small wedge-billed and (b) the much larger ivory-billed, is part of the 
diverse bark-foraging guild in Neotropical forests. 

PLATE 7-3

This tamandua (Tamandua tetradactyla), a 
Neotropical anteater, uses a specialized long 
tongue to extract ants and termites. 

(a) (b)



PLATE 7-5

AFRICAN TREE SQUIRRELS
(a) African giant (Protoxerus stangeri); (b) Lady Burton’s rope (Funisciurus isabella); (c) red-legged sun (Heliosciurus 
rufobrachium); (d) ribboned rope (Funisciurus lemniscatus); (e) Thomas’s rope (Funisciurus anerythrus); and (f) 
Western palm (Epixerus ebii). 

(a) (b) (c)

(d)

(e)

(f)



FIGURE 7-1

The size distribution of nine squirrel species from the Emmons study.



FIGURE 7-2

A summary of the niche partitioning of the African squirrels. 



PLATE 7-6

This bald uakari monkey (Cacajao calvus) from South America is a specialist 
species, inhabiting seasonally flooded forests in the Amazon Basin.



PLATE 7-7

The orangutan (Pongo pygmaeus) is the largest 
of the Asian primates but nonetheless likely 
competes with smaller species for access to fruit, 
especially figs. 

FIGURE 7-3

Comparison of continents for the three most common 
modes of niche separation, presented as percent of pairs 

of competing species (i.e., same body mass and same 
diet) that show the stated mode (more than one 

mode/pair possible). N = number of pairs of competing 
species/number of forests. 



FIGURE 7-4

Effects of the density of conspecific adults (high versus low, HAD and LAD, 
respectively) and juvenile size on the growth of Shorea quadrinervis 
(Dipterocarpaceae) juveniles (≥1 centimeter DBH) at Gunung Palung National Park, 
Kalimantan Barat (Indonesian West Borneo) (means ± 1 SE). Growth (change in 
height to apical meristem) was measured between October 1995 and March 1997 (17 
months, thin lines; 0.5-hectare areas of high [HAD, solid line; n = 8] and low [LAD, 
dashed line; n = 8] density of conspecific adults) and during the El Niño of March to 
October 1997 (thick lines; high-density areas [solid line; n = 8] and low-density areas 
[dashed line; n = 6]). Growth increased significantly with juvenile height in low-density 
areas but not in high-density areas. Asterisks refer to significant differences between 
high and low adult density (Tukey-Kramer hsd test): **P < 0.01; ***P < 0.001.



FIGURE 7-6

Seed shadows compared for various plant species used 
in the Clark et al. study. The curves are calculated using  
different statistical metrics (G is Gaussian; I is inverse 
power; E is negative exponential; T is Student t). 

FIGURE 7-5

The seed shadow effect. 



PLATE 7-8

This mantled howler monkey (Alouatta palliata) lounging on a branch is a different 
species from the one used in the study of black howler monkeys, but both are 
very similar. 



PLATE 7-9

The unique ocellated turkey (Meleagris ocellata) is one of the larger seed  dispersers in 
Central American humid forests. 



PLATE 7-10

(a) This African hornbill and (b) this Neotropical tapir are both consumers of fruits and act as 
seed dispersers. 

(a) (b)



PLATE 7-11

This pair of Brazilian hyacinth macaws (Anodorhynchus hyacinthinus) crush 
and eat palm nuts and, like many parrots, are seed predators.



PLATE 7-12

The slaty-tailed trogon (Trogon messina) is an important seed disperser in Neotropical forests.



PLATE 7-13

PURPLE-THROATED FRUIT-CROW



(a) (b)

PLATE 7-14

(a) Bearded bellbird. (b) Like the white-
bearded manakin, the male red-capped 
manakin (Pipra mentalis) spends the 
majority of its time courting females. 

PLATE 7-15

OCHRE-BELLIED FLYCATCHER



PLATE 7-16

SULPHUR-RUMPED FLYCATCHER
PLATE 7-17

A roost of Australian flying fox bats.



PLATE 7-18

Oilbird cave in Trinidad.  Note the germinated spindly plants in the lower-left 
corner. They sprouted from seeds dropped by the oilbirds. 



PLATE 7-19

Oilbirds use their hooked beaks to pluck fruits as they hover. 
FIGURE 7-7

This diagram shows the hypothesized 
evolution of oilbirds. 



FIGURE 7-8

Estimated seed shadows produced by Myadestes, 
Phainoptila, and Semnornis around individuals of 

Witheringia solanacea (W.s.), W. coccoloboides (W.c.), 
and Phytolacca rivinoides (P.r.). Dots indicate probability 

of deposition greater than 0.005. 

PLATE 7-20

MASKED TITYRA (MALE) 



PLATE 7-21

SOUTHERN CASSOWARY 



(a) (b)

PLATE 7-22

(a) This palm tanager is an example of a masher; (b) this aracari (a type of toucan) is a gulper. 



PLATE 7-23

(a) Three male Guianan cocks-
of-the-rock (Rupicola rupicola) 
on their lek, facing off, preparing 
to display. (b)  The female cock-
of-the-rock is much less brightly 
colored than the male, a trait 
typical in sexually selected bird 
species. (c) The male cocks-of-
the-rock have assembled on 
their lek, where they display and 
contest for females.

(a)

(b)

(c)



PLATE 7-24

(a) MALE SATIN BOWERBIRD; (b) FEMALE SATIN BOWERBIRD 

(a) (b)



FIGURE 7-9

Satellite image of 
Kakamega Forest, 
western Kenya (see 
map in background), 
showing the location 
of 29 study trees in 
the farmland 
between the main 
forest of Kakamega 
(south) and the 
forest fragment 
Kisere (northeast). 
Light gray area 
represents 
secondary forest, 
and dark gray 
represents near-
primary forest. 
Distances of trees to 
the forest were 
calculated from the 
secondary forest 
boundary.



PLATE 7-25

Tambaqui (Colossoma 
macropomum), one of the most 
important seed-dispersing fish 
in Amazonian flooded forests.

PLATE 7-26

Species such as these 
Amazonian catfish are often 

important seed dispersers. 



FIGURE 7-10

Plant–animal pollination network. Green and yellow nodes 
represent plant and animal species, respectively. A link 
between one plant and one animal indicates that the former is 
pollinated by the latter. Note how complex such a network 
becomes. 



PLATE 7-27

Rainbow lorikeet (Trichoglossus 
haematodus), a nectar-feeding 
Australian parrot.

PLATE 7-28

Victoria lily in a quiet lagoon in 
Amazonian Peru. 



PLATE 7-29

MALE PURPLE-THROATED CARIB HUMMINGBIRD 



PLATE 7-30

Polymorphisms in bills of E. 
jugularis (a and b) and in 
flowers (c and d) and 
inflorescences (e and f) of 
Heliconia species on St. Lucia 
(e to g) and Dominica (c, d, h to 
j), West Indies. (a) E. jugularis, 
female bill. (b) E. jugularis, male 
bill. (c) H. bihai, flower. (d) H. 
caribaea, flower. (e) H. bihai, 
green inflorescence morph, St. 
Lucia. (f) H. bihai, red-and-
yellow-striped inflorescence, 
Dominica. (i) H. caribaea, red 
inflorescence morph, Dominica. 
(j) H. caribaea, yellow 
inflorescence morph, Dominica.



PLATE 7-31

MASKED FLOWERPIERCER, DIGLOSSA CAERULESCENS CYANEA



PLATE 7-32

COMMON LONG-TONGUED BAT (GLOSSOPHAGA SORICINA)



(a) (b)

PLATE 7-33

(a) A cluster of fig syconiums. (b) Pollinator fig wasps (Pegoscapus sp.), mutualists found 
in the fruit of the strangler fig (Ficus costaricana), in the tropical cloud forest of 
Monteverde, Costa Rica. 



PLATE 7-34

Leaf-cutters (fungus-garden ants) marching across a forest log 
with their leaves, a common sight in the Neotropics. 



PLATE 7-35

LEAF-CUTTER ANTS
PLATE 7-36

A prominent trail made by leaf-cutter ants as they 
cross a field. Look carefully and note the small 
fragments of leaves that the ants are carrying. 



PLATE 7-37

Leaf-cutter ants cut large slices of leaves for transport 
to their subterranean colony. This leaf has already been 
largely cut away by the ants. 

PLATE 7-38

This large leaf-cutter ant is transporting a leaf fragment 
to its nest, with some “help” from two minor individuals.

PLATE 7-39

The above-ground part of an Atta colony. The colony 
extends far below the surface. 



FIGURE 7-11

ANCIENT AGRO-ECOSYSTEM


