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The main objective of this course is to gain good
insight into the principles of animal taxonomy and its

applications:

¢ Higher categories.

e Methods of Taxonomy.

¢ Taxonomic variations.

e Steps for taxonomic preparation.
e Collecting and animal collections.
¢ Collecting technique.

e Collecting pieces of equipment.

e Labels numbering.

Coclerterata
. Specye e Care of the collection.

e

Protist ¢ International rules of Zoological nomenclature

¢ Keys and statistical analysis.
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Kingdom : Animalia

Subkingdom : Metazoa
Phylum : Chordata

Subphylum : Vertebrata

Class : Mammalia
Order : Rodentia
Suborder : Myomorpha
Family : Muridae
Subfamily : Murinae

Homo sapiens
Member of the genus Homo with a
high forehead and thin skull bones.

Homo
Hominids with upright posture and
large brains.

Hominids
Primates with relatively flat faces and
three-dimensional vision,

Primates
Mammals with collar bones and
grasping fingers.

Mammals
Chordates with fur or hair and milk
glands.

Chordates

Animals with a backbone.

Animals

Organisms able to move on their own.

Genus : Mus
Species : musculus
Subspecies : domesticus
(O VoY el ) ol Ju Aus musculus domesticus
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Figure 8.3: Whittaker’s Five Kingdom classification
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§ KINGDOM MONERA

+ Unicellular
\
+ Don't have nucleus and organelles, except ribosome
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Monera bacteria, blue-green algae (cyanobacteria), and spirochetes
Protista protozoans and algae of various types

Fungi funguses, molds, mushrooms, yeasts, mildews, and smuts
Plantae (plants) mosses, ferns, woody and non-woody flowering plants
Animalia (animals) sponges, wormes, insects, fish, amphibians, reptiles, birds, and mammals
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How animals are classified

| Domain (Domains) |

I Kingdom (Kingdoms) I

| Phylum (Phyla) |

| Class (Classes) |

| Order (Orders) I

| Family (Families) I

| Genus (Genera) |

Species (Species)
2015 Encycl

S

Species:

Panthera pardus

Genus:

Panthera
e Family:

Felidae

Phylum:
Chordata

Kingdom: .
Animalia

Domain:
Bacteria

Domain:
Archaea
Domain:
Eukarya
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Gambusia Poe,1855.

Gambusia affinis (Baird&Girard,1953)
Heterandria affinis (Baird&Girard,1953)
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Garra sahilia sahilia

Garra sahilia gharbia ssp.n
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Progarina archosaurlae gen.et.sp.n
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Willow flycatcher (left) and Alder Gray tree frog (top) and Cope’s gray

flycatcher  (right).Photo:  Powdermill tree frog (bottom). Photos:
Nature Reserve Courtesy of  Wikipedia and

Encyclopedia of Life
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Ursus
americanus
(American

black bear)

Species Gonut anlly Order

Ursus

.‘.’.. "‘.
Ursidae \ ™
Carnlvora

Mammull

Clnu Phylum Kingdom Domnln

Eukarya
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Domain=Superkingdom
Kingdom
Phylum
Subphylum
Superclass
Class
Subclass
Infraclass
Cohort
Order
Super family(-oidea- Hominoidea- )
Family(ldae-Hominidae)
Subfamily(- inae- Homininae)
(Ina-)Supertribe
Tribe(-ini)
Genus
Subgenus
Species
Subspecies
aceae Superfamily — <l jeadl) : dbadla v
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Morphological Approach s_alsl
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Ecological Approach sl

Behavioral approach S sl
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organelles),DNA hybrid, Karyotype
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Chemical appproach Immunology, Electrophoresis, Histochemical, sl vV
Chromatography Infrared Spectrophotometry
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FRESHWATER FISH

vector collection
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.Length of upper jaw (s l=}l 14 AN Il —\ Y .Snout length 5,3\ J 4k —Y _—
|
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.Caudal peduncle depth LA\ ia sl Gos — V7 .Caudal fin L3 s 3
.Soft dorsal fin i) I elalt daze 3 — VY _Caudal peduncle length 330 25— Jdk —A - .
.Nape 1) 53— A .Spinous dorsal fin LSyt 2y elalt 2ae N 1
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FIGURE 1 _
A—Metaphase chromosomes of male or female Drosophila virilis

virilts. B—Metaphase chromosomes of female Drosophila virslis
amerscang, (C—Metaphase chromosomes of male Drosophila virilts
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! . Chromosome Morphology
Chromosomes can be distinguished on the basis
of size and the relative locatuon of centromeres.
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(b)

Line of precipitation

Q/ \9 (precipitation arc)

Ag3

Ag4
Agar gel

(¢)
identity

non-identity non-identify

partial identity

Fig. 4-5 Diagrammatic representations of the double diffusion technique (a) Ouchter-
lony plate with antibody (.A_t.)_)'and antigens(Agl-4)in wells. (b) precipitation arcs forming
where the diffusing antibody and antigens meet at optimal concentrations, (¢) Ouchterlony

spectrum showing the three main types of information derivable.
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FAUNA OF SAUDI ARABIA 5 1983

No teeth in jaws Cyprinidae
Teeth in jaws

Several ossified dorsal and anal spines Cichlidae
No ossified dorsal Or anal SPINES .....ceciiririeirrieerrrreaaaseeesret e assrrnn s se s s sas s an s st an e aae e
Anal fin forming a gonopodium in males, teeth in jaws conical Poeciliidae
No gonopodium, jaw teeth tricuspi Cyprinodontidae

Only Cyprinidae and Cyprinodontidae will be described below.

Fam. Cyprinidae
Key to the genera

Mental disc present on ventral surface of the head Garra
No mental disc

Lower lip covered with sharp-edged horny sheath, 7 branched anal fin rays Cyprinion
No horny sheath on JowWer liP cooeo e
Barbels present, less than 7 branched anal rays Barbus
No barbels, more than 10 branched anal rays Acanthobrama

The genus Acanthobrama is not described here as there was no material from Arabia
available.

2\ & 2N e.?.{
Gen. Barbus CuF\Ligr, 1817 7 o

P

Key to the species

Anal fin with 5 branched rays B.arabicus
Anal fin with 6 branched Fays oo o ene s
One pair of barbels B. apoensis
Two Pairs Of Darbels .o
Dorsal fin with 10 branched rays

Dorsal fin with 7-9 branched rays

B. canis
B. exulatus

Barbus canis is not included in the descriptions as it is not native to Arabia (see above).

577
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S

A one-sample t-test (to test the mean of a single group against a
hypothesized mean);

The t-value is 1.57027. The p-value is .073713. The result is significant at
p< .05

A two-sample t-test (to compare the means for two groups); or

The t-value is 1.57027. The p-value is .147425. The result is significant at
p <.05

A paired t-test (to check how the mean from the same group changes
after some intervention).

X Y
20 5
11 15
15 14
10 17
17 8
19 9
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Population Mean (p):
Population Variance (¢%):
Sample Mean (M):
Sample Size (N):

—
—
—

Chi-square(N=30-

g5l =G &) =B =1C
Sp1 7 14
SP2 23 16
The Fisher exact test statistic value is 0.1033. The result is not
significant at p > .05.
Z-test-
Sample Size (N):

Z Score Calculations
Significance Level:
0.01

0.05

0.10

One-tailed or two-tailed hypothesis?:

One-tailed
Two-tailed

The value of Z is =5.27046. The value of p is < .00001. The result is significant at p < .05.

Reset

Calculate Z Score
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Monophyletic group Polyphyletic group Paraphyletic group

taxon that includes most taxon having species derived taxon that includes common
recent common ancestorand from more than one common ancestor but not all its
all its descendents ancestor descendents
species are geneticallyclosely  species are not genetically species different and can be
related and identified by its closely related but have identified by its morphology
morphology similar environments
TAXON 1 TAXON 2 TAXON 3
(monophyletic) (polyphyletic) (paraphyletic)
D E G H J UK 0D E G M 3K D E G H JONK
NS NS N/ NS~ N/ N/ \/ N/ \/
c \/F ' c \/r ' c \/F 1
= \/ = \/ ~
A A A
(a) (b) (c)

michele@library.health.ufl.e Phylogenetics Resources
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Linking Classification and Phylogeny

Phylogenetic (cladistic) classification reflects evolutionary history

The only objective form of classification - organisms share a true evolutionary history
regardless of our arbitrary decisions of how to classify them

Order F ity Ge
Classification Phylogeny oy ;” e
{ ; Panthern
Genus % g pardus v %
Family S —— {leopard)
' Genus
/ <  S— g Taxidea
) taxwus -
— | — <Ge‘ms E w'» S
Z / F 2
Class l“ _92'{5_ s Lutra lutrs
\ G— {(Ewropean
Genus otter)

I\ s Famidy mm— Conls ,‘0 A
‘\ . b latrans
2 %r: S (coyose) J& J.
\\ FJ"‘"Y S — ' c““’ M
Genus fupus o

(gray woin) &

]

Ashok Verma
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A phylogenetic tree represents a hypothesis about evolutionary relationships

Each branch point

represents the | aners iveages diverge | Taxon A
d:uﬂr;gs:r;f;rnm ~ i I Taxon B E Sister taxa are groups that
~ l—l — share an immediate
RN co Taman © COmMMmon ancestor
Tamon D
A rooted tree includes | Taxon E
a branch to represent . | ANCESTRAL |- L
the last common LINERGE . Taxon F A basal taxon diverges
ancestor of all taxa in Taxon G | [ Bearsa | . early in the history of a
the tree B0 ] group and eriginates near
TESR R e b ndiagi it vanty the common ancestor of the
Each branch point comman ancestor of patiem of divergence. group
represents the _
divergence of two A polytomy is a branch
SPECIEs from which more than

two groups emerge

Ashok Verma
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Parts of a phylogenetic tree

(SE=F=F -

node \
e i
\- Clade
speCies B

e T i
E s P
Clades
S -3 E
(g T=T=F_]

mgseCiaEn F

o=

Ermmnch

R. Tennant, Ph.D., M.L.I.S.



Scaled Branches
Species A

Species A
Species B

Species B

— Cecime O Species C
oo pecies _
Species D Si es b _
Species E
Root
L One Unit Species E o s One Unit

Unscaled Branches
Specias A

Species A

Species B Species B

Root Species C Root Species C
Species D Species D

Species E Species E

Vishakha Raina, 2019
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Cladogram outgroup
Example
Taxon 1 \
root
\

A
i LT \ Taxon 2 >Ingroup

© = Internal node C
(ancestor) Taxon 3 _J

[J » terminal node
(tip)
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Dendrogram
Hagf . .
L::.: ] werairame — rayfinned fish
— Cartilaginous fishes .
Ray-finned fishes <l - lungfish
] Coctocanth ] — Salamander
S Lisgfish i Lobe-finned fishes o f
l— Caecilians - — rog
Sarcoptermn Salamanders Amphibians .%!,:,{;!’ pr— U] €
- |— Frogs = : 3 \ -4 &
Turttes - \ 1\ — snake
Tetrapods Tuatara 4 '_,AF"' I\, 1 » ] a
e Lizards and snakes Reptiles 4" I‘ 5 gt 1 Za rd C
Crocodilians * = bi rd
Amniota Birds _ /1 — c rocodl 1 e ] b
::::::es Mammals "—)"_“l, 5 ’/ 2
Placentals - - mml

(https://en.wikipedia.org/wiki/Dendrogram) Sister group?
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Figure 20: Two homologous DNA sequences which descended from a

n ancestral sequence and

accumulated mutations since their divergence from each other. Note that although 12 mutations
have accumulated, differences can be detected at only three nucleotide sites. (from Fundamentals

of Molecular Evolution, Wen-Hsiung L1 and Dan Graur, 1991)
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Jukes-Cantor genetic distances(Insilicase)- 4
Number of changes 52

Length of sequences 5000
(Calculate)

Genetic distance: 0.0105

Variance of genetic distance: 0.000002

where K is the genetic distance, and d is the number of

observed

substitutions divided by the sequence length.

K

“ln(1-=d
a1 —2d)

1.5

.5t

where Kis the genetic distance and d'is the number of
observed substitutions divided by the sequence length.
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