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What is a Large Vertebrate?
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…going big…
▪ the biggest bonny fish
▪ feeding: plankton

Teleostei

Who killed the giant 
ground sloth? Or the 
mammoth and sabre-
toothed cat, come to 
that. Was it humans or a 
natural event, like the 
end of the last ice age? 
The question is endlessly 
debated. But the answer, 
at least in the Caribbean, 
now seems certain: it 
was humans.



3

Large vertebrates

m, mass 110tlength 6 m, mass 4.9t

African bush elephant

(Loxodonta africana)

Bilateria

Protostomia Deuterostomia

Ecdysozoa Spiralia
(Lophotrochozoa)

Ambulacraria
ph. Echinodermata

ph. Pterobranchia

ph. Enteropneusta Chordata
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Vertebrata:

Phylogeny
(Nielsen, 2012) 

myomeres notochord nerve 
cord

tail anus

pharyngeal 
silts

mouth

Chordata

Characteristics

▪ Triploblastic

▪ Bilateral¸ly symmetrical (Bilateria)

▪ Deuterostomes (Deuterostomia)

▪ Body cavity: coelom („Celomata“)

Body plan

1) Notochord

2) Tubular nerve cord 

3) Pharyngeal silts

4) Endostyle

5) Postanal tail
6) Segmented muscles

(myomeres)
Body regions: head, body, tail

coelom

ectoderm

mesoderm

endoderm
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Notochord

▪ Chorda dorsalis (si. struna; hr. svitak)

▪ Endoskeleton, support to the body

▪ Mesodermal origin

▪ Present in Cephalochordata and Agnatha (jawless vertebrates)

▪ Gnathostomata: present only in embryonic stage, replaced by vertebrae

Axial skeleton
▪ skull (cranium)
▪ vertebrae

▪ ribs
▪ sternum

Appendicular skeleton
▪ front and hind limbs
▪ pectoral gridle

▪ pelvic gridle

THORACAL CERVICAL

Skeleton
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Vertebrata

Evolution of skeleton
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Dermal bones

▪ fused dermal bones: → exoskeleton

▪ Ostracodermi (†), Placodermi (†)

▪ Reptilia: crocodiles, alligators, gavials

▪ Mammalia: armadillos

Evolution

Vertebrata

skull (cranium)

CRANIATA

notochord, tubular nerve cord, pharyngeal silts, endostyle, 
postanal tail, segmented muscles

CEPHALOHORDATA

UROCHORDATA

PETROMYZONTIDAE

GNATHOSTOMATA

spine (columna vertebralis), composite skull, neural 
crest cells, epidermal placodes

MYXINI

jaw

VERTEBRATA

† PLACODERMI

CHONDRICHTHYES

ACTINOPTERYGII

† ACANTHODII

SARCOPTERYGII

TELEOSTOMI

LISSAMPHIBIA

TETRAPODA

MAMMALIA

(SYNAPSIDA)
AMNIOTA

SAUROPSIDA
(DIAPSIDA)
(Reptilia + Aves)

„Osteichthyes“

†

†

amniotic egg

limbs for moving on land

mineralized/bonny endoskeleton

† OSTRACODERMI
†
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Figure 24.02

Phylum: Chordata
(Superphylum)

Subphylum:   Urochordata
(Phylum) (Tunicata)

Class: Apendicularia
Class: Thaliacea
Class: Ascidiacea

Subphylum: Cephalochordata
(Phylum)

Class: Amphioxus

Subphylum: Vertebrata
(Phylum)

Class: Agnatha
Class: Chondrichthyes
Class: Osteichthyes
Class: Amphibia
Class: Reptilia
Class: Aves
Class: Mammalia

Linnean Systematics

Chordata

Fish/tadpole-like larvae:Dipleurula larvae:

Neural system

paedomorphosis

Ambulacraria

Echinodermata

Hemichordata

Chordata

Cilia band
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Vertebrata

Diversity

Vertebrata ≈68 300 species

Agnathans ≈ 110

Elasmobranches ≈ 1.050

Bonny fishes ≈ 33.200

Amphibians ≈ 6.200

Reptiles ≈ 11.340

Birds ≈ 10.000

Mammals ≈   6.400

▪ Chordata:  ≈70.800 described species

Vertebrata: 
▪ >95% described Chordates

Arthropoda
(85%)

Chinese 
giant salamander 
Andrias davidianus

Saltwater crocodile (Crocodylus porosus)
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Green anaconda 
Eunectes murinus

Comodo dragon
Varanus comodoensis

Galapagos tortoise
Geochelone elephantopus

Leatherback sea turtle (Dermochelys coriacea)
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Large birds

Common ostrich
Struthio camelus

Southern cassowary
Casuarius casuarius

Emperor penguin
Aptenodytes forsteri

Rank Common name Latin name
Average 

mass (kg)
Average total 
length (cm)

Flight

1 Common ostrich Struthio camelus 104 210 No
2 Somali ostrich Struthio molybdophanes 90 200 No
3 Southern cassowary Casuarius casuarius 45 155 No
4 Northern cassowary Casuarius unappendiculatus 44 149 No
5 Emu Dromaius novaehollandiae 33 153 No
6 Emperor penguin Aptenodytes forsteri 31.5 114 No
7 Greater rhea Rhea Americana 23 134 No
8 Wild turkey Meleagris gallopavo 13.5 124.9 Yes
9 Dwarf cassowary Casuarius bennetti 19.7 105 No
10 Lesser rhea Rhea pennata 19.6 96 No
11 Mute swan Cygnus olor 11.9 130 Yes
12 Great bustard Otis tarda 10.6 115 Yes
13 King penguin Aptenodytes patagonicus 13.6 92 No
14 Kori bustard Ardeotis kori 11.4 150 Yes
15 Wandering albatross Diomedea exulans 11.9 135 Yes

Biggest birds: Top 15

Large mammals
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CARNIVORA

PHOLIDOTA

CHIROPTERA

EULIPOTYPHLA

AFROTHERIA

XENARTHA

EUARCHONTA

GLIRES

ARTIODACTYLA

PERISSODACTYLA

MARSUPIALIA

MONOTREMATA

THERIA

MAMMALIA

PLACENTALIA

Monotremata (Prototheria): stokovci (jajcerodni sesalci)
Theria: živorodni sesalci
Marsupialia: vrečarji
Placenatlia: placentalni seasalci

PERISSODACTYLA

RHINOCEROTIDAE

EQUIDAE

TAPIRIDAE

ODONTOCETI

MYSTICETI

HIPPOPOTAMIDAE

CETACEA

TAYASSUIDAE

SUIDAE

CAMELIDAE

ARTIODACTYLA

UNGULATA

GIRAFFIDAE

BOVIDAE

MOSCHIDAE

ANTILOCAPRIDAE

TRAGULIDAE

CERVIDAE

Ungulata: si: kopitarji / hr: kopitari
Perissodactyla: lihoprsti kopitarji /neparnoprstaši
Artiodactyla (Cetartiodactyla): sodoprsti kopitarji/parnoprstaši

Endothermic
vertebrates

length (l)
area (S)

volume (V)

Large Vertebrates

Going big…

area : volume 6:1 24:8                      96:64                 
ratio                                                         3:1                       1.5:1

Benefits

▪ outgrowing 
predators 
(increased 
survival)

▪ higher energetic 
efficiency 

Down sides of being 
big?
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Large Vertebrates

Trophic ecology

▪ eating big (big prey): at top 
trophic level

▪ eating a lot: (constant) 
grazing

Goal: maximize intake for 
amount of energy consumed. 

growth
reproduction

Energy lost

Grazers

Apex
predators

Large Vertebrates

Trophic ecology

Growing big - moving big…

Terrestrial migrations 

▪ Caribou, N America: 4,800 km/yr

▪ record for terrestrial migration
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…moving big…

Terrestrial migrations 

▪ 1.3 million wildebeest
▪ plus antelopes and zebras

▪ ≈3.000 km each year as they 
follow the rains around the 
Serengeti

Marine migrations 
Humpback whales: 

• 8.300 km btw. feeding areas off 
Antartica and wintering areas off 
Pacific Central America 

11.100 km from South Africa to 
western Australia, and then back 
again within nine months.
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▪ 20.500 km from Indonesian 
breeding ground to feeding 
grounds off the Pacific coast 

Leatherback turtle

…long time to grow big…

▪ Larger animals tend to 
have longer lifespans

▪ Requires high survival of
large-size individuals
▪ large juveniles/subadults, 

adults

r-selected

K-selected

Asian elephant
Elephas maximus

Oldest known age: 86 yrs.
Average lifespan: 60 yrs.
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Greater flamingo
Phoenicopterus roseus

Oldest known age: 83 yrs.
Average lifespan: 35 yrs.

Atlantic sturgeon
Acipenser oxyrinchus

Oldest known age: 150 yrs.
Average lifespan: 100 yrs.

Galapagos tortoise
Geochelone elephantopus

Oldest known age: 255 yrs.
Average lifespan: 150 yrs.



16

Laysan albatross
Phoebastria immutabilis

Lifespan: > 60-65 years

Bowhead whale (Greenland right whale)
Balaena mysticetus

Lifespan: > 100 years

Greenland shark
Somniosus microcephalus 

Lifespan: ≈400 years

Somatic growth rate: 1 cm/yr
Age-at-maturity: ≈150 yrs
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Large Vertebrates

Life history traits

Large body size:

▪ Long life span

▪ High survival of large-size 
individuals 
▪ large juveniles/subadults, adults

▪ Low reproduction

▪ High energy demands
▪ Grazers 

▪ Top predators

▪ Large home-ranges
▪ migrations…

K-selected 
life history

Highly sensitive to 
anthropogenic 
perturbations 

DIRECT USE

Changes in
species 
composition of 
large 
herbivores in 
Europe

Large herbivores
of Europe

Foraging types
(grazers, trimmers)

wild species

domesticated species
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Readings

Kardong 2012: 

▪ Chapter 2: Origin of chordates

▪ Chordate characteristics

▪ Chordate origins and phylogeny

▪ Chapter 3: The vertebrate story


