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Size comparison of Amazonia and the land area of the United
States (without Alaska and Hawaii)—Amazon basin is marked in
green colour

Course of the primeval Amazon about 130 million years ago
Remains of a laterite cliff of the proto-Amazon with breeding
burrows of the Ringed kingfisher (Sect. 8.5.6)

Grass-reed islands drifting downstream during the rainy season
Virzea lakescape of floodplain meadows; the arrow marks the
border of the riverbed

Huge masses of water flow into the flat hinterland, where they
form the vdrzeas. In the background on the right, numerous giant
water lilies (Victoria amazonica) grow

'The flooded forests of the Blackwater rivers and lakes (Blackwater
Igapés) are under water for up to 7/8 months

Schematic representation of river cliffs and slip-off slopes: as the
rainy season progresses, the river cliffs are eroded and bank
failures occur. During the dry season, sediments are deposited on
the slip-off slopes, so that sandbanks can gradually form

In the “death zone” of the river cliff, many trees fall into the river
every year

Schematic representation of the water breakthrough at a river bend
During the dry season, a steep bank rises up to 15 m high at the
river edge

Bank edge at low water

Riparian edge during floods

Cross-section of the river landscape with its ecosystems on both
sides of the Amazon River

Cattle transport on the Amazon River

10
11

13

14

15

16

17
18

19
19
20

20
21



X List of Figures

Fig. 2.16
Fig. 2.17

Fig. 2.18

Fig. 2.19

Fig. 2.20
Fig. 3.1
Fig. 3.2
Fig. 3.3
Fig. 3.4
Fig. 3.5
Fig. 3.6
Fig. 3.7
Fig. 3.8
Fig. 3.9

Fig. 4.1
Fig. 4.2

Fig. 4.3

Fig. 4.4
Fig. 4.5

Typical multi-storey Amazon ship

Distribution of the three types of water bodies in the Amazon
basin: 1 = Ancient degraded uplands (Guyanas and central Brazil),
2 = Swampy lowlands, floodplains and pale sands, 3 = Floodplain
forests (white-water Igapds) and terra-firme on alluvial sediments of
the Andes, 4 = Rainforests (terra-firme), 5 = Floodplain forests (mostly
black-water Igapds)

With its typical clay-yellow coloration, the Amazon is a white-
water river with its typical clay-yellow coloration

(a) A typical blackwater river with the characteristic cola-like
colouring, the tannins sometimes staining the substrate reddish.
(b) The Rio Tapajos, a typical clear-water river, which appears
light green to yellow-green due to algae growth on the substrate
Schematic representation of acidification in lakes near the
Amazon

More than 40,000 three-wheeled motokars drive through the
streets of Iquitos

The fat suri grubs of the palm weevil are considered a delicacy by
the natives of Iquitos

Boundary between Leticia (Colombia), Tzbatinga (Brazil) and
Santa Rosa (Peru)

The main street Calle 8 in Leticia

Confluence of the Rio Solimaées (white-water river) and the Rio
Negro (black-water river) near Manaus. From here on the river is
called “Amazonas” by the Brazilians

The now renovated Fish Hall, built in 1883 according to the
model of Les Halles in Paris, was designed by Gustave Eiffel

The Manaus Opera House was built in 1896 at the height of the
rubber boom

In the dry season there are snow-white sandy beaches in Alzer

do Chio

The Ver-o-peso market in Belém

A member of the Ticuna Indians in traditional dress

Members of the same ethnic group—dressed in modern clothes,
they belong to the clan of unwinged animals, namely the

jaguar clan

The indigenous population of the Amazon shows great genetic
similarities with people living today in New Guinea, Australia and
the Andaman Islands—the darker the colour circles, the closer the
relationship

Terra Preta discoveries in the middle and lower Amazon

At the end of the sixteenth century, pictures arrived in Europe that
were supposed to show members of the Fwaipanoma Indians from
Amazonia: headless beings with facial drawings on their chests

22

23

24

26
27
30
31
32
33
35
36
38
41

42
46

47

47
48

49



Fig. 4.6

Fig. 4.7
Fig. 4.8

Fig. 4.9

Fig. 4.10
Fig. 4.11
Fig. 4.12
Fig. 4.13
Fig. 4.14
Fig. 4.15
Fig. 4.16
Fig. 4.17
Fig. 4.18
Fig. 4.19

Fig. 4.20

Fig. 4.21
Fig. 4.22

Fig. 4.23
Fig. 4.24

Fig. 4.25

Fig. 4.26

Fig. 4.27
Fig. 4.28

Fig. 4.29

List of Figures

The indigenous people believed in animate nature. At ritualized
festivals, Indians dress up with demon and animal masks
Yagua women in their typical traditional clothing

Boys of the Yagua tribe present their “pets”: a parrotlet, a small
squirrel monkey and a small spectacled caiman

The clothing of the Huitoros is traditionally made from beaten
bark bast of a fig species. The upper parts of the body are dyed
black with the sap of the genipapo tree

(a) Huitoto woman today, (b) Huitoto woman around 1870
After the bath the Ticuna gitl is decorated with genipapo juice
and bird feathers

The girls are led into the meeting house ...

... where female relatives pull out their head hair in clumps
Ticuna juvenile with filed teeth resembling piranha dentition
Dance performance by Desano Indian men in traditional dress,
with necklace of caiman canine teeth

Young Desano woman with typical body painting

Desano Indian with feather crown made of macaw feathers

(a) Hut of the indigenous people in traditional construction,
(b) Maloca (community house) of the Yagua and Bora Indians
Principle of shifting cultivation: cleared piece of rainforest, tree
trunks and roots left lying around

(a) Intact forest with a closed canopy cover, (b) Trees are com-
pletely removed by caboclos and white settlers, including trunks
and roots, (c) Massive soil erosion takes place after only a
short time

Wood of the muirapiranga tree, also called bloodwood

(a) Fruits of the genipapo tree, (b) Prepared and oxidized juice of

genipapo fruits

Inflorescence of the piad bush

The berries of the camu camu bush have 40 times the vitamin C
content of oranges

The nux devil doer (Strychnos toxifera) contains the alkaloid
toxiferin in its seeds, which is highly toxic

(a) Caboclos are descendants of Indians and European
immigrants, (b) The faces of adult caboclos are brown, the hair
colour is consistently black

A caboclo hut surrounded by a palm plantation (agai palms)
In cassava, the spindle-shaped tubers develop from the lateral

roots. In the background, the hand-shaped leaves can be seen on

the shoots
(a) After peeling, the cassava tuber must be soaked for 2 days,
during which the prussic acid contained in the tubers is released
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into the water, (b) After soaking, the soft cassava tubers are
pressed through a basket weaving (¢ipiti)

The moist cassava mass is roasted on the pan to make flour

The slender acai palms, which grow to a height of 20 m, only
grow in the Amazon basin

(a) The fruit stand of the acai palm with fruits that resemble
blueberries in size and colour, (b) Acai juice

Dwarfed remaining tree saplings (referred to by me as “oskars”)
at the bottom of the primary forest

(a) The red-yellow flower colour of the sore-mouth-bush
(Psychotria poeppigiana) signals a nectar source to butterflies and
birds, (b) The blue fruits of the same plant attract birds in the
dark jungle

The bright red sepals of these plants have the nickname

“Labias da prostituta” in Brazil

Mushrooms (Basidiomycetes) with colourful fruiting bodies
recycle leaves ..

... and rotten wood; this picture shows a group of the species
Cookeina speciosa

(a) The leaves of a begonia (Begonia nasoniana) pretend to

be old and eaten away, (b) In representatives of the Calathea
and Maranta species (here Calathea elliptica), the leaf contours
are blurred by coloured sprinkles to deceive leaf-eating insects
The river bank, densely overgrown with pioneer woodland, gives
the (false) impression that the primeval forest is impenetrable
Cauliflory is quite widespread in the rainforest: this picture shows
wild cacao (Herrania mariae)

Fresh young leaves hanging limply to fool leaf-eating insects
For a perfect illusion even false colours (here purple) are used
(a) Under the thin humus layer extends the climax soil (latsole),
which is forever infertile, (b) This ochre-red hard soil structure
is called laterite. It is also forever infertile

Subterranean symbiotic network between the roots of rainforest
trees and mycorrhizae (fungal filament network). Large star: old
rainforest giant; small stars: younger trees

The giant trees (here a kapok tree), which can reach heights of
up to 60 m, tower above the closed canopy

The jungle giants develop board roots up to 9 m high, which
stabilise the tree like a foundation

Socratea palms (“running palms”) develop tall stilt roots that
increase their stability and enable the tree to move even in the
direction of the arrow

Shoot-born roots originating from the base of the stem, as in the
case of agai palm
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The slender Brazil nut tree grows up to 50 m high

The flowers of the Brazil nut tree

(a) Seedlings grow from the capsule fruit of the Brazil nut tree
and compete with each other. Only one will survive. (b) Inside
the almost spherical fruit of the Brazil nut lie up to 32 hard-
shelled tasty seeds. However, the woody seed coat still has to be
removed

Different epiphyte—species on a host tree. In the foreground,
flowering representatives of the Bromeliaceae (pineapple family)
can be seen

In an old liana shoot, thin strands of tissue, often separated from
each other, are united—like bundles of cables with thin wires, so
they are flexible and tough

A strangler fig at the beginning of its growth: tentacle-like, it
begins to grow around its host

A strangler fig has already almost completely enclosed its host tree
After many decades, the battle is over: the strangler fig has taken
the place of its host. The hollow cylinder marks the space of the
former host tree

Structure of the Amazon rainforest

The shield-leaved snake wood is a pioneer plant with a high light
requirement

The Gustavia tree has delicately fragrant, splendid flowers

The attractive flowers of the Eschweilera tree are captivating
because of their numerous, ring-shaped, lemon-yellow stamens,
which are located in the centre of the cream-coloured petals
With the onset of the rainy season, innumerable 25 cm long
woody pods hang from the Campsiandra tree

The flowers of the Campsiandra tree, which are blood-red before
flowering, are densely packed together in an inflorescence

The mushroom-like inflorescence of the Parkia tree is unique
The fruits of the Parkia tree grow into 15 cm long, red-brown pods
The decorative flowers of the Guiana chestnut resemble a shaving
brush. Its fruits, up to 30 cm long, harbour numerous edible nuts
The imposing reddish-brown fruits of the Munguba tree still
hang on the tree when the leaves have already fallen off

The creamy white flowers of the Munguba tree seem to consist
only of stamens

Because of the shape of its flowers, this tree is called the “shame-
less” or clitoria

(a) The filigree lowers of the /nga tree, (b) The slender

fruits, up to 50 cm long, are the reason for the popular name
“monkey’s tail”
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The Marimari tree has large yellow flowers with conspicuous
stamens

The green tasty pulp surrounds the ring-shaped seeds of the
Marimari tree

(a) Inflorescence of the gatlic pear, (b) The round, slightly
garlic-scented fruits of the garlic pear are readily eaten by fish
The striking, large, red-brown fruit clusters hang from the
mighty Morich palm. The edible, decorative fruits are covered
with large scales, which can be peeled off with the fingernail after
watering

The bugu palm has huge leaflets up to 10 m long

The two black fruits of the Mickey Mouse bush look like the ears
of the comic strip character of the same name. The additional
drawing on the red flower base completes the impression of a
Mickey Mouse figure

The flowers of the Heisteria bush look similar to the Mickey
Mouse bush

(a) The wild form of the guarand shrub Paullinia pinnata,

(b) The fruits of the “real” guarand look like eyes

(a) The golden trumpet has large flowers resembling the shape of
the brass instrument, (b) The sister of the golden trumpet,
Allamanda violacea, grows as a delicate-limbed climber in flood-
plain meadows

(a) Blue potato shrub Solanum crinitum has curled petals, (b)
Because of its bizarre udder-shaped form, the species Solanum
mammosum is often planted in gardens

Because of the numerous, upright stamens, the Amazon
residents call this plant “monkey’s brush”. In the related species,
Combretum cacoucia, the flowers hang in clusters on the branch
The almost palm-sized flowers of Odontadenia hypoglauca have a
colour pattern in their centre that looks like a second flower
The large red-yellow bracts of the hanging lobster claw hang
down like garlands

The mighty pseudo-stems of the arum lily push out of the bank
mud like asparagus tips

The inflorescence of the arum lily consists of white bracts and a
fleshy, cream-coloured flower bulb. In order to attract the beetles
required for pollination, the temperature of the flower bulb
increases to over 40 degrees Celsius (see the red colour in the
picture!)

The flowers of the Dormilones are pink to light purple

Up to 20 different aquatic plants grow in the floodplain

meadows
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In the calm and nutrient-rich floodplain meadows, Queen
Victoria’s water lily can develop magnificently

The underside of the leaves of Queen Victoria’s water lily is
armed with centimetre-long spines to keep predators away

At dusk on day 1, the Queen Victoria’s water lily blooms snow-
white

Different beetle species are attracted by the scent, high tempera-
tures and the candle-light colour of the flower and crawl into
the flower interior

At the end of day 2, the flower has changed to a dark red-purple
color

Characteristic of the common water hyacinth is the bright
yellow spot on the upper floral lobes

Round-leaved tropical pickerelweed (Pontederia rotundifolia)
flowers in a spikey, pale pink inflorescence only 4 cm across
The light green leaf rosette is characteristic of water cabbage.
The tiny inflorescence consists of a white bract and an equally
tiny yellowish flower bulb

(a) The leaves of the floating heart look like a mini water lily,
but its decorative flowers appear much more delicate and smaller,
(b) The mosaic flower forms pretty geometric patterns on the
water surface, (c) The clearly visible white breathing roots next
to the flower of the floating Ludwigia give this plant a fantastic
buoyancy. A few water ferns (Carolina azolla) float next to the
Hower

The leafy bladderwort is a carnivorous plant. It catches its prey,
e.g. water fleas, with numerous catch bladders

The eared moss consists of only two ear-shaped floating leaves.
On the upper side of the leaves there are countless whisk-shaped
papillae, which keep the leaves on the water surface at all times
(1 pm =0.001 mm)

The Carolina azolla fern is only 5-10 mm in size

The ruby-lipped Cattleya is the national flower of Brazil

The parrot flower is pollinated by hummingbirds

(a) This tillandsia (7illandsia paraensis) likes to grow as an
epiphyte on dead trees on the banks of blackwater rivers,

(b) This tillandsia (Tillandsia limbata) forms a bizarre branched
inflorescence, (c) This lance rosette lives epiphytically and also
terrestrially—i.e. “rooting in the ground”, (d) This Guzmania
(Guzmania sanguinea) lives epiphytically on its carrier tree

The large philodendron lives initially as an epiphyte developing
numerous aerial roots. The cream-coloured flower bulb is sur-
rounded by a decorative bract. The snakelike curved fruit of the
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philodendron is densely packed with reddish-purple, fragrant
berries that attract many species of birds

The heartleaf vine is a climber with decorative yellow,
orchid-like flowers

(a) The red passion flower likes to grow on sunny riverbanks
(Passiflora cocchinea), (b) The passionflower Passiflora vitifolia
has vine-like stem leaves and a secondary crown of white-purple
appendages, (c) Passionflower Passiflora laurifolia has laurel-like
stem leaves and a purple-white banded subcrown, (d)
Passionflower Passiflora nitida has a long, deep blue subcrown
with white curled filaments in the last third

The male flower of the jungle cucumber is densely covered with
silky hairs

The yellow trumpet tree flowers in the dry season when the
deciduous leaves are shed

The funnel-shaped flowers of the pink trumpet tree

The fruits of the cannonball tree, which are the size of a child’s
head, are one of the favourite foods of wild boars

The bizarre flowers of the cannonball tree are cauliflorous, i.e.
they grow directly out of the trunk

Like all flowers of the Lecythidaceae, the flowers of the monkey
pot are also peculiarly shaped. The up to 30 cm large fruits

of this tree contain numerous tasty seeds

The cauliflorous flowers of the cacao tree are tiny, but the fruits
are surprisingly large at 15 cm. They have a leathery-hard dark
yellow to reddish colour

The fruit of the cupuacu tree, a relative of the cacao tree,
contains an aromatic pulp

The seeds of the lipstick tree contain a scarlet dye that plays an
important role in the culture of the Yaguas

The unusual inflorescence of the tree “Pride of Trinidad and
Tabago” consists of numerous bright red bracts up to 10 cm
long, which stand on an axis up to 80 cm long. Between them
sit the inconspicuous flowers

Numerous aerial roots hanging down from the main stem as well
as thick secondary stems already anchored in the soil are charac-
teristic of the Florida strangler fig. The black colouring of the
stems marks the high water line

The rubber tree has brown speckled seeds

The rubber tree’s gummy milky sap flows out of the bark from a
diagonally applied cut

The golden shower tree of the Amazon basin confirms Alfred
Wegener’s theory of continental drift
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The fruits of the peach palm provide a popular starchy vegetable
The oily flesh of the tucuma palm, which is only a few millimeters
thick, has an aromatic, nutty flavor

The huge greenish-yellow inflorescence of the giant strelitzia
resembles the natal strelitzias from South Africa

The peacock bass is a voracious predator

In the marble cichlid, the bright orange-red spots and stripes on
the sides of the body and the eye dummies on the rear fin rays
are particularly striking

The Heckels cichlid is a popular aquarium fish

(a) The leopard pike cichlid is a voracious prey snapper, (b) At
vegetated bank sections or in the dry season, numerous fish
species can be caught in a short time with towed nets

The most famous fish in the Amazon is the red piranha

The black piranha weighs 2 kg and bites with 30 times its own
weight

The pirapitinga is called “false fish” by residents because, as a
juvenile, it is strikingly similar in colour and shape to the red
piranha

The black pacti is an impressive fish, with up to 1.10 m in body
length and weighing 40 kg. Its teeth sit in the lower and upper
jaw in two rows behind each other

The flag-tailed prochilodus is an important food fish in the
Manaus region

The “cachorro” (Brazilian for “dog”) has a strong dentition of
conically shaped teeth

Sailfin catfish are armoured all over with bone shields

The redtailed catfish is one of the impressive fishes of white water,
with a body length of up to 1.30 m

The tiger-like colour pattern of the tiger surubim is characteristic
of this popular, boneless food fish

With its flank spines and scalpel-like ventral fin spines, the
ripsaw catfish (Cuit-Cuidl) is even safe from jaguars and caimans
Candirds invade the intestines of their host, where they feed on
their blood. It also happens that they enter the body orifices of
humans

The silver arowana (“water monkey”) jumps up to 2 m out of
the water to snatch its prey on branches near the shore

The whip-like tail of this freshwater stingray cururu has barbed
spines. In case of danger, they release a life-threatening poison
via these spines. The small picture shows an incompletely
developed stingray with a large yolk sac
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The electric eel emits short bursts of more than 600 V to catch
prey and to defend itself. Its “lungs” with numerous well perfused
papillae are located on the roof of its palate

One of the largest freshwater fish in the world is the Arapaima
(Pirarucu), with a body length of more than 3 m

This giant pirarucu (= red fish) was photographed 30 years ago at
the Manaus fish market

Frogs are masters of camouflage. Here The tree frog in this photo
is hardly recognizable

The dotted treefrog is nocturnal, as its large eyes reveal

The calls of the blacksmith treefrog sound like hammer blows on
an anvil

The tarsier leaf frog is perfectly adapted in colour to its
environment

Bullfrogs inflate their lungs in danger, enlarging their bodies and
standing up on their four limbs

The green ameiva lizard hunts insects and spiders

The male of the green iguana adorns himself with a large dorsal
crest

A bony transverse bar between the corners of the eyes helped give
the spectacled caiman its name. The small illustration shows a
young spectacled caiman

(a) With a body length of up to 9 m, the anaconda is the largest
snake in the world, (b) With their deeply split tongues,
anacondas sniff out even the slightest scent of their prey

The boa constrictor is a lurking hunter

The rainbow boa is covered with iridescent scales that give rise to
rainbow-like reflex patterns

The Amazon tree boa is a night hunter with deeply recurved,
needle-shaped fangs

Pyramidal horny shields on the dorsal carapace of the mata-mata
The large-billed tern is ubiquitous in the Amazon river system
The wattled jacana lives between the floating leaves of the vdrzeas
(a) In the great egret—here in courtship dress—the bill is yellow,
and the legs and feet are black, (b) In the snowy egret it is the
other way round: black bill and yellow feet

At 1.30 m, the cocoi heron is the largest heron in the Amazon
lowlands

The capped heron is unmistakable with its long white decorative
feathers on the head and blue face

The young birds of the rufescent tiger herons have tiger-like
feather markings

The adult rufescent tiger heron is very conspicuously coloured
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The mangrove heron places insects as bait on the water surface
to attract prey fish

The catfish is rotated in its beak until its razor-sharp fin rays
cannot injure the olivaceous cormorant when it is swallowed
down

The darter is a relative of the cormorants

The breast of the male ringed kingfisher is reddish-brown, the
plumage otherwise rather grey (size: 42 cm)

The male Amazon kingfisher has a reddish-brown breast and
metallic green plumage (size: 30 cm)

The breast of this male green kingfisher is not yet
reddish-brown, the plumage is green with small white spots
on the wings (Size: 20-25 cm)

The osprey has a bright white coloured body underside

The roadside hawk is only about 40 cm tall

The savannah hawk is easily recognised by its reddish-brown
feathering

The black-collared hawk is unmistakable by its white head
above the cinnamon-coloured body and the black half-ring
on the neck

The snail kite has distinctive ash-grey or grey-blue plumage.
It is specialized on apple snails

The yellow-headed caracara is a food opportunist

The black caracara has glossy black plumage

In black vultures, the short wings prevent elegant, acrodynamic
flying

The bright red, naked head gives the turkey vulture its name.
In contrast, the yellow-headed vulture (small image) has a
brightly coloured naked head, with the yellow parts of the face
dominating

King vultures have a prominent, wart-like bulging skin flap
above the beak

The hoatzins communicate with each other with a hoarse
buzzing sound

In the horned screamers a thin, whitish, horn-like structure
grows on the forehead and on the wings there are two pointed
spines

Hummingbirds, such as the plain-bellied emerald must visit
up to 3000 flowers a day to avoid starvation

The greater ani has a prominent hump on the upper beak

In the smooth-billed ani the upper beak is raised like a comb
(a) Breeding colony of yellow-rumped caciques, (b) Breeding
colony of crested oropendola
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Introduction: What Travellers Can Really
See on Their Trip to the Rainforest

The largest river on earth has fascinated me since my student days. Since the
late 1970s, I have visited the region between Nauta in Peru and the estuary
west of Belem in Brazil again and again—at least 30 times to date. Initially, I
also travelled to the Amazon region for scientific purposes. The main focus of
my research interest at that time was the cichlids, a tropical fish family from
the group of perch relatives (Percomorphaceae), which is characterized by an
extremely interesting and highly developed courtship and breeding behavior.
Of the approximately 3000 cichlid species worldwide to date, more than 500
have now been recorded in the Amazon and Rio Negro. Since the end of the
1980s, I have been leading natural history excursions into the vast landscape
of the two river systems and have also been a tour guide and lecturer between
Nauta and Iquitos (on the western edge of this river system) and Belem (about
120 river kilometres from the mouth of the Amazon into the Atlantic) on
several occasions (see also the map on page II of this book).

On these journeys I had numerous encounters with a wide variety of ani-
mals as well as with members of different ethnic groups living on the banks of
the rivers. My travels were also accompanied by a number of health risky
adventures: there were bites from piranhas, caimans and tree snakes, attacks
from swarms of bees and ant colonies, and a boat capsized on the Amazon.
Fortunately, I survived all of it ultimately unscathed. To report about all this
in detail would go beyond the scope of this work.

The motivation to write a summary volume on the fauna and flora of
Amazonia, including the people living in this region, instead came from out-
side. Travel participants and listeners of my lectures have repeatedly asked for
a summarizing presentation
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2 L. Staeck

* the fascinating flora and fauna,

* of the native peoples and the Caboclos, the descendants of original immi-
grants from Europe and these same native peoples, as well as ultimately,

¢ of the mighty Amazon River itself, with its enormous seasonal variations,
its extremely diverse tributaries, and its general imposing characteristics

in demand. Unfortunately, this entire region is extremely endangered by
constant slash and burn of the forests, by overexploitation, by illegal massive
exploitation of mineral resources (e.g. gold), by the construction of huge
dams, but also by the exponential growth of the human population in these
sensitive ecosystems—for example, the population of Brazil has quadrupled
from 1951 to 2018, from 51 million to now over 210 million. No one knows
how much longer it will take until the river and its adjacent rainforests col-
lapse. But one thing is certain: if the listed facts for the forest destruction and
the river pollution and above all the exorbitant population increase do not
stop by the time the next generation grows up, then in the next century there
will be no more primary forests on the Amazon, and with them almost all
wild animals will then also be extinct.

Perhaps the present volume will help to avert the great catastrophe that is
looming in Amazonia.

I have been traveling in the Amazon lowlands for many, many years. Every
time I came back, I thought on a newly started trip that I had now seen every-
thing and there was nothing new for me to experience. But then on each
subsequent trip I was surprised anew that—in addition to meeting foreign
people—I kept encountering flowering plants and animals that I had never
seen with my own eyes before. That’s why every trip to the Amazon is full of
surprises!

From the immense wealth of plant and animal species that are still far from
being comprehensively identified, this book filters out, in characteristic pho-
tographs and exciting descriptions, those that visitors can actually see on a
3-week journey through the area. Each of the plant and animal examples
selected in this volume has an astonishing, often unbelievable peculiarity—
either in its special morphology or in its behaviours, which make you want to
read or think further about the featured plant or animal.

In my research into the classification of certain plants and animals, I have
discovered that there is currently a huge correction or reclassification of the
long established nomenclature, the internationally binding scientific list of
names of living things. New methods in the study of phylogeny and from
molecular biology make it possible to analyse the genetic material—the
genome—of a particular living being in detail. In the process, numerous new



1 Introduction: What Travellers Can Really See on Their Trip... 3

relationships are currently being established and rearrangements as well as
new species definitions are being made, which are also taken into account here.

However, the focus of this book is, as mentioned, on those plants and ani-
mals that the visitor can actually see during a flying visit. The large mammals
such as the jaguar, the puma, the ocelot or the lowland tapir are therefore left
unmentioned. One would first have to penetrate deep into the jungle and also
live there for a longer time in order to have the chance to meet them at all.
Nevertheless, the traveller will come across their traces more often, e.g. at
markets where their skins are offered or tapir meat is on the menu, for exam-
ple in Iquitos.

Dive now with me into the fascinating world of the Amazon from Nauza to
the mouth (please see frontispiece).
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The Amazon: The Largest River on Earth

The Amazon is a river of extremes. In this chapter, its statistical data are
described in detail. The reader should keep in mind, however, that all these
data are provisional or approximate, as the data situation for this huge area is
still incomplete today. Furthermore, the course of the river is traced from its
source via various tributaries to its mouth. In the course of the last 25 million
years, the geological development of this river has undergone an incredible
turnaround, which can still be seen in many places on its banks. In addition,
a large number of the creatures found in the river today document this rever-
sal from a marine bay to a freshwater river. Due to the seasonal fluctuations in
the river level, the morphology of both sides of the river bank is constantly
changing. Both on the so-called river cliff, the steep bank on the outer side of
a river bend, and on the slip-off slope, the bank on the opposite inner side,
new landscape forms and river courses have developed over the years (see also
Sect. 2.4). In addition, typical habitats develop during the rainy season: the
flood meadows (Virzeas) and the flood forests (Igapds). These and the dry high
forest (terra firme) are home to specific fauna and flora. Finally, the Amazon
river system includes rivers with completely different chemical compositions.
Thus, there are white-water, black-water and clear-water rivers, which allow
the existence of very different species of plants and animals.

The largest river on our planet, with its approximately 10,000 direct or
indirect tributaries and adjacent rainforests with an original size of
7,500,000 km?, constitutes the huge Amazon ecosystem directly on the equa-
tor. Figure 2.1 shows how extensive this area is: The Amazon basin including
all rainforests can easily fit into the land area of the United States (without
Alaska and Hawaii) with its approximately 8,000,000 km?. There are certainly
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Fig. 2.1 Size comparison of Amazonia and the land area of the United States (without
Alaska and Hawaii)—Amazon basin is marked in green colour

still many unknown animal and plant species in this vast area, which has still
not been fully explored. To date, more than 5500 vertebrate species and more
than 56,000 seed plant species have been described in Brazil alone (for com-
parison, in Germany: 530 vertebrate species and about 3500 seed plant spe-
cies)—and every year numerous newly discovered animal and plant species
are added. The Amazon basin is already ranked first in the world for plant,
mammal, fish and insect species. Probably all the species of the Amazon low-
lands will never be discovered.

Among the indigenous people, the Indians, even today every few years are
discovered completely isolated groups living in the rainforest without contact
with modern civilization. For example, newspapers recently reported that in
the Brazilian Amazon, indigenous groups spotted from a helicopter shot at
the explorers’ small plane with bows and arrows. According to estimates by
the Brazilian Agency for the Protection of Indigenous Peoples (FUNAI), there
are over 100 isolated indigenous peoples living in the Amazon rainforest
alone, whose language and way of life are completely unknown.

This is all possible despite our technologically advanced and connected
world, because the Amazon rainforest is so incredibly vast and yet so difficult
to access. In addition, the tropical climate is extremely hostile to humans.
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2.1 The River Between Its Source and Mouth

Since GPS calculations by Brazilian scientists in 2012, the Amazon River,
which flows continuously through the South American continent from west
to east at the height of the equator, is considered the longest river in the world
at 6868 km, thus displacing the Nile with its 6695 km in second place (see
also Table 2.1).

The source was located in 1996 in the Mclntyre Lagoon, 200 km west of
Lake Titicaca high up at 5547 m on Mount Nevado Mismi in the Peruvian
Andes, less than 200 km from the Pacific Ocean between the cities of Cuzco
and Arequipa. From there, more and more streams and rivers join together to
form a common drain that flows down from this massive mountain range.
This watercourse at first, bears many different names, until at last the name
Amazon is found on the map: Lloquera at first, then Callamayo, Hornilles, Rio
Ene, Apurimac, Rio Tambo, Ucayali and Maranion near Nauta in Peru, where
the Ucayali and the Maranon join at the small village of Puerto Grau, it is
called Amazonas for the first time by the Spanish-speaking people (please see
page II).

There are a number of interpretations of the name “Amazonas”. It is possi-
ble, for example, that it is derived from the 7Zupi-Guarini language term
“Amagu”, which means “sound of water” and refers to the tidal wave of the
sea, which moves upstream from the Atlantic every year in a superposition of
new moon and high tide effects from two tributaries of the Amazon. Even at
high tide, the water depth at Nauza is often only about 6 m, so even smaller

Table 2.1 The Amazon in figures

Length? 6868 km (river kilometres)

Navigable 5215 km

Tributaries® Approx. 10,000

Sediment transport 900 million T/year into the Atlantic Ocean

Current 0.75-5 m/s

Water volume¢

At high watermark More than 300,000 m3/s

At low tide About 100,000 m3/s

Gradient from the east end to the Total 180 m = 3 cm/km

mouth

Narrowest point (near Obidos) 1.5 km

Water depth 10-30 m, at Obidos deep holes of up to
120 m

aNile: 6695 km, Rhine: 1320 km
bOf which 15 are larger than the Rhine
¢In the Rhine delta 2330 km/s (max. ever measured 12,000 km/s in 1926)
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cruise ships rarely venture from Iquitos to Nauta. Yet this region is highly
interesting, especially from a faunal point of view. For example, within the
entire Amazon lowlands, some species of the spectacularly coloured poison
dart frogs (tree climbing frogs) are only found in this region, from the upper
reaches to the slopes of the eastern Andes (Sect. 9.1). The rare Grays bald-faced
saki monkey (Pithecia irrorata) is also common here.

But the Amazon did not always drain in a west-east direction to the Atlantic.
Before the parts of the former primeval continent Gondwana drifted apart,
the primeval Amazon originally flowed in exactly the opposite direction from
east to west and flowed into the Pacific, because about 130 million years ago
there were neither the Andes nor the Atlantic. At that time, the source of the
proto-Amazon was in present-day Chad (Africa) in the Ounianga Kébir lakes
of the Ennedi Mountains in the middle of the Sahara (Fig. 2.2). From its
source to its mouth, this river was then the longest and most powerful river
on Earth at 14,000 km. With the break-up and drifting apart of the parts of
the primeval continent, the Atlantic Ocean was formed and in the west of the
new South American continent—beginning about 25 million years ago—the
Andes gradually folded up, cutting off the estuary of the primeval Amazon
from the sea and leaving many animal species of the sea in the now dammed
up huge inland lake. In the course of the following many millions of years the
water of this inland lake sweetened more and more, numerous former animal

_ Cours of the primeval Amazon

Fig. 2.2 Course of the primeval Amazon about 130 million years ago
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species of the sea adapted to these changed living conditions and live in the
Amazon until today, for example two dolphin species, sardines, herrings, nee-
dlefish (Belonidae), boxfishes, rays, shrimps and crabs in more than 30 differ-
ent species, sponges and many other former inhabitants of the seas. The
pressure of the water masses collecting in the inland lake finally became so
strong that the water now drained eastward in the same glacial valley of the
primeval Amazon and lastly emptied into the Atlantic Ocean. During the two
ice ages in the course of the last 100,000 years, the level of the seas sank so
much that the “new” Amazon plunged over gigantic waterfalls into the
Atlantic at its mouth.

There is a great deal of geological and biological evidence for the existence
of the primeval Amazon and thus for the river reversal, for example:

* Rock deposits from Africa in what is now the Amazon,

¢ 'The existing anomaly that the Amazon riverbed becomes narrower towards
its mouth at Belém (and not wider, as is usually the case with large rivers),

* Finds of various fossils, for example identical species of diatoms and meso-
saurs in the Amazon and in the desert of Chad,

* 'The only desert crocodiles still living today in the lakes of the Ennedi
Mountains (Chad), genetically related to the Amazon caimans.

By the way: even today, Sahara dust fertilizes the rainforests of the Amazon
basin, as recent meteorological studies have shown. With the constant north-
east trade wind, the incredible mass of 400—700 tons of it reaches every year
the Amazon at an altitude of 5 km. Without this gigantic fertilizer load, the
vegetation on the extremely nutrient-poor soils would never grow as lushly as
we find it today.

Today, the Amazon lies in a vast lowland plain covered with sediments and
sedimentary rocks, bordering the Andes to the west, the ancient low moun-
tain ranges of the Guyana lands to the north, and the Brazilian Shield to the
south, an ancient, eroded mountainous land. In some sections of today’s
Amazon, one can still see the former steep banks of the primeval Amazon:
huge, million-year-old laterite cliffs rising up to 15 m, in which Amazon
Ringed kingfishers today dig their breeding burrows (Fig. 2.3).

The slope of the river from the foot of the East Andes to its mouth is only
an incredible 180 m, which is only 3 cm/km of river! Despite this extremely
low gradient, the river flows at 0.75 m/s even in the dry season, which is
45 m/min or 2.7 km/h. In the rainy season, when the water masses from the
many tributaries push into the main stream, the flow velocity increases up to
18 km/h. Due to the ongoing deforestation of the rainforest, the forest loses



