Annex 7: Scientific Thinking and Species Biodiversity Index
By Dr. Chittima Aryuthaka
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name: Chittima Aryuthaka

education :
D.SC. in Marine Biology, Kyushu Univ|

Thesis — Taxonomy and ecology
on free — living marine
nematodes in Zostera marina
bed, Amakusa, Japan

career.

main teaching subjects:
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Associate professor
Department of Marine Science
Faculty of Fisheries Kasetsart Univ.

Marine Ecology,
Marine Benthic Community,
Reproductive Strategies of Marine Benthc

Research methods in marine science

Fisheries information flow between the stakeholders

(Soomai, 2010)
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hservatic 'thing or pattern seen or described
by someone ----- question ~

theory, law, cgrrépt to explain
why the jon was seen

prediction about what will happen
Hnder $ome new circumstances if
the madel is correct

all alternatives to the hypothesis
creatio “‘ fa nEWsireumetannes

Results are consistent Results are

with the null inconsistent with the
hypothesis and do not null hypothesis and
support the hypothesisherefore do reject it
and model supporting the

statod TEEEE RSN ~oid 0 hypothesis and model
whether the null hypothesis ..mean accept H, ...mean reject H,
should be throw out or kept

If null hypothesis'(Ho)

Power of test

true false

Type II error
accept \( probability Bj -

c
o
| . region of rejection 2
ofthe: ot 5 reject Typet n:;:;;ample numbers (n)
. : : ili Pro Ty
{  Typelerror probability o (-p
e ——

If null hypothesis (H,)
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=
If null hypothesis (H,) is true
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Z decitBh | acfepsibnoet decision| accepf | reject
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< N accept g

§ trie A | [Typek .

= - z v Type Derror

= | Typelerror|rejec
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% . P

=
If null hypothesis (H,) is true

If null hypothesis (H,) is true

k. accept | reject
decision| ,.opapitity | probabitity
50% or 0.5 | 50% or 0.5

decision| acee®pt reject

o increase significance by
educing area of rejection

vV Typelerror
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If null hypothesis (H,) is true

decision| accept reject
probability 95% or 0.95
** highly significant
a=0.01
* significant
Type | grror

Annex 7

ANOVA : Analysis of Variance

F - value in F - distribution
accept null hypothesis (H,)

* reject null
hypothesis (Hg)

F calculation F - .
0.05 F calculation
F - valu

small large

any of several tests of the
statistical significance of findings

P er |

Numerical characteristic of a population
computed using every element in the
population. For example, the mean and
the mode are parameters of a population.

X

something that is changed or altered in an
experiment. Having no fixed quantitative
value measured from samples. For
example, length, weight of fish, density etc

RAK

O location parameter (y) = S
determines where the origin will be #
located. If y is positive, the origin will be
shifted to the right, and if p is negative, it
will be shifted to the left.

used this parameter comparing among
different populations to test null
hypothesis

QO dispersion parameter (0?) £
or called a scale parameter, since itd'value
determines the "scale" or statistical
dispersion of the probability distribution.
If o?is large, then the distribution will be
more spread out; if o2 is small then it will
be more concentrated.

me

used its ratio for calculation of F-value in

statistical test : Analysis of Variance
LA

A\ )

A test (null hypothesis : H,) of the
statistical significance of the differences
among the mean scores of more than two
groups (or populations)

Group A Group B Group C
J e
Ha Hs Hc
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Group A Group B Gr_oipc
=~ (=] @
Ha Hs He

hypothesis to be tested
Ho: Ha= Mg = Hc

Hy: pp# pg # He
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The procedure in ANOVA involves

computing a ratio (F-ratio) of the variance

within the groups (error variance) to the
variance betwean tha arnnne lavnlaingd

variance) Show treatment effect

VARIANCE AMONG GROUPS
VARIANCE WITHIN GROUP

F=

reflect natural variability, experimental error, etc.

e e —
VARIANCE AMONG GROUPS

VARIANCE WI

show treatment effect
variance anI(mg groups J

experimental error
Group A

1
G

sample number or replication (n) = 4
Group C

Group A Group B

sample number or replication (n) = 4

Group A Group B Group C
| i y — e
pseudoreplication
(Hurlbert, 1984)
] [— —— S —
— A\
| T repllicaticin‘s of treatr_nent ( )

accept
accept
— -
accept H, | reject H°I

small large
F F
significant value (p-value)
highly significant
————_signifjcant
accept H, | . Eff,emf“
large 0.05 0.01 sn;ali_

—_—
Scientific research methodology

.... depends on que <on

needed answer !
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the variability among living organisms from
all sources including terrestrial, marine and
other aquatic ecosystems and the ecological
complexes of which they are part; this
includes diversity within species, between
species and of ecosystems.

Annex 7

biodiversity

biological diversity
= 00—y

ecological diversity
=t

e

A

o T
1990 1

T T T
1994 1996
Year

—
1984 W 2000 2002
Figurs 1.2 The number of papers per annum (between 1986 nd 2001] that mention

. “biological di * o “ecological d = kn eheir titles, abstracts, or
keywoeds. Note log scale on y axis. [Data from We of Science eep/{wos.mimmas a ukf})

Magurran, 2004

e e —

SPATIAL DISTRIBUTION

|SP.4

SP.5

Species diversity
-Species richness (number of species)

D}[g B

———

any value depending on occurrence
species found in the samples

1. species numbers depending on :
individual numbers
sample size and sample number
2. Margalef's index
C(s-1)
log N

S = total numbers of species
N = total individual numbers

evenness increases diversity

- increasing evenness > greater diversity Shannon diversity index (e )p_ =M
—true for all indices k = species numbers in eac*?"@ N
S=4 S=4 the relative
- = abundance
§ N=8 N=8 B °9pi} of each
Higher —| + + + +| [+ + + + R, | e
Evenness, . . 4 | 4 4 4 4 | unit of index

Diversity

—_———
*Species diversity index

pecies evenness

'| I log, “ bit”

Sp.16
Sp.17
Sp.18
Sp.19

H =InS

Results of analysis of species diversity indices

domimantsp. mo  mo  mo (yes) (yes)|
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Species composition & abundance of

fotal abun. 200

macrobenthos in Phuket seagrass bed
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() Good observation Thank you for your attention
O Good reading

O Good study design

O Good data quality
@ &4 Sawasdee ka
© Good finding BN
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Annex 8: General Procedures for Sampling, Identification and
Collection Management of Deep-Sea Fishes

By Dr. Yoshinobu Konishi
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General Procedure for Identification and
Collection Management of Deep-sea Fishes

Content
* Research on the fisheries resources
exploration of deep-sea bottom fishes and
impacts of the fishing to the ecosystem
- General procedure for identification and
collection management of deep-sea fishes

Yoshinobu KONISHI

(Retired from the Seikal National Fisheries Research
Institute in Nagasaki, Japan in 2009)

Annex 8

Topographic recognition of deep-sea demersal
fisheries in the Southeast Asian region

® 100 - 200 m depth
(shelf break area)
Gl 1 due to low utilization
- for demersal fisheries

® 200 m depth -
(international standard
on deep sea area)
important demersal fishes
inhabit in continental slope
area (200 - 500 m depth)

* MNote: 1) fish fauna is different
between the shelf break and
cortinental slope areas, 2) the
fauna in the shelf break area is

) - nearly same as that in the
Fig. by Matsushita at the deep-sea meeling in 2009 coastal area less than 100 m

depth

Deep sea ranging from 200 — 1000 m depth and
past surveys on deep-sea demersal fisheries
resources exploration in the region

Deep-sea in the region

Main surveys after 1980

*Brunei Darussalam (SCS)

-Indonesia (W-N of Sumatra
Ist, S of Java lIsl)

-Malaysia (off Sarawak &
Sabah)

«Myanmar (Andaman Sea)

= Philippines (Luzon, Mindro,
Palawan, Lingayen Gulf
etc)

-Thailand (Andaman Sea)

-Vietnam (off the central
Vietnam)

-SEAFDEC-TD (Brunei
waters, Sabah & Sarawak
waters, Andaman Sea)

Fig. by Matsushita at the deep-sea meeting in 2008

Some important demersal fishes
for deep-sea fisheries in the region

Alfonsing o S
(Beryx splendens)
Photo by Satria at the 1

‘deep-sea meeting in
2010 Seapearch
:mffffémys wakiyae)
| Deep-water
= snapper
(Etelis radiosus)
& ;’;“"g.?;;:““ Rattall (Caeforichus sp.)
meating in 2010
Mirror dory =
Roughy
(Zenopsis nebulosa)
Fishbaze (Hoplostethus crassispinus?)
Phota fom Photo by Sabria at the deep-sea
meeting in 2010

Some fishing gears
for deep-sea demersal fishes

Bottom horizontal longline

Bottom trawl

Beam trawl

Trap

Mote: gear(s) to be used Is depending on the sea bed topography and
substratum, and has fish-size and specles selectivity.

Expected impacts of deep-sea demersal
fisheries to the bottom ecosystem

@ Destruction of the vulnerable ecosystem (corals,
sponge, starfish and sea urchin)

@ Reduction of stock size of targeted fishes
and then collapse of the resources by the
high fishing pressure

Deep-sea fishes: slow growth, long life
span, late mature age

@ Simplicity of the biodiversity in marine

organisms such as fishes and crustacea, that
enable to be captured by fisheries

@ Structural change of the ecosystem

Toward to the fisheries resources exploration of
deep-sea demersal fishes and their management
in the Southeast Asian region [1/2]

Early-step subjects

1. Identification of possible fishing grounds by
topographic and substratum surveys and fish
echo surveys with the echo sounder (mainly at
200-500 m depth area)

2. Identification of commercially important fishes and
crastacea by fishing surveys with various gears,
and acquisition of their spatial distributions and
abundances (including fish larvae and juveniles)

3. Mapping of possible fishing grounds for each
fishing gear and important species

4. |dentification of the aggregated vulnerable-
ecosystem organisms by visual surveys with a
drop camera system and ROV to set the fishing
preserve for conservation of the ecosystems

Toward to the fisheries resources exploration of
deep-sea demersal fishes and their management
in the Southeast Asian region [2/2]

Middle- and long-term subjects

5. Growth, recruitment, reproduction (spawning
season) of important fish species as the basic
information for the fisheries management

6. Fish food web, and physical and biological
environment for understanding the structure and
interaction of the ecosystem

7. Monitoring of the fish and crastacea diversities and
abundances of the targeted species for the
precautionary fisheries management

8. Development and improvement of fishing gears for
reduction of the incidental catch of untargeted
fishes and impacts to the vulnerable ecosystems

9. Life-history study of vulnerable-ecosystem
organisms




Procedure of fish collection

1 Sampling of deep-sea fishes
- on-board sampling with sampling gears
- fish-market sampling

2 Handling of fish specimens
- freezing
- cold storage with ice
- preservation in 10% formalin solution

3 ldentification
- photography
- muscle sampling for DNA analysis
4 Collection management
- registration of specimens in database
- storage of registered specimens in the dark

and cool space, and the tissues in refrigerater

© Request of identification for unknown specimens

Annex 8

2. Handling of fish specimens

Freezing (on board)
» Specimens are kept frozen until identification in laboratory
» To avoid drying the specimens, each of them is better to be
kept into a plastic bag or be covered with wrap

- Specimens are kept in a cooler with ice until identification in

laboratory
Preservation in 10% formalin solution (on board, at fish

market)

 Under no freezer or limit of capacity of the freezer at specimen
sampling/handling, the specimens should be preserved in 10%
formalin solution

» Muscle tissues in right-side body of specimen to be registered
}n da!%base should be sampled before preservation

‘ormalin

Mote: specimens which have characteristic body color
andlor plg p on the fin L are better to
be taken photo prior to the handling above

Preservation of specimens
in 10% formalin solution

1h Extend fins
with pins

Keep speci-
mens in -
tupperware
— with 10%
formalin

Note: after at least

one-week

preservation in 10%
the

Apply

brush pen for and kept in 70%

keeping fins
extended Bressniation

to the p should be
fin bases with a washed in freshwater

ethanol for long-term

Example of characteristic body color
and pigment on body and fins

A part of key to Indo-Pacific species of Cephalopholis
(from FAO species catalogue, vol. 16)

Ta. Pectoral fins short, their length contained 1.5to 1.8 times in head
length; color generally brown or yellowish brown, with dark blue
lines on head, body and fins (Fig. A) ++s==sresesseses C. formosa

7b. Pectoral fins 1.3to 1.6 in head length; body brown, usually with 7
or 8 dark bars, no blue lines on head or body; fins dark brown, with
a pale blue line at corners of caudal (Fig. B) ==++==++=+=C. boenak

3. Identification (laboratory work)

Identification
-Defrosting of frozen specimens prior to identification
( ima from day hveft:lrew;I

-Identification of speci with refi
Photography
=Taking pictures of important specimens scientifically
Tissues sampling for DNA analysis
-Sampling of muscle in the right-side body for
specimens to be registered in database

* DNA analysis is useful for verification of the original
identification and larval fish identification

Preservation of specimens

- Preservation of fresh specimens in 10% formalin
1 Hhuer: * hould be

transferred into 70% et

e
11 week to 1 month later)

External characters of bony fish and
methods of measuring

(from Nakabo, 2002)

Nakabo, T. (ed.) 2002: Fishes of Japan with pictorial keys to the species, English edition. Tokai University
Press, Tokyo, 1748 pp.

External characters of bony fish and
methods of measuring

(2)

branchiostegal rays
isthmus !Jumilu‘

(from Nakabo, 2002)

Body shapes of bony fish

slender or
fusiform

eol-like or
slongate

depressed

ovate or roiad

truncated

©  (from Callliet et al., 1986)

Cailliet G. M., Love, M. 5. and Ebeling A W. 1585: Fshes. Field and laboratory manual on their
structure, identification, and natural history. Wadsworth Publishing Cormparry, California, 194 pp.
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Position of mouth and pelvic fins

Annex 8

Caudal fin forms

emarginate round Er?'\%lralgsnata truncate
@ “® 7O) ® . > . .
B == = - ?\i} :ﬁ {ﬂ
o L o h.
forked i:loublet pointed naked
runcate

{iram Kakaba, 2002) (modified Cailliet et al., 1986)

[ H
/

ead length—_

Methods of measurements

Standard length
o

Hypurals

SR~
7
Myctophidae \/ <’
Aulopidae etc Scombridae \ o
Upper jaw length
Adipose fin Is membranous.

Finlet has fin element (like ray).

(from Nakabo, 2002)

Methods of counts

Interorbital width

Fig. by

Dr. Kawai at the training workshop on
Identification of deep-sea fish in January, 2010

Hypurals

Caudal fin

Pectoral fin

1
Pelvic fin Sl fin

Fig. by Dr. Kawai at the training workshop on identification of deep-sea fish in January, 2010

Principal caudal fin counts

Humbers of spines and rays V”'l ’
= NV X'g

Methods of counts

Numbers of spines and rays
X r 9 are separated by a comma

{if dorsal fin is single base)

are separated by a hyphen o
{if dorsal fin is double base)

Last ray is branched at its base and
appears like two rays. In such case,
fin ray is counted as one ray because
of sharing the last pterygiophore.

Fig.

br]Dr Kawai at the training
" Works
nnumerals  Soft rays: Arabic numerals | deep-

op on identification of
sea fish in January, 2010

Some useful references for identification
of fishes in the Southeast Asian region

Branched rays +Two unbranched rays

12+2=14

;ifwww. a0, orgdocrep!
D09r2400e! 24 0000, HTM

Fig brl Dr. Kawai at the training
workshop on identification of deep-
sea fish in January, 2010

hitp ihwwew fishbase o/

talog of Fishes:
Jirosparch calncadory

e hyology

Nakabo, T. (ed.) 2002
Fishes of Japan with
jpictorial keys to the
specles (English edition).
Tokai University Press,

Tokyo, 1749pp.

125, vol.16, 382pp.
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Photography and tissues sampling ‘

Photos:
Pristigenys niphonia (upper)
Callanthias faponicus (lower)

Tissues samples in 90% ethanol

=Cut a small plece of muscle in the

right-side body (two pieces/specimen)

«Put the piece and a label into a vial

with 80% ethanol

-Keep a tupperware with vials in a

refrigerator as tissues collection

Annex 8

4. Collection management

- registration of specimens into database

- storage of the registered specimens in the dark and
cool space, and the tissues samples in refrigerator

Input items of database
-catalogue (bottie) number
~genus name
+species name
=ne. of individuals
=min. body length (mm)
-max. body length (mm)
~TLIFLISL

-body weight (g)
~family name

~order name

~sampling position/place
+sampling date
~sampling gear/method
+sampling person
+Iidentification person
-vial no. of tissues

Preserved specimen
and a water-proof
label {catalogue no.,
spe?iles. sampt“'lg
tlon, samplin
g:fe, family) R

Storage shelf

Package of specimens
for request of identification

= 1

2.

E e 3
Fig. 1

Fig. 2

Roll a specimen by wet
gauze with the preserved
solution (Fig. 1)

Put the specimen into a
reinforced plastic bag (Fig. 2)
Seal the opening portion of
the plastic bag by impulse
sealer

Put the plastic bag with the
specimen into another
plastic bag and seal the
outside plastic bag ]

Impulse sealer |~ ; -

Package of specimens
for request of identification

Fig. 4

5. Roll the double plastic
bag with the specimen by
plastic sheet with air
cells

6. Put the specimen rolled
by plastic sheet into a
box (Fig. 3)

7. Cover the box with hard
paper and stick a sticker
of “Scientific specimen of
fish preserved” (Fig. 4)

8. Send the parcel (or EMS)
with the specimen and its
data to an expert

On-board works
in the deep-sea demersal fish survey

For each sampling station and gear

1. Sorting and identification
2. Measurements of number and weight of captured
fishes for each species including the unknown

specimens

3. Body length punching of at least 50-100 specimens
for the selected species

4. Taking photos for the selected species, in particular
fishes with the characteristic body color and
pigment patterns, and the unknown specimens

5. Freezingl/icing or preservation by 10% sea water-
formalin for 50-100 specimens of the selected
fishes for detailed and precise examination in the
laboratory (including the unknown specimens)

Until the end of the survey cruise

6. Makin? the catch data table with gear operation data
and the size composition figures

Dishes with unfamiliar deep
sea fishes at the taste part
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Annex 9: Introduction to Invertebrate Classification
and Preservation Technique

By Dr. Sumaitt Putchakarn
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Annex 9

Invertebrate is animal without backbone

Introduction to Invertebrate
Classifieation and
preservation‘technique

Including 95% of all living animals both
marine freshwater and terrestrial.

=

Ph.D.

Nemertea Aschelminthes gypqocts  Chactognitha Chordata Asthropoda
I 1 'T! e Hemichordata =
- e >
A |/ | E S
r—. ). g B
"'—‘* Pogonophona - _." - _t
No body cavity {' e 7. ‘:;{
gl A 3 J
T D, <
. '-'1!}‘[1;1'1_1311 Porifera; o

Bllateral symmetry

A Rudinl symirhetry Sipuncubida

.-..J -
S TR
e £

Marine Invertebrate Tree

Ectoprocta  Phoronida

Sponges as human use value and sources of
marine natural products

? Insert sanitary
Bath sponges napkin

Marine natural )
products - Filter feede

- Spicules and/or Spongin fiber are
main skeleton
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Growth forms

W ey Y :
f i'l & &

b é% e
TR f - . "43//13..
Q. &
T . T
1O w2
BBon Tin B

Totrazons
| MICROSCLERES

natics of Porifera

Class Demospongiae: Demosponge

Class Demospongiae: Coralline sponge
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Copyright ©The

Planarian anatomy

harynx extended

auricle rhmu’h ot

Bl TR AT
R e ol | ST

Phylum Nemertea

oy i

Phylum Ectopro
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Phylum Echinodermata Phylum Echinodermata

Interambualacral plates

Phylum Echinodermata /{f

Pedicellarise

Madreparite
Peristomial membrane

Large podium around mouth Double perforation for podiem

©2007 MBARI
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Ampallse
\
Ridual canal

Aboral imtesine

cidaroid aulodont stirodont camarodont

Neverng  Mouth  Prrisomisl messheune

Aristrotle’s lantern

76



Annex 9

Phylum Echinodermata

Anus
Coelom

Tentacle i }
Cloacal
suspensors
Esophagus
Mesentery

,J%,;s (Peritoneum)

e
N Jaane

¥ — Direcion of water
4 curm
— Arral uphon

— —Amrium  Plane of

- = - Digestave gland

— Stomach

Ascidian, sea squirts
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Phylum Uroch

R8s

ordata
e
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Anaesthetization : methods
Invertebrate Preservation

3 steps includes

Simple methods: Oxygen starvation, Carbon
dioxide excess, Freezing, Ethyl alcohol

Formaldehyde method
1. Anaesthetization : relax and set specimen Magnesium chloride (MgCI2. 6H20) ~ 75 ¢/0W 1 itre
Magnesium sulfate (MgS04) 10% in sea water

2. Fixation: Fix specimen, stop microorganism and Menthol
cells process

3. Preservation: permanent preservation Fixation : Formalin 4-10 %

Preservation chemicals: 2 most popular

3. Preservation for permanent preserve chemicale

specimen
1. Formaldehyde or formalin

-Change protein in cytoplasm become big molecule

and non water soluble kill micro-organisms and non
color change

- Commercial grade is 37-40 % concentration, should
dilute to 4-10 % by calculated from 37-40 %

- Formalin is acid and not useful for calcareous
animal skeleton, it should neutralized by using Borax
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Formalin is toxic to human

2. Ethanol or Ethyl alcohol

- Alcohol is useful for many animals but not
useful for animal with fat

- The most popular is Ethanol and Isopropanol
- Non-toxic to human

- Normal concentration for preservation is 70%

Ethanol 95%
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Annex 10: Arrangement of Activities and Sample Sorting

By Dr. Natinee Sukramongkol
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Arrangement of Activities

Onboard M.V. SEAFDEC 2
ober 2010

Title: Research Methodologies for the Study on
Impact of Fishing to Deep-Sea Ecosystem
17-19 October 2010

M.V. SEAFDEC 2

Continental slope area of Brunei waters
(Zone 3 and 4)

Two main depth strata

100-200m and 200-300m

Muddy (generally)

Period:
Vessel:
Area:

Sea depth:

Type of:
bottom

Seabed survey:
Towing under-
water VDO camera
(all hand)

Topographic
Survey #2

| Topographic
Survey #1
Beam trawl op.01
& Sorting #1
Shooting Deep-sea
trap (all hand)

Beam trawl op.02
& Sorting #2

Topographic
survey#3

Agassiz Trawl op.01
& Sorting #3

Topographic
Survey #4

Agassiz Trawl op.02
& Sorting #4

Hauling Deep-sea trap
& Sorting (all hand)

**Each group is requested to present the results from the s
on 20" October 2010

1. Mr. Pirote 1. Mr. Han Win 1. Mr. Remar 1. Mr. Nguyen

2. Mr. Jamil 2. Mr. Bram 2. Mr. 2. Mr. Bidin

Y e

3. Mr. Sheikh . Ms. Desi 3. Mr. Sd\,dn 3. Mr. Sukchai

4,

Annex 10

Area of the Sampling Sites

] Topographlc survey using Hydro -acoustic Echo
sounder

. Sampling gear operations (target on demersal
fishes and benthic fauna)
2.1 Beam Trawl = 2 operations
2.2 Agassiz Trawl = 2 operations
2.3 Deep-sea traps = 1 operations

. Sorting specimens, Tagging, Preservation, Data
record

. Seabed survey by towing underwater VDO
camera

Group Assignment-|

*Participants (16 persons) will be separated into four groups
and rotation for sorting specimens
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Dr.Konishi Dr.Chittima Ms.Natinee Dr.Sumaitt

Group 1 Group 2 Group 3 Group 4

Group 2 Group 3 Group 4 Group 1

Group 3 Group 4 Group 1 Group 2

Group 4 Group 1 Group 2 Group 3

Onboard sampling (washing over sieve)
Sorted by species, pre*iminarv identification
Assigning TA#to specimens
; 4+ .
Number and Weight of specimens recording (logsheet)
I‘th.'ntr.'nlérar:ah"lI

Preservation

. ——
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Some photograph of fishes and benthic fauna
during 21 S to 13 Oct. 2010
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Annex 11A: Bottom Topographic Survey

By Ms. Penchan Laongmanee
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Annex 11A

> - Training Workshop an Research Methadologies fo 4
s e raining Workshop on al logies for
JI = the Study on Impact of Fishing to Deep-Sea Ecosystem Soundlng

16-20

The first primitive maps were
rendered from successions of
single soundings produced by
lowering weighted lines into
the water and noting when
the tension on the line
slackened, indicating the
ocean floor. The depth was
then measured by the amount
of line paid out.

pif/ P noaa.gov/explorations/0zfire/ba
ckground/seafloor_mapping/
seafloor.html

Bottom Topographic Survey

Penchan Laongmanee

& Sukchai Arnupapboon

Single beam echo sounder
Side-scan Sonar

Echo sounding is the
technique of using sound
pulses directed from the
surface or from a submarine
vertically down to measure

the distance to the bottom by
means of sound waves

The sound frequencies
used in side-scan sonar
usually range from 100 to
500 kHz; higher
frequencies yield better
resolution but less range

http:/fenwikiped fwikifEcheo_s ding http://en wikipedia.org/wiki/Side-scan_sonar

Multibeam echo sounders (MBES)

M= Multibeam echo sounders (MBES),
like other sonar systems, transmit
sound energy and analyze the return
signal (echo) that has bounced off the
seafloor or other objects. Multibeam

sonars emit sound waves from
. directly beneath a ship's hull to

% produce fan-shaped coverage of the
_ seafloor.

http://www.nauticalcharts.no : ; . -
aa.gov/hsd/multibeam.html “ . W e
http://www piscatus.co.nz

Substrate type: Under water VDO camera Substrate type: Under water VDO camera,
camera

|

VIR

Watanabe and Kitagawa, 2003
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Bottom topographic survey activity Arranging position data

gy e

- Calculate recorded number from Echo Sounder
convert to decimal number

fongitude latitude  depth
119.805 164798 469 Degree + (min/60) = decimal number
119804 16478 469

1
2
3
4 1196803 16476 -468
]
B

119.802 164738 469 + Longitude = N-=>+
119.802 164722 470
7 16.471 AT S=>-
8 119801 164703 471 :
9 119801 164693 471 * Latitude > E>+ = |t
10 1198 164682 AT W= -
11119798 16467 471
12 119798 164655  -471 « Depth = - =5
13 119797 164643 472
14 119797 164633 473
15 11979 164632 473
RS 4140 TOE 18 AR AT
P VAL N LT L. a—
Position of data Position of data ——
n ship tracl
Scatter data P
R
—+-
16.75 L
L §
oy I .74 |
] : [ 1665 L
' \ i 661 T
10554 I 655 T
165! | g
16.5-
'!‘6. - . - - - " .- - - J —
V1B TH 1108 11585 1109 11985 120 12005 120.1 120,15 120.2 1 +
£ - e 16.45
119.75119.8 119,85 119.9 119.95 120 120.05120.1 120.15120.2

Position of data Add data position = gridding method

Il"::- + +I + + "

B+ o+ o+ +

1888, +

e+ + + +

16851 +

hLE 2 + + *

1645 + g * +

3D wire frame map Overlay with CPUE
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3D surface map
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Annex 11B: Seafloor Survey Using Underwater VDO Camera

By Mr. Sukchai Arnupapboon
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Objective

* To identify benthic resources and seafloor
features for biodiversity or relationships
between benthic and seafloor features

SEAFDEC’s facilities

ROV

Remote Operated Vehicle
TUV

Towed Underwater Video

ROV

« Disadvantage
-Difficult to fix distance from objective
-Difficult to employ in strong current area
-Radios operation (Sampling is non-random)

TUV

» Advantage
- Able to survey large expanse of seafloor
- Allow precise density measurement of
interest

Annex 11B

Seafloor Survey
Using Underwater
Video Camera

Sukchai Arnupapboon
and
Penchan Laongmanee

ROV

* Advantage
- Able to operate in submarine obstruction area
- Able to close-up examination on seafloor

- Able to collect benthic samples

TUV

« Without frame

TUV

» Disadvantage
- Unable to focus on objective
- Could damage by obstruction or constant
by seafloor topography
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TUV component
w"": L

* Underwater ——
camera

o /!
« Monitor
* Metal frame S display

__« Light HEEsl.

Metal frame design

* Towable on the seafloor
+ Adjustable camera angel
* Flexible tow angle

Metal frame design

* Adjustable camera angle

Survey method and analysis

* Mount video camera to metal frame normally
above seafloor 50-100 cm

+ Deploy to seafloor when ship moving slowly

+ Keep tow speed at 1 knot or below as far as
possible and record the condition of the
seafloor along a series of transects

* Record onto data file and copy to DVD and
review with slow motion

* Count the feature of interest
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Video camera features

* Wide angle lens, deepest recess to
protect against accidents

+ Lens is auto focus
* Inert-gas filled electronic compartment

Metal frame design

» Towable on the seafloor

Metal frame design

* Flexible tow angle



Annex 12: Fishing gear and method: Agassi trawl, Beam Trawl and Deep-Sea Trap

By Mr. Sayan Promijind and Mr. Narong Ruangsivakul
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Beam trawl

Diagram/ Construction
Beam trawl T prppr— 1 Beam trawl
- - T
§ = p—

i

| + .

i :

bi FOTAL WEIGTH - & g

£ — = = -

Gear preparation
Beam trawl Net design Beam trawl

-Head rope 4 m
- Ground rope 8.7 m (net spred 4 m)
- Sweep line : chain 5.5 meter Sl
-PE700 d/15, 380 d/15
- Mesh size 40 mm /25 mm i
- Net body is 15.1 m length

Sampling sorting

Beam trawl Beam trawl
Operation

- Towing time 30 mins = 1 hour.

- Ship speed 2.0 - 3.0 knots.

- Warp length 2.5 - 3 time of sea depth.

WR @ 23 mm

WEO Rpménm
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Beam trawl Spacimens Beam trawl Spacimens

Agassiz trawl Agassiz trawl Construction

Frame @ 380 mm 4 meter 5TT

pipe
- Weight ~ 200 kg

i SIS e
The Agessiz trawl i= wsed to collect

living an the ocean bottom.

wvewe ke-denmark, dk

Deep SeaTraps

- Head rope 4 m
- Ground rope 4 m
ey - PE7004d/15,

- Mesh size 40 mm

- Net body is 15 m length

Deep Sea Traps

Construction

- Stationary fishing gear with
- baits inside

- Made plastic net, STT lrame

-Cylindrical shape with 2 funnel
entrance,

-Square shape with 2 funnel
entrance and

-Squre shape with 2 straight
entrance

- 90 cm long x 30 cm diameter
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Deep Sea Traps
Entranced
E Tunnel Cylindrical
i Straight
L i __ funnel
Deep SeaTraps

operation
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Deep SeaTraps
operation

Deep SeaTraps

Annex 12

The specimens from DST



