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Animal Kingdom
(Kingdom Animalia)

ghmnannansd as. widl 1saiidna
771 104 108 Principles of Biology Ii

wninandamaluladigan’

Animal Kingdom
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N dnidanzls?
msnvazddaueidnd: Taseade smsaims
wWastia
M anuuwanuaneuasdnd: phylogenetic tree
TR (traditional phylogenetic tree)
n 14 body plan (undnlumssuun
vl (new phylogenetic tree)

a4 molecular genetics dWhmanluns
uun

|
o v

anwazdIAYUaIFnd (Animal characteristics)

(3

e o

1. fivaegas (multicellular) a5samstaalsila
(heterotrophic eukaryotes)

2. laislendawsad (cell wall)

3. flitatdanautila (muscular tissue) uastilaiia
Ussam (nervous tissue) Niilwananwal

4. ﬁmiﬁuﬁ’uﬁfkmuﬁmﬂ (sexual reproduction)

5. § Hox genes

mwwmﬂwmﬂwmﬁm’fz

phylogenetic tree

WUUANLAN (traditional
phylogenetic tree) 15 body plan
Whunanlunisdruun

msuundailoaldanuazuasiiene

| ﬁ'numzuaﬁ'wmﬂﬁ'ﬁnagnsaﬁmu (taxonomist) T&luns
Suunded laus

m msiivialafiaddie (tissue)

u a"wmwﬁumauﬁatﬁa (layer of tissue - 2 58 3 "dzu)

M GHNINTUANTNNY (body symmetry) - Radial 3@ Bilateral

M 53UUHBYaINS (digestive system)

® n153in3alsifl body cavity (coelom)

B sUuuuNITiiA coelom (development pattern of coelom)

» msiavdalad segmentation (metamerism)

W ERRTSIE
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Kingdom Animalia: classification

QAR DISH R
| i g S oo O

o/ o’d' =] d? Ai
doinlauittiadauas

Taisananms

{coetomates

= Phylum Porifera

{oiue
Lo germ loyers |

Phylum Porifera: #8431
anuazad lway

o =t & o

B doivanaad Sswgunia

Uy
"

B lifiadenzvIadiadfiafiuniaie -~ osculum
central sponge

f cavity  wall
m Asymineytry amoeboid cel
M aglnimenue dulngaglunza

porocyte
epidermal cell

<z spicule

M Asexual & sexual reproduction

flagelfum “ nucteus
coltar

5
| amoeboid

b. Sponge Hageilar cell
ofganization e

B daulngilu hermaphrodites (5 2 waluddoniu)

B 1as9519u endoskeleton i 2 %iin: spicules uay
spongin

colfar cell

4 W oy
B 13130 regeneration daunuaninle
{choanocyte)

9 a. Yellow tube sponge,

Aplysina fistularis

Types of sponge spicules Classification

1. Class Calcarea (Calcispongiae)

B spicules Wuuvnsvdad 3-4 uan du

Siliceous Silicaous ‘Spongin )
calcium carbonate

apicules

spicules p :
(Hexactingllida)(Demosponglas) B Leucosolenia, Sycon

Callyspongfa

Leucosolenla 3
Foterion Euplectella
11

Wik 2smuildna 2
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M yaaiui (glass sponges)
W siliceous spicules 313149 6 uan

M Euplectella (Venous’ Flower
basket)

Animal Kingdom

3. Class Demospongiae

mla39319m1aiil siliceous spicules
RN & o N
ua sty 6 uan wiaiu spongin
fibers ¥3a V9@

maglunzionauen aniiy 1 family
= e = -]
#ia Spongillidae fiagluirda

W Spongilla & Myenia (Naﬂi\%ﬁ’ﬁm)

W yla9111zn134 (coralline sponges)

4. Sclerospongiae M Spicules 1 silica uaz spongin
M Leuconoid

Msuundalagls

Huuguuagtiiatda
Hanaansua9s1ang

Lo g g G
PIHIUTHYAILUDLYD

B Diploblastic animal (2 °§u)
Hectoderm ttas endoderm
lwu‘luﬁm’nzju Radiata (3 radial symmetry)
m Phylum Cnidaria & Ctenophora
H Triploblastic animal (3 %lu)
B ectoderm, mesoderm iaz endoderm

lwu“luai"m'i'nzjm Bilateria (§ bilateral symmetry)

Body symmetry
Vi

anterior

‘bilateral symmetry
Platyhelminthes - Chordata

radial symmetry
Cnidaria & Ctenophora

i Radial Symmetry
Lialda 2 9y

(WnSanin
Phylum
Coelenterata)

’ MPhylum Cnidaria
MPhylum Ctenophora

w1k 2rTauilEna
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Phylum Cnidaria (Hydra usanswiu demis datlmn)
dnvayadlidn

Phylum Cnidaria & Phylum Ctenophora

B 3 radiat symmetry %38 biradial symmetry
i
u “;?ﬂ“?‘ 2 uuu - polyp uaz medusa
W (ifatEia 2 9u (diploblastic) § mesoglea unsnnate
& =
W a0 (epidermis) fwad Jufiy (cnidocytes)
¥ T
m #ulu (gastrodermis) fiwhfidasans
it gastrovascular cavity (fhuriamaduamsuasszuuivadou

n

| ] ﬂq\uﬁuﬁ‘ﬁ (nematocysts) agilu cnidocytes
B szyudszamiduuuusioun {nerve net)
| ]
| ]

maduug : 16 gametes Tinsuanmia wiauvusdy
iilasase 2 wuu
® (§lu hydroskeleton (2aunar) Masaui
B ({lu exoskeleton Tddmsuilaaiusn 2

| Classification
1. Class Hydrozoa

1As9a5192a9 Cnidarian

Mouth/anus
Pol; . .
" B . Nematocysts #a4 Cnidarian

B Hydra, wangwgulvwaden
(Portuguese man-of-war), Obelia,
Physalia, usanswiuiiiie

/| M 3iMauuy polyp tag medusa

W polyp l#ud Hydra: budding uas
3749 egg waz sperm

;

F—tpldemis ¢

/ ¥
© Tentackh —
Moulhianus

H polyp + medusa - 2aUIHAISH velum
m Obelia, Physalia

Cridosyte = waanzwnie

{a) Sea anemone: a polyp {6} Jelly: a medusa e e
S—

PRI —

2. Class Scyphozoa 3. Class Cubozoa

M medusa - #auini velarium
B wndawe duguinaos

M ngayaaunansniu (jellyfishes)

W s medusa fwausalaifl velum wes
1 8 1Ju FaflaToreududanFanin

B §i tentacle Anflmauss vaudas
W
rhopalium
B Aurelia, Pelagia (W3NNSWIHI)
B Rhizostoma (UxanzWIudIL)

B 511284 tentacle = Tudinuum 9
- v . = . i d
138071 pedalium 3 rhopalium 618

23

Wk RRELVSE
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4. Class Anthozoa

W nguzalzm (corals) uazaanlinza
(sea anemones)

v oo
H fiwmwe Polyp maagtg]m qﬂ'%au‘]u colony
asnlaseiansuandly calcium carbonate [

N adhananly “flower animals”
B Judainzadavan

= Uzmeaau (Alcyonium)
® aanlsinza (Cerfanthus)
B 1hnnmees (Pennatula)
® fatlin (Gorgonia) s
B Uzn13912n9 (Acropora
®Usmimanifin (Fungia) 25

Animal Kingdom

Phylum Ctenophora
anwauzuad WAy

B Judafnzeiowam ad1s medusa uag
cnidarians leud Wifu (comb jelly)

M §i biradial symmetry 13ifi nematocysts

W §i comb plates 8w FmSutreimb

W ji tentacle w19M 1 ¢ daelumsiu
a3

M §i ectoderm, mesoglea ilas endoderm
5

M 1] monoecious

W Gasuasld

26

NG
Phylum Platyhelminthes au@
Phylum Chordata

msa‘iumnﬁmfﬂéuﬁﬁ
Bilateral symmetry Toelsd

M a5in3a i coelom
-Eﬂ tLUU?JE]Q??;"UUEiaEla']ﬁTS

#8407 (body cavity, coelom)

& 3

M Coelom = ﬁmﬁagjé’amamiamqLﬁumm‘s
lwu’luﬁm{nijw Bilateria
B Bilateria uysaantily 3 ngx onudnuen i wia laid
coelom
M 1. Acoelomate bilateria (380 Acoelomate

B 2. Pseudocoelomate bilateria §i pseudocoel 380

Pseudocoelomate

W 3. Eucoelomate bilateria (3810 Coelomate 3 coelom fiufiasa

29

J— PP
Types of coelomes {body cavities) pseudocoelom
-~ getoderm —m—.
mesoderm .-
endoderm -

e digestive
cavity

b.{Pseudocoelomate
roundworms

— ectoderm

mesentery

endoderm
coelom

c. [Coelomatelmolluscs annelids

arthropods echinoderms chordates

wWdh Iniidne
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Digestive System

i

W imwhiigeadudsamsuasiidavads
W wisdaaanlaiilu 3 ndu ldud

W 1. wonfiLsidl Digestive System: gafiuarsarmssiium
wadlaanTe iy Waai (asymmetry)

2. wnfif Incomplete digestive system: U1 (mouth)
Whmamadheesamsuaznseanvasaaada Lifinans
(anus) 12y cnidarians (radial symmetry),
Platyhelminthes (bilateral symmetry)

| 3. WInfifi Complete digestive system: finaithnuaznais

31

Animal Kingdom

MIWAUUIEINND (Cephalization)

B {lumswiazesdhuueeded Tasfiuinm
sumasiimsnndwsuiladeustanmuas
a¥mnziuanuiinuanuiidasatinsu
ANAFNLAUNDE

Bsuemsesgrasdnhnuazeienzedy
21N NAMUNN

32

d0rina
Bilateral symmetry tLag
11y Acoelomate

M Phylum Platyhelminthes
BMPhylum Nemertea

Complete

system
With the
tube-within-
a-tube
hody plan,
there are tw
openings
lo the gut.

digestive system

Phylum Platyhelminthes (%uauaILuL)
anuawnaslua

M bilateral symmetry, acoelomate
W (iiaiiia 3 gu (triploblastic), Cephalization
H incomplete digestive tract

M dorso-ventrally flattened 133l circulatory system for

transport- fasld diffusion wSunmsuanildauig
B monoecious (§ 2 maludndemny)
M internal fertilization, larva fiaadl host

B 1us planaria, wen3lulsl wendeada

35

fmadrrasdnilulan
Platyhelminthes (4 Classes) Class Monogenea

[

Class Turbellaria: Class Turbellaria:

Dugesia (planaria) Bipalium

5w "

Class Trematoda: wendlulailudu

T

Class Cestoda: NENBAGA

(tapeworms)

W ERREVSHE
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Animal Kingdom

Classification
1. Class Turbellaria

M Free living - Dugesia (planaria)
m cross-fertilization

B transverse binary fission

Brain

Eyo

Bipalium

Sensory lobe

Ventrolateral nerve

Intostine

Dugesia

2. Class Trematoda (trematode)

B wen5lulsl (fluke) - WudsBamalusrenia daans host
i 1 #ialuigdnstia laun

M 1. Definite host (final host, Iﬁaﬁm’ls)

W 2. Intermediate host (laaddasm, laaddanaie)
B §i sucker S mTuimziuaizzmeluuas host
] ﬂ’flv'ﬂ asexual uas sexaul stages

M asexual development sintfinly intermediate host

W sexual reproduction i1y definite host

n tglu endoparasite
MHNA

W anaudaiv 3 dau

M Scolex (dwuvia)
sucker 118z hooks

H Neck (Ad)
W Strobila (81612)
- proglottid
- hermaphrodite
RardauGanin
oncosphere larva

Sexually matuce peagloteid
o Tesis

terst
Geniat pore

Sonieatsecepracte
- varin
York gand

41

37 38
o 51 'I, il
MU ad Trematodes "){]ﬁlﬂﬁ?nm’ll'él\‘IWﬂ'lﬁ UL um‘um!
Raw, infected fish is o
- consumed by humans =2

W Clonorchis (Opisthorchis) sinensis or other mammals

(Chinese liver fluke, wen3lulsiluguaisg)

| W Opisthorchis viverrini - wenlulailuduy :
ﬂuru,w*m';mﬂ’h:mﬂmuaLLazmﬂ S.?Efs'ﬁi!‘;‘mﬁ Adult fluke
fsIuBaNRENLHUD mansonf
it r’m

M Fasciola hepatica (Sheep liver fluke) B containing

(wendlulaluduung) 13 miracidium
W Schistosoma mansoni (Blood fluke) ;f m eracmlum

= F ; “hatches after
(wndlulihudan) >  being eaten
= by snail
s t oY
porocys!
40
3. Class Cestoda pinidinuaawanddifianyuazi
a o A (Taenia solium & Taenia saginata)
WE5mIRe (tapeworms) Ay,

) Hemans infested by gostiog

Oncaspheres hatc, @ B s infoctet mnl
panowale intwstinal
sl 2t cleculter
to sracsting,
T angts T aovm

JKik

Stote attaches b injestion

Crtlo (1. saginolo) wd pige (. soiiom)
hernmsy iadsclod by ingasting vegetalicn
contartinated by 5aQs 01 Geaid priglolids

AN

€ psats i s s

A= ntectve Siage.
T —

s o grai gl i fces
assed into anvenaant 42

WAt Iaiidng
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4, Class Monogenea

M Ectoparasite 223Ua

M pauinsuasdInai
&
opisthaptor @4fing sucker

1wae hooks

1365 intermediate host

B ld 1 Tuwdydlududania
e 1 GT’D opisthaptor

a1 lnaneduilumsaun
(58131 oncomiracidium

43

Animal Kingdom

Phylum Nemertea (Rhynchocoela)
= Ribbon worms

il 650 species
- .
3 proboscis

drusndtlu marine
animals, carnivorous
susnadedude
(thread- shaped) w38
Suiu (ribbon shaped)
W& 2-10 cm ald
(transparent)

General body plan of ribbon worms

M Like Turbellaria
Hbilateral symmetry

M acoelomate

Hcomplete digestive tract

Htrue circulatory system

Hflame cell- excretory system \
M1 pair nerve ganglia, nerve
cords

45

AnIna
Bilateral symmetry tas
[~

tUu Pseudocoelomate

M Phylum Nematoda
M Phylum Rotifera

Phylum Nematoda

roundworms (vuaumnaaviananidainan)
bilateral symmetry i
pseudocoelomate
smooth, non-segmented
complete digestive tract

no circulatory and
respiratory system

dioecious (UWyNHA)

several are parasites
colorless
found aimost anywhere

filasasrailu hydroskeleton

Wik 27yitEna

Phylum Nematoda

Ascaris: a
parasitic
roundworm

Dirofilaria is a
roundworm that
causes heartworm
disease in dogs.

Elephantiasis results
< when a roundworm
blocks the lymphatic
| system, causing
evere swelling.

48




104108 Princ.Biol.ll

Parasitic Nematodes
1. Intestinal roundworm (cont.)

Ewenildidausnan (Ascaris lumbricoides)
B wgn5unua (hookworm) wiu Necator americanus

ANTERIOR POSTERIOR
o ENDIOF MALE
fateal lips oy s SDKMTE&“‘”

49

Animal Kingdom

Parasitic Nematodes
1. Intestinal roundworm (cont.)

| wm%&ﬁuﬁwﬁawm%tﬁmm
(pinworm): Enterobius .

) ) Eriesobhua voruA
vermicularis

P

W wgn5n3Au1 (trichina worm):
B Trichinella spiralis
B wenBudan (whipworm):

B Trichuris trichiura

2. Tissue roundworm

2.1 Filarial worm (Wuchereria
bancrofti) aglutian il
tialsaidng
(Elephantiasis)

2.2 WENBAIIN (Gnathostoma
spinigerum) ag’lu )
NITWIZAINT

| s Inafigrseiia
3. Usaaluiiy Wludase

H |§i5auslas (Meloidogyne sp.)

W Unuun (root-knot , . E
(¢ W iy Rhabditis aglwiia
nematode) . v
m Ectoparasites B wuavluindi @y

w Semiendoparasites (vinegar eel, Turbatrix

aceti) wuludawsin

= Endoparasites

nduanay

52

Phylum Rotifera

+ triploblastic, bilateral symmetry, pseudocoelomate
* Found in fresh water (ponds, lakes, moist soil, moss, lichens)
ounded by waving cilia

bilateral symmetn

Wl 15TuiEne

hylum Rotifera: HUDUINS

Salsalad (rotifer)

Digestive glard--

Wy dioecious agidin
o o

DINMILNY

M +i7-Wheel organ

M §1an-lorica

M ungunn(mastax)

-Tns¥ (trophi)

B Philodina
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msa‘huuﬂﬁmfﬂémﬁﬁ
Bilateral symmetry (Lo
[~1 9
il Coelomate 1agld

M 5Uuuunisaiyuat embryo

B n1s5in3alsisi segmentation

Animal Kingdom

sUuuuMsa3guas embryo Tunda
Protostomes and Deuterostomes

M ngawas coelomate gnutivaaniily 2 s Tnaldinsa
sULUUMS@3uae embryo @i Protostomes waz
Deuterostomes

W1y Protostomes M5 cleavage waslaf lésumsuan
uduthuuuy spiral cleavage Aa wwadamiinanigag
miﬁagjéﬁuﬁw uaz embryo aziimssaudulawuu
determinate development #a ﬁ"ll,ﬂziaﬁgﬂﬁl.ﬁﬂmnnﬁ
wtaiusnandiu udazigassesydunilsdnwen
embryo whifu Tailad embryo wu‘uﬁuginf

56

suuuuMIRIYEas embryo lunga
Protostomes and Deuterostomes (6ia)

B Ty Douterostomes a4l radial cleavage Iﬂﬂﬁi:u'lu“um
177 cleavage aztlul UL symmetry UaEn 15U udazads
awlitaadgnihisaguuaadus embryo zas
deuterostomes 2ilmaiandulawuy indeterminate
development Tnefigadgnudazimadasnsawiaih
embryo lefuuuaaysal

| Hu coslomates asildasiiavasmaduaims 2 gasdathn
(mouth) WAz (anus) Tu protostome embryo Had
- O , 4 o o
dladasuwsniithedunatn desiigesdanimmin dlu
L da o
deuterostome embryo davilnzrasusniiindufannimin

dasidgasdathn o

fop side
view  view

radial and
indeterminate

“cleavage

astopore anus’

Coelom forms
by an
out-pocketing
of primitive gut.

coeiom formation

tive -
mouth

ate ot blastopore |.....

.Y I'4 ¥

amnqu Coelomate d1g
Protostomes tLag
nonsegmented

Phylum Mollusca

Phylum Mollusca

m Snails, slugs, clams,
mussels, squids,
octopi ‘

m bilateral symmetry

®m coelomates

= protostomes

=® nonsegmented

Wik 1uiiina

10
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Animal Kingdom

anuauzyd sy

# bilateral symmetry svénlaiwiailudae
fidrutiaztin (foot) & mantle, gill, lung
#i radula = admglumsnu disgeaims

il complete digestive syst

-
¥ open circulatory system

=

¥ well developed nervous system

111 monoecious & dioecious

M 5iTAse319 2 wuy

m (ily hydroskeleton (zaswian) ldadauil
W iilu exoskeleton lddmsuilasiud

81

Classification

® 1. Class Caudofoveata & radula

m 2, Class Solenogaster
m 3. Class Monoplacophora - Neopilina
m 4. Class Polyplacophora - Chitons

m 5, Class Scaphopoda (tusk shells;
tooth shells)

B 6. Class Gastropoda (Gastropods) s————p
m 7. Class Bivalvia 3o Pelecypoda

(Bivalves) kY
m 8. Class Cephalopoda

Class Polyplacophora

M 5unzis (chiton)
W sunaalasuu dwden 8 uiu Gaunaiu
o7 W hd =)
i luve wifanileaglu mantle
W ghusiasuuu fvhunalsg Swewen

W o - o )
B 1hnagduias §i radula uliause gaamay
- 5
sunaufmiluaims

Class Scaphopoda

M %a8491219 (tusk shell,
tooth shell)

B ulfaniuzuniaia
Wnhe

64

Class Gastropoda
(Snail, Slug, Limpet, Abalone)

W iy class #lnaifigauas mollusk
- o o & o
W §i Radula fwSulanneamsmaiuiu
M §i Torsion (ingh)lusewinemsiasguaisiena

Gephali¢ tentacle:
Head

65

Classification of Gastropods

M 1. Subclass Prosobranchia: viagmnnsia

mivinn 14 magjﬁ'[ﬂwum waandidhila
(operculum) 5l torsion Fwenan duumnag”lu
Nz W woue@ (limpet) wauihia (abalone)
wandad waruy nawile

66

Wt sIuiina

11
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Animal Kingdom

Classification of Gastropods (cont.)

M 2. Subclass Opisthobranchia: Mnnsa

m §imna 2 ¢ hifiwanv3anlSanifinann i
wany wulumsaueninsas

N 3. Subclass Pulmonata: wagmnuazmnfiag

u

LIATH]

u fimna 1-2 ¢ magitmamnagna

"~
m Tilanlunsuanufaufe

o wuns usun Tushide shnsas dimea

Class Bivalvia (Pelecypoda)

W Clams, Oysters, Scallops, Mussels

M figacc (two shells)

B 14 siphons Hamsluariomasin

W Tdwdanlumsmalavaznsnusnuams
B wasuast vasiiada nasayn vasidad
waumuiia

Class Cephalopoda

H %22429374 (nautilus: Nautilus)
B wiinndae (squid: Loligo)
W wiinvanuasniinniznag

(Cuttlefish: Sepioteuthis uas Sepia)
B wiindndvIaniinae (octopus: Octopus)
B {hwinah (predators) Aireiiann
B Bmwivheaninedraiuen
M %212 2 95uu (Double heart system)
B Simfiianndann
B §i tentacles fifimsUudaa

Nautilus

ANNULANEHINYDY Cephalopods

M 2919714 (nautilus: Nautilus sp.) Juldaniu
mauan fitien 2 ¢ wnasu fidmawenn

W yiinnaae (squid: Loligo sp.) 3Usr1ansanszuan §

e 10 184 Tasesramaludiu pen finsusd

awm?iﬂuag:ahuﬁ'wwméﬁﬁn

W yfinvau (cuttlefish: Sepioteuthis sp.) gl &
e 10 1du TasesremeTludy pen p3usnaan

Mutnensnazidanfueauting
71

AHLUENEINNYAY Cephalopods (cont.)

M yiinnszaas (cuttlefish: Sepia sp.) S1naguld finaa
10 1éu TaseameTudu cuttle bone (?;unma) ﬁq
Wuwsinulugunszas esusmnasaadudidrdiud
Tidaununaurne Tadlugushginduagaauied
Suhouassdaiimnaumasddudnaouaciy
nziafiduaanan

W niindnynIaniinga (octopus: Octopus sp.) M6

ugs fivua 8 u lifilasedrameludiu pen Taidi

&2

3

)

U 72

Wtk IkiEna
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o 4 [

amﬂqu Coelomate d19
Protostomes ttag
segmented

B Phylum Annelida
B Phylum Arthropoda

Animal Kingdom

maludaas

(Segmentation, Metamerism )

B Snwazdreiidhaldas qamuuununuenivadiume

M usazddad (39031 metamere (somite)
M wulu Annelida, Arthropoda was Chordata

74

Phylum Annelida

m Segmented worms (including earthworms & leeches)

u Organized tissues, bilateral symmetry, coelomates,
protostomes, segmented body

Snvazuaalnan

M §i bilateral symmetry
B §i metamerism

B ji closed circulatory system

M ymgla: parapodia, gill, skin

W §i complete digestive system

B guaia: nephridia

M §iTasasraidu hydroskeleton

M ({lis monoecious %3a dioecious

W wuly marine, freshwater, and
terrestrial (soils)

prostomium

metameres

pygidium

L Liangetane ® BIODIDAC

76

fhagravasdailulndy Annelida

Wl waaumanlil

USN3R (Leech) mngadan (maun) 77

Classification

W uvadhu 2 nga Teud

M 1. Class Polychaeta ~ niuaunanlal

M §j parapodia, 3 setae, lai#l clitellum

B 1.1 Sedentary Polychaeta - aglug dausialaitasey laifion
Lifidwn Gaw) § tentacle F1un358987W15 parapodia 1N
410 § setae Yor Taud wuauvia (tube worm): Wuausns

B 1.2 Errant_Polychaeta - hﬂﬂvﬁﬁassﬁaagmuﬁumw 3
e § parapodia Whuweiuuusilng setae suazilan:
waWSe9 (Nereis sp.), Maanaus

78

Wtk 27IiENS
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Classification (cont.)

M 2. Class Oligochaeta

W earthworm

m 13i3i parapodia

B {l setae 4 gluunnsudas

Tliwuludaausnuazddas
U3604 clitellum

Megascolides australis
upto7.5m!

m§j clitellum Tudafiade ag
Mumi 2-5 Udag

B oumhgaSen acorn wia
prostomium laifien Taisi
mna wazlisl setae

Cocoon

79

Animal Kingdom

Classification (cont.)

M 3. Class Hirudinea

N .

mUaania (.Leech (Hirudo sp.)) [ coch anatomy

B 51809097 34 YS9 uaasUang | wer i o
- ™ N M o sugker §
fildassian 2-5 29 Udawhae | &
5 Udaudansiniu i oral
sucker fithnagasenana il
caudal sucker w110 lnginirag
sMuisan 2 Udasgeine

m 133 setae

3] clitellum avnzqguasiug

:

Udaafi 9-11 80

wisuiau 3 classes

anvzal vy

M §i bilateral symmetry
B éaiiilnlfasasutssaniliy tagmata
B dhuuazare (trunk)
W12 an (thorax) wavviae (abdomen)
W gy cephalothorax uazviaq
B §isanediludanarada (jointed appendages)
nj open circulatory system, complete digestive system
M ygla: gill, book lung, tracheal system

M ajsnzdudio: coxa gland, antenna gland, maxillary gland,
mulpighian tubule

W dannniily dicecious § monoecious Hagan
M §i metamorphosis — molting 83

Class Parapodia | Setae Clitellum Phylum Arth rop0da

Polychaeta + + -

Oligochaeta - + + Subphylum Trilobita

e inae - - T Subphylum Chelicerata
Subphylum Crustacea
Subphylum Uniramia

81
Phylum Arthropoda Phylum Arthropoda

wuatily 4 Subphylums

Esubphylum Trilobita — Trilobite- extinct
M subphylum Chelicerata
Hu3anmeta (Horseshoe crab #3a King crab)
unaya (spiders) 1R (ticks) 13 (mites) uanla
(scorpions) Las UaYNNsLa(sea spiders)
ESubphylum Crustacea
wlnhnsih tsdhde wiseaavin ondoeiin U
M Subphylum Uniramia
Moy 1u(centipedes) fafie (millipedes)uaaq
(insects)
84

w1tk 2rIuilEna
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Subphylum Trilobita

a9 udssdnilu 3 du
muwnam (Uilsnzas
#a)

W 5umsuvaiu 3 dm

i iatoral lobis
Axlal 1ob§

B 52 a0 uas pygidium

u flnduildaas 1 4
u 85

Animal Kingdom

Subphylum Chelicerata:
The jawless arthropods

B Wiz th\T?ﬂN tﬁ‘u vlﬁ wiraas was LLN\“}{N‘"%&@
W fisenad 6 ¢ laun

mchelicerae 1 @, pedipalps 1 ¢

= iU (walking legs) 4 @ (8 2)

v |
W wisaantiu 3 classes

m Class Merostomata: (L3:aINELa
m Class Pycnogonida: uaayanuta

u Class Arachnida: unaay uaaifaq

86

Subphylum Chelicerata: Class Merostomata

opisthosoma prosoma

carapace

compound
eye

chelicerae | _——book gills

————walking legs

Classification

Opigthdsoiha
{atdornen)

Garapace 1. Class Merostomata -
UIAINBLD
B Limulus,
1 Carcinoscorpius uag
‘ Tachypleus

Firstwalkingleg

B LI
¢ (Tachypleus gigas)
aporai B waendianiamin
| (W-51) wiamenas
(Carcinoscorpius
! rotundicauda)

Abdomen

Gl opBroula,

Teison
B

TassaHedrezas Subphylum Chelicerata: Class Arachnida

chelicerae
pedipalps

walking legs

opisthostoma <

TAsea5198162729 Subphylum

Chelicerata: Class Arachnida

Anatomy of a jumping spider

Opisthosoma Eyes
abdomen)}

Prosoma
cephalothorax)

Walking Chelicerae
legs

anithin
" anca

Wil IwiiEna
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© Chelicer

// Prabosdle

"o ain

Subphylum Crustacea:
anuwaem

N2
2. Class Pycnogonida - '
B Sea spider, 21160U 8 U1 - Cvigar

B >l antennae 2 ¢, tndisand 3 ¢ Hrvdu
2715 Aa mandible 1 ¢, maxilla 2 @

B $rnuniaiiy 16-20 Udas
B usazUdasiiyenad 1 ¢ Wy biramous

W 553 5 Usas an 8 Udas (saudmihy
cephalothorax) uastias (abdomen) 6 Uaas

M 3. Class Arachnida - 8 20

B waaan usetlae unatlaaud
[~ ()
viu Ts uaalnde

W Cephalothorax 8z
abdomen

T P &
m Lifivwae SilBunasidin
B wijailuvans Orders

M 101 - rostrum,

B 1114 - telson = Udaegamsaaainenuiu
uropods

M dioecious, naupliar larva

92

TAas9835198167289 Subphylum Crustacea

Antenna

‘Classification

1. Class Branchiopoda

At

Cephaiothorax Abdomen
Rostrum 13 sagmants 6 segments M 1.1 Order Anostraca
Carapace
e

- fairy shrimp

u Streptocephalus

fairy shrimp

sirindhornae
Sanoamuang -
TsthineihdSuss

Cheliped
tFirst leg) B 1.2 Order Cladocera

- 15130 -Dapnia Dapnia

Walking legs 94

2. Class Maxiliopoda M 3. Class Malacostraca

M 2.1 Subclass Copepoda
Y -
» Isidaendien - Cyclop
W 2.2 Subclass Cirripedia -
W38 - barnacle
u Lepas -(W3ENADYIY
m Balanus - W3y

W 3.1 Order Decapoda -~
Qttaaﬁeﬁuﬁﬁq

v, o 3o
= niuilugiigauas Class
Malacostraca

Cloripedia

= fadunsiu (erayfish)
v .
feaauaiaad

= maxillipeds 3 guazun
@1 5 g wudugusn
aldeliudamii

w dsavndiludouzes
cephalothorax #in$1n31
wazdl abdomen tAnas

95

Balanus

Wk 215eufisng 16
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Subphylum Uniramia:
The Terrestrial Mandibulates

] Myriapods: snmaudaily 2 du e Hues
a1
HClass 1 Chilopoda (a1su1U, centipedes)
WClass 2 Diplopoda (f4#ia, millipedes)
EClass 3 Pauropoda (ﬁv\‘lﬁaﬁu)
W Class 4 Symphyla (azenuilas)

M Class Insecta (uxa4) — Laidniilu Myriapods
m5umaudadly 3 dau Aa h anuaziias

97

Animal Kingdom

Class 1 Chilopoda \(y
(912271, Centipedes)
3 _ second
M Segmented body A o
M 1 pair of legs/1 segment N7
M poinson claw
M spiracle, trachea

M Scutigera, Scolopendra

secon leg

/  centipede

Scutigera

08

Class 2 Diplopoda (74fia, Millipedes)

W 12 w08 1 g Udasil 3 5 mandible

M an: 4 Udas udavilfasfion 1 ¢

W sias: ddaaiianinmsniaduuas Udes 2 Udas udasldasdad
neg

W il spiracte Ailau fdauafumsfinidasas 14

a iaaﬁuﬁuﬁ:ay:ﬁ‘[ﬁum@;ﬁ 2 (Udaedl 3 wasdrda)

B 14 mulpighian tubules ﬁﬁ'ﬂﬂmt@ﬂ

B nszgunssduni(pil millipede), fiafanssuan
e genital pore

first thoracic segment

fused fiest and-second
miaxiflag (ghiathochitarkimy

99

mandible

|
Class Insecta 158 Hexapoda(uad)

M Gdhuvuilu 3 duev an uasias
B anuviadly 3 Udas: prothorax, mesothorax Uay metathorax
W sias 11 Ufas dwldasgamednuscifienn 1 ¢ Fanh
P % i

cercus Uaaeh 8 waz 9 3nii spiracle
M 2136 (6721) iln2dantenna1 ¢

9 9 Y
M mandible 1 ¢ maxilla 2 @

o

H o1: 91538 (compound eye) tasaL@ag (ocelli)
B wsla: trachea, malpighian tubule
B dioecious, i metamorphosis

B Entomology: the study of insects
100

TAs9d5198162289 Subphylum

Uniramia: Class Insecta

HEAD e THORAX . c] Lok ABDOMEN:

= aritefinad

Unuadunad

M 1.1nan (sucking) - fiida

B 2. thnumiganiawisan
(piercing and sucking) - thngs

M 3. thndugauazids (sponging
and lapping) - Uhausaeiu

M 4. 1hndenyviethnin (chewing
g
or biting) -Uhnanueu

, Mo Buerty Houmty 102

Wik 2TilEna
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1INSTINUDIUNS (Life cycle of insects)

M 1. Complete metamorphosis
Egg — Larva —> Pupa —> Adult
M 2, Incomplete metamorphosis
Egg —> Nymph —> Adult

M 3. Direct development

"“Holometabolous:
(complete]
Auuum;notamorp LEYT

s

AN W
o Catorpliiar
G (larva)
m% e £ Catarpllinr
‘i Chryeails 4 beginning to
% (pupa) Pupsts 103

Animal Kingdom

Classification

W 5 major Orders
M Order Coleoptera -

B The Beetles 500,000
species.

M Order Lepidoptera -
M Butterflies & Moths
M 140,000 species

Classification

B Order Hymenoptera -

H Ants & Bees 90,000 species.
M Order Diptera -

M Flies and Mosquitoes

M 80,000 species.
M Order Orthoptera - 30,000

M Grasshoppers & Roaches

ﬁm’fﬂfju Coelomate

d18 Deuterostomes
Yiewn

iaz/segmented

B Phylum Echinodermata

Phylum Echinodermata (starfish, sand dollars, etc.)
dnuwazuaslvdn

M No metamerism, spiny skin

M Radial pentamerous symmetry

M Bilateral larva —> radial adult

B Tube feet (podia), Ambulacral groove
B No urinary system

W Dioecious, regeneration, autotomy
B Pedicellaria for cleaning shell

M Skin gills for respiration
H Complete digestive system

B Endoskeleton, water vascular SyStemM . .ou oo

exclequsas Dk doaan Mg varyors bus
e 3peced T3k 11

107

Classification
1. Subphylum Pelmatozoa

M Class Crinoidea Feather star

&
1 Jnnasdn (aMYUUN)
o -
ENFUNAINCLA
m Feather star sentral disk
®No spines

m5 arms

W1dh 233ilBna
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2, Subphylum Eleutherzoa

2.1 Class Asteroidea
M Sea star
B Cushion star
B 5 wau wonlidn
W tube feet & sucker

M ambulacral groove (la

e —
ponarasins v chosm e ovponabas 109
o . To s s -1

Animal Kingdom

Taseasavasammea

2.2 Class Ophiuroidea

W brittle star (a131512)
N 5 WAUULEATR
Htube feet 13idl sucker

Hambulacral groove Un

i
2.3 Class Echinoidea

W Sea urchins, sand dollars
H no arm

H movable elongated spines
W tube feet § sucker

M ambulacral groove Ua

M commercial value as shell

g
Ambigaccrum .

Gonopore

Madreporite g for

fube feet

Testtof lantorn™ >
o

Peristonial-"
TR}

Ambalacral region

Eunule:

Brittle star
Wouth
Bursaistt
Basket star 11
Sand dollar Oral surface 2.4 Class Holothuroidea

113

M Sea cucumbers

B no arm, no spine
H tube feet i sucker
B ambulacral groove Un

Teriacies

Aquaphatyngeal bulb
Ririg exifial

Polian vissicle

& Gonad

Venral
‘hernal:sinua
Intestirg
Transverse sinus

Body:wall

Phgryin

Madrejiorite

Stoach
Dorssi hemat
Snie’

Tihi todt
Langitudinal musole.
bands

Resgpiralory trae Cloacal muscles

Wtk 27ImiEns
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2.5 Class Concentricycloidea

Xylopiax turmerae » mala’ -

M Sea daisies

M Marine animal, live in
deep water

M Small, disc shaped

M No arm

B Tube feet are located
around the disc margin

B Water vascular system
consists of two

concentric ring canals
115

Animal Kingdom

ﬁm’fﬂﬁju Coelomate
#79 Deuterostomes
Ltas segmented

B Phylum Chordata

anuazuadliay Phylum Chordata

Characterisiics of chordates

Brain  Dorsal nerve cord

H Notochord

M Dorsal

tubular nerve

Pharyngeal slits between
cord yaonlc arches

R Gill slit G =
M Postanal tail Gentrum of

dvertabra
. O
M Bilateral

symmetry

Segmented myotomes between
septa anchored to notochord

M Segmented

muscle
Heant

Aorlic
arches Ventral aorta

Each of these is a Class
in the Phylum Chordata

Classification

M Chordates uvailu 2 ndalng laud
M Group 1. Protochordata (Acrania)
B Subphylum 1 Urochordata - tW3a4#2%ay (tunicate)

M Subphylum 2 Cephalochordata - Amphioxus
(tancelet)

M Group Il Craniata
B Subphylum Vertebrata
m Superclass 1 Agnatha (Cyclostomata)

m Superclass 2 Gnathostomata
119

Group l. Protochordata (Acrania)

M Subphylum 1 Urochordata - 138448y (tunicate)
® arva iTulanadnagiime
o ffiats ulnsasauazwamely

to moulh
~ Exourrent

Wik 2TIilEna

20




104108 Princ.Biol.ll

Animal Kingdom

Group I. Protochordata (Acrania)

M Subphylum 2 Cephalochordata - Amphioxus (Iang:elet)

Hollow dorss) nerve cord  Segmiested musddes  Perforated pharyiik
.

Larcelat i < S Mot

Anas Notachard

Group Il. Craniata

M Subphylum Vertebrata
W Superclass1 Agnatha
(Cyclostomata): hagfish f
wwag lamprey Semsory lack

oeed o
- a
» lLigimnsglng, &
notochord naaadin

m No pair fins

1 5k of oo i sperturey

St aniod i tap of e
Midvrily dveped ey Lrer (Pecsmyzont

= Skeleton — cartilage

Gral e
wilf neth "
Seves pains of gill apertuces
B Superclass 2 s

G B2 s

Gnathostomata: eSS € e SopRrcuat AT
u flwnsslng

121 122
Subphylum Vertebrata !Subphylum Vertebrata
Superclass 2 Gnathostomata Class 1 Chondrichthyes
i - a -
HClass 1 Chondrichthyes: Uanszgnaau BWinaauuy placoid
MClass 2 Osteichthyes: Umnszgnudia M Cartilage skeleton
BClass 3 Amphibia: daiasdwbasiiivun BMVentral mouth
BClass 4 Reptilia: §aiaaoaan W+i7ladi 2 o §i aortic arches 7 @
HEClass 5 Aves: U B Separate & expose gill slits
HClass 6 Mammalia: ﬁ'mﬁgmanﬁq;mu M Gill slits & spiracles for respiration
U
M Shark, Ray, Skate, Saw fish, Ratfish
123 124
Subphylum Vertebrata
Spiracte econd
L Class 2 Osteichthyes ’
B Tasenadlunsegnudia
- M Scales- 3 types: ganoid, cycloid and ctenoid
i B 2193 2 Waadl aortic arch 4 ¢
B Fins- 5 types: pectoral, caudal, pelvic, anal and

dorsal fin

Swim
bladder Doraaltin  sipose tin Goudal

(characteriatic.
of trout)

Intestine

Conruet 0 Paun i . b 4 S Comniin

Wik 23N




104108 Princ.Biol.ll

Animal Kingdom

Subphylum Vertebrata
Class 3 Amphibia (Amphibians)

lﬁmﬁnju%vuuasﬁﬁiamﬁaﬂ lusiindn
Wladi 3 vias § cranial nerves 10 ¢
3 metamorphosis, 1ihs ectothermic
W3 3 Orders
M Order 1 Gymnophiona (Apoda) - Caecilians (ga‘u)
M Order 2 Caudata (Urodela) - Salamanders
B Order 3 Anura (Salientia) - Anurans
= N (Rana sp.) MAnN (Bufo sp.)

127

Anurans

Caecilians

Salamanders

Subphylum Vertebrata
Class 4 Reptilia (Reptiles)

fndm, Cranial nerves 12 a

§i Extraembryonic membrane

B Amnion, chorion, allantoins, yolk sac

Ectothermic, § 4 Orders

H Order 1 Testudines (Chelonia) - (61 AWIU NI
r o &

B Order 2 Squamata - 33390 ANWN JLHAU §

W Order 3 Sphenodonta (Rhynchocephalia) -
(99 1 ¥iim -Tuatara (Sphenodon) - iduaus

B Order 4 Crocodilia - 95219
120

Amnijotic egg — provides nutrients and protection

AYONIC MEMBRANES

. Amnion _ Allantois .
i {protection) : (wastes, gas i
ERE : exchange)

Skeleton and sheli of a turtle

Fused vertebrae

Subphylum Vertebrata
Class 5 un Aves (birds)

W §afiln wu unde q Audndidandu
W Slwufifidy (feather)

M wihdSunlewluidhdndwsuin
N nszgniuILazNad

B Uhnidhiazeay (beak) wasTaifiiu

M 113 4 Hiaq § aortic arch #hean

W szamanad 12 ¢

B §i internal fertilization aangmﬂmﬂw’
B LiflwFanuded illduasann

W Lsidlnszneilaans

132

Wk 255l

4
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uniifidinagluthau

MRatite vi3a flightless
birds (unhiiulaile)

Hunnszaanneg
(ostriches, rheas)

o o
munuaalans, undy
wazunii

M Carinate birds (unf
Ndunszgnan)
W 23 Orders

Animal Kingdom

Class Mammalia
dofidueanaisiiug (mammals

W Sigasniun (mammary glands) fvuw3sen (hair)
M ydwnaniinszgn 3 Fu

B Judaiidangu

M §i occipital condyles 2 ﬂ]uﬁnﬂ‘wanﬁ‘ius

W §iHlu 2 %a (diphyodont teeth)

B vhla 4 Waa & aortic arch #1edhe

B Siadeaunudlalnduiilisiiaeios

W szamanas 12 ¢

B §i internal fertilization, embryo 3aflunagn

134

Subclass Prototheria

M Monotreme ﬁmangmi’]u’lﬁ Taigisn
M Order 1 Monotremata
n riei’mhmflm (duck-billed platypus)

W AIUNOBUIN (spiny anteater 38 7
echidna)

mwniteangnithuds wiaily 2 Infraclasses
“Infraclass 1 Metatheria - figaminias
«Order Marsuplalia- 39313 (kangaroo)
‘Infraclass 2 Eutheria - 330 (placental
mammals) wiistilunatg Orders

135

Infraclass 2 Eutheria
fIa&19 Order

M Order1 Primates

- -~ L) .
H f9anvisauang (lemur w3a loris)
M 34 (monkey)
M il (gibbon)
m aUd (apes) wazanjud (human)
M Order 2 Proboscidae
B §1929, 7iu incisor fuenuua

B haaBeviathedubia
(Elephas maximus)

B 71498W3m (Loxodonta africana)

M Order 3 Lagomorpha
m fludadmi (incisor) 1 @:ﬁtm

W 1569 (rabbit) nszenui (hare)
M Order 4 Rodentia
o 4w . d sor o
u fludadmi 2 ¢ fiasann Lifidm
N dnfuns ny (rat) n3z3an (squirrel)
M Order 5 Perissodactyla
B Jafiud fhude Hvduiwnd
W 35 (horse) #NaY (zebra) Axta3a
(tapir) wse
M Order 6 Artiodactyla
W §nfiiug fidah 2 i
M g5 (camel) 1N (deer) une (sheep)
ung (goat) B35l (giraffe) ¥y (swine)

137

Wtk 15BN

A traditional
view of
animal
diversity
based on
body-plan
grades

(Campbell
and Reece,
2002)

Four main dichotomies
1.The parazoa-eumetazoa dichotomy
2.The radiata-bilateria dichotomy

3.The acoelomate, pseudocoelomate,
and coelomate grades

4.The protostome-deuterostome
dichotomy among coelomates

Copyright 2 Peatson Edic.
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ﬂ’J’lNﬁa’lﬂﬂﬂ’lﬂ?lB\‘ig(ﬂ’il

phylogenetic tree

LLU‘Iﬂ‘WSj (new phylogenetic tree)
14 molecular genetics 1w
Ban LlUNIIIUD

Animal Kingdom

New Phylogenetic Tree:
Molecular Genetics

MPhylogenetic tree tL‘LIU°lWN'ﬁ°17’f molecular
genetics Liganndastunuusidadild body
plans

Wisiiwmitaudulaun

W iUy uuEuenas Parazoa Uas Radiata

dichotomies

W miuaiu Monophyly of Deuterostomes

140

New Phylogenetic Tree:
Molecular Genetics

o o " v '
Eisiuansetulaun
HTwo Protostome clades

mLophotrochozoa ~ annelids and mollusks
" G3Bamy crown of cilia U¥A1 larva (lophophore)

mEcdysozoa - arthropods, nematodes

¥ S &

" gadammnmsiidailunguiionansaaanasu
(ecdysis)v[(i’f

BPlatyhelminthes — Aa313i coelom uazwaly

Tuareamae
141

Comparing the molecular-based and
grade-based trees of animal phylogeny

Radiata Bliateria Radiata Bliateria
Pt g — e
Dautero: Acoelo- Peeudo-
Prolostomes somes mates ;oslomates Costomatea

Proto
stoma:
gt

Lopho- Deutero-
phorates stomas
ey

{b) Tree based on body-plan grades

{a)Tree based on molecular comparisons
oo, st

w1dl 7IuiEng

Animal
phylogeny
based on
sequencing
of SSU-
rRNA

(Campbell
and Reece,
2002)

Deutercsiomia

Fadiata

Parazon . ‘i Eumetazon

Ancestral cofonial
chosnoftagellate
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