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1. FISH PHYSIOLOGY
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1.1. VISION

« fish have fairly complex « camera-type » eyes

 their eyes need to be highly developed: many are sight-feeders
rather than smell-feeders

 adaptations to habitat

© Ivan Sazima

« fish have a more spherical lense and flattened cornea
compared to terrestrial animals Solea solea

Royal Museum for Central Africa (RMCA Tervuren) é-mﬁ @ ARSI b ni Al i

Session 2017

TERVUREN




1.1. VISION

« water deeper than 15 meters acts as an optical filter excluding most infrared and ultraviolet light

=>» less need for fish to have an extended color vision

« the sensitivity of a fish eye is
maximal at a certain wavelength
(Amax)- This value and its 95 %

450 500 350 600 650 T00 750
Wavelength (nm)

(Shand et al. 1998, modified)
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1.1. VISION

Search Page

Species Summary Page

Information by Topic

Acaronia nassa (Heckel. 1840)
Bigeye cichhd

Trophic ecology Life history Uses Miscellaneous
() Diet (O Growth () Aquaculture () Treaties & Conv.
(O Food items (O L-W relationship () Aquaculture profiles () CITES Upload your photos and videos Add your observation in Fish Watcher
- N - - =i C Native mat ALl suitable habitat | Powt\ap
() Food consumption () Length frequencies () Introductions () CMS

Y o
() Ration

() Predators

() Recruitment

() Reproduction
Physiclogy/Behavior O Maturity
() Metabolism () Spawning
() Gill area () Fecundity
(O Eggs
() Egg dev

my
() Larvae
(O Swim. speed (O Larval dynamics

'
(_) Abundance

(O) Diseases

() Ciguatera

() Processing

() Ecotoxicology

() Genetics

() Allele frequencies
() Heritahility

() Otoliths

() Mass conversion

() National databases
() Names by Language
(O Collaborators

() Public aquariums
() Expeditions

O Video

() Fish stamps and coins
() Uploaded photos anline

™y
QO Editor messages More information

Comnmon names

v

M Tp T Compar- peztet and han 0ot et e nerived

Synouyms

Length-tengtn

Morphounetrics

Vision of Acaronia nassa

Main ref. All, M.A. and H.-J. Wagner 1975

Maximum sensitivity @

Confidence interval

Munz, W.R.A. 1973

Other pigment(s) presant

Remarks Ratio: 62.2% A1.
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1.2. BRAINS

» most fishes have small brains, at least when compared to warm-blooded vertebrates

optic lobe
cerebellur
olfactory o
bulb ~___ \\
| P
Cer’eb'um pnu'tary

© 2002 Encyclopedia Britannica, Inc. (modified)

© Pearson Education, Inc. (modified)

. : : Environmental Biology of Fishes Vol, 25, No. 1-3, pp. 205-219, 1989
because Juver” IeS have Iarger bra|n ©) Kluwer Academic Publishers, Dordrecht.

relative to body weight than adults, it
was mostly adult fishes which were

used for comparative studies The brain organization of butterflyfishes

A A - Roland Bauchot’, Jean-Marc Ridet! & Marie-Louise Bauchot®
available in FishBase el AfeTLOmISE . -
! Laboratoire d'Anatomie Comparée, Université Paris 7, 2 Place Sussieu, 73251 Paris Cedex 05, France
* Laboratoire d'Ichthyologie générale et appliquée, Muséum National d'Histoire Naturelle, 23 rue Cuvier,
75231 Paris Cedex (15, France
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1.2. BRAINS

Search Page

Information by Topic

Trephee etokogy

Species Summary Page

© P. N. Duarte

Relationships between fish brain weights and body weights for

Scorpaena scrofa

Roland Bauchot, Monique Diagne, Roland Platel, Jean-Marc Ridet and Marie-Louise Bauchot

Body weight

(W; g) (B; mg)

Brain weight

Université Paris 7 Laboratoire danatomie compar€ e
[n=4]

Sort by - ° Body weight

Relative brain weight graph (loading may take 2-3 min.)

Encephalization
coefficients

SL (cm)

_! Brain weight "' SL "/ TL '"_/ Ref

130
185
240
6520

105
125
155
170

(BAW)

0.8080
0.67a0
0.6460

0.2740
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1.2. BRAINS

H Relationship between relative brain weight and body
weight

4.0
35
Z: Grey dots: data from different species in FishBase

2 Black dots: data for sharks and rays, which have large

v brains, possibly to support their electro sensing ability.

1.0
0s

Encephalization c oeffici ent
Log (brain weight x 10 S.l' body weight)

The 6 dots below the cloud belong to lampreys.
0.0

Body weight (log; mg)

# miscellaneous spp. # Elasmobranchii (sharks and rays)
{n=3037) n=33

Petromyzon marinus

Oz consumption (log O3 .l".ﬂn.lzigl't[m ]}

This table shows that large brains require more ve e . s
oxygen, and are therefore common in more active E e ephalization coefficiert
fish with higher metabolic rates. Logibrain weight / (body weight)?% 1)
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1.3. METABOLISM

Search Page Species Summary Page

Oxygen Consumption Studies for Oreochromis niloticus
g=n consumption _:'=::' {loading may take -3 mins.)
COxygen consumption Weight Temperature Salinity Activity Applied stress
{mgfkg/h) at20°C = G

46 3.4 22E.00 2.0 o reutine Py powxia

3.1 144,70 23.0 o reutine Ty poxia

g 195.00 2.0 o reutine Py powxia

.8 225,30 23.0 o reutine Ty poxia

353 250,30 25.0 O routine Pryposxia

] 372 203.10 23.0 o reutine Ty poxia
.7 310.00 26.0 o standard none specified

48.2 ED.40 23.0 o reutine Ty poxia

B 3.4 I2.60 2.0 o reutine Py powxia

- - BE 5E.2 101.40 25.0 i routine Pryposxia
UserI Informatlon o3 61.5 77.00 25.0 O routine none specifisd
for fISh Culture and 4 57.4 310.00 6.0 o routine none specifind
. o4 62.4 47.00 25.0 standard none specilisd

f|Shery 104 5E.5 30.00 25.0 o reutines Ty pewia
104 EE.B ED.0D 2.0 o standard none specified

management a.o. 107 70.9 23 50 5.0 o roustine hrypoacia
- 111 424 310,00 0.0 o =tardard t=mperatues

1132 743 ZB.00 25.0 O routine hryposia
118 310.00 35.0 O standard t=mp=ratur=

Documents the 122 BD.B Z5.50 25.0 O routine hryposia

OXygen 123 El.4 16.60 25.0 o routine Prypaosia

. 124 EL.7 22,80 23.0 o reutine Ty poxia
Consumptlon Of 134 587 50.00 5.0 o standars rone spacifing
- 135 310.00 35.0 O routine temp=raturs

species, based on o2 . ke —

H 143 €33 310.00 30.0 o routine temp=raturs
experlments 156 103, 17.10 2.0 o reutine Py powxia
publ |Shed |n 173 114.5 £3.80 5.0 12 routine rone specified

. 1B6 123.0 2.20 2.0 o reutine Py powxia
I|teratu re. 7’000 188 1317 52.66 5.0 23 mitine rars spacifisg
214 1416 BE3.B% 2.0 12 reutine none specified
reccrds for Over 219 144,82 EE.B4 23.0 ] reutine none specified
a 220 145.6 7710 2.0 o reutine none specified

300 SpeCIeS 246 162.7 2.10 23.0 o reutine Ty poxia
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1.3. METABOLISM

« available are the factors known or likely to affect the metabolic rate: body weight, temperature,
salinity, oxygen concentrations, activity level, swimming speed, applied stress, ...

Oxygen Consumption Studies Summary for Oreochromis niloticus

Main Ref. Becker, K. and L. Fishelson, 1986

Species (OXYREF) Oreochromis niloticus  Ref. Becker, K. and L. Fishelson, 19856

Weight (g) 310.0

Sex unsexed

Number 4

Temperature (*C) 30.0

Salinity (ppm) 0

100% oxygen (mag/l)

Oxygen - R

Saturation % o 0 ("t't't"'».t.!‘t‘o

Oxygen consumption (mg/kg/h) 111.4

at 20C (ma/kg/h) 49.4 4 A
Activity level standard ST _ é@M.u;‘ﬁ ‘s:'r{‘x'
Applied stress temperature

Swimming speed (BL/s)

Comments

FishBase and Fish Taxonomy Training
Session 2017
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http://research.amnh.org/ichthyology/staff/mljs/mljspubs/mljspubs.html

1.3. METABOLISM

« Oxygen = O, concentration of the test water (mg/l)

« Saturation = actual oxygen concentration of the test water as percent of the maximum possible
oxygen content.

« Activity level = standard (resting fish), routine (spontaneously active fish) and active (swimming

fish)
Oxygen Consumption Studies Summary for Oreochromis niloticus
Main Ref. Becker, K. and L. Fishelson, 1986
Species (OXYREF) Oreochromis niloticus  Ref. Becker, K. and L. Fishelson, 1986
Weight (g} 310.0
Sex unsexed
Number 4
Temperature (*C) 30.0
Salinity (ppm) 0
100% oxygen (ma/l)
Oxygen
Saturation %
Oxygen consumption (ma/kaih) 111.4
at 20C (ma/ka/h) 49.4
Activity level standard
Applied stress temperature

Swimming speed (BL/s)

Comments

FishBase and Fish Taxonomy Training
Session 2017
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1.3. METABOLISM

» Applied stress = pertains to stress applied before or during an experiment (none specified,
temperature, photoperiod, feeding, starvation, toxins, hypoxia, hypercapnia, (changes in) salinity,
high or low pH, sedative, transport and other stress

« Swimming speed = another index of activity; reported as/converted to BL/s (BL = fork length or total

length)
Oxygen Consumption Studies Summary for Oreochromis niloticus
Main Ref. Becker, K. and L. Fishelson, 1986
Species (OXYREF) Oreochromis niloticus Ref. Becker, K. and L. Fishelson, 1986
Weight (g) 310.0
Sex unsexed
Number 4
Temperature (*C) 30.0
Salinity (ppm) 0
100% oxygen (mua/l)
Oxyagen
Saturation %
Oxygen consumption (ma/ka/h) 111.4
at 20C (mag/kah) 49.4
Activity level standard
Applied stress temperature

Swimming speed (BL/s)

Comments

Royal Museum for Central Africa (RMCA Tervuren)

FishBase and Fish Taxonomy Training
Session 2017

T




1.3. METABOLISM

Miscellaneous species
® Family
® Current species
@® Current estimate

.\ v
- e

oML sﬂ&m

O, Consumption (log; mg/kg/h)

L 4
-4 -2 0 2

Body weight (log; g)

Relative oxygen consumption of Oreochromis niloticus () compared with

miscellaneous species (orange). Note the relatively straight descending line and
the vertical series of values cause by stresses applied.

FishBase and Fish Taxonomy Training
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1.4. SWIMMING MODE and SPEED

» The classification of swimming modes of fish consists of two levels (Lindsey 1978):

o the first (Roman numerals) describe what may be called as the swimming “type”
o the second (bullets) describe the swimming “mode” proper

Movements of the body and/or caudal fin:

The modes in | imply a gradual transition from
undulation of the entire body (including trunk)

Anguilliform
Subcarangiform
Carangiform
Thunniform
Ostraciiform

Ostrailfonn

Crzcillatory

© www.ece.eps.hw.ac.uk
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1.4. SWIMMING MODE and SPEED

I1. Undulation of median or pectoral fins: Ranking of modes in | and Il to 11l
Amiiform implies gradual transition from
Gymnotiform undulations to oscillations as the
Balistiform movements  generating  major
Rajiform propulsive force.
Diodontiform

I11. Oscillations of median or pectoral fins:
» Tetraodontiform
» Labriform

pectorals dorsal anal dorsal & anal

Eajiform Diodortiform Amiiform

Labriform

o e
g =X T

Oscillatory Tetraodontiform

fin motions

© www.ece.eps.hw.ac.uk
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1.4. SWIMMING MODE and SPEED

» note that this table presently pertains only to juvenile and adult fish; fish larvae have limited
repertoire of swimming types and modes

Species Summary Page

!

Swimming mode for Esox [lucius

Esox lucius

Main ref. a574

Swimming type f:_ri_lr‘;dulatmn of median or pectoral cwimming mode ( diodontiform Ref.
Aspect ration of caudal fin 1.5 J Ref. 12676
Comments

A. Thunnus obesus, A=7.5

the aspect ratio of the caudal fin closely correlates with its
average level of activity (Pauly 1989)

it is calculated from A = h?/s, where h = height of caudal fin
and s = its surface area

FishBase and Fish Taxonomy Training

Royal Museum for Central Africa (RMCA Tervuren) é.fﬂﬁ' Session 2017
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1.4. SWIMMING MODE and SPEED

Search Page

Species Summary Page

Esox lucius

[n=8]

burst

1.47 7.37

1.5 7.5 burst

_—) o 12.7 burst

2.08 burst

2.86 burst

Main ref. Bainbridge, R. 1958
Data Ref.

Length (cm)
Speed (mis)
Speed (Lis)

Comments

Swimming speeds of Esox lucius

Sort by : @ Speed (m's) '/ (Lengths/s) "/ Mode
Speed (m/s) (Lengths/s) Mode
1.44 3.9 sustained

_/ Length type '_/ Length

\

G/
©Brémi%§&qg8)
Length type

TL 37
5L
TL 20

TL 16
=

SL

Swimming speed for Esox lucius mode = describes mode of

swimming as sustained, burst or
other

transformation to SL/s and m/s
allows comparison

Royal Museum for Central Africa (RMCA Tervuren)
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1.5. GILL AREA

» this table presents measurements of the gill area in fishes so far published

» Gill area = surface area that limits the oxygen intake and hence the metabolic rate and growth
rate of fishes

» species-specific differences in gill area can be related to swimming mode, activity level (caudal
fin aspect ration), ...

« some species have air breathing organs allowing to take oxygen directly from the air (intestine,
lung-like structures, modified gas bladders, ...)

A Sturgeon
e 5 and maony
U E oo Teleosts
TRRPGY U VY VT 0
NN P s aAaadaf anA

Lepidosteus
and Amio

Erythrinus

Tetropods

www.talkaboutfish.com X7,
www.blc.arizona.edu
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1.5. GILL AREA

Search Page Species Summary Page

/i

)
A4
)

1

i

7‘) ) )"-]\) ¢

Relative qill area studies for Oreochromis niloticus niloticus

Gill area vs body weight graph (loading may take 2-3 min.) [n=1]
Body weight Gill area Gill area / weight Ref. Blood/water distance Ref.

(9) (cm?) (em?/g) (pm)
1000.00000 1024.82997 1.02

Gill Area Summary for Oreochromis niloticus

Main Ref: Marcisco Fernandes, M., 1996
Body weight (g): 100000000

Gill area (cmd): 1024.83997
Gill area / weight (cmd/g): 1.02
Blood/water distance {Jm):

Comment:

Entered by: Froese, Rainer- 18.12.98 Back to Search

TERVUREN
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1.5. GILL AREA

Gill area Jog; mm 2

mizcellaneous spp.
(n = 25E)

4.0 - & Frvnnfyonres mpkirs

(n=15)

Bochy weight {log; mog)

Relative gill area
{log;mm? * g}

This log-log plot show that the relative gill area declines
with body weight, with a slope of about -0.2.

0 1 2 3

Body weight {log:g)

FishBase and Fish Taxonomy Training
Session 2017

Royal Museum for Central Africa (RMCA Tervuren) é-mﬁ

TERVUREN




1.5. GILL AREA

» selecting “Graphs” in the “Information by Family” section of the Search Page allows the user to
create Relative brain weight, Gill Area and Relative oxygen consumption graphs for different
families

Search Page

Information by Family

| v] | v]
(7)) Family info. () Identification by pictures () References (FishBass) m
() All fishes () List of pictures () Missing photos ) opettes teology Matrix

oy H H Yy = 1 Yy f
() Nominal species () ldentification keys () Stamps and coins

Graphs by Family
Select Family: | 2

() Auximetric graph ) Lm vs Linf graph () Reproductive load graph

() M vs K graph () M vs Linf graph ) Length-weight (a vs b) graph

' Relative brain weight graph ) Gill area graph ' Relative oxygen consumption grap
|

Royal Museum for Central Africa (RMCA Tervuren) é-mf@ @ FEERIE and8|2§2igﬁx;§ 1o7my Training




1.6. SOUNDS

« sounds are ideal for animals to communicate in water. Fishes produce sounds in different
behavioral contexts:

* sounds can be produced passively (‘mechanical sounds’, byproducts of foraging, moving, ....) or actively
(‘biological sounds’, using organs initially developed to perform other functions)

» fishes can make different types of sounds:

Synodontis melanopterus

croaks
clicks
snaps

rubbing or striking together skeletal components or teeth (stridulating)
using muscles (sonic muscles) on or near swim bladder (drumming)
quickly changing speed and direction while swimming (hydrodynamics)

Royal Museum for Central Africa (RMCA Tervuren) é_fﬂf@ ‘\ !l FEEEEE andszzzigﬁxfgﬁmy Liliuine




1.6. SOUNDS

Information by Topic

Trophic scology Life histery

items

consumption
©) Predators
©) Genetics
() Allele frequendies
() Heritability

() Larval dynamics

@) Abundance

Caranx hippos © D. Flescher

List of Sound for Caranx hippos

Main Ref. ™S <o nd File Production
358320 CAHIP_S1 grunts yes, active sound production

358320 CAHIP_S2 croaks yes, active sound production

_» FishBase and Fish Taxonomy Training
- Session 2017

Royal Museum for Central Africa (RMCA Tervuren)




1.6. SOUNDS

Sounds Made by Caranx hippos

Picture by Carvalho Filho, A.

Please be patient while sound file is loaded. You may have to increase volume settings.

If you did not hear the sound. iClick here to download sound file.;

Sound produced yes, active sound production

Type of sound produced croaks

Sound production organ teeth & swim bladder

Sound mechanism stridulation of well-toothed mouth reinforced by large swim bladder

spontaneous, sustained croaking during capture in net, sounds easily stimulated with

Behavioural context 4 5 2 s X
mild manual stimulation (continued production even out of water)

Reference Fish, M.P. and W.H. Mowbray, 1970

Remark

FishBase and Fish Taxonomy Training
Session 2017
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1.7. PROCESSING

« this table is an attempt to incorporate fish as a consumable product in FishBase

Search Page Species Summary Page

Proxims for Scomber scombrus

Sortby : @& Country O Locality O Ref
Country Locality

[

lot available E0TGES t, Sable P
(Mot availabl Georges Bank, Sabl Momber scombrus o sl
(Mot available _ Gulf of Mexico

ailable MNorth American coast

(Mot available Patagonian zhelf 4883

Strait of La Manche and Morth Sea

ailable

(Mot available Mot =pecified o0

Royal Museum for Central Africa (RMCA Tervuren) é\fﬂﬁ @ ARSI b ni Al i
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1.7. PROCESSING

Proximate Analysis of Scomber scombrus
Mainly from V.P. Bykov (1983, Ref. 4883)

OE. s\m

Main ref. Bykov, W.P., 1583 W
Country

Locality Patagenian zhelf

Remark The meat of thiz mackerel iz zoft and tasty. Depending upon the fat content of the fizh, taste properties vary

from =atizfactory to good. Canned and amoked products should be made from thiz mackerel.

Weight proportionzs
Chemical compozition
Body parts
MeatiFillet

Liver

Hoe

\Viscera
Head/bone/fins
Wasteloffal

Comment

Moizsture % Protein % Fat % Ash %
F33-0 242-0 0.9-0 16-0
60.4-71.8 17.7-15.4 55-164 1.3-2
F21-80.3 191 -0 0.6-5.1 16-0
F32-791 13.4-14 42-79 2-23
806 - 97 .1 199-245 215-295 F3-82
0-0 0-0 0-0 0-0

Royal Museum for Central

Africa (RMCA Tervuren) é-mﬁ

TERVUREN
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FishBase and Fish Taxonomy Training


http://www.uwp.no/

2. GENETICS

« Fish genetics is covered by 4 main tables in FishBase:

GENETICS
ALELLE FREQUENCIES

1.
2.
3. HERITABILITY
4.

More information
ST R A I N S Countries Common names Age/Size References Collaborators
FAQ areas Synonyms Growth Aquaculture Pictures
Ecosystems Metabolism Length-weight Stamps, Coins
Occurrences Predators Length-length Strains
Search P age Introductions Ec otoxicol.o gy Length-fre qL}encies Genetics .
Stocks Reproduction Morphometrics Allele frequencies
Information by Topic Morphology Hertability Swim. type

Larvae Diseases Gill area
Trophic ecclogy Life history Uses Miscellanecus Larval d}'naﬂﬁcs PI'OCESSiﬂg
Diet Growth Agquaculture Treaties & Conv. Mass conversion Brains
Food items L-W relaticnship Agquaculture profiles CITES Vision
Food consumption Length frequencies Intre-ductions CMS
Ration Reouitment Diseases Mational databases
Predators Reproduction Ciguatera Mames by Language
Maturity Processing Collaborators

Physiclogy/Behavior
Spawning Ecotoxicology Public aguariums

Metabolism

Gill area Fecundity Genetics Expeditions

Brains Eggs Allele frequencies Video

Egg dew. Heritability Fish stamps and coins

Vision

Fish sounds Larvae Crtoliths Uploaded photos online

. Larval dynamics Mass conversion Editor messages
Swim. speed

Abundance

FishBase and Fish Taxonomy Training
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2.1. GENETICS

« this table contains karyological and cellular DNA content data, important for studies of the
genetics and systematics of fishes

Search Page

Species - English name % Family *
Abbottina rivularis Chinese false gudgeon Cyprinidae

Genetics Records Spec I eS Su m m ary Pag e
(1to500 ) R : i ‘i r’,
[ show all records y g

Freshwater bream Cyprinidae
Marbled headstander Anostomidae

yellowtail sergeant Pomacentridae

Sergeant-major Pomacentridae
Scissortail sergeant Pomacentridae
Blackspot sergeant Pomacentridae
Indo-Pacific sergeant Pomacentridae

Abyssocottidae

Mud sunfish Centrarchidae

Mottled loach Nemacheilidae

Talking catfish Doradidae
Yellowfin goby Gobiidae
Gobiidae

Acanthopagrus latus Yellowfin seabream Sparidae

Genetics Records for Clarias gariepinus
[n=3]

Sort by : ® Locality ) Country ) Genetic markers ) Ref.

Chromosome number

Locality Country Haploid/ Diploid/ :_Ig'r‘ié'r‘; Ref.
gametic rygotic

(n) (2n)
22 56 - 56

Mo

2209

Africa

Cote d'lvoire 28 56 - 56 Mo 34370

Ivory Coast

‘ Ivory Coast Cote d'lvoire 28 56 - 56 Mo 34370

Royal Museum for Central Africa (RMCA Tervuren) @fﬂﬁ’l @ FEERIE andSFelzf;i;I)'ﬁxzo(? 1o7my Training




2.1. GENETICS

« Chromosome number = haploid and diploid chromosome number, range given if variable

« Chromosome type = numbers of chromosomes of different types

Genetics Summary for Clarias gariepinus
Main ref. Hinegardner, R. and D.E. Rosen, 1972
Country
Locality™'r. Africa Sex.
Ozouf-Costaz, C., G.G.
number Haploidigametic (n) - 28 Ref Teugels and M. Legendre,
1990
Ozoui-Cosiaz, C., G.G.
Diploidizygotic (2n) : 56 - 56 Ref. Teugels and M. Legendre,
1990
Czoui-Cosiaz, C., G.G.
Chromaosome Type Ref Teugels and M. Legendre,
1990
Metacentric ] Subtelocentric MetaSubmetaceniric
Submetacentric 24 Telocentric/Acrocentric 24 Subtelo-Acrocentric
Ozoui-Cosiaz, C., G.G.
ST T 35 Ref. Teugels and M. Legendre,
no.
1990
Sex determining
mechanizm S
DMA Content 12 Ref Hinegardner, R. and D.E
(haploid) ’ ) Rosen, 1972
Genetic markers Ho Ref.
. . Ozoui-Cosiaz, C., G.G.
Remarks Yalues given in the form are fior the males. Females have &m + Ref. Teugels and M. Legendre,

25 sm + 23a, NF = 89. Location: Africa. 1990
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2.1. GENETICS

Chromosome type depends on the position of the centromere

Chromatids

“ﬁShort arms/aa

Centromere

Long arms

A B C D

Position of the centromere in (A) metacentric; (B) submetacentric; (C) acrocentric; and (D) telocentric chromosomes.

© Houghton Mifflin Company
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2.1. GENETICS

« Chromosome arm number = largely dependent on chromosome type; metacentric chromosome
has 2 arms, telocentric only one

Genetics Summary for Clarias gariepinus
Main ref. Hinegardner, R. and D.E. Rosen, 1972
Country
Locality™'r. Africa Sex.
Ozouf-Costaz, C., G.G
Chromosome . N - W Le -
number Haploidigametic (n) - 28 Ref :IFE':'!EVIE and M. Legendre,
Ozoui-Cosiaz, C., G.G
Diploidizygotic (2n) : 56 - 56 Ref. Teugels and M. Legendre,
1990
Ozoui-Coslaz, C., G.G
Chromaosome Type Ref Teugels and M. Legendre,
1990
Metacentric ] Subtelocentric MetaSubmetaceniric
Submetacentric 24 Telocentric/Acrocentric 24 Subtelo-Acrocentric
Ozoui-Cosiaz, C., G.G
rﬁ;hrmmsum& anm aa =(2*8)+(2*24)+24 Ref. Teugels and M. Legendre,
: 1990
Sex determining
mechanizm S
DMA Content Hinegardner, R. and D.E
(haploid) 12 et Rosen, 1972
Genetic markers Ho Ref.
. . Ozoui-Cosiaz, C., G.G
Remarks Yalues given in the form are fior the males. Females have &m + Ref. Teugels and M. Legendre,

25 sm + 23a, NF = 89. Location: Africa. 1990
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2.1. GENETICS

« Sex determination mechanism = information on how males and females of the species are
designated; ZW = females, two different kinds of chromosomes; ZZ = males, same chromosomes

Genetics Summary for Clarias gariepinus
Main ref. Elinkhardt, M. M. Tesche and H. Greven, 1995
Country Cote d'lvaire
Locality ™. Ivory Coast Sex, female
Chromosome number Haploid/gametic (n) - 28 Ref.
o . ) Teugels, G.G., C. Ozouf-Costaz, M
Diploidizygotic (2n) - 56 - 56 T Legendre and M. Parrent, 1992
Teugelz, G.G., C. Ozouf-Costaz, M
e Lzt Legendre and M. Parrent, 1992
Metacentric & Subtelocentric MetaSubmetacentric
Submetacentric 25 Telocentric/Acrocentric 23 Subtelo-Acrocendric
‘! ? ' "‘ - R
Chromosome arm no. 89 Ref. cx N K 5 (]& 5€ ! " i ” 1!
1 2 3 4 5 € ' 2 3 N '
Sex delermining ZW-ZZ rer (¥€ 3€ I3 HE 20 % S RIRIRIRIRIAL
I'I"IEEhﬂI'IIEITI 7 8 9 1c n 12 . . 0 o ' i
_ it 44 a4 X3 #k 4 TR IR TR I ]
DHA Content (haploid) RBef | « 15 1#® © 1 Yo w o owo
82 ¥ aa aa ‘t TER I a1 '.
19 20 21 22 ’ 2 ) . XY
Genetic markers Mo Ref. 2
Female Male
Remarks Ref.
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2.1. GENETICS

« DNA content (‘C-value’) = gives specific haploid cellular content (in picograms); a measure for cell
size (large cells = high amount of DNA per cell)

Genetics Summary for Clarias gariepinus
Main ref. klinkhardt, M, M. Tesche and H. Greven, 1995
Country Cote d'lvaire
Locality ™. Ivory Coast Sex, female
Chromosome number Haploid/gametic (n) - 28 Ref.
Diploidizygotic (2n) : 56 - 56 Ref. LTg:|ch|IEe 0 Drourtostas I

Teugels, G.G.. C. Ozouf-Costaz, I
Legendre and M. Parrent, 1992

Chromosome Type Ref.

Metacentric ] Subtelocentric hMetaSubmetacentric

Submetacentric 25 Telocentric/Acrocentric Subtelo-Acrocentric

Teugelzs, G.G., C. Ozouf-Costaz, I

Chromosome arm no. 83 RET Legendre and M. Parrent, 1932

Zex determining Raf Teugels, G.G., C. Ozouf-Costaz, I
i : Legendre and M. Parrent, 1992

DMA Content (haploid) Ref.

Genetic markers Ref.

Remarks
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2.1. GENETICS

» Genetic marker = states whether genetic marker(s) exist in the species; a genetic marker is a gene
or DNA sequence with a known location on a chromosome; used for paternity testing, tracing
inheritance, ...

Genetics Summary for Clarias gariepinus

Main ref. Klinkhardt, M. M. Tesche and H. Greven, 1985
Country Cote d'lvaoire
Locality™r. Ivory Coast Se. female
Chromosome number Haploidgametic (n) - 28 Ref.

Diploidizygotic (2n) - 56 - 56 Ref. |_Tg2|ch|IEe O Dot I
Ohramosome Type e B P
Metacentric 3 Subtelocentric MetaSubmetacentric
Submetacentric 25 Telocentric/Acrocentric 23 Subtelo-Acrocentric
Chromosome am no. ag Raf Teugels, G.G., C. Ozouf-Costaz, M

Legendre and M. Parrent, 1992

Sex determining Teugelzs, G.G., C. Ozouf-Costaz, M

EW-£E Ref.

mechanizm Legendre and M. Parrent, 1992
DHA Content (haploid) Ref.
Genstic markers Mo Ref.
Remarks Ref.

FishBase and Fish Taxonomy Training
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2.2. ALLELE FREQUENCIES

Search Page Species Summary Page

N N N TR 3
Available Electrophoretic Studies e .. ‘:: .
n =250 % s v TR
8
i » - ) i
Sort By: ® Species () English name O Family : RN
e % "
Species English name Family 5
Convict surgeonfish Acanthuridae
Spotted green goby Gobiidae
Yellowtail clownfish Pomacentridae

Cyprinodontidae

Spanish teothcarp Cyprinodontidae
Big-scale sand smelt Atherinidae
Sand smelt Atherinidae
Red tailed tinfoil Cyprinidae
Algerian barb Cyprinidae
Mediterranean barbel Cyprinidae

Callionymidae

Clarias gariepinus
PR o

Allele frequency = number List of populations of Clarias gariepinus
of copies of particular allel
divided by number of
copies of all alleles at

[n=3]

Sortby : '@ Locality Country Total loci Polymer-phic loci

Locality

Country Total loci Heterozygosity Polymor-phic

genetic place (locus) in a obs. | Exp. loci
populatlon 1 Bouake, culture (April, 1988}_ Cote d'Ivoire 13 0.17 0.1746 0.530
2 Bouake, culture (October, Cote d'Ivoire 13 0.17 0.18 0.46

19849)
Seben (September, 1989)

Niger 13 0.06 0.0673 0.154

Average 13 0.133 0.141 0.384

O = " " . .
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2.2. ALLELE FREQUENCIES

Electrophoretic studies for Clarias gariepinus
Gene Alleles
L7
Main ref. Teugels, G.G., R. Guyomard and M. Legendre, 1992 //

: . il | Gene
Locality Bouake, culture (April, 1988) i ™ Locus
Country Cote divaire Sample source captivity
Total loci 13
Heterozygosity 017

s’ N’
Expected Heterozygosity 0.1746 \ /

Polymorphic loci 0.539

Comments

Expected heterozygosity = proportion of individuals which are prospective
heterozygotes based on the allele frequencies and assuming Hardy-Weinberg
equilibrium; these are computed for every locus, population and species and

help to indicate, for example, the potential for selective breeding

Homologous Chromosomes

Royal Museum for Central Africa (RMCA Tervuren) é_fﬂ
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2.2. ALLELE FREQUENCIES

# micellaneous spp.

[n =405

Pt
=M

Pt
—

-l
—

=

:
515
5
:
8

& Qreochromis nifoticues niloticus

n=11)

Observed heterozygosity ( x 10-2 )

Royal Museum for Central Africa (RMCA Tervuren)
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2.2. ALLELE FREQUENCIES

« Polymorphic loci = number of polymorphic loci/total number of loci examined; a locus is
considered polymorphic if the frequency of the most common allele does not exceed 95%.

G )
Electrophoretic studies for Clarias gariepinus et
|7
|
Main ref. Teugels, G.G., K. Guyomard and M. Legendre, 1992 - "
=

Locality Bouake, culture (April, 1988)

Country Cote divoire Sample source  captivity

Total loci 13 = &

Homologous Chromosomes

Heterozygosity 017

Expected Heterozygosity

Polymorphic loci

Comments

. v o . oo
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2.3. HERITABILITY

e aims to assist the application of genetics to modern aquaculture

« contains records of heritabilities and responses to selection

Search Page

Heritability Records
n=24a
Sort By: '@ Species English name Family
Species English name Family
Gambusia affinis Mosquitofish Poecilidae
Ictalurus punctatus Channel catfish Ictaluridae
Oncorhynchus mykiss Rainbow trout Salmonidae
Qregchromiz gureys Blue tilaniz Cichlidae.
Oreochromis mossambicus Mozambigue tilapia Cichlidae
Oreochromis nifoficus Nile tlapia Cichlidae
Salmo safar Atlantic salmon Sl
Salmo trutta Sea trout Population Characteristics for Oreochromis mossambicus

[n=28]

Sortby : '@ Locality Trait Heritability Ref

Locality Trait Heritability Ref

Canada growth rate 0.04000 2050
Canada growth rate 0.04000 2050
Canada growth rate 0.29000 2050
Canada growth rate 1.09000 2050
Canada growth rate 0.30000 2050
Canada growth rate 0.07000 2050
Canada growth rate 0.74000 2050
Canada growth rate 0.80000 2050
Royal Museum for Central Africa (RMCA Tervuren) émf@ FEERIE andslzelzzigﬁxzoc;] 1o7my Training
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2.3. HERITABILITY

Heritability Summary for Oreochromis mossambicus
Main ref. Kamonrat, W. and B.W. Doyle, 1938
Country Canada
Locality Dalhousie University
Trait growveth rate
Comment Scale circulus spacing (CIRC) - MECIRC.

Mean 5160000 i pg

sD 0.04000 ' ] : 1.47000

Hentability 0.30000 sib analysis

Comment Estimated heritability based on sire components of vanance.
Selection studies
Response (%)

Comment

« Heritability (h?) = the proportion of additive genetic variance in the total phenotypic variation, i.e.
will the trait be expressed or passed on to the offspring? If a trait is sufficiently heritable (‘fixed in
the genes’), selective breeding is likely to be very effective; if h2 is low, environmental factors have
caused most variation and little genetic gain can be obtained by selection.

FishBase and Fish Taxonomy Training
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2.4. STRAINS

« allows the documentation of ancestry of cultivated strains

« strains may emerge through the simple act of domestication and

restricted gene flow among farms or through breeding practices

(selective breeding, chromosome-set manipulation, hybridization and/or
gene transfer)

Common carp varieties resulting from selective breeding and genetic improvement

.......
.........

<<<<<<

TERVUREN
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2.4. STRAINS

« the registry can be used to locate fish with specific characters and to track genetic improvement
technologies. However, by recording the number of breeding individuals in the strain, the registry
can also serve as a watch list for potentially threatened strains.

« the genetic data, including histories of founding population, broodstock management, status of the
strain and descriptions of the distinguishing characters of the strains will assist in the utilization and
conservation of intraspecific genetic variation in aquaculture.

Tilapia ND-41 strain: all-male population without
hormonal treatment for sex reversal

W N

Oryzias latipes “glowfish”
Rare guppy strain “Japan full golden

albino” (Poecilia reticulata)

© www.edas.com.au

© Aquaculture Production Techhoiogy Ltd
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2.4. STRAINS

List of Strains for Oreochromis niloticus
[n=30]

Sort by 0 Strain code Stook definition Ref.

Strain code Stock definition

Orecchromis niloticus filoa: Uganda strain. Introduced to the Kajansi Fish Culture
Station, Uganda from Lake George. Year of introduction and size of founding stock
are unknown.

ORNILED0O20 2679
Oreochromis niloticus fifoa: Israel strain. Introduced to the Gan Shmuel hatchery,
Israel from Kajansi Fish Culture Station, Uganda by Pruginin in 1969. Founding
stock consisted of 120 fry and a further sample (?) in 1970.

DOR-Ghana 1974 strain. Introduced to the Fish and Aquaculture Research Station,
DOR, Israel from the drainage system of Lake Volta, in the vicinity of Accra, Ghana
in 1974. Founder stock included nine females and two males.

ORMNILEDO21

ORNILNIOO1 2680

Main ref.

| t 1982 strain. Introduced to Auburn University, Alabama from Egypt in
May 1982. Founder 5 les and 20 males were collected from Ismailia
Canal one of the distributaries of the Nile River, northeast of Cairo,
Egypt.

ORNILNIOO2

Q.’ “

i1 |‘1't ) \)
RARRROUARG A I

4 % -~ i
£y \ QOHO\H\\‘.‘:.:“.}-‘.' >

213 L

< > Y

v

"

t 1988 strain. Introduced to the National Freshwater Fisheries
Technology Res r_of the Bureau of Fisheries and Aquatic Resources in
CLSU, Nueva Ecija, Philippines from 1988 (1st collection) and in
August 1989 (2nd collection). Collected from rivers, cam. es in Egypt.

CLSU-Ghana 1988 strain. Introduced to the National Freshwater Fisheries

—

ORNILNIOO3

CEMILMIOOZ

Auburn-Egypt 1982 strain. Introduced to Auburn University, Alabama from Egypt in May
1982, Founder stock of 66 females and 20 males were collected from Istnailia Canal one of
the distributaries of the Mile River, about 0,73 km northeast of Cairo, Egypt.

—
Ly

Technology Research Center of BFAR in Central Luzon State University, Nueva Ecija,
Philippines from Ghana in October 1988. Founder stock of 220 fingerlings were
collected from the Akosombo and Kpong dams (Kpong headpond) in the Volta River.

ORNILNIOO4 1723

CLSU-Senegal 1988 strain. Introduced to the Bure
Resources in Central Luzon State University, Nuev
1988, Founder stocks were collected from floodpla
Dakar-Bangos (40 breeders) and Mbane (40 finge

ORNILNIOOS

the USA.

Strains Summary for Oreochromis niloticus

Main ref. 166

Country USA Pic.

Strain code ORMILNIDO2 Trait

Breeding strategy iability

Size of founding stock 88 sﬂm T wild
Female lzmailia Canal of Cairo, Egypt
Male 20 Strain code of source

Mo. of broodstock “ear of arrival 1982
“ears of first breeding

Availability of strain

R " Commonly called "Egypt strain’ in Ref.

Royal Museum for Central Africa (RMCA Tervuren)
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2.4. STRAINS

« Strain code = unique combination of letters and a 3-digit number, the first two letters refer to
the first two letters of the genus, letters 3-5 refer to the first three letters of the species, letters
6-7 refer to the first two letters of the subspecies; the number is sequential; if no subspecies
exists, the letters 6-7 are XX; for hybrids, the letters 6-7 are HX

e.g. OR — NIL — NI — 002

Strains Summary for Oreochromis niloticus

Main ref. 166

Country s Pic.

Strain code ORMILNIDO2 Trait

Breeding strategy Viability

Size of founding stock o6 j::g;w T T wild
Female 66 lzmailia Canal of Cairo, Egypt
Male 20 Strain code of source

Mo. of broodstock Year of arrival 1882
Years of first breeding

Availability of strain

Bemarks Commonty called "Egypt strain’ in et

the USA.

. £ . . . .
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2.4. STRAINS

Strains Summary for Oreochromis niloticus
Main ref. 168
Country USA Pic.
Strain code ORNILMIDO2 Trait
|| Breeding strateqgy || “iability I
Size of founding stock 36 L wild
stock
Female 66 lzmailia Canal of Cairo, Egypt

Male Strain code of source

No. of broodstock “‘ear of arrival

“ears of first breeding

Availability of strain

Commoenhy called "Egypt strain’ in
Remarks the USA. Ref.

Viability = refers to whether the strain is reproductively viable; for example, a strain of all female
triploid trout would not be able to reproduce

No. of broodstock = refers to the current number of fish used as breeders and helps determine the
conservation status of and threat of extinction to the strain

5@, s FishBase and Fish Taxonomy Training
Session 2017
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GENBANK

« =acollection of all publicly available DNA sequences

» anew release is made available every 2 months

IN
PR
A m

m
(0))

TN

NAT/O

» each GenBank entry includes a description of the sequence, the scientific name and taxonomy, and

a table of features that identifies coding regions and other sites of biological significance
(transcription units, sites of mutations or modifications, and repeats).

 protein translations for coding regions and bibliographic references are included

Species Summery Page

Internet sources

Alen/Invasive Species database | BHL | Cloffa | BOLDSystems | Website

CISTI | Catalog of Fishes (gen | sp.) | DiscoverLife | Faunafri | Fishtrace

b ITOII Usels | CHeCk | SITWaCIE

[GenBank(zenome, nucleotide)

GOBASE | Google Books | Google Scholar | Google | IGFA World Record | 1Species | National databases |

OsteoBase(skull, spine) | Public aquariums | PubMed | RFE Identification

Scirus | SeaLifeBase | Tree of Life

uB1o | Wikipedia(Go, Search) | World Records Freshwater Fishing | Zoological Record

3 /‘
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GENBANK

CRGANISM

Oreochromis niloticus mitochondrion, complete genome
GenBank: GU238433.1

FASTA  Graphics

Go to:

LOCUS GU23E8433 16827 kp CHR circular VRT 2Z1-DEC-Z00%
DEFINITION Oreochromis niloticus mitochondrion, complete genome.

RCCESSICH GU23E8433

VERSION GU238433.1 GI:281309673

KEYWORDS .

SCURCE mitochondrion Creochromis niloticus (Nile tilapia)

Oreochromis niloticus

Eukaryota; Metazoa;

Chordata; Craniata; Vertebrata; Euteleostomi;

Actinopterygiis Neopterygii;

Acanthomorpha;

Acanthopterygii;

Teleaostei;

Percomorpha;

Euteleostei;

Neoteleostei:

Perciformes;

; Cichlidae;

African cichlids;

Pseudocrenilabrinae;

Tilgpiini; Oreochromis.
REFERENCE 1 (bases 1 to 166&27)
AUTHCRS Yang,L., Lu,M., Ye,¥X., Zhu,H., Gac,F., Mo,Y. and Huang,Z.
TITLE Complete mitochondrial genome DNA of the Nile tilapia Oreochromis
niloticus and yvlogenetic analysis

Oreochromis niloticus mitochondrion, complete genome JOURNAL  Tmpuniished .

REFERENCE 2 (bases 1 to 16€27)

. AUTHCRS Yang,L., Lu,M., Ye,¥X., Zhu,H., Gac,F., Mo,Y. and Huang,Z.
GenBank: GU238433.1 TITLE Direct Submission
GenBank FAST;_\‘ JOURNHAL Submitted (26-NOV-200%) Pearl Riwver Fisheries Research Institute of
- I CRFS, 1,Xingvu Road, Liwan District, Guangzhou, Guangdong 510380,
China
! 1k 2R ik 4k 5k Bk Tk &k 9k 0k i1k 12k 13k 14K 15K IS,Eq
- GU238433.1: 1.17K (17Kbp) ~ | Find on Sequence: o = =N A ] + T Ao Tools » | ¥ configure & P -
I [1 K 2K |3k 4 K [k I6 K [F K B K 5 K 10K [11 K 2K [13 K [14 K [15 K | 18527
[ |
Genes
rRM&-1E85 ribosomal RMA, tRMA-1e § cal coll EEE NOS tRMA-Thr |
tRMA-Met § ADASEZA7 . S ADASE?S! ) ADASETES B tRMA-Glu B tRMA-Fro
T tRMA-Lew [ D2 T B tRNA-Asn Ccol [RL-| tRMA-Leu [ CvTE
I tRMA-Val | ADAEETAE. | O I iRNA Ty ADASST4E.| NN ADASE7S2 | BT tRMA-Hiz B ADASETEE.1 I
I tRMA-Gin DtRM&-Cys  tRNA-Aap 0 tRMA-Gy 1 tRMA-Ser e
ND T B tRMNA-Aa ATFE BT N T B ADAERTST
ADASETAS.! I thNA-Tro I ADASETO0.| ADASETA. T T
ATPS I MD4L BC
ADASET49.1 [ ADASETS3 I
tRMA-Lys [ tRMA-2rg §
I tRiMA-Ser

D-loop Features

[D-oop)] |
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