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The trawl catch management

- The size composition
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- The weight by species
- The individual length and

weight
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Example, red sea bream (Nemipterus spp.)

* Benthic fish
* Schooling
* High biodiversity

* Approximately 13 spp. were found

N. nematophorus
36%




Example, red sea bream (Nemipterus spp.)

or1z

Az etede bbb '.'Ih"' o sl o .w.‘ 'l A7 Ab o i

A23

A4

Coastal



Example, red sea bream (Nemipterus spp.)

Deep

A24

A23

Coastal



xample, red sea bream (Nemipterus spp.)
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Biological Oceanography: Overview

* To study on the marine organism
* Including the biological process

 Topics such as
* Taxonomy
* Ecology
* Distribution
* Migratory pattern
* Etc.

 Be the base line information for
* Fish stock assessment
* Fishery management
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Biological Oceanography: Taxonomy

N o
TheTree Room
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The Tree of Life

Find your favorite organisms and follow the tree to find their common ancestor.
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Traits that evolved 9

1 Cells
2 Nucleus and organelles
3 Flagella that are located at the back of the cell
(¢.g., as in sperm cells)
4 Protein-based support material that is produced
by cells
5 Different kinds of body tissues
6 Head, bilateral symmetry, three body tissue layers
7 Gill slits (at some point during development)
§ Braincase and backbone
9  Jaws and paired appendages
10 Bony skeleton
11 Appendage composed of a single bone
that articul.

with the
12  Hollow flagella on cells
13 Cell wall made of cellulose

Pores for gas exchange (stomata)
Seeds
Flowers

Spiral cell ar
Segmented body

Third pair of head appendages that form jaws
Four limbs

Amniotic egg

Bota-keratin in the skin

Flexible bones at back of skull (cranial kinesis)
Bump on the rear of the ankle bone (calcaneus)
Wishbone or furcula (fused clavicle bones)
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26 Single lower jaw bone
27 Long-lasting placenta
28 Fingernails instead of claws
29 Broad,shallow thorax
30 Specialized slicing teeth (large upper fourth
premolar and lower first molar)
31 Double pulley ankle bone (astragalus)
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Modified from The Wellcome Tree of Life
http:/ /www.wellcometreeoflife.org/interactive

E. coli

Visit The Tree Room at www.treeroom.org
to learn more about evolutionary trees.

L Lactobacillus

Time

All life forms are
related at some
points.

The distance
between point to
point indicate the
evolution.

The closer, the
more relate
between taxa.

https://www.shapeoflife.org/news
/resource/2016/10/18/tree-life



Biological Oceanography: Marine Ecology

The ocean's top predators—be they fish, mammals, or
birds—are simply larger and faster than most of their
competition. Some have no predators but humans.

The ocean's smaller carnivores, such as sardines, feast on
herbivores like zooplankton—but ultimately serve as
nourishment for bigger, faster animals atop the food chain.

Tiny grazing animals (zooplankton) devour the sea's
phytoplankton in staggering numbers, and larger
invertebrates (such as sea urchins) and vertebrates (such
as parrotfish and manatees) eat seaweed and seagrasses.

Ph
Every species in the sea’s food chain needs organic carbon
to survive, and these tiny organisms produce it all, as plants

do on land. Phytoplankton tap energy from the sun to fuel
the entire ocean ecosystem.




Biological Oceanography: Marine Ecology

1 Clam_fishers
2 Grouper

3 Large_shark
4 Small_shark
5 Clams

6 Hatchet_clam
7 Snapper

8 Sea_lion

9 Sea_urchin

10 Sea_turtle

11 Squid

12 Cazon

13 Spanish_mackerel
14 Corvina

15 Weakfish

16 Octopus

17 Seaweed

18 Gulf_grouper
19 Seabirds

20 Sand_bass

21 Snail

22 Brown_snake
23 Mussel

24 Spotted_cabrilla

25 Silverfish

26 Triggerfish

27 Sea_cucumber
28 Detritus

28 Sardine

30 Zooplankton
31 Phytoplankton
32 Guif_coney

33 Leopard_grouper
34 Shrimp

35 Flounder

36 Clownfish

37 Angelfish

38 Stingray

Cisneros-Montemayor et al.
(2020)



Biological Oceanographic Instrument

* The instruments that help us to measure or sample various
oceanographic samples for all purposes.

* These instruments can help us to understand the condition in
their habitat

* Also, to develop the sampling plan based on the results.

* We can understand the adaptation and biodiversity from the
information obtained by using these instruments.



Biological Oceanographic Instrument

s

Conductivity Temperature Depth (CTD)

SFAEER §

The maximum operation depth: 6800 meters.

With a frame, it can collect water from 12 depth ranges.
Can put additional sensors along.

Send the real-time signal to the processing unit onboard.




Biological Oceanographic Instrument

Expendable Bathythermograph
Probe (XBT)

Conductivity Temperature Depth




Biological Oceanographic Instrument
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Biological Oceanographic Instrument

Current Meter




Biological Oceanographic Instrument

Water Sampler

Niskin
water
sampler

Van Dorn

il
} l’ Ruttner water sampler



Biological Oceanographic Instrument




Biological Oceanographic Instrument
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Biological Oceanographic Instrument

Water surface
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Classification




Phylogenetic Tree: Fish Edition

Ord Sil  Dev Car Per Tri Jur Cre Cen

Chondrichthyes
Coelacanthiformes (1)
S  Ceratodontiformes (3)
o N Tetrapodomorpha
Sacictia o<al] Polypteriformes (1)
Chondrostei . "
s Acipenseriformes (2)

Holostei Amiiformes (1)

Sarcopterygii Actinistia
&)ipnotetrapodomorpha Dipnomorpha

Osteichthyes

Actinopterygii

Actinopteri o] Lepisosteiformes (1) A -
=SS Elopomorpha (14) AR
Neopterygii =SS Osteoglossomorpha (7) Mt
d Qtomorpha Clupeiformes (5) o |
Teleostei ; Prolidae (1
- - Alepocephaliformes (2) Anacichacidoe 21
Ostariophysi . AR ]
Gonorynchiformes (3) e T
Osteoglossocephalai Cypriniformes (6) Sechacidue (3
Gymnotiformes (4) i
Characiformes (20) :::K:;:

Clupeocephala Siluriformes (32)

Lepidogalaxii
Protacanthopterygii

Lepidogalaxiiformes (1)
Argentiniformes (4)
Galaxiiformes (1)

Esociformes (2)

Euteleosteomorpl )
Salmoniformes (1) Kurtoidel Kurtidae (1)
Osmeriformes (4) Xorgiomes] Apogonoidei . s
Stomiatiformes (5) s frogoie(a)l B =1 Ehippitormes N !
z I Ephippidae (2) &
Ateleopodiformes (1) Odontobutoidei l E. ° ageise
Aulopiformes (14) ( Hemiptericae (2)
Bootstrap Neote costel Myctophiformes (2) & Gobiiformes Eleotridae (2) Sparidae (9)
Scatophagidae 2)
Eurypterygia Lampridiformes (4) _— o Sgaridae 1)
O 75-89% YPIED9 Paracanthomorphacea 5 P i @) = Gohloklel Gobiidae + Copridoe 1)
ercopsirormes Microd idae (37) 1019
® 90-99% Ctenosquamata Zeiogadaria . P Sy, crodesmicee : ®.33
e Zeiformes (2) LA ) Emmelichihyidae (1)
adariae BV Sciaenidae (21
® 100% \ Stylephoriformes (1) ne 1
Acanthomorphata Gadiformes (7) s> e o
~ sognathidae hi
Polymixiiformes (1) i ;naio:;n:.a:jsl
-~ Pomacanthidae (6)
Species examined Beryciformes (9) £ == i—
. B ncertoe s | e Haemulidae (6]
. 2-5 Holocentriformes (1) - | i . Lutjanidae + Caesionidae (10)
Euacanthomorphacea —‘M«——wmw I
Ophidiiformes (2) S s . A S — L
" et M = - S PR 5 & o e et
W &0 Batrachoidiformes (1) SR w
Percomorphaceae i . : Sfonymolde Callorymidse (9 Lateolabracidae (1]
| 11-20 Gobiomorpharia (6) - Fig. 3 et e At Soamre s S
sSyngaatbifaimnass8)s ligsia s nnn Syngnathoides g i f - reoha m
21-30 . . i iediani o —] @
=] Scombriformes (13) - Fig. 5 < 4 o g , hd o1 "
1 1 N Kyphosidae (1)
@ 31-100 Scombrimorpharia Anabantomorphariae (8) - Fig. 6 . mew B - ool
Z L] e ¢ Kuhliidae (1)
Carangimorphariae (26) - Fig. 7 & = Wew Kyphosidas (1}
[ 100-514 ol ; = T . f— Terspontidae 3 P
Carangimorpharia valpnirae 3 Flg. 8 - |2 :-(hew\udatlrlld;z(ll Sy
o—< Percomorpharia (105) - Figs. 9-10 C . o ws Curhitformes Cinhitidse (41
S EEEEEEEEEEEEEEEEEEEEEEN - Enoplosicae (1)
r T r r . T r T . ) O sz sinipercidae (2) .
500 400 300 Ma 200 100 Y Lo ] bercormes (58, 129)-ig. 10 ~<

108 75 50 25 0



Characteristics




Characteristics
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A 1) 15t dorsal fin
-2 1Y j 4 2) 2" dorsal fin

\‘ 4 4 3) Upper caudal fin
4

4) Lower caudal fin
5) Pectoral fin

6) Pelvic fin

7) Anal fin

8) Finlet




1) 15t dorsal fin

Characteristics
I

2) 2nd dorsal fin

3) Upper caudal fin

. 4) Lower caudal fin
5) Pectoral fin

6) Pelvic fin

7) Anal fin

8) Finlet
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