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Preface
The present multicolored atlas is one of the
outcomes of the Project “Development of
Educational Museum for Egyptian Fauna” which
was carried out during the period from 2005 -2007
in The Department of Zoology, Faculty of Science,
Assiut University, Egypt. The Project was
supported by the Higher Education Enhancement
Project Fund (HEEPF).
The main object of the atlas is to provide colored
photographs to identify and record the common
fauna of Egypt which are deposited in the Museum.
The Atlas includes the major phyla from Porifera
till Chordata. For every Phylum, its main
characteristics, classification and identification of
the main groups are recorded; beside, many
photos and drawings of the important species. It
gives information about the most common animals
iInhabiting Egypt.
The references recorded at the end of the Atlas
iInclude important papers, books and web sites
used in the preparation of the atlas and
appropriate for further reading to gain more
iInformation about the fauna.
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Characteristics:

Poriferans are commonly referred to as sponges. An
early branching event in the history of animals
separated the sponges from other metazoans. As one
would expect based on their phylogenetic position,
fossil sponges are among the oldest known animal
fossils, dating from the Late Precambrian. Since then,
sponges have been conspicuous members of many
fossil communities; the number of described fossil
genera exceeds 900. The approximately 5,000 living
sponge species are classified in the phylum Porifera,
which is composed of three distinct groups, the
Hexactinellida (glass sponges), the Demospongia,
and the Calcarea (calcareous sponges.

Sponges are characterized by the possession of a
feeding system unique among animals. Poriferans
don't have mouths; instead, they have tiny pores in
their outer walls through which water is drawn. Cells in
the sponge walls filter goodies from the water as the
water is pumped through the body and out other
larger openings. The flow of water through the sponge
IS unidirectional, driven by the beating of flagella
which line the surface of chambers connected by a
series of canals. Sponge cells perform a variety of
bodily functions and appear to be more independent
of each other than are the cells of other animals.



http://www.ucmp.berkeley.edu/phyla/phyla.html
http://www.ucmp.berkeley.edu/vendian/vendian.html
http://www.ucmp.berkeley.edu/porifera/hexactinellida.html
http://www.ucmp.berkeley.edu/porifera/demospongia.html
http://www.ucmp.berkeley.edu/porifera/calcarea.html




Calcarea "Stromatoporoids’
& "Sphinctozoans”

Hexactinellida
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1 Phylum: Porifera
i Class: Demospongiae
Sub-class: Tetractinomorpha
Order: Astrophorida
Family: Clionidae
Scientific name:

Cliona viridis

Phylum: Porifera

Class: Demospongiae
(non-calcareous sponge)
Sub-class: Homoscleromorpha
scientific name:

Placortis simplex

Phylum: Porifera

Class: Demospongiae

' Sub-class: Tetractinomorpha
. Order: Astrophorida

- Family: Epipolasidae
Scientific name:

Asteropus simplex






Characteristics:
1- Diploblastic; two layers of cells — ectoderm and endoderm
— with a jellylike mesoglea between them.
2- Predominantly radial symmetry: body parts (e.g., tentacles)
arranged in whorls. However, in some sea anemones, there is
only one plane through the tubular body that divides it into two
mirror-image halves; thus revealing bilateral symmetry.
3- Cnidoblasts: specialized cells that secrete a stinging capsule
called a nematocyst.
4- Food is taken through a mouth into the gastrovascular cavity.
The cavity is also called a coelenteron and for many years the
name of this phylum was Coelenterata.
5- There is no anus.
6- Sexual reproduction produces a free-swimming, ciliated
larva called a planula.
7- The phylum contains about 10,000 species distributed in 3
common classes:
A- Hydrozoa Although the freshwater hydra is a much-
studied representative, it is not typical of the class.
Most members are marine, colonial, produce two body
forms: the sessile polyp (like the hydra) and the free-
floating medusa (which disperses the species).
B- Scyphozoa: Jellyfishes (the medusa stage is
dominant). The jelly of the medusa is a much-enlarged
mesoglea.
C- Anthozoa: Sea anemones and corals. Have only the

polyp stage.



Key Features of Cnidaria

- Entirely aquatic, mainly marine.

- Radially symmetrical.

- Two basic types of individuals: polyps and medusae.

- True metazoa with two body layers: epidermis and gastrodermis.
- Coelenteron has one opening that serves as a mouth and anus.
- Special stinging cell organelles called nematocysts.

- Reproduction by asexual budding (in polyps) or sexual
reproduction (in all medusae and some polyps).

- NO excretory or respiratory systems.

- No coelomic cavity.

Ctenophora
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Fig. 1: Anatomy of Hydra 2. Life cycle of the moon
jellyfish Aurelia aurita. A Mature female medusa
carrying planula larvae in brood pouches in the oral
arms. B released, free-swimming planulae. C Polyp. D
Beginning strobilation. E Advanced strobilation. F

Young Ephyra. G Ephyra, 4 weeks after release.
10



Phylum: Cnidaria
Class: Scyphozoa
Order: Semaeostomeae
Family: Ulmaridae
Scientific name:

Aurelia aurita

English name:

Moon jellyfish

Phylum: Cindaria

Class: Scyphozoa

Order: Rhizostomeae

Family: Cassiopeidae

Scientific name:

Cassiopea andromeda
Y o English name:

The upside down jellyfish
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Phylum: Cnidaria
Class: Anthozoa
Sub-class: Alcyonaria
Order: Alcyonacea
Family: Alcyoniidae
Scientific name:
Lobophytum sp.




12

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Alcyonaria
Order: Alcyonacea
Family: Alcyoniidae
Scientific name:
Sarcophyton Sp.

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Alcyonaria
Order: Alcyonacea
Family: Nephtheidae
Scientific name:
Nephthia sp.

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Alcyonaria
Order: Alcyonacea
Family: Xeniidae
Scientific name:
Xenia sp.



Phylum: Cnidaria
Class: Anthozoa
Sub-class: Alcyonaria
Order: Stolonifera
Family: Tubiporidae
Scientific name:
Tubipora musica
English name:

Organ pipe coral

Phylum: Cnidaria
Class: Alcyonaria
Order: Gorgonacea
Family: Melitodidae
Scientific name:
Acabaria erythraea
English name: sea-fan

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Actiniaria
Family: Actiniidae
Scientific name:

Anthopleura elatensis
Oladdl) Gildd
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Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Actiniaria
Family: Phymanthidae
Scientific name:
Phymanthus loligo

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Actiniaria

Family: Thalassianthidae
Scientific name:
Thalassianthus aster

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Pociloporidae
Scientific name:
Seriatopora hystrix.



Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Scientific name:
Acropora pharaonis

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Scientific name:
Acropora formosa.

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Scientific name:
Acropora hyacinthus
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Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Scientific name:
Acropora clathrata

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborderl: Astrocoeniina
Family: Acroporidae
Scientific name:
Acropora theseira

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Scientific name:
Acropora hemprichi
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Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Scientific name:
Acropora hyacinthus

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Milleporidae
Scientific name:
Millepora dichotoma

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Scientific name:
Montipora sp.



Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Sub-order: Fungiina
Family: Agariciidae
Scientific name:
Pavona sp

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Sub-order: Fungiina
Family: Poritidae
Scientific name:
Goniopora sp

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Sub-order: Fungiina
Family: Agariciidae
Scientific name:
Pachyseris sp.
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Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Sub-order: Fungiina
Family: Fungiidae
Scientific name:
Ctenaectis echinata

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Sub-order: Fungiina
Family: Fungiidae
Scientific name:
Fungia sp.

_____Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Sub-order: Fungiina
Family: Poritidae
Scientific name:
Porites lopata.
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_____Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Faviina
Family: Favidae
Favites sp.

Phylum: Cnidaria
Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Faviina
Family: Favidae
Platygyra obadela.

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Astrocoeniina
Family: Acroporidae
Galaxea sp.
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Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Suborder: Faviina
Family: Mussidae
Scientific name:
Lobophyllia corymbosa.

Phylum: Cnidaria

Class: Anthozoa
Sub-class: Zoantharia
Order: Scleractinia
Sub-order: Astrocoeniina.
Family : Pocilloporiidae.
Scientific name:
Pocillopora verrucosa.





http://www.ucmp.berkeley.edu/platyhelminthes/dugesia.gif
http://www.ucmp.berkeley.edu/platyhelminthes/lungfluke.gif
http://www.ucmp.berkeley.edu/platyhelminthes/polyclad1.jpg
http://www.ucmp.berkeley.edu/platyhelminthes/pseudobiceros.jpg

Characteristics:

1. Symmetry bilateral. Three germ layers (triploblastic).
Body usually flattened dorsoventrally. No true
segmentation.

2. Epidermis soft and ciliated (turbellaria), or covered
with cuticule and with external suckers or hooks, or both
for connection to host (Trematoda, Cestoda).

3. Digestive system incomplete (a mouth but no anus)
and usually much branched. None in Acoela or Cestoda.

4. Muscle layers well developed. No body cavity. Spaces
between internal organs filled by loose parenchyma.

5. No skeletal, circulatory or respiratory systems.
Excretory system with many flame cells connected to
excretory ducts (protonephridia).

6. The nervous system is a pair of anterior ganglia or a
nerve ring connected to 1 - 3 pairs of longitudinal nerve
chords with transverse commissures.

7. The sexes are usually united (monoecious).
Reproductive system of each sex with gonads, ducts,
and accessory organs. Fertilization occurs internally. The
eggs are microscopic, each enclosed with several yolk
cells in a shell. The development in its life cycle is either
direct (some Turbellaria and monogenetic Trematoda) or
with one or more larval stages (digenetic Trematoda and
some Turbellaria and Cestoda). Asexual in some
species.

23
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A ORAL SUCKER

B) ESOPHAGUS

) NTESTINE

D) UTERUS

F] YOLK GLAND

F)YOLK GLAND DUCT

) VASA EFFERENTIA

H)TESTES

) PHARYNX

1) BRAIN

K VENTRAL SUCKER

L) SEMINAL VESICLE

M) OVARY

N) SEMNAL
RECEPTACLE

0) EXCRETORY
BLADDER

P) EXCRETORY
PORE




A) HOOKS ON SCOLEX F) NERVE CORD K) OVARY

B) SUCKERS G) TESTES L) YOLK GLAND

C) YOUNG PROGLOTTIDS H) SPERM DUCT My UTERUS WITH EGGS
D) GENITAL PORE I} VAGINA

E) EXCRETORY CANAL J) UTERUS

Major organs and External Structures along the
length of a Tapeworm (Class: Cestoda).




26

Phylum: Platyhelminthes
Class: Digenea

Order: Echinostomatida
Sub-order: Echinostomata
Family: Fasciolidae
Scientific name: Fasciola sp.

English name: Liver flukes
Aty 52 gall

Phylum: Platyhelminthes
Class: Digenea

Order: Strigeata

Family: Schistosomatidae
Scientific name:
Schistosoma sp.

L g lad) 02 90

Phylum: Platyhelminthes
Class: Cestoda
Order:Cyclophyllidea
Family: Taenioidae
(Taenioidea)

Scientific name: Taenia sp
@hﬁﬂ\ OJJJS‘



i Phylum:

\Nematoda/

N

Phylum: Nematoda
Class: Secernentae
Order: Ascaridida
Family: Ascarididae
Scientific name:
Ascaris sp.

27




Annelide

Pyl
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http://animaldiversity.ummz.umich.edu/site/resources/Grzimek_inverts/Oligochaeta/Amynthas_corticis.jpg/view.html
http://animaldiversity.ummz.umich.edu/site/resources/Grzimek_inverts/Hirudinea/Macrobdella_decora.jpg/view.html
http://animaldiversity.ummz.umich.edu/site/resources/Grzimek_inverts/Pogonophora/Oligobrachia_ivanovi.jpg/view.html

Characteristics: -

1.Bilaterally symmetrical and vermiform .

Body has more than two cell layers, tissues and organs.
2.Body cavity is a true coelom, often divided by internal
septa

3. Body possesses a through gut with mouth and anus
4. Body possesses 3 separate sections, a prostomium,
a trunk and a pygidium

5. Has a nervous system with an anterior nerve ring,
ganglia and a ventral nerve chord

6. Has a true closed circulatory system

7. Has no true respiratory organs

8. Reproduction normally sexual and gonochoristic or
hermaphroditic

9. Feed on a wide range of material

10. Live in most environments .

setae gizzard

openings for the
seminal receptacles crop esophagous

opening for the
oviduct

29
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http://www.ucmp.berkeley.edu/annelida/annelida.map
http://www.ucmp.berkeley.edu/annelida/annelida.html

Phylum: Annelida
Class: Polychaeta
Order: Phyllodocida
Family: Nereidae
Scientific name:
Nereis sp.

Sand worm

Phylum: Annelida
Class: Polychaeta
Order: Sabellida
Family: Sabellidae
Scientific name:
Potamilla reniformis

Phylim: Annelida

Class: Oligochaeta
Scientific name:
Allolobophora caliginosa
Earth worm

u'éjf‘ 0294




Phylum: Annelida
Class: Hirudinea
Scientific name:

Limnatis nilotica
English name:
leeches.

sl | glat)

Phylum: Annelida
Class: Hirudinea
Scientific name:
Barbronia assiuti.
English name:
leeches.

Phylum: Annelida
Class: Hirudinea
Scientific name:
Alboglossiphonia
polypompholyx
English name: leeches.

Phylum: Annelida
Class: Hirudinea
Scientific name:
Helobdella conifera
English name:
leeches.







Characteristics:

1. Symmetry bilateral. Triploblastic. Body Usually
segmented and joined externally. The head, thorax and
abdomen are variously distinct or fused (the head
segments are always fused).

2. There are one pair of appendages per segment or
less (each with few to many hinge joints and containing
opposed sets of muscles. The limbs are variously
differentiated and sometimes reduced in number or
parts,but rarely lacking.

3. A hardened exoskeleton is present containing chitin
that is secreted by the epidermis. The exoskeleton is
moulted at regular intervals.

4. The muscles are striated and often complex. They
are usually capable of quick reactions.

5. A complete digestive canal is present. Different
mouth parts, with lateral jaws, that are adapted for
chewing or for sucking. The digestive tract ends in an
anus.

6. The circulatory system is opened (lacunar). The
heart is at the dorsal side distributing blood via arteries
to tissues and organs. It returns through the body
spaces (hemocoel) to the heart. The body cavity is
reduced in size.

7. Respiration is either by gills, tracheae (air ducts),
book lungs or through the body surface.

34



8. Excretion occurs either by coxal or green glands, or by
2 to many Malpighian tubules that are joined directly to the
gut.

9. A nervous system is present with paired dorsal ganglia
over mouth and connectives to a pair of ventral nerve
cords (with a gangalia or gangalia concentrated in each
segment. The sensory organs include antennae and
sensory hairs (tactile and chemoreseptive) simple and
compound eyes, auditory organs (Insecta), and statocysts
(Crustacea).

10. The sexes are usually seperate and the male and
female animals are often unlike. Fertilization mostly
occurs internal. Eggs with much yolk, in shells are formed.
The animals are either oviparous or ovoviviparous,
cleavage usually superficial. The life cycle usually include
one to several larval stages and a gradual or abrupt
metamorphosis to adult form. Parthenogenesis in some
crustaceans and insects.

Abhdomen

Cephalothorax
{proscoma)

35
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Phylum: Arthropoda.
Sub- phylum: Chelicerata
Class: Arachnida

Order: Scorpionidea
Family: Buthidae
Scientific name:

Leiurus quinquestriatus.

Phylum: Arthropoda
Sub- phylum:Chelicerata
Class: Arachnida

Order: Scorpionidea
Family: Buthidae
Scientififc name:

Androctonus
crassicanda


http://www.ucmp.berkeley.edu/arthropoda/arthroclad.map

Phylum: Arthropoda.
Sub- phylum: Chelicerata
Class: Arachnida

Order: Araneae

Family: Pholcidae
Scientific name:

Pholcus phalangioides.
English name:

Cellar spider

Phylum: Arthropoda.
Sub- phylum: Chelicerata
Class: Arachnida

Order: Solifugae

Family: Galeodidae
Scientific name:
Galeodes arabs.
English name:

Egyptian giant solfugid.

Phylum: Arthropoda.
Sub- phylum: Chelicerata
Class: Arachnida

Order: Solifugae

Family: Dipluridae
Scientific name:
Microhexura montivaga.
English name:

Spruce-fir moss spider.



http://pdubois.free.fr/araignees/images/5261PholcusPhalangioides.jpg

Phylum: Arthropoda
Sub- phylum: Crustacea
Class: Maxillopoda
Sub-class: Copepoda
Order: Cyclopoida
Scientific name:
Cyclops sp.

Phylum: Arthropoda
Sub- phylum: Crustacea
Class: Maxillopoda
Sub-class: Cirripedia
Order: Thoracica
Scientific name:

Lepas sp.

English name:

Goose barnacle

Phylum: Arthropoda
Sub- phylum: Crustacea
Class: Maxillopoda
Sub-class:Cirripedia
Order: Thoracica
Scientific name:

W™ Tetraclia squamosa

'8 English name:

38 Acorn barnacle.



http://images.google.com.eg/imgres?imgurl=http://www.microscope-microscope.org/gallery/Mark-Simmons/images/cyclops.jpg&imgrefurl=http://www.microscope-microscope.org/gallery/Mark-Simmons/pages/cyclops.htm&h=576&w=432&sz=28&hl=en&start=20&tbnid=G-KpIrkpG2QTjM:&tbnh=134&tbnw=101&prev=/images%3Fq%3DCyclops%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
http://images.google.com.eg/imgres?imgurl=http://www.jaxshells.org/922aa1.jpg&imgrefurl=http://www.jaxshells.org/922aa.htm&h=430&w=544&sz=83&hl=en&start=5&tbnid=i9hrsQqgVIO9SM:&tbnh=105&tbnw=133&prev=/images%3Fq%3D%2BLepas%2B%2B%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG

Phylum: Arthropoda
Sub- phylum: Crustacea
Class: Maxillopoda
Sub-class: Cirripedia
Order: Thoracica
Scientific name:
Balanus sp.

Phylum: Arthropoda
Sub- phylum: Crustacea
Class: Malacostraca
Sub-class: Hoplocarida
Order: Stomatopoda
Scientific name:

Squilla sp.

English name:

Mantis shrimp

Phylum: Arthropoda
Sub-phylum: Crustacea
Class: Malacostraca
Sub-class: Eumalacostraca
Super-order: Peracarida
Order: Isopoda

Scientific name:
Bathynomus doedrdeini
English name:

The shoreslater
Jaludl Jatia
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Class: Malacostraca
Sub-class: Eumalacostraca
Super-order: Eucarida
Order: Decapoda
Sub-order: Natantia
Infera-order: Caridea
Family: Palaemonidae
Scientific name:

Palaemon elegans

Class: Malacostraca
Sub-class: Eumalacostraca
Super-order: Eucarida
Order: Decapoda
Sub-order: Natantia
Infera-order: Caridea
Family: Palaemonidae
Scientific name:

Palaemon pacificus

Class: Malacostraca
Sub-class: Eumalacostraca
Super-order: Eucarida
Order: Decapoda
Sub-order: Natantia
Infera-order: Caridea
Family: Palaemonidae
Scientific name:

Palaemon debilis


https://www.denix.osd.mil/denix/Public/Library/Watershed/pshrimp.gif

Class: Malacostraca
Sub-class: Eumalacostraca
Super-order: Eucarida
Order: Decapoda
Sub-order: Natantia

Infra- order: Penaeidea
Family: Penaeidae
Scientific name:

Penaeus japonicus

Class: Malacostraca
Sub-class: Eumalacostraca
Super-order: Eucarida
Order: Decapoda
Sub-order: Natantia
Infra-order: Penaeidea
Family: Atyidae

Scientific name:

Caridina nilotica nilotica

Class: Malacostraca
Sub-class: Eumalacostraca
Super-order: Eucarida
Order: Decapoda
Sub-order: Natantia
Infra-order: Caridea
Family: Alpheidae
Scientific name:
Alpheus djeddensis.
(Snapping shrimp)
Al o jeaall
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Super- order: Eucarida
Order: Decapoda
Sub-order: Natantia
Infra- order: Penaeidea
Family: Cambariae
Scientific name:

Procambarus clarki.
Qlnd) elall | oSUinl

Order: Decapoda
Sub- order: Natantia
Infra- order: Plinura
Family: Palinuridae
Scientific name:
Panulirus oruatus
saa¥l Al |5 gSliad

Order: Decapoda
Sub-order: Natantia
Infra- order: Penaeidec
Family: Nephropida
Scientific name:
Thenus orientalis.
English name:

Slipper lobster.
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Order: Decapoda
Sub-order: Reptantia
Infra-order: Anomura
Family: Diogenidae
Scientific name:
Clibanarious longitarsus.
English name:

Spotted hermit crab

Order: Decapoda
Sub-order: Reptantia
Infra-order: Anomura
Family: Coenopitidae
Scientific name
Coenobita scaevola.
English name:

land hermit crabs
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Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order:
Brachyura(true crabs)
Family: Majidae
Scientific name:
Hyastenus hilgendorfi

Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
(true crabs)

Family: Majidae
Sub-family: Leucosinae
Scientific name:
Leucosia signata.

Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Majidae
Sub-family: Philyrinae
Scientific name:

Myra fugax
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Super-order: Eucarida
Order: Decapoda
Sub-order: Natantia
Infra-order: Penaeidea
Etisus laevimanus.

Super- order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Portunidae
Sub-family: Carininae
Carcinus meditteraneus.

Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Xanthidae
Actaea hirsutissima.
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Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Dorippidae
Scientific name:
Dorippe frascone

Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Majidae
Scientific name:
Schizophrys aspera

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Portunidae

Sub-family: Podophthalminae

Scientific name:
Portunus pelagicus.



Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Xanthidae
Sub-family: Pilumninae
Scientific name:
Pilumnus vespertilio

Super-order: Eucarida
Order: Decapoda
Sub-order: Reptantia

¢ Infra-order: Brachyura
. Family: Portunidae
Sub-family: Portuninae
Scientific name:
Portmunus latipes

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Portunidae
Sub-family: Caphyrinae
Scientific name:
Thalamita crenata




Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Portunidae
Sub-family: Caphyrinae
Scientific name:
Thalamita quadrilobata

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Xanthidae
Scientific name:
Leptodius exaratus

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Grapsidae
Scientific name:
Metopograpsus messor
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Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Ocypodidae
Scientific name:
Ocypode cordimana

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Ocypodidae
Scientific name:
Ocypode saratan
English name:

Ghost crabs

g | Gla ped)

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Xanthidae

Sub family: Trapeziinae
Scientific name:
Trapezia rufopunctata



Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura)
Family: Ocypodidae
Scientific name:

Uca inversa inverse
English name:

Fiddler crab
Ol Qe ila pw

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Grapsidae
Scientific name:
Grapsus albolineatus
English name:

The shore crab

(el | (s

Order: Decapoda
Infra-order: Brachyura
Family: Portunidae
Sub-family: Portuninae
Scientific name
Macropipus corrugatus
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Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Calappidae
Scientific name:
Calappa hepatica
English name:

Box crabs

Order: Decapoda
Sub-order: Reptantia
Infra-order: Brachyura
Family: Portunidae
Sub-family: Portuninae
Scientific name:
Charybdis herlleri


file:///I:/New Folder/Calappa hepatica Poupin.jpg



http://gillesgonthier.com/Photos/Orthoptera/index.html
http://gillesgonthier.com/Photos/Lepidoptera/index.html
http://gillesgonthier.com/Photos/Diptera/diptera1.html
http://gillesgonthier.com/Photos/Hymenoptera/hymenoptera.html
http://gillesgonthier.com/Photos/Coleoptera/coleoptera.html

Characteristics:

1. The body consists of three distinct parts: Head, thorax
and abdomen. The head carries one pair of antennae,
mouth parts for chewing, sucking, or lapping (consisting
of mandibels, maxillae, and a labium - fused 2nd
maxillae). The thorax consists of three segments with a
pair of jointed legs on each and usually two (or one or no)
pairs of wings.

The abdomen consists of eleven or fewer segments with
the terminal ones carrying genitalia.

2. A digestive canal with a fore-, mid- and hind gut is
present. Salivary glands are usually present.

3. The heart is slender with lateral ostia and an anterior
aorta (no capilaries or veins). The body spaces are a
hemocoel (coelom reduced).

4. Respiration occurs via branced cuticule-lined tracheae
that carry oxygen from paired spiracels on sides of thorax
and abdomen directly to the tissues (except in
Collembola). Some aquatic forms posses gills.

5. Excretion takes place by two or more Malpighian

tubules attached to the anterior end of the hindgut
(except in Collembola)
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6. A nervous system of supra- and subesophageal ganglia is
present connecting to a double ventral nerve cord, with one
pair or fewer ganglia per segment. The sense organs
usually include simple and compound eyes, chemoreceptors
for smell on antennae and for taste on the mouth parts, legs
and various tactile hairs. Some posses means of sound
production and reception. There is no statocysts.

7. The sexes are sperate. Posses gonads of multiple tubules
with one median duct. Fertilization occurs internally in most
cases. Eggs contain much yolk and protecting shells.
Cleavage is superficial except in Collembola. Development
IS either direct or with several immature stages and gradual
or complete metamorphosis. Parthenogenesis is found in
aphids, thrips, gallwasps and others.

54



‘)I
g ’7
i
\ﬁ’.“ k. . Sponging /
WA part &
Sponging \ Q ,
Siphoning

Insect mouthparts are highly variable, depending on
how an insect feeds. Chewing mouthparts are the
most general type. Piercing-sucking mouthparts
have become modified for piercing the skin of
animals or plant tissues and sucking liquid food.
Other common modifications enable particular
Insects to collect liquid food with long, coiled tubes
or spongelike structures .
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Insects sense their enviroment with antennae.
Insects depend mainly on their sense of smell
but they have also sound and vibration, finding
food as well as mates by perception of
chemicals. Antennae are important in insect
identification.
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The thorax of an insect is specialized for
locomotion and has three pairs of jointed legs.
Each leg is composed of six segments. Many
Insects have a pair of claws at the end of their
legs. These claws enable insects to climb and
hang on surfaces upside down
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Common legs of Insects
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Insect wings are almost always found only on
mature insects. Most insects have two pairs of
wings. In several groups of insects, such as
beetles, the front wings are more hardened and
serve as protection for the hind wings. Some
insects (e.g., fleas and lice) have no wings .

58



Insects pass
through a series of
stages as they
develop, and these
changes from one
life stage to the
next are called
metamorphosis .

99

—Larvae

Immature -

Most insects undergo "complete”
metamorphosis with four primary
stages: egg, larva, pupa and adult.
Caterpillars pass through several
stages, shedding their skin
between them, as they feed and
develop. Caterpillars of some
insects, such as moths, spin
silken cocoons to protect the pupa
as it develops into an adult .
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Class: Insecta.
Sub-class: Apterygota.
Order: Thysanura.
Family: Lepismidae.
Thermobia aegyptiaca
il dad) 3 pda

Class: Insecta.
Sub-class: Apterygota.
Order: Collembola.
Collembola sp.

Y gual ol § sia

Class: Insecta.
Sub-class: Pterygota.
Order: Dictyoptera.
Family: Blattidae.
Periplaneta americana.

N S g pal

Class: Insecta.
Sub-class: Pterygota.
Order: Dictyoptera.
Family: Blattidae.
Blatella germanica
Al ) gea puall



Class: Insecta.
Sub-class: Pterygota.
Order: Dictyoptera.
Family: Blattidae.
Blatta orientalis

B sa pall

Class: Insecta.

Sub-class: Pterygota.
Order: Dictyoptera.
Family: Mantidae
Sphodromantis bioculata.
oSl il b

Class: Insecta.
Sub-class: Pterygota.
Order: Dictyoptera.
Family: Mantidae
Mantis religiosa.
stual) i)

Class: Insecta.
Sub-class: Pterygota.
Order:Orthoptera.
Family: Acrididae
Anacridium aegyptium.
LSJ"“M J\J@J\



Class: Insecta.
Sub-class: Pterygota.
Order: Orthoptera.
Family: Acrididae
Schistocerca gregaria.
3.9\ awall 3 all

Class: Insecta.
Sub-class: Pterygota.
Order:Orthoptera.
Family: Acrididae
Locusta danica.
g 3 )

Class: Insecta.
Sub-class: Pterygota.
Order: Orthoptera.
Family: Acridiidae
Acrida pellucida

AL ghalt (g 8N o3 Ll
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Class: Insecta.
Sub-class: Pterygota.
Order: Orthroptera.
Family: Acridiidae.
Acrotylus insubricus.
) zUaY) 53 Jataill

Class: Insecta.
Sub-class: Pterygota.
Order: Orthoptera.
Family: Acrididae.
Euperpocnemis porans.
aeu_pl) Jallas

Class: Insecta.
Sub-class: Pterygota.
Order: Orthoptera.
Family: Gryllidae.
Liogryllus bimaculatus.
2 ) ) guas pa

Class: Insecta.
Sub-class: Pterygota.
Order: Orthoptera.
Family:Gryllidae.
Gryllus domesticus.
) il ) gea pua
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" Class: Insecta.

Sub-class: Pterygota.

4 Order: Orthoptera.
| Family: Gryllidae.
Gryllotalpa gryllotalpa.

Class: Insecta:
Sub-class: Pterygota.
Order: Dermaptera.
Family: Labiduridae.
Labidura riparia.
o_sll jgaaldl o

Class: Insecta.
Sub-class: Pterygota.
Order: Hemiptera.
Sub-order: Heteroptera.
Family: Pentatomidae.
Nezara viridula.

s padll A8l

Class: Insecta.
Sub-class: Pterygota.
Order: Hemiptera.
Sub-order: Heteroptera.
Family: Pentatomidae.
Aspangopus vidustus.

k) 34 44y


http://insects.tamu.edu/images/animalia/arthropoda/insecta/heteroptera/pentatomidae/nezara_viridula _adult_oblique_m_02.jpg

Order: Hemiptera.
Sub-order: Heteroptera.
Family: Diaspididae.
Chysomphalus fics.

£13 g} Ay ye381) 3 piial

Order: Hemiptera.
Family: Cimicidae.
Cimex lectularius.
QAN (&

Order: Hemiptera.
Family: Belostomatidae.

Lethocerus niloticus
5yl Ailal) 43y

Order: Hemiptera.
Family: Aphididae.
Aphis sp.

ol
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Order: Odonata.
Sub-order: Anizoptera.
Family: Aeschnidae.
Hemianax ephippiger.

sl ile )

Order: Odonata.
Sub-order: Zygoptera.
Family: Agrionidae.
Ischnura senegalensis.

sdal) Jlils )
|

Order: Lepidoptera.
Sub-order: Rhopalocera.
Family: Nymphalidae.
Vanessa cardui.

sl gfa sl

Order: Lepidoptera.
Sub-order: Rhopalocera.
Family: Pieridae.

Pieris rapae.

sl gl sl



67

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Noctuidae.
Agrotis ipsilon.

Lme‘ SJJAS‘

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Noctuidae.

Leucania loreyi.
EJM\ 3434

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Noctuidae.
Spodoptera littoralis.

8 msl) hadl) g9 892

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Noctuidae.

Autographa gamma
y i al) il Al Ciuas 5454l


http://de.wikipedia.org/wiki/Bild:Autographa.gamma.6902.jpg
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Order: Lepidoptera.
Sub-order: Heterocera.
Family: Noctuidae.

Trichoplusia ni.
Cilafil) il Auldl) Chual 34 gal

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Noctuidae.
Cronutiplusia circumflexa.

|z oedal) bdld) il Al Ciual 33 gl

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Bombycidae.
Bombyx mori.

ol Baga

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Gelechiidae.
Pectinophora gossypiella.

4145 81 5 ell 04 g0
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Order: Lepidoptera.
Sub-order: Heterocera.
Family: Sphingidae.
Hippotion celario.

uind) (3,9 Al

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Sphingidae.
Acherontia atrops.
psanad) (3 59 Al 8

Order: Lepidoptera.
Sub-order: Heterocera.
Family: Sphingidae.
Herse convolvuli.
Uslad) (3, 4 2

Order: Hymenoptera.
Sub-order: Apocrita.
Super-family: Apoidae.
Family: Apidae.

Apis mellifira.

Juadl Jad



Order: Hymenoptera.
Sub-order: Apocrita.
Super-family: Apoidae
Family: Apidae.
Xylocapa aestuans.
Guddd) Jad

Order: Hymenoptera.
Sub-order: Apocrita.
Super-family:
Formicoidea.

Family: Formicidae.
Cataglyphus bicolor.
dlal) ) a

Order: Hymenoptera.
Sub-order: Apocrita.
Super-family:
Ichneumonidea
Family: Apidae.
Pimpla roberator.
Shaal) 3 pda

Order: Hymenoptera.
Sub-order: Apocrita.
Super-family: Vespidea.
Family: Vespidae.
Vespa orienatalis.

el s



http://www.insectariumvirtual.com/hormigas/aphaenogaster1.jpg

Order: Hymenoptera.
Sub-order: Apocrita.
Super-family: Vespidea.
Family: Vespidae.
Eumenes maxillosus.

Oplall ) g2

Order: Hymenoptera.
Sub-order: Apocrita.
Super-family: Vespidea.
Family: Cephidae.
Cephus tabiduse.

g JLdiiall diatal) YL

Order: Diptera.
Sub-order: Brachycera.
Family: Tabanidae.
Tabanus taeniola.

s pa 43d

ub-order: Cyclorrhapha.
Family: Calliphoridae.

arcophaga carnaria.
) 4L
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Order: Diptera.
Sub-order: Cyclorrhapha.
Family: Muscidae.

Musca domestica..
4 Jall 4l

Order: Diptera.
Sub-order: Cyclorrhapha.
Family: Tachinidae.

Tachina larvarum.
Lty 4

Order: Diptera.
Sub-order: Cyclorrhapha.
Family: Syrphidae.
Syrphus corollae.

o ) A

Order: Diptera.
Sub-order: Cyclorrhapha.
Family: Culicidae.

Culex pipiens.

sl 5Sl) A g2
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Order: Diptera.
Sub-order: Cyclorrhapha.
Family: Culicidae.
Anopheles sp.

sl oY) Auda g2

Order: Coleoptera.
Sub-order: Adephaga.
Family: Carabidae.

Calosoma chlorostictum.
La g LS pludis

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Bruchidae.
Bruchus rufimanus.

ol Jsdll pludia

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Trogositidae.
Tenebroides mauritanicus.
Jasl) elaadis
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Order: Coleoptera.
Sub-order: Polyphaga.
Family: Tenebrionidae.

Plaps polychresta.
455l o luwdial

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Coccinellidae.

Epilachna chrysomelina.
g Uill) oluadis

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Bruchidae.
Bruchidius incarnatus.

o il J 81l ¢ludia

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Bruchidae.

Callosobruchus chinensis.
Lol sluadis


http://www.padil.gov.au/viewPestLargeImage.aspx?id=393&img=2901

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Curculionidae.
Sitona lividipes.

pepall gl A gas

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Curculionidae.
Sitophilus granaria.
SYYEN| [ O

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Curculionidae.
Phytonomus variabilis
aei yil) o luudis

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Coccinellidae.

Coccinella undecimpunctata.
A3 3 i gaay) o amll g




Order: Coleoptera.

Sub-order: Polyphaga.

Family: Coccinellidae.
Chilomenes vicina var (nilotica)

(aad) 2l gl

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Coccinellidae.

Chilomenes sybsignata var.
dgd) Liad) gl

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Coccinellidae.
Coccinella septempunctata.

Lai aaud) g3 dad) g

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Chrysomelidae.

Rophidopalpa crucifera.
asad) sludis
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Order: Coleoptera.
Sub-order: Polyphaga.
Family: Staphylinidae.
Paederus alfierii.

A& gl 5 _pdal)

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Scarabaeidae.
Pachnoda fassiata.

£ 50 Jaa

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Scarabaeidae.
Pentodon bispinosus.
dalal) jedall g3 Jaall

Order: Coleoptera.
Sub-order: Polyphaga.
Family: Scarabaeidae.
Tropinota squalida.
3 2,80 Jaa



http://www.goliathus.com/jp/gallery.php
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Order: Coleoptera.
Sub-order: Polyphaga.
Family: Elateridae.
Agrypnus notodonta.
SRPEY

Order: Neuroptera.
Family: Chrysopidae.
Chrysopa vulgaris.
Cral)

Order: Neuroptera.
Family: Myrmeleontidae.
Cueta vareigata.

all Jail) A

Order: Ephemeroptera.
Family: Ephemeridae.
Polymitarcys savignyi.
siba A


http://pl.wikipedia.org/wiki/Grafika:Chrysopa_carnea3_zlotook_pospolity.jpg

Order: Isoptera.
Family: Kalotermitidae.

Hodotermes ochraceous.
oany) Jalll

Order: Mallophaga.
Family: Philopteridae.
Lipeurus sp.

alaall Jad

Order: Siphunculata.
Family: Pediculidae.

Pediculus humanus capitis.
(o A1) leas®) Jad

Order: Siphunculata.
Family: Pediculidae.

Pediculus humanus corporis.
(aadl) heai¥) S
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http://www.webiocosm.com/webiocosmzoo/arthropoda/Insecta/anoplura/pediculushumanuscapitisfull.htm

Order: THysanoptera.
Sub-order: Terebrantia.
Family: Thripidae.
Limothripis cerealium.

Al (a4

Order: Thysanoptera.
Sub-order: Tubulifera.
Haplothripis cottei.
JAIAY ey S5

Order: Siphonaptera.
Family: Pulicidae.
Pulex irritans.

St &g

Order: Siphonaptera.
Family: Pulicidae.
Ctenocephalides canis.
sl &g
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http://www.mollusca.co.nz/shells/shell_7559.htm
http://www.mollusca.co.nz/shells/shell_0857.htm

Characteristics:

1. Body usually short and partially or wholy enclosed by afleshy
outgrowth of the body wall called the mantle, which may be
variously modified. Between the mantle and the visceral massisa
mantle cavity containing components of several systems (secondarily
lost in afew groups).

2. A shell (if present) is secreted by the mantle and consists of one,
two or eight parts. The head and the ventral muscular foot are closely
alied (the foot being variously modified for burrowing, crawling,
swimming, or food capture).

3. The digestive canals are complete and intricate with ciliary canals
for the sorting of particles. The mouth with a rudula bearing traverse
rows of minute chitinous teeth to rasp food, except in Bivalvia. The
anus opening in the mantle cavity. A large digestive gland and often
salivary glands are present.

4. The circulatory system is open, except in Cephal opoda and usually
includes a dorsal heart with one or two atrias and one ventricle. This
Is Situated in a pericardial cavity. An anterior aorta and other vessels
and many blood spaces (hemocoels) exist in the tissues.

5. Respiration occurs via one to many uniquely structured ctenidia

(gills) in the mantle cavity (secondarily lost in some), by the mantle
cavity, or by the mantle.
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6. Excretion by kidneys (nephridia), one or two or six pairs, or
only asingle one. They usually connect to the pericardial

cavity and they exit in the mantle cavity. The coelom is reduced
to the cavities of the nephridia, gonads and pericardium.

7. The nervous system istypically a circumesophageal nerve
ring with multiple pairs of ganglia and two pairs of nerve cords
(one pair innervating the foot and another the visceral mass).
Many posses organs for smell, or touch, or taste. Eye spots or
complex eyes present. A statocyst for equilibrium present.

8. The sexes are usually separate (some are monoecious, afew
are protandric). Gonads may be four, two or one, all with ducts.
Fertilization occurs externally or internally. Most species are
oviparous. Egg cleavage determinate, spiral, unequal and total
(meroblastic in Cephalopoda). Trochophores and veliger larvae
form, or a parasitic stage occurs(Unionidag), or the
development is direct (Pulmonata, Cephal opoda).

9. Unsegmented (except Monoplacophora). Symmetry bilateral
or asymmetrical.
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Classification of Phylum Mollusca

Visceral mass showing theinternal organs
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Class: Monoplacophora
Order: Trybliidae
Family: Neopilinidae
Scientific name:
Neopilina galathea

Class: Polyplacophora.
Family: Chitoidae.
Scientific name:
Acanthopleura haddoni

Phyllum: Mollusca.

Class: Polyplacophora.
Family: Acanthochitonidae.
Scientific name:
Acanthochiton penicillatus



Class: Gastropoda.

Order: Archaeaogastrop[oda.
Family: Haliotidae.

Scientific name:

Sanhaliotis pustulata.

O Olsa 258

Class: Gastropoda.

Order: Archaeaogastropoda.
Family: Trochidae.
Scientific name:

Clanculus pharaonis.

Class: Gastropoda.

Order: Archaeaogastropoda.
Super-family: Trochacea.
Family: Trochidae

Scientific name:

Trochus dentatus

Class: Gastropoda.

Order: Archaeaogastropoda.
Super-family: Trochacea.
Family: Trochidae

Scientific name:
Calliostoma annulatum.




Class: Gastropoda.

Order: Archaeogastropoda.
Super-family: Trochacea.
Family: Trochidae
Scientific name:

Trochus radiatus

Class: Gastropoda.

Order: Archaeogastropoda.
Super-family: Trochacea.
Family: Trochidae
Scientific name:

Trochus tectus

Class: Gastropoda.

Order: Archaeogastropoda.
Super-family: Trochacea.
Family: Trochidae
Scientific name:

Trochus erythraeus.

’ y,  Class: Gastropoda.

/% Order: Archaeogastropoda.
;A @“‘“‘ " -44 ' Super-family: Trochacae.
N | Family: Turbinidae.
Scientific name:

Turbo angyrostoms.
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Class: Gastropoda.

Order: Archaeogastropoda.
Super-family: Neritacae.
Family: Neritidae.
Scientific name:

Nerita albicilla.

Class: Gastropoda.

Order: Archaeogastropoda.
Super-family: Neritacae.
Family: Neritidae.
Scientific name:

Nerita exuvia.

Class: Gastropoda.

Order: Archaeogastropoda.
Super-family: Neritacae.
Family: Neritidae.
Scientific name:

Nerita peloronta.

Class: Gastropoda.
Order: Mesogastropoda.
Family: Littorinidae.
Scientific name:
Littorina scabra.


http://www.conchology.be/en/availableshells/searchresultsgallery.php?family=LITTORINIDAE&species=Littoraria%20scabra%20YELLOW#f

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Rissoacea
Family: Rissoidae.
Scientific name:
Rissoina ambigua.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Cerithiidae.
Scientific name:
Cerithium bifasciatus

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Cerithiidae.
Scientific name:

Cerithium erythraeonense.

Class: Gastropoda.

‘. /- Order: Caenogastropoda.

o Super-family: Cerithiacae.

S A, Family: Cerithiidae.
0 ?f{;‘{‘“ﬁv Scientific name:
".w’ Cerithium nodulosum


http://www.gastropods.com/3/Shell_4203.html
http://www.gastropods.com/4/Shell_814.html

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Cerithiidae.
Scientific name:
Cerithium rueppelli.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Cerithiidae.
Scientific name:
Cerithium litteratum.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Cerithiidae.
Scientific name:
Cerithium morus.



http://www.gastropods.com/6/Shell_816.html
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Class: Gastropoda.

Order: Caenogastropoda.

Super-family: Cerithiacae.

Family: Cerithiidae.
Scientific name:

Cerithium caezuleum.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Cerithiidae.
Scientific name:
Cerithium piperitum.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Turritelidae.
Scientific name:

Turritella maculata.


http://www.gastropods.com/3/Shell_813.html

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cerithiacae.
Family: Turritelidae.
Scientific name:

Turritella bicingulata.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Strombacea
Family: Strombidae.
Scientific name:
Strombus gibrulus.

Class: Gastropoda.
Order: Caenogastropoda.

] Super-family: Strombacea

Family: Strombidae.
Scientific name:
Strombus mutabilis.



Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea marginalis.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea nebrites.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea turdus.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea annulus.


http://www.eumed.net/malakos/Sub/Cypraea_nebrites.jpg
http://www.eumed.net/malakos/Sub/Cypraea_marginalis.jpg

Class: Gastropoda.

Order: Caenogastropoda.
Super-family : Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea isabella.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea lynx.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea xanthodor.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea carneola.




Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea errousa.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

k . Cypraea lentiginosa.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea eglantina.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family:
Cypraeacea.

Family: Cypaeidae.
Scientific name:

Cypraea teres.
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http://www.eumed.net/malakos/Sub/Cypraea_teres_alveolus.jpg

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea caurica.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea pantherina.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea tigris.

Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Cypraeacea.
Family: Cypaeidae.
Scientific name:

Cypraea nigropunctata .

Class: Gastropoda.
Order: Mesogastropoda.
Family: Cypraeidae.
Scientific name:
Cypraea arabica .


http://www.eumed.net/malakos/Sub/Cypraea_arabica_immanis.jpg
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Class: Gastropoda.

Order: Caenogastropoda.
Super -family: Cypraeacea.
Family: Cypraeidae.
Scientific name:

Monetaria annulus.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Naticacea
Family: Naticidae
Scientific name:
Polinices melanostomus

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Naticacea.
Family: Naticidae.
Scientific name:

Natica vitellus.

Class: Gastropoda.
Order: Mesogastropoda.
Family: Naticidae.
Scientific name:

Natica janthostomides.
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Class: Gastropoda.

Order: Mesogastropoda.
Family: Naticidae.
Scientific name:

Naticarius millepunctatus.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Ranellidae
Family: Bursidae.
Scientific name:

Bursa granularis.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Ranellidae.
Family: Bursidae.
Scientific name:

Tutufo bubo.
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Class: Gastropoda.
Order:
Caenogastropoda.
Super-family: Muricacea.
Family: Muricidae.
Scientific name:
Chicoreus ramosus

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Buccinacea.
Family: Columbellidae.
Scientific name:
Columbella rustica

Class: Gastropoda.
Order: Caenogastropoda.
Super-family:Buccinacea.
Family: Fasciolariidae.
Scientific name:
Fasciolaria heynemanni.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Buccinacea.
Family: Fasciolariidae.
Scientyific name:
Fasciolaria oceliferus.
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Class: Gastropoda.

Order: Caenogastropoda.
Super-family: Buccinacea.
Family: Fasciolariidae.
Scientyific name:
Fasciolaria longicandatus.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Buccinacea.
Family: Nassariidae
Scientific name:
Nassarius arculaius.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Buccinacea.
Family: Nassariidae
Scientific name:
Nassarius reticulatus.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family:Buccinacea.
Family: Nassariidae
Scientific name:
Nassarius livercens.

Class: Gastropoda.
Order: Neogastropoda.
Sub-order: Stenoglossa.
Family: Nassariidae.
Scientific name:

Bullia mauritiana.



Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Volutacea.
Family: Olividae.
Scientific name:

Oliva lignaria.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Volutacea.
Family: Olividae.
Scientific name:

Oliva hirasei

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Volutacea.
Family: Olividae.
Scientific name:

Oliva bulbosa.


http://shell.sinica.edu.tw/english/shellpic2.php?taiwanshell_science_no=1180
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Class: Gastropoda.
Order:
Caenogastropoda.
Super -family: Volutacea.
Family: Olividae.
Scientific name:

Oliva flammulata..

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Volutacea.
Family: Olividae.
Scientific name:

Oliva tigrina.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Volutacea.
Family: Olividae.
Scientific name:

Ancilla sp.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Tonnacea.
Family: Tonnidae.
Scientific name:

Tonna cerevisina.


http://seashellsofnsw.org.au/Tonnidae/Images/0019-1.jpg

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Rissoacea
Family: Rissoidae.
Scientific name:
Rissoina caelata.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Volutacea
Family: Harpidae.
Scientific name:

Harpa sp.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Volutacea
Family: Marginellidae.
Scientific name:
Marginella sp.

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Mitracea.
Family: Mitridae.
Scientific name:

Vexillum costatum.
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http://images.google.com.eg/imgres?imgurl=http://www.gastropods.com/Shell_Images/T-z/Vexillum_costatum_2.jpg&imgrefurl=http://www.gastropods.com/2/Shell_4832.html&h=380&w=265&sz=33&hl=ar&start=2&tbnid=lIz-fJV5eZWFHM:&tbnh=123&tbnw=86&prev=/images%3Fq%3DVexillum%2B%2B%2Bcostatum%26gbv%3D2%26svnum%3D10%26hl%3Dar%26sa%3DX

Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Bullacea.
Family: Bullidae.
Scientific name:

Bulla orientalis.

Class: Gastropoda.

Order: Archaeogastropoda.
Family: Patellidae.
Scientific name:

Patella vulgate.

Class: Gastropoda.

Order: Archaeogastropoda.
Family: Patellidae.
Scientific name:

Patella concolar.

Class: Gastropoda.

Order: Archaeogastropoda.
Family: Patellidae.
Scientific name:

Patella sp.
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Class: Gastropoda.
Order: Caenogastropoda.
Super-family: Conacea.
Family: Terebridae.
Scientific name:

Terebra maculate.

Class: Gastropoda.
Order: Neogastropoda.
Sub-order: Toxoglossa.
Family: Terebridae.
Scientific name:
Terebra crenulata.

Class: Gastropoda.
Order: Neogastropda.
Sub-order: Toxoglossa.
Family: Conidae.
Scientific name:

Conus virgo.

Class: Gastropoda.
Order: Neogastropda.
Sub-order: Toxoglossa.
Family: Conidae.
Scientific name:

Conus arenatus


http://vinaseashells.trustpass.alibaba.com/product/11643637/Big_Auger_Shell_Terebra_Maculate_Linnaeus_1758_/showimg.html
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Class: Gastropoda.
Order: Neogastropda.
Sub-order: Toxoglossa.
Family: Conidae.
Scientific name:

Conus textile

Class: Gastropoda.
Order: Neogastropda.
Sub-order: Toxoglossa.
Family: Conidae.
Scientific name:

Conus catus.

Class: Gastropoda.
Order: Neogastropda.
Sub-order: Toxoglossa.
Family: Conidae.
Scientific name:

Conus princeps

Class: Gastropoda.
Order: Neogastropda.
Sub-order: Toxoglossa.
Family: Conidae.
Scientific name:

Conus tessulatus.



Class: Gastropoda.
Order: Neogastropoda
Sub-order: Stenoglossa.
Family: Turbinellidae.
Scientific name:

Vasum sp.

Class: Gastropoda.
Order: Neogastropoda.
Sub-order: Stenoglossa.
Family: Turbinellidae..
Scientific name:

Vasum turbinellus

Class: Gastropoda.
Order: Neogastropoda.
Sub-order: Stenoglossa.
Family: Muricidae.
Scientific name:

Murex troschel.

Class: Gastropoda.
Order: Mesogastropoda.
Family: Turritellidae.
Scientific name:

109 Turritella maculata.



http://images.google.com.eg/imgres?imgurl=http://mural.uv.es/maflotor/photogallery/photo00004280/Vasum%2520turbinellus2.JPG&imgrefurl=http://mural.uv.es/maflotor/coleccion.htm&h=75&w=100&sz=3&hl=ar&start=1&tbnid=0fBQogI3YnXiMM:&tbnh=62&tbnw=82&prev=/images%3Fq%3DVasum%2B%2Bsp.%26svnum%3D10%26hl%3Dar%26lr%3D%26sa%3DG
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Class: Gastropoda.
Order: Mesogastropoda.
Family: Strombidae.
Scientific name:

Lambis truncata sebae.

Class: Gastropoda.
Order: Mesogastropoda.
Family: Tonnidae.
Scientific name:

Tonna galea.

Class: Gastropoda.
Order: Mesogastropoda.
Super-family:
Lamellariacea.

Family: Triviidae.
Scientific name:

Trivia sp.

Class: Gastropoda.
Order: Neogastropoda.
Sub-order: Stenoglossa.
Family: Murcidae.
Scientific name:

Morula granulate.



Class: Gastropoda
Order: Mesogastropoda.
Family: Strombidae
Scientific name:

Tibia fusus.

Class: Gastropoda.
Sub-class: Pulmonata.
Family: Planorbidae.
Scientific name:
Biomphalaria alexandrina.

Class: Gastropoda.
Sub-class: Pulmonata.
Family: Lymnaeidae.
Scientific name:
Lymnaea sp.

Class: Gastropoda.
Sub-class: Pulmonata.
Family: Physidae.
Scientific name:
Physa acuta.
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Class: Gastropoda.
Sub-class: Prosobranchia.
Family: Ampullariidae.
Scientific name:

Lanistes carinatus.

Class: Gastropoda
Sub-class: Prosobranchia.
Family: Thiaridae.
Scientific name:

Cleopatra bulibulimoides.

Class: Gastropoda.
Sub-class: Pulmonata.
Family:Planorbidae
Scientific name:
Bulinus truncates.

Class: Gastropoda.

Order: Nudibranchia.
Sub-order: Dendronotacea.
Family: Aplysiidae.
Scientific name:

Aplysia sp.

(sea hare) sl i)
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Class: Gastropoda.

Order: Nudibranchia.
Sub-order: Doridacea.
Family: Hexabranchidae.
Scientific name:
Hexabranchus sanguineus.
English name:

Spanish dancer.
Ailan) Audl )

Class: Bivalvia.

Sub-class: Anomalodesmata.
Order: Pholadomyoidea.
Family: Clavagellidae.
Scientific name:

Penicillus australis.

Class: Bivalvia.
Sub-class: Heterodonta.
Order: Vereoida.

Family: Lucinidae.
Scientific name:
Cadakia tigerina.
English name:

tiger lucinae.

Class: Bivalvia.

Order: Pteroida.
Super-family: Pteroidae.
Family: Pteriidae.
Sceintific name:
Pinctada sp.


http://www.seaslugforum.net/hexasang.htm
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Class: Bivalvia.
Sub-class: Heterodonta.
Order: Mytiloida.
Family: Mytilidae.
Scientific name:
Modiolus auriculatus.

Class: Bivalvia.
Sub-class: Heterodonta.
Order: Mytiloida.
Family: Mytilidae.
Scientific name:
Modiolus americanus

Class: Bivalvia.
Sub-class: Heterodonta.
Order: Veneroida.
Super-family: Tridacncea.
Family: Tridacnidae.
Scientifc name:

Tridacna maxima.

Class: Bivalvia.
Sub-class: Heterodonta.
Order: Veneroida.
Super-family: Veneracea.
Family: Veneridae.
Scientific name:

Dosinia exoleta.


http://www.habitas.org.uk/marinelife/photo.asp?item=120732a
http://www.carnegiemnh.org/mollusks/images/biv_mar/1b24.jpg
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Class: Bivalvia.
Order: Mytiloida.
Family: Pinnidae.
Scientific name:
Pinna muricata.

Class: Baivalvia.

Order: Eulamellibranchia.
Super-family: Unionacea.
Family: Mutelidae.
Scientific name:
Spathopsis rubens arcuata

Class: Baivalvia.

Order: Eulamellibranchia.
Super-family: Unionacea.
Family: Mutelidae.
Scientific name:

Mutela singularis

Class: Baivalvia.

Order: Eulamellibranchia.
Super-family: Unionacea.
Family: Mutelidae.
Scientific name:

Mutela rostrata.



Class: Baivalvia.

Order: Eulamellibranchia.
Super-family: Unionacea.
Family: Mutelidae.
Scientific name:

Mutela dubia nilotica.

Class: Scaphopda.
Family: Dentaliidae.
Scientific name:

Dentalium elephantinum.

Class: Cephalopoda.
Sub-class: Coleoidea.
Order: Sepioidea.
Family: Sepiidae.
Scientific name:
Sepia pharaonis.

Class: Cephalopoda.
Sub-class: Coleoidea
Order: Octapoda.
Family: Octapodidae.
Scientific name:
Octopus sp..
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http://www.glaucus.org.uk/Octopus-RY.jpg



http://www.museums.org.za/bio/images/mb/mb0556x.jpg

Characteristics:

1. Symmetry is usually radial in adults,
bilateral in larvae. Triploblastic. Most of the
organs are ciliated. No segmentation.

2. Body surface of five symmetrical radiating
areas, or ambularca, from which the tube feet
project.

3. Body covered by a delicate epidermis over
a firm mesodermal endoskeleton of moveable
or fixed calcareous plates, usually in a
definite pattern. Often with spines (skin
leathery and plates usually microscopic in
Holothuroidea).

4. No head. The body is arranged on a oral,
aboral axis.

5. The Coelom is enterocoelous, large and
lineated with ciliated peritoneum and
subdivided during development to give rise to
the unique water-vascular system. They
poses tubular feet for motion, food handling
and respiration. A complex hemal system
present.

6. Respiration by minute dermal branchiae
(skin gills) or papulae protruding from the
coelom by tube feet and in Holothuroidea by
coral respiratory trees.
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7. The nervous system is diffuse and
composed typically of three rings
centered on the mouth region with
radiating branches.

8. The sexes are seperate, with rare
exceptions, and all are alike externally.
The gonads are large with simple ducts.
Eggs are abundant and are usually
fertilized in the sea. The larvae are
bilateral, microscopic, ciliated,
transparent and usually free swimming,
with conspicuous metamorphosis

9. No excretory system is present.

Asteroidea viewed form above while in different
stages of disection
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Key features of Echinodermata

The only major group of invertebrates which belong to the
.Deuterostomia

Body not metameric, adult with radial, pentamerous
.symmetry characterised by five or more radiating areas
.No head or brain; few specialised sensory organs
Endoskeleton of dermal calcareous ossicles; covered by
.an epidermis; pedicellariae

A water-vascular system of coelomic origin that extends
from the body surface as a series of tentacle-like
.(projections (podia or tube feet

Digestive system usually complete; anus absent in
.ophuroids

Coelom extensive, forming the perivisceral cavity and the
.cavity of the water-vascular system

.Excretory organs absent

.Sexes separate; fertilisation usually external

"Cystoidea" "Eocrinoidea"

Blastoidea Crinoidea
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Phylum: Echinodermata.
Class: Stelleroidea.
Order: Paxillosida.
Family: Astropectinidae.
Scientific name:
Astropecten hemprichii.
English name: Comb star.

Class: Stelleroidea.
Order: Paxillosida.
Family: Ophidiasteridae.
Scientific name:

Linckia multiflora.

Class: Stelleroidea.
Order: Paxillosida.
Family: Ophidiasteridae.
Scientific name:
Gomphia aegyptiaca.

Class: Stelleroidea.
Order: Paxillosida.
Family: Ophidiasteridae.
Scientific name:

Fromia ghardagana. .


http://images.google.com.eg/imgres?imgurl=http://www.ynet.co.il/PicServer2/20122005/904890/Gomphia-aegyptiaca_wa.jpg&imgrefurl=http://www.ynet.co.il/yaan/0,7340,L-19887,00.html&h=360&w=408&sz=36&hl=ar&start=1&tbnid=iy7PkOFh7hRIyM:&tbnh=110&tbnw=125&prev=/images%3Fq%3DGomphia%2B%2Baegyptiaca.%26gbv%3D2%26svnum%3D10%26hl%3Dar%26sa%3DG

Class: Stelleroidea.
Order: Paxillosida.
Family: Ophidiasteridae.
Scientific name:
Ophidiaster hemprichii. .

Class: Stelleroidea.
Order: Paxillosida.
Family: Echinasteridae.
Scientific name:
Echinaster callosus.

Class: Stelleroidea.
Order: Paxillosida.
Family: Asterinidae.
Scientific name:
Asterina burtoni.

.7 Class: Stelleroidea.

. Order: Ophiuroida.

iy Family: Ophiocomidae.

~ Scientific name:

. Ophicoma scdopendrina.
badll sl and



Class: Echinoidea.
Order: Temnopleuroida.
Family: Toxopneusidae.
Scientific name:
Tripneustes gratilla.

Class: Echinoida.
Order: Clypeasteroida.
Family:Laganidae.
Scientific name:
Laganum depressum.

2 anl) ddid

| ' Family: Echinometridae.
' Scientific name:
Heterocentrotus mammillatus.

Class: Echinoida.
Family: Echinometridae.
Scientific name:
Echinometra mathaei.
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Class: Echinoida.
Order: Diadematoida.
Family: Diadematidae.
Scientific name:
Diadema setosum.

Class: Holothuroidea.
Order: Aspidochirotida.
Family: Holothuriidae.
Scientific name:
Holothuria arenicola.

Class: Holothuroidea.
Order: Aspidochirotida.
Family: Holothuriidae.
Scientific name:
Actinopyga mauritiana.

Class: Holothuroidea.
Order: Aspidochirotida.
Family: Holothuriidae.
Scientific name:
Holothuria edulis.
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.. ™  Class: Holothuroidea.
. Order: Aspidochirotida.

r  Family: Stichopodidae.

: ' Scientific name:

" Stichopus variegates.

Class: Holothuroidea.
Order: Aspidochirotida.
Family: Synaptidae.
Scientific name:
Synapta maculata.

- Class: Holothuroidea.
%o ¢ Order: Aspidochirotida.
k. Family: Synaptidae.
"% Scientific name:
Thelenota ananas.
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Characeristics:

1. Arodlike dorsal supporting notochord present during
at least part of the life cycle.

2. A dorsal, hollow nerve chord present at some time in
its life cycle.

3. Gill slits present in the pharyngeal region during
some stage of the life cycle.

4. Often with a tail projecting posterior to the anus.

5. Bilateral symmetry. Triploblastic and a segmented
body.

6. Coelom enterocoelous in origin and well developed
(exept Tunicata).

7. Skeleton if present, an endo skeleton formed in the
mesoderm.

8. Closed cicrulatory system with a ventral heart (exept
Tunicata).

9. The sexes are usually seperate, but a few are
hermafroditic or protandric. Oviparous or viviparous.

129



All chordates have the following features at some point in
their life (in the case of humans and many other
vertebrates, these features may only be present in the
(embryo).

- pharyngeal slits:

a series of openings that connect the inside of the throat
to the outside of the "neck". These are often, but not
always, used as qills .

— dorsal nerve cord:

a bundle of nerve fibers which runs down the "back". It
connects the brain with the lateral muscles and other
organs

— notochord

cartilaginous rod running underneath, and supporting,
the nerve cord post-anal tail - an extension of the body
past the anal opening.

Cephalochordata Myxini

Vertebrata

W Lo
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http://www.ucmp.berkeley.edu/chordata/chordata.map

Subphylum: Cephalochordata

The cephalochordates contain about fourteen species, the
best known of which are the members of the genus
Branchiostoma, which are commonly called

amphioxus _They are found throughout the world, living
on the sea bed among shell gravels. They live half buried
in the sand, with the head projecting upwards, and feed by
filtering water through their pharynx to extract small
particles .

These animals look like an archetypal chordate - the type
of animal from which higher forms evolved. But this is
probably incorrect. The cephalochordates have some very
unusual features, such as a unique excretory system and a
very primitive nervous organisation. They probably
separated from the main line of vertebrate evolution at a
very early stage.

’A;IM/

Group: Protochordata. W
Sub-phylum: 3
Cephalochordata.

Class: Leptocardii.

E.Q:

Amphioxus lanceolatum.
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http://www-biol.paisley.ac.uk/courses/Tatner/biomedia/pictures/amphi8.htm
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http://thekonst.net/data/pictures/215/001.jpg

|nfraphulum: Agnatha
(Lampreys and Hagfish)

Characteristics:

1. Body long, slender and cylindrical with the tail region
compressed. Median fins supported by cartiliginous fin
rays. A soft and smooth skin with many unicellular
glands. No scales, no true jaws or paired fins.

2. Mouth is situated ventroanteriorly, suctorial in
lampreys, eversible and biting in hagfish. Olfactory
organs are paired but with a single median opening on
snout.

3. Skull and visceral arches (branchial basket)
cartilaginous. A notochord is present. Vertebrae are
represented by small and imperfect neural arches
(arcualia) over notochord.

4. Heart two-chambered, with atrium and ventricle.
Multiple aortic arches in the gill region. Blood with
leukocytes and erythrocytes.

5. Gills in lateral saclike pouches of pharynx. 5 to 16
pouches in hagfish.
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6. Brain is differentiated with eight or ten pairs of cranial
nerves. Each "ear" with a semicircular canals.

7. Mesonephric kidneys with ducts to urogenital papilla.
Pronephros persists in adult hagfishes. Nitrogenous wastes
are chiefly ammonia

8. Body temperature variable(ectothermal).

9. Fertilization occurs externally. Development is direct.

Toaygue Nogrl Offactary Dorsa)sorta Fwyh;gm Vcnstohm kotudwrd
-

H\'popbml Ru;skm\ bemral (ol apesture

Structure of the anterior part of alampray.
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