Training Workshop on Identification of Deep-sea Benthic Macroinvertebrate

Vulnerable to Fishing Gear

11-15 July 2011, Samutprakarn, Thailand

PART II
Presentations and results of identification
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Annex 6: Deep-Sea Resource Exploration in the Southeast Asian Region
By Mrs. Penchan Laongmanee

19



Annex 6

Background

Deep-Sea Resource Exploration in the * Depletion of the inshore/coastal
fisheries resources in the

Southeast Asian Region Southeast Asian Countries
* Search new fishing ground
targeting at deep-sea area

Capture Fishery Technology Division

In serving Member Countries,
@— SEAFDEC/TD SEAFDEC /TD, with the active
financial and technical support

L j = of Japanese Government start

\/ a‘. s . the

LSS i g ' . . .

! -4y A & s “Deep Sea Fisheries Resources Exploration in the Southeast Asia”
" BEEO o Bosnss | since 2008
2
Activities

Objectives

. i i ¢ Activity 1: Meeting/workshop
1. Provide technical support of exploration of

deep-sea resources in the Southeast Asian * Activity 2: Development/Improvement of sampling gear
waters by using M.V. SEAFDEC2 to member and exploration methodology
countries ?nd! D'r bv other research Ues‘SEIS n * Activity 3: Supporting deep-sea fisheries resources
collaboration with the member countries; survey of Member Countries
2. Increase number and capacity of researcher — -
in Member C triast | d * Activity 4: HRD programs on deep-sea fisheries
in Member Countries to explore deep-sea resources exploration
fisheries resources as well as its ecosystem
(recognized that deep-sea ecosystems are vulnerable to ¢ Activity 5: Information dissemination
damage)
3 4
Activity 1; Meeting/workshop Activity 1: Meeting/workshop
1. Workshop on the Standard Operating Procedure (SOP) and 2. Expert meeting on deep-sea fishing and its impact on ecosystem
Ebfpﬁl?a':'i"uﬁm of Sampling Gears for Deep-Sea Resource 31 August - 2 September 2010, Bangkok, Thailand
gg—sfnhtl?:aitﬂQ:Etns:[?:DEcr:;adingRDD:ﬁgn;:s:Z Kipsin 21 participants: SEAFDEC/TD,NOAA, Brunei, Japan, Indonesia,
: Q In ’ Ii ’ e . 3 N .
Indonesia, Philippine, Malaysia, Myanmar Thailand and Philippine, Malaysia, Myanmar, Thailand and Vietnam
Vietnam
« Output Output : topic and priority of data/info that should be collected for
- SOP for Deep-Sea Resources Explaration in Southeast Asian implementing the precautionary approach for deep-sea fisheries
Region Full report can be download at
- Suggestion for deep-sea fisheries resource sampling gear http://map.seafdec.org/DeepSea/index.html

- Network of scientist

Activity 2: Development/Improvement of
sampling gear and exploration methodology Beam trawl!

Beam / Frame diagram

* Beam trawl
* Agassiz trawl (Beam trawl}

¢ Deep sea trap
* Isaccs-Kidd Midwater trawl (IKMT) i
¢ Underwater VDO camera
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(continued) Annex 6

Beam and net diagram

Operation of beam trawl

Sample from
beam trawl

B i
| JL " nawan
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(continued) Annex 6

Construction of IKMT
at SEAFDEC’s workshop

Isaccs-Kidd Midwater Trawl

ISACCS- KIDD MIDWATER TRAWL

=4 x =
oL WA ] 2 f 3 0J o <foi Sy — - SN

Using scientific echo-sounder (Furuno FQB0 onboard M.V. SEAFDEC2)
provide a targetarea

Under water VDO camera clip

from Brunei water
b

Under water VDO camera

,\\ : = 2

4

Acti'itv 3: SUDDOI't deep-sea fisheries M.V.SEAFDEC 2 crzg_zfzma
resources survey Brunei water, 4 June-5 July 2008

"?-“_‘. L Iy ‘/ |-

Support technical staff of
SEAFDEC/TD to join the
actual survey on
MM.SEAFDEC2

and national research vessel

-2008 Brunei and Philippine
-2009 Brunei

-2010 Brunei and Malaysia
-2011 Brunei

23
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(continued) Annex 6

M.V.SEAFDEC 2 Cr31-1/2009, M.V.SEAFDEC 2 Cr35-3f201[_),
Brunei water, 6 March-11 April 2009 Sabah-Sarawak water, Malaysia,
" S S 28 June-11 August 2010

TR E. P

Activityd: HRD programs on Deep-sea fisheries
resources exploration

* 11-25 May 2008, Ship board training on deep sea

exploration, R.V.DA BFAR, Philippine

7-11 April 2009,0n the job training on collection,

preservation and digital imaging technique for deep-sea

fish, Brunei

* 18-22 January 2010-Training Workshop on |dentification
of Deep-sea Fish, SEAFDEC/TD

* 2-4February 2010 - On site training on technique for
preparation of deep sea fish pictorial book, Brunei

5.

Activityd: HRD programs on Deep-sea fisheries & //z_-Ship board training on deep sea exploration on
resources exploration ) M.V.DA-BFAR (Co -organize by Bureau of
Fisheries and Aquatic Resources, the Philippine)

* 16-20 October 2010, Training on research Objective: to enhance the human resources capacity on the

methodologies for study on impact of fishing deep sea resources exploration including
on deep-sea ecosystem, Brunei * Methodology for samplings of deep sea fisheries resources,
« 11-15 July 2011, Training/workshop on + I|dentification of deep-sea fish and larvae
identification of deep-sea benthic ;,m'“;-n ol orae ti‘;’;’:‘é%mg:- Malaysia 2),
macroinvertebrate vulnerable to fishing gear, Resource person: _
SEAFDEC/TD Fish e ot ta 2o (et
e 18-21 July 2011, On-site training on Marine Science and Technology

Identification of Deep-sea Fish, MaIaYSia Read full report : http://map.seafdec.org/DeepSea/pub03.htmil

Ship board training on deep sea Training Workshop on Identification of Deep-sea Fish
exploration on M.V.DA-BFAR Objective:

» Toenhance the human resources capacity on deep-sea fish
species identification;

» Toencourage the SEAFDEC Member Countries to initiate deep-sea
resources exploration ensuring the accurate deep-sea fishes

T

identification
i Countries : Brunei (2), Indonesia (1), Malaysia (1),
(1), Thailand {2) , (1) and SEAFDEC staffs(2)
Resource persons:

1. Dr. Yoshinobu Konishi, Retire researcher of Fishery Agency, Japan

2. Dr. Fayakun Satria, Research Center for Capture Fisheries, Indonesia

3 i Dr. Toshi i, Fisheries Science Center, The
Hokkaido University Museum

" Watch: Summary activities VDO at hiip://map sealdecorg/DeepSea/

Read: Training report at http://map.seafdec.org/DeepSea/pub01.himl
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(continued)

Training Workshop on Identification of
Deep—sea Fish

P  Training Workshop on Research Methodologies
JL_ for the Study on Impact of Fishing to Deep-Sea

Ecosystem (co-organize by Department of
Fishery, Brunei Darussalam)

Objective:
+To enhance participants’ k dedge on research methodologies on impact
offishing to deep-sea ecosystemn
-T|:| I:l.ill human resources capacity through actual pradl:Pi on: ml:h
SUNVey; ing gears thod.
methods [qualiltatne and qualitative); and data collection methodology
from the actual survey.
ici [¢ : Brunei (4), Indonesia (1), ia (1)
Philippine (1), Thailand (1), (1)
Resource persons:
1. Dr Yoshinobu Konishi, nm rﬁean:llu'oﬂ'islluy mlw
2. Dr. Chittima
3. Dr. Sumaitt Putchakamn, Senior Scientist, hstltu‘leuf MarmSuem:e,
Burapha University

ActivityS: Information Dissemination

map.seafdec.on

* Project Website: htt;

DeepSea,

Activity5: Information Dissemination
Series of publication:

- httﬁ : i{.man-ﬁf.‘.a.fd_e_c_-p!ﬁiera&ea/p_u_hﬂ_l html
(M) 7
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Training Workshop on Identification of
Deep-sea Fish

Training Workshop on Research Methodologies for the
Study on Impact of Fishing to Deep-Sea Ecosystem

Read: Training report at
http://map.seafdec.or

eepSea/publl.html

Activity5: Information Dissemination

¥ Guide for Deep-Sea Trap Operation

¥ Guide for Beam Trawl Operation

¥ Guide for lsaacs-Kid Mid-water Trawl

¥ Check lists of the deep-sea fishes in the South China Sea and Adjacent
Waters

> Reponumeunanrksl'mnnlheDEEpSea Fishery Resources
Expl. on the C | Slopes in Asian Waters, 11-25
May 2008, M/V DA-BFAR, Philippines

Report of the Regional Training/Workshop on Identification of Deep-Sea
Fishes, SEAFDEC/TD, Thailand, 18-22 January 2010

¥ Report of the Expert Meeting on Deep-Sea Flshnga'\dllshpa:ton
Ecosystem, 21 August - 2 5 2010, |
» Report of the Workshop on for the

Study on Impact of Fishing to Deep-Sea Ecosystem 16-20 October 2010,
Brunei Darussalam

Activity5: Information Dissemination

Poster presentation in
Marine Science Seminar,
Phuket, Thailand
28-30June 2010




(continued) Annex 6

Activity5: Information Dissemination Activity5: Information Dissemination

Database of Deep-sea fish in SEAFDEC collection at

THE SOLTHEASY A MATERS 1000 30m) -
e g e s
— T o e http://map.seafdec.org/deep sea/search.ph
"‘""@"_ﬂ*ﬁ&fgﬁ: Poster of trawled fish of pif/map.seafdec 'g"._‘;:f).—-l___" i
Pl T .ﬂg_';‘;. the Southeast Asian Water; = .=~ B ———
Y Rk TR T St
e =T |-100-370m

o e = * 500 pes./type s
= = === _ distributethrough networks -
T Bt * Download at

Sea/

http://map.seafdec.org/Deep

99
I
11114

41!

1115
*Hz
29
L

[T
1y

Potential fisheries resources

* Deep-seashrimp : pandalid shrimp species
{Heterocarpus woodmasoni, H. hayashi, H.
dorsalis) found in Brunei ,Philippine, Malaysia
and Thailand (Andaman sea)
Philippine : A pilot deep-sea shrimp
trap fishery
-Improve efficiency of fishing gear
- Study impact to deep-sea ecosystem
-Cost-benefit study

Aim: to formulate a management
plan/policy on deep-sea shrimp trap
fishery
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Annex 7: Arrangement of Activities during the workshop
By Dr. Natinee Sukramongkol
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Annex 7

Objectives

<*HRD program to build up human capacity on
identification of benthic macro-invertebrate for

Arrangement of activities |  scaroecmember countries
= 4+ Establish the network/ rtfort work
durl ng the WorkShOp tI:rZugls'ncooizii;ic;naizpillaigrzt?onnoamon:
11 t'o 15 JUIV 2011 the participants/experts of the workshop

s %+ Support the future initiation on deep-sea
ﬁEAFDEc/TD resources explorationin the perspective of the
; ecosystem-based approach for the management
of deep-sea fisheries that
taxonomy/identification skill is required —
e . g — ;9

Some photograph of fishes and benthicfauna
___during 2010

=

Survey Area:
Vessel:
Cruise no:

Sampling gears: Wdi™ . i I
atrap; Agassiz trawl
ohl ||

Fishing depth: |

Training & Group Assignment

+» Participants (20 persons) will be separated into 6
groups (3-4 person/group) by voluntary basis

++ Preliminary identification results will be present
by participants during the laboratory work (5-
10min/group) under supervise by resource person

** On Friday 15, each group is requested to present
all identification results as well as any
suggestion/comments to the workshop/program

+* Resource person are requested to give additional
comments to the workshop/program

Gastropod Echinoderm Shrimps
& Blvalves Polychaete & Porifera & Lobsters

27



(continued) Annex 7

Program & Activities Summary Identification Procedure
| S, ]

Working in group
[y fuf fu. il *
Select specimens and assigning TAG to specimens

¥

Identify to the lowest taxa

SoERion
Morning Afternoan Morning Afnrmaon Marning
ol d et flcat on
ractce of

wlnwadittien fidentlficatior | dlifiod ustion
£ e 1c ROy

Photography (photo with tag)

Preserved specimens

Share the results

++*Ship name

*+Cruise number

+*Fishing method (Otter trawl, beam trawl,
Agassiz trawl, Trap)

“+Locality (Lat, Long, depth)

*+*Sampling Date
++Scientific Name
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Annex 8: Patterns in the benthos
By Dr. Mike Kendall
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Patterns in the benthos

Mike Kendall

Annex 8

Mike Kendall

Benthic ecologist

— Soft sediments and rocky shores

— Researchand commercial

— Basicresearch interest in broad-scale
pattern in diversity and population biology

Worked worldwide
= Inthe tropics: W.Africa, India, Bangladesh,
Malaysia, China and Thailand....and in the
Arctic

= Just finished EU y of
biological resources post- islmamlm Thailand

= Until recently | worked for Plymouth Marine

Lab; now a consultant for PML Applications

English is my native language and
some of the ideas | want to present
to you are exciting.

If | start talking too quickly please tell
me to slow down!

Summary of lecture

Benthic animals
— What lives in the benthos
— How does our sampling influence our view of the biclogy of the
sea floor

Broad scale patterns in the distribution of benthic
animals
— Latitudinal gradients
— Depth gradients
* Local patterns
— Habitat complexity
— Sediment grain size

Summary 2

Disturbance and benthic diversity
* Intermediate disturbance hypothesis
= Scales of disturbance
= Physical and biological disturbances

Fishing disturbance
= Examples of impacts on the benthos
= Recovery from fishing

WHAT LIVES IN THE BENTHOS ?

| B

In a research trawl we get species that are
*Large
*Mobile over 100 metres or much more
*Long-lived, often >5 years

This is the megafauna.

In a grab sample we get generally
species that are
*Smaller 0.5mm to 10cm
*Mobile over < 1 metre
sLive 1-5 years

This is the macrofauna

30



(continued)

Typical dataset from Europe

|
S Number of individuals
ERT )
o Coclenterata
] = Platyhckminihes
6 oM = Wemenea
200 165 = Priapaioidiea
135 e - T
» Annclida
0 S = Arthropada
ars s " Malsa
M 1o
fota s

Annex 8

In a core sample we get generally
speciesthat are
*Smaller to 64 to 0.5mm
*Mobile over < 10cm
sLive <1 year; usually a lot less

This Is the meiofauna

Our view of change in the biota of the seaflooris
strongly influenced by the sampling gear we use

If sample with a trawl, unless pollution or disturbance is
severe, changes in species compasition are buffered by
longevity and mobility of the species.

If we use a core, small short lived species may react too
quickly for us to be aware of change

Most pollution/disturbance benthic surveys study the
macrofauna; there is a direct impact, limited maobility and a
small number of generations/year.

Its wisest to study all elements but if money is tight prioritise
as;

Our ability to monitor the benthos is

determined by the availability of specialists
and specialist literature

* You need to be able to
identify the animas and
plants you encounter.

* Itisn’t always necessary to
identify to species..more
later

= Aformal species name
isn't always
needed...more later

BENTHIC BIODIVERSITY

Global patterns of shallow water species
richness: Is there a latitudinal gradient ?

Thereis certainly a
global diversity
hot-spot; but are
all the data
available?

B—B—E

irerpoung spacen rcme /! ored

Valantine and Moores 1974

Distribution of abundance and biomass records in the
“CoML Fresh Biomass Database”

- W W Ww wm ww F L L

Based on 4872 biomass records, 5511 abundance records, and 4196

from 175 studics.
Wl C-L. B G, Coxxlowe-Ovbome . Duetion A, Sclbeencll T ol

Peansdcen bormche PlLof OMLS{13) 015371
ok L fonarmal e 153

In a European study of 43 individual shelf sea
datasets (465 354 distribution records, 7481
taxa and 23 113 stations).

- Statisticallysignificant -
latitudinal trends were small - .,
and positive, suggesting a - M

- in v ° = .

* These results are consistent = X |
regardless of whether » - |
subsets of the database were b /‘a',’,?
used, replicates were oBga o+
pooled, or component a —n 1]
taxonomical groups were ¥ itarhy
evaluated separately. P Mok 1 i, . o, s, Sk, . B, €

L, B i, P, | i, M o Sosd ok, | Vanden e, &
i, 11, AL ML A vnsn, 18 e, B L G, 5. G, . Gregraes, &

31



(continued)

Latitudinal trends: Predictions of benthic biomass

Asac Coaen ©

<
) ‘

Facac Goenl

A Oeemt

nan imen

Benthic biomass is

Body size

* A latitudinal gradient in body size has been

discussed; larger animals

in high latitudes.

Annex 8

ok (P L Mt highestin the palar ) . .
: ‘ e * There are some large bodied animals in Polar
! = (RAR & in warmer waters regions but there are also many small bodied
1= b m .
. S species.
! BTN  merse cves
k = * Many methodological difficulties in reaching a
il conclusion
b — Gt of Abacs
- R s L Rowe G, Caohas Seiores, 1, Do
A Scltwed T, it al, (AT000) Glukial Pasierrm wesd
S
Pk DNE 5104 15323,
k- 1AL1% I
In general
* On the continental shelf benthic tropical
macrofauna samples from soft sediment:
— Have fewer individuals.
— Have smaller individuals.
— Have more species or a fixed number of individuals.
than temperate or polar samples.
DEPTH

Number of species v depth
2 o
= H
.: Own data from
R LR -
Arctic.
R *R2 small but just
Number of individuals v depth "
amn v a0 significant
= ]
- S i
= 1
-. s By I—_-_‘ —a
Divershtyand depth: ES{S0) Deep Sea study
" :[
. :j; For most taxa the
» L number of speciesin a = Bi fall of
- sample of 50 individuals 5"..:':..5::‘.";. mdepﬂt I
il increasesto 2.5 km and
§ N’ = thendeclines. A
. o™ §
8 s "
Creiga BUT !
§-3] -
H _JE The number of -
i i individuals in a sample
also declines —————
o end 4, B 1, b S | et A, Solweded | o

Depth (kBomsters)

Ui ko s, Lot M8 ST LSS
o0aazy
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(continued) Annex 8

Size of individuals Depth effects: Conclusion

Diversity is moderate at shallow, wave disturbed, depths. It

The body size of mega-
. and e deeimes rises towards 200-300m
with depth * Insome studies diversity cantinues to rise until 1000m+ in

others it falls away.
For most taxa biomass decreases with depth

IN megafauna and macrofauna the size of individuals
decreases with depth

L e 5w o ©)
-

Wi 4, B 7, G o, et &, Sl T,

[T ——————————"
1213, e

Sediment granulometry
= The grain size of sediment influences
species distribution and abundance.
‘Grain size reflects hydrographic
conditions and geological history.

In general, muddy sediments are

more physically stable and have a

greater surface area for bacterial

growth (animal food) then sand.

= Mud tends to deposit with fine
‘organic material..food.

= There is poor oxygen penetration in
mud and this m_a\flmitlhe depth of

‘oxygen penctration.
=  Where mud is coxygenated it is
productive
Sediment granulometry Habitat heterogeneity
-Sandy sediments tend to be found in
shallower water subject to wave _— lex k
action habitat has more niches
and more species.
*Sand is potentially mobile and large - "
particles can cause severe damage to * In this case benthic
soft bodied animals Sponges provide habitat
sLiving and feeding beneath the * Habitat diversity can
surface offers protection equally result from large

+*Sand grains have a smaller surface
area (constantvolume) then mud and
hence are less productive

The seafloor is dynamic

* Every centimetre of the seafloor is either undergoing
disturbance or recovering from it.
— Disturbance can be « phic and broad scale (Ts i) or very
local and quick to recover.

* Some species can exploit disturbed environments better

than others.
— Short lived, rep young, many offspring high di
PRODUCTIVITY DISTURBANCE - Some species cannot tolerate disturbance

AND BENTHIC DIVERSITY — Longrlived, slowto reproduce, few offspring, low dispersal.
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(continued) Annex 8

Colonisation following disturbance

Properties of species
Colonisation:
Colowiration Tnastosal Equak brim sLow!
& _comemity || conmuelty | _conamnity ""’"“5_
E § T by <Small body
3 £ i “Short life
- 2 -i 3 /-\ AT *High dispersal larvae
é = LAt ,-\x(f"' i *High reproductive output
| _/‘y T —— Equilibrium:
— - o -Highbiomass
Tise (years) k-strategy species
“Larger body
“Longer lived
“Lower reproductive output
Low or high larval dispersal
Time
You get the same sequence with distance from a point source of
pollution
Faxs A oxparisies § pAYIKS Semstur Fatck A mreookimend by g ten Dom
Oty s o s @1 sbamtoncy mﬂm_'!:l;lu.‘:\:l‘ﬂm—lb:
P ek © e o baclogual domidance
Tl
@:b
C
R ——

DISTURBANCE PROMOTES

> )n DIVERSITY
5 (2)

Productivity, disturbance and benthic
diversity

»Benthic diversity increases
with productivity but if
productivity becomes too
high it falls again (c.E onganic
pollution).

oo R TRAWLING EFFECTS ON BENTHIC
—Teasae i s
e COMMUNITIES

| Figure 1.1, Gesplical represeeustion s Husiens (1979} “Dysusmis Equibtrisn®
| mecal

1000yesrs

£
3 o
i £
: gz
£ =2
£ g
|
g 2
H 2
£ 2
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(continued) Annex 8

Trawl Gear

Impacts of trawli_fig on benthos

Ground gear

Nets are damaged on rough
ground so the ground rope

Plough the seafloor
* Break fragile animals

. Is equipped with rubber
* Bury other animals to a rollers that lift it above
depth they cannot obstructions.
recover from.

The rollers (bobbins) can be
very large and heavy and
will erush animals, remove

+ Create massive turbidity,
and inhibit filter feeding

corals and flatten out the
seafloor. They remove
habitat heterogeneity
51 !
[Echo sounder |
& | i o
i | ©
Z - o " v
:
i - B e
i - I
g |
s
‘
Area

Eflcts of b whing oo cxoayicam functining
Frasic Glogrars”, Mechamin: € Aurstoon, bbes i T Sobvmsmeing, $tephen Wil md Wibe A_ Kondall

Trawling: Before and after

Trawling
*Decreases productivity
*Decreases benthic biomass

*Decreases diversity
*The scale of damage is dependent on sediment type
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Ecosystem effects: effects of trawling extend to ocean chemistry:

WikBuursle: 1 ol

Faunal Changes

. I s B . I - * Loss of shelled biota; worms replace molluscs
. o - * Small opportunistic species may replace larger

i _ I I I longer-lived animals

N * Filter feeders much reduced or lost
T e T » Temporary increases in megafaunal carrion
feeders
* There is s substantial shift in benthic
| - Jeads 1o changes in nutrient fux from community structure following trawling.

sediments lo the overlying waler and so impacls pelagic ecosystens

Trawling

* Changes biodiversity of benthic ecosystems
* Changes productivity of benthic ecosystems
* Changes the function of benthic ecosystems

* May impact adjacent areas by export of fine
sediment or remobilised pollutants.
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Annex 9: Sampling the benthos
By Dr. Mike Kendall
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Annex 9

= Aims:
— to collect a quantitative sample of the biota of
the seafloor
— To extract the biota from the samples
— To identify the biota to the lowest possible
- taxon
— To use the most appropriate statistical
analysis to identify spatial or temporal pattern
in the biota
— To sample cost effectively

Sampling the benthos

i
»
14

i i i
Dredgesana  Oubtidal sampling gear
trawls : { ——

*Not quantitative

» Our impression of the composition of the
benthic biota depends on the sampling
methods that we use

= QOur ability to detect change depends on
the number of samples we take and their
spatial dispersion

Mini Aggasiz

Beam Trawl

Van Veen Grab...open
= Van Veen closed

38



(continued) Annex 9

Craib Corer

Craib

(et

PHOTOGRAPHY

Multicorers

Samples taken by a multicorer are not true replicates
(except at the <1m scale)
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(continued)

RESOLUTION
+ Whatis the smallest
ﬂ obecl the camera can
— detect ?
— Function of lens to object
distance

— Need to keep this
distance constant for
reliable recording

— Indigital photography a
function of number of
pixels in image.

Annex 9

RESOLUTION

= You have to make the choice,
— Dol only want to see a small area in high detail ?
- OR
— Dol want to cover a big area with each i but only be able to
I bip image but only

= You then have to do all you can to maintain camera-
object distance (height of the camera above bottom)
— Orprovide a scale in eacl'li'l'?etoerlahleimageandjsis
som:)mmmreinagﬁ different areas.
* You also have to think about the computer storage
available to you
- Use big images with high resolution and you run out of storage
verybgdilyﬂayhe on the seashore but in 500m of water it
is pna:lemanc

Angle of acceptance

Area recorded on
Q image is a function
~—\ of:-
PR « Camera object
/ \ distance and the
/ Y angle of acceptance
/ of the lens

/ \ *You must choose a
/ Y sufficiently wide angle
lens.

Camera systems : Still Drop down
- «Used from slowly drifting
ship
+Trigger weight
* No control of where image is taken
«All normal photographic problems
e high

resolution pictures ++ pixels
*Needs no independent power
supply

+Cheap

Camera systems : Video Drop-
down

+Used from slowly drifting ship

*Real time image on screen or
laptop
= Zoom/panitilt if needed

= OK for image analysis but poorer
resolution from still images

= Needs power supply
™~ « Basic set up from ¢ £500

T J/
—

Moving camera platform problems

e
Image area skews: my oblong
mapis now a trapezoid: the
density of animals becomes
more difficult to assess; how do
| measure area ?

Moving camera platforms: problems

_—
Only part of the frame is e B .
in sharp focus; species o
counts more accurate at
front than back of frame

—~
—

—.  Good
=

Image area Focus

Moving camera platforms: problems

¥
—
e
/// o
/// -
e //
~
"--..""--\.""--. D
_-/'// —
Image area  Focus Distortion .
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(continued) Annex 9

Sleds stabilise the camera

+ Video: either on board
or surface linked

« Shaky or jerky image

+ Little control

« Easily lost

Camera systems : Drop down

Stabilisation rig for towed
= Can be difficult in a current camera sled
— Ship drifts too quickly for images to be resolved...high speed
blur
= Can be difficult in a swell
— Only brief periods when image is focussed
= Produces lots of images
— Big files
— Take a long time to view and analyse
— Need lots of hard disk space to collect and store.

Stabilised sled: high quality and cheap
PLOS1 2)e

» Extended survey
time

+ Real time images

+ Continuous and

contiguous
transects
+ +Worksin
currents
» May have
manipulator
ROV Image Correction
I_E\r‘|s Laser
« Extended survey time - Cost...cable cost too LY / Lasers can add
« Real time images « Vessel with power \ f information to
= Continuous transects supply e, o liatle(= @
» + Worksin currents + Needs skilled () “Roll
= May have manipulator ope:_':.ator ) @ ee «Pitch
+ Position fixing
«Height

Same rig can be used on sled cameras
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Annex 9

Laser spots
Vertical Vertical
Close away
to from
bottom - . bottom FOI' the
000 |00 o seriously
oo S rich
Points Y o0 e o ® | Points
backwards forwards
Close to away from
bottom bottom
Calculations of image area, height and all necessary
cerrections can be done using ABISS software
Lessons
« Be realistic: define your limitations
* |ntropical settings it can be difficult to find the
right boat
— Towing
— Power supply
— Shelter
SAMPLE TREATMENT AND

IDENTIFICATION

Quality control is paramount

Its very easy to collect samples but its
equally easy to degrade the information
that they provide by poor or careless
treatment

You cant always go back and collect more
material

High levels of quality control are essential

Once sediment samples are
collected....
Preliminary sievingin the field
Label pots inside and out
Fix with formalin™ for 3-7 days
Wash out formalin and fix in alcohol

* Formalin is highly toxic...take precautions.

Careful sample treatment is vital

* The more damage you do to your animals
the more difficultit is to get a valid
identification

« Poor sample treatment cannot be
compensated for by sophisticated
statistics.

Faunal extraction: don’t damage
the animals
« Sieving
— Nested sieves cause least damage
— Treat surface sediment separately
— Indirect water least damaging

Flotation/elutriation
—Water

— Sugar, for small animals
— Ludox; for small animals
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Sorting

« Pick animals from
debris in sieve under
low power
microscope

Staining helps picking
but can obscure
colour patterns that
help identification

— use with discretion

Annex 9

Identifying

« Keys demanded by non-specialists

* ?<1% of the world's ocean has useful
keys to the most common taxa

* Those keys that exist are frequently out of
date

= Keys give a false sense of security.

When keys can’t help

= Draw the specimen

= Make notes concentrating on the taxonomic features of
the genus

= Allocate a temporary name (e.g.Prionaspio sp A)

= Use this throughout all your studies

= Make sure notes and reference specimens are available
to other workers

+ The lack of a proper name for a specimen is
not a problem to ecologists

Where do | sample ?

Some Considerations

= Assume you want to detect change in
biodiversity in your study area between 2
sampling periods:
—In comparing the samples you begin with a

hypothesis that there is no difference between
them.

—You use statistical tests to determine if the
hypothesis is true or false

Where do | sample; some
considerations.

« Samples should be taken in such a way as to
describe the variability of the whole sampling
area ....no single station studies please.
The distribution of samples must match the
scale of the scale of the process you are
investigating.....go everywhere that fishing
occurs not just one place on one trawl track.
« Sample 2 will not be independent of sample 1 if
you return to the same spot
— Non parametric tests assume independence

| / (" .
Wy | x
S e ‘\\_/“-J

You are sampling biodiversity in this bay; which is the better
design?
Pseudoreplication is a very easy way to get your paper rejected

Regular Random
—‘\\: . 2 x _‘\\! . o x
/‘ '(‘—F\ )‘ . :f
/ £ ff / o i
e = | L - I
\\_/.-—-—\_.J \_/"_'_\"J

You only have time to take 10 samples...which is the best
distribution of stations, random or regular?

Regular distribution produces the best estimate of variance of
biodiversity in the whole bay; random would be appropriate if
the number of stations was high.
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=sand
Regular Random
_\\ x . x I * * x

7 * P W * /_’ =,
/ x / x

/_‘ / *x - [

==y | /=

[ = ) [ * )

|

L -/ L [

“\'\\“__’P — d\k_—;""" =

Which layout of sampling stations describes the fauna of
the bay best ?

Regular even more appropriate if no preliminary survey

Stratified random is ideal Solution

« If you have enough replicates !

= Carry out preliminary survey to identify
relative proportion and pattern of
distribution of bottom type

sediment type
= Sample

More later.........

Allocate samples randomly to each

Annex 9

Replication

= Any realistic study will have funding/manpower only for a
fixed number of samples.

= The way you distribute the samples will determine your
ability to detect change or pattern.

= Allocate replicates at the scale appropriate to the
abjective of the survey or the hypothesis being tested.

= Hypothesis: Flood water from rivers during
the monsoon season impacts the benthos of

Phang Na Bay

The hypothesis is a
generalisation and so
you need to sample all
rivers.

You can't sample one
river and extend the
results to the whole
bay.

= Hypothesis: Flood water from River XXX during the
monsoon season impacts the benthos of Phang Na Bay

Analysis of variance approaches
-a lecture course on its own

/ ] . . ® ¢ * .

f{_/,.a/ ) T % o o' o .

{ " e hypothesis is ===, e ———
) fi ly need

e 1o sample around the .o :: .

)// named river. 00 « * s *
= P

/\,_\_. Two way design One way design

Key reference Decisions

* A .J.Underwood 1997. Experiments in
Ecology. Cambridge University Press

* Where do | sample ?

« How many samples do | take ?

44



(continued)

Questions

What is the purpose of sampling

Is formal statistical testing to be used
— Univariate: species by species

— Multivariate: whole community

How much time/money is available

= All methods of estimating the number of

samples needed for univariate statistical

methods depend on having preliminary

data on abundance and variance

—You might see this as a bit of a circular
process.

Annex 9

Power Analysis

In hypothesis testing, the goal is to see if there is
sufficient statistical evidence to reject a presumed nul/
hypothesisin favor of an alternative hypothesis.

A type 2 error is failing to reject the null hypethesis when

it is false...for example by taking too few samples.

Power analysis tells us the probability of such an error
occurring.....but you need preliminary estimates of
variance to perform it

Power analysis tell us how many samples we need.
Standard in stats packages. If not available there are
other indicative methods

Power analysis

Gives a strong indication of the size of change that can
be detected for a specified amount of effort...and vice
versa.

Needs preliminary data....so unlikely to be perfect.
Often a sticking point when organisations realise that
their complex extensive and expensive sampling
programme can only detect changes bordering on
obvious

Number of replicates for different levels of

Single species precision
Mean number of animals in sample
* Empirical estimate - 0.5 5 10 50 1000
—Vezina regression of mean against variance Zg 5% [1129 |188 110 32 4
gave the equation § .

o [10% (283 48 28 9 2

n=16415°7 D 20% |71 13 |8 3 <2

40% |19 4 3 <2 <«

Precision: how close the sample mean is to the population mean

Summary For multivariate statistics

The smaller the mean abundance the more samples are
needed for fixed precision

—You might want to increase your sampler size

The more accurate an estimate of the mean you
want, and the smaller the change you want to detect the
more samples you need to take
— But how often do you want an estimate within
1% of population mean

« Do | need replication at all

—Will a gradient study be enough
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For multivariate statistics

* Do | need replication at all
— Will a gradient study be enough

= 4 Samples is the minimum number
needed for ANOSIM

— Taking more samples increases the chance of
detecting change

Sampling sediment

+ We have covered
- How
— where
— and how many samples

« Sediments are relatively homogeneous over
large areas and provide a useful introduction to
sampling

Annex 9
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Annex 10: Collection and identification of polychaete worms
By Dr. Mike Kendall
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Annex 10

Polychaetes are the numerical dominants of

Collection and identification of

polychaete worms
Mike Kendall

"Worms have played a more
important part in the history
of the world than most
persans would at first
suppose. - Charles

Darwin, 1898"

Phylum Annelida

Class Oligochaeta
Class Hirundea
Class “others”
Class Polychaeta

— Segmented
—Have chaetae (or setae)

Sample collection and
processing

-Sieve the sample as
gently as possible

« Use up and down
motion not side to
side

« Back wash carefully
into a clean pot

*The pot should be
50% larger than the
volume of the sample
for effective
preservation

48

most benthic assemblages

Numberof individuals

= Coslenterata
u Plabyhelninthes.

u Nemortoa
 Anachds
© Artheopoda

Echinodenmata.

Polychaetes

Around 80 families

« 5122 new annelid names from 1978 to
1998

* 11,000 original polychaete names to 1965

* Reynolds and Cook listed over 7000
original oligochaete names to 1992,

« The number of synonyms amongst
those names is considerable but
unknown

You can’t do good taxonomy on
damaged animals

If garbage goes into
data analysis
garbage comes out
from it.

Care during
sampling is vital.

Sample preparation

« Label containers inside and out

= Use minimum 8% formalin

« Fix for at least 1 week

« Wash specimens gently

« Transfer to alcohol for preservation
« Extract worms



(continued)

Sample extraction

+ Pick animals from
debris in sieve under
low power microscope

Staining helps picking
but can obscure colour
patterns that help
identification

— use with discretion

Keys are not always available
beyond FAMILY

Around 70% of worms in a coastal
study in Thailand couldn’t be
identified to species

Keys

* Once you have used a key always check
your diagnosis against a species
description: you may have
— A species described since the key was written
— A species that has resulted from taxonomic

revision
— A species new to the area
— A species new to science.

Is it a polychaete ?

* Many taxa often confused with
polychaetes by beginners.

« Some Basic questions
—Is it segmented ?
—Does it have chaetae
—Does it have a coelom

Annex 10

Identification

Even when available, keys can't be

trusted
Based on knowledge existing when the
key was written

Quickly become out of date as new
species found

Not always exhaustive: particularlyin
student level texts

Identification

Is it a polychaete at all?

Is it errant or sedentary

— Artificial split but necessary to know about if
using older keys

Which family?
Which genus?
Which species?

Nemertea

\ o

*Nemertine worms have solid bodies, without a central
fluid-filled space (coelom). Above the gut is a chamber
containing an eversible proboscis.

*Rubbery feel when handled
*No segments
*No chaetae
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Echiura: spoon worms

Priapulida
= Have chaetae but no
segmentation *Usually 3 parts to body:
. introvert, trunk and caudal
* Grooved proboscis or appendage

spoon usually lost in

collection *Mouth surrounded by spines

sIntrovert and trunk may also
have spines

*From a few cm in length
to 1 metre +

*Trunk annulate but no internal
segmentation

=Caudal appendage may be lost

Sipuncula

sUnsegmented

Phoronida

«Long and thin
*Easily damaged and

=There are no chaetae
although small chitinous
teeth can occur on the

A pisEgans | introvert and around the
sLive in tough sandy tubes posterior.
=Unsegmented =Introvert usually
withdrawn in preserved
*No chaetae material
Dissect tube -Cha_racteﬁstic anatomy
on dissection
Annelids
« |sit a Polychaete or Oligochaete
* Difficult o
— Oligachaetes usually have Identifying Polychaetes

+ No structures on/around head
+ Few chaetae in each bundle
= A restricted range of chaetal types

= Similar size/shape of segments all along bedy
(except in region 6-12 where reproductive organs

are)
Useful Literature: general identification Literature

= Fauchald: 1977.The Polychaete Worms: Definitions and

keys to the orders families and genera - -

 Out of date but invaluable Ne;:ed :p build a modern reference
. Ear‘tmhaan: Harernan, I?Is Ygfarr:‘;gge ‘gillg: Catalogrg of the collection

et i t | i —_ i

n?fzg Nfa?'ru:fanrtl.‘gillf Fnundaffa:rQB 4 Bg%a;m = FaU_Chald and Ward is gOOd upto 1997.
« Linnean Society Keys. —Online at :

~ Modern keys to a limited number of families in UK http://134.60.85.50:591/PolyDB/PolyDB

and nearby waters. Useful family key N su.html

= Day. J. Polychaetes of South Africa. NHM London
« DELTAVINTKEY National Museum of Australia
« Taxinf keys NHM.AC.UK/Zoology
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Polychaetes: Some Basic anatomy

Parapodium

Setae /Chaetae Structures on the head

* These terms are used interchangeably in
the literature: Don't worry

Aciculum — =
e
——
/ Ventral chaetae
Errant or sedentary
Seg ment COUﬂtS An artificial but often used split
« Peristomial segments often difficult to identify « Errant
» Many choices in keys depend on identifying on — Well developed head
which segment features start or finish which may have large
o eyes, antennae, senso
. In_ modern keys!de_}scrl_p‘;lons we count segments ry palps, jaws
with chaetae for simplicity — Parapodia well
— Usually setigers developed
— Sometimes chaetigers — Segments much the
- E.g. Gills present from setiger 8-20 same along body
« Old keys use segment number : beware ~ Free living

Antennae
“ il. -
I_nnmnna ot .
. B ""“""" ifﬁéﬂ:‘mwnnu ‘I"
2 anlannae "‘g\' e i 1
W Wl R4 A
&{_&l S .*‘J L—g‘ -_“i. =1 } ]'
Sosd P 3 e
Typical errant worms E 8 anernao
VR (™ =ik
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(continued)
M, N Palps Jaws
6 e
e, B VLT ¥
WJ/ = +Simple
1 r_:_”_' e \ *Bi-articulate %
Sedentary
Dorsal and - f:z:‘i’n;‘a" have
Ventral cirri structures, feeding
palps, branchial crown
— Parapodia weakly
developed
— Body divided into 2 or
more regions
— Lives in a tube or
permanent burrow
Picture: H Tsutsumi
Typlcal sedentary worms Eadiag: ki
w el mn
H =2 £ 3 ] i o
: o b e A0
Y \ Y Y A
B 4 31 1 : [0 i
/ A | & % o ¥E * With tentacle "\\'1!

fringe

oo . ¥ 1

Hooks wi
Chaetae Aﬁ 5 c @D
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Uncini Gills = Branchae
«Usually very «Terms used interchangeably
small Head
Embedded in M ﬁ:
«Long rows — = S T
*May need Terminal
dissection to see Lateral il =
shaft é/_§ % )g ) ¥
‘.\....,__g':_l-l'mpndhl
When keys don’'t work Temporary names
* For community studies « Draw, describe and record using the
* Or for biodiversity studies features that make up existing species

— It will be necessary to give an un-described descriptions for the family concerned.

animal a temporary name that can be used

consistently
Temporary names Temporary names
* Draw, describe and record. * Draw, describe and record.
« Allocate temporary name e.g. Prionospio « Allocate temporary name e.g. Prionospio
Ranong sp1 Ranong sp1
= Use this name throughout all studies in the
future
Temporary names Temporary Names
= Draw, describe and record. The lack of a proper name for a
» Allocate temporary name e.q. Prionospio specimen is not a problem to
Ranong sp1 ecologists but temporary names must
= Use this name throughout all studies in the be used consistently.
future

Distribute name and description as widely
as possible; get others to use the name
— Don't wait for formal taxonomy
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Thank you

54



Annex 11: Detecting change due to fishing
By Dr. Mike Kendall
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Detecting change due to fishing

Biological Decisions

Consult at the policy level; what do the funders want you
todo. If they are not sure you can help them.

Define the hypothesis (hypotheses) you want to test
— Is there an ecosystern impact?

— Is there an impact on the benthos?

— Isthe impact on all elements of the benthos?

Define the spatial scope of your study

— One location or many; impacts at one site in Thailand or impacts
across SEAFDEC
- studies oral

Bei study

Annex 11

Review

* Review the funding available to you
= Review the staff expertise available to you
* Review the amount of time you have to do the study

* Go back and revise your plans according to
resources

Go and talk to a statistician

* A proper statistician not a
biological colleague who is
“good at stats”.

+ Agree a statistical approach (or
approaches) to address clearly
defined hypotheses.

* Produce a sampling design.

. Evalualll:e tge cost 0; yohu.;r
sampling design and the time it
will take. Compare with budget \ Sz,
and deadlines

* Re-evaluate design if necessary.

Analysis Decisions

In consultation with the
statistician decide on the

size of effect you want to -
be able to detect Boey voure
CERTATN
—The smaller the effect the -
greater the sampling effort 2
needed.

In consultation with the statistician

* Re-evaluate the design of
sampling (control, treatment
replication etc.)

Decide the spacing of sample L M A
Decide if the sampling will  \IEFRCSPEIT
need repeating el
RE-evaluate against time and

budget

VST ME

Decisions are easily made in front of
acomputer
BUT
Its different in the field
— Nothing works perfectly, everything
takes more time than you planned.

— Allow time and budget for things to
go wrong

— Never produce a design that needs
every sample, every day at sea or
every hour in the lab that the most
efficient statistical design indicates.

Multivariate or univariate statistical
approaches

= Right at the very start you will have to decide the statistical
methods that will direct your data collection.

*  Many sampling designs are driven by parametric analysis based on
the various Analysis of Variance (ANOVA)} models. These technigues
are very powerful but do fully exploit all the information collected
in a benthic survey as they cannot consider the identity of
individual species. There are lots of statistical rules that must be
adhered to.

* Typically ANOVA based analysis will consider ch in
— Number of individuals
— Number of species

e of species
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Multivariate approaches

Less dependent on statistical rules on
normality, homogeneity of

variance, independence of samples etc.

Use all the data

Are sensitive to changes in species
composition

Are vastly powerful due to massive
redundancy within the data matrix (see later)

Most people combine methods

A general recommendation is to design on the
basis of multivariate methods and carry out
parametric methods on the resulting data

Annex 11

Before-after—control impact: BACI

It is not sufficient simply to sample the

benthos, go out and trawl over the area and then
return a few months later to see what the
changes are.

The seafloor undergoes natural change {e.g. pre-
or -post-monsoon) and these could confound a
simple before and after design. Control areas are
needed

There may be a need to undertake sequential
sampling to capture (or eliminate) effects of
annual cycles

If things need to change

The next part of the lecture will look at some ways
to cut costs or increase scope in macro-benthic
surveys

For a benthic sampling programme

Mobilisation Costs
—finding staff + fixed
—Buying kit
—Packing/transport |

Sampling Some
Ship costs saving

possible

Work up Some
—Sample processing saving
—Analysis possible
—Write up

Ship Costs

* How many days do | need a ship for
— Contingency
— Mechanical problems
— Weather

* No right or wrong answers

— Trade off between not completing survey and
excessive costs

Ship Costs 11

1
Wmd \pi u]

A big ship samples better in bad weather but
can you afjord the cosr ? o,

g' 100 ‘| Ship length
b | cosi
S B0

g [ B 25m
2601 bKS/day
=9

E 401 - 00
3 SOKS/day
~ 20

£ olem J‘El El_

[-11]

$

Benthic sample processing

* ONE sample can take 1-3 days for a trained
worker to sort/identify

In an area where the fauna is known about
130 samples can be processed in a year
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Benthic sample processing

* ONE sample can take 1-3 days for a trained
worker to sort/identify

* In an area where the fauna is known about
130 samples can be processed in a year

* Lab processing time is a major limiting factor

In the tropics

* Poor faunal knowledge increases processing
time

« Numbers of individuals /sample might be
lower

= ?Plan on 1 person dealing with 100
samples/year...orfewer.

Annex 11

How do costs in the lab compare with ship
costs ?

* lday at sea in a small inshore vessel
— Costs £1200
— Takes at least 40 samples

* 40 samples will cost £20-30,000 to process

How do costs in the lab compare with ship
costs ?

* lday at sea in a small inshore vessel
— Costs £1200
— Takes at least 40 samples

* 40 samples will cost £20-30,000 to process

* So cut down on lab costs if you can

Reducing lab costs: overview

* Take fewer samples
— Reduce spatial extent
— Cut down replication

* Take smaller samples

— Could be a problem in the tropics where numbers
are already low

* Usea coarser sieve
« Consider less taxonomic rigour

Take fewer samples

* How does this change the statistical design?

* For most surveys having resources to take the
samplesisn’t a problem

Its always better to collect extra samples and
then choose which to work up rather than
wishing you'd taken more,

Changing sample size

impacts

1) Impression of
dispersion

2) Sample mean

3) Sample variance

Changing sample size

More samples are needed for a fixed precision
of mean as abundance decreases

1000 7

F n
= " Precision
£ R (SE/mean x 100)
# 100+ e | 1
ERT ‘ R
20
14 . - .
: 3 il 20 2. From Vezina 1988
Sample mean
abundance
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Multivariate

* Multivariate data sets are data rich
— this gives massive scope for changing elements of
the sampling design without compromising the
outcome of the study

Annex 11

Sassenfjord:macrofauna

Polychaetes only

Sassenfjord: macrofauna

Sassenfjord:macrofauna Mollusca & Crustacea

95 35

Sassenfiord:macrofauna 30 Randomly Chosen Species

Changing Mesh Size

0.5mm mesh 1.0mm mesh
] o
=] &

a 8 a a8

@ a

¢ Og 8 L i
L °‘.°nu ad db. :b'

4 aeg %
LI X a
[From James and Fairweather 1995

Increasing mesh size

* Fewer animals so samples are faster to
process

= Patterns of distribution conserved

Increasing mesh size

* Fewer animals so samples are faster to
process

* Patterns of distribution conserved

BUT

* Small bodied species are underestimated
— Implications for some diversity/pollution methods
— Diversity loss
— Loss of ability to compare
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Decreasing taxonomic level

@,
&
shan o Identified to species
.y

Identified to family

Decreasing taxonomic resolution

* May be useful in tropics to address monitoring
etc

* Some genera are speciose and differences can
be difficult to find.

* Many taxa are undescribed

Annex 11

Conclusion

« Every sampling programme is different
= Each must be designed individually

— THERE IS NO COOK BOOK
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Annex 12: Introduction to the taxonomy of Gastropods and Bivalves
By Assist. Prof. Teerapong Duangdee
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Annex 12

Training Workshop on Identification of Deep-sea 0 tl.
Benthic Macroinvertebrate Vulnerable to Fishing Gear outine

= Introduction
) = LN Q
a: @ \meE o Phylogeny of Mollusca
Introduction to the taxonomy of

o A study on the molluscan fauna in Thailand
Gastropods and Bivalves

o Mollusc identification references
o Introduction to the taxonomy of Gastropods

and Bivalves
Teerapong Duangdee
Department of Marine Science, Faculty of Fisheries, Kasetsart University
Qutline Phylum mollusca
o Introduction Phylum Mollusca includes snails and slugs, oysters
o Phylogeny of Mollusca and clams, and octopuses and squids.
o A study on the molluscan fauna in Thailand Molluscs evolved in the sea and most molluscs are
o Mollusc identification references still marine.
o Introduction to the taxonomy of Gastropods ) . .
and Bivalves Some gastropods and bivalves inhabit freshwater.
A few gastropods (slugs & snails) are terrestrial.
Numbers of species Characteristics
© Athropoda 1. Body Plan: All molluscs have a similar body plan
@ Mollusca with three main parts: head-foot, visceral
® Chordata mass and mantle (A thick epidermis that covers
© Platyhelminthes the dorsal side of the body)
© Nematoda -~
@ Annelida Omate

QO Porifera

O Echinodermata

O Other

O Sarcomastigophora
@ Apicomplex

@ Ciliophora

Second largest animal phylum; 100,000 living species

Characteristics

The mantle, which e Gonacs ,. "
functions in shell i Hoart ——
production and WATE | Stomach

respiration &7 _— -

ity /
A head-foot region

with locomotors and ™ 1/ >
sensory functions e "= / _
Y el |

A visceral mass with p Mouth
digestive, circulatory, 'SEEA e Intestee T

reproductive, and - g%
excretory function e 4

Hypothetical Ancestral Mollusc




(continued)

Characteristics

2. Bilateral symmetrical, body is without true
segments

3. Mantle (specialized tissue, secretes shell, may be
involved in feeding, reproduction and respiration)
— mantle cavity

Mantle cavity

The space between the mantle
and the visceral mass is called
the mantle cavity.

The respiratory organs (gills or
lungs) are generally housed here.

Characteristics

4, Radula : a rasping, protrusible feeding structure
found in most molluscs (not bivalves).

5. Open circulatory system (Cepalopods-Closed)

6. Respiratory System - gills, lungs, mantle,
epidermis

238322

= mautn
= masis

exontephane
= sszniaphare ralracTar mutels
sl

= raduta froaractsr sl
e )

[T ———

Ptenoglossa
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Characteristics Shells

Most molluscs produce an external calcium carbonate-
rich shell - Used for protection.
Some species have internalized or reduced shells.

When present, the calcareous shell is secreted by
the mantle and is lined by it. It has 3 layers:

Periostracum — outer organic layer helps to protect
inner layers from boring organisms.

Prismatic layer — densely packed prisms of calcium

5. Open circulatory system (Cepalopods-Closed) carbonate.
6. Respiratory System - gills, lungs, mantle, Nacreous layer — iridescent lining secreted
epidermis continuously by the mantle.
Conchiolin Calcite &

Aragonite

Periostracum
i 2 # -
“p2 | calcite

\_, Prismatic layer . ,Aragonite
\ T 7
1= r vy

X
_/ 'J;

Nacreous layer
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Annex 12

Qutline
o Introduction
o Phylogeny of Mollusca
o A study on the molluscan fauna in Thailand
o Mollusc identification references

o Introduction to the taxonomy of Gastropods
and Bivalves

Phylogeny of Molluscs

SUBPHYLUM AMPHINEURA
2 ) CLASS APLACOPHORA
CLASS POLYPLACOPHORA

SUBPHYLUM CONCHIFERA
\(/ ' CLASS  MONOPLACOPHORA
: CLASS GASTROPODA
CLASS BIVALVIA
CLASS SCAPHOPODA
CLASS CEPHALOPODA

Chitons

Segmented shell — 8 plates

Multiple gills down side of body

Rock dwellers that use radula to scrape algae off
rocks

Gastropoda

Largest class (80,000 species)

+ Single shell (univalves) may be coiled or uncoiled

+ Many snails can withdraw into the shell and close it
off with a horny operculum

+ Most gastropods are herbivores and feed by
scraping algae off hard surfaces using the radula

+ Some are scavengers of dead organisms, again
tearing off pieces with radular teeth

+ Some are carnivores and have a radula modified
into a drill to bore through the shells of other
molluscs. They use chemicals to soften the shell.

Bivalvia

Have two shells (valves), shell
is closed by adductor muscles

No head or radula

Complex sheet of gill derived
tissue for filter feeding and
respiration

Part of the mantle is modified \_,,
to form incurrent and Yo
excurrent siphons |
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Qutline
o Introduction

o Phylogeny of Mollusca
o A study on the molluscan fauna in Thailand
o Mollusc identification references

o Introduction to the taxonomy of Gastropods
and Bivalves

Annex 12

Martens, E.C. von. 1860. On the Mollusca of Siam. Proc. Zool. Soc. Lond.
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Qutline
o Introduction
o Classification of Mollusca
o A study on the molluscan fauna in Thailand
o Mollusc identification references

o Introduction to the taxonomy of Gastropods
and Bivalves

Classification of Molluscs Gastropods:

SUBPHYLUM AMPHINEURA
= ) CLASS APLACOPHORA
CLASS POLYPLACOPHORA

SUBPHYLUM CONCHIFERA
\(/ ' CLASS  MONOPLACOPHORA
N 7 e CLASS GASTROPODA
CLASS BIVALVIA
CLASS SCAPHOPODA
CLASS CEPHALOPODA

pasterior end

Cancellate

Callus Columella

Lirae

Posterior canal
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Varix

Operculum

Umbilicus

Key to families Key to families

1a. Shell reduced, inten arly so, permanently covered by the mantle . . .. Figure A 2. Shell permaneritly cemented to a substrate, uose; or IH(‘QJEI colled an:qu @ ralty
1b. Shell well developad d_al‘l\m.ghlrlra De‘wr'porarl;oc«-e eou,rr'a'ﬂle lobes twasted, resembling the calcarecus tube of a polychaste worm . . - Figure It

which are withdrawn + ses+ =2 2b. Shell not pe-rra ently cemented to a substrate, tightly colled or not coll Ied and conical
haped, but never ing @ worm tube o d

Figure B.

Key to families Key to families

3a. Shell ear-shaped or conical and not coiled, with qn.:l-n:er.auunur sit anteriorly, 4a. Shell cap-shaped, slipper-shaped or conical, without cbvious coiling; spire, if visible, not

or with one to several holes in addition to the ape u ®, : - .. . .Figure C T e A A X A s X T Figure I
3b. Shell not of these shapes, or withcut holes, anterior | derla“morsl apart foe m the ab, bhe-lr\oto‘hesesanes conspicuoualycolled . . ... i r s iaaares 2
aperture o

Flgure B

Figure C.

Key to families Key to families

Ba. Apert hie wh shell length, spire concealed under body whorl, o

redu eaanu :>1 D ol s g Figure F
% gh. Aperure not stretching along Iﬂeu-h le sd!el eﬂmﬂ of spire not mncealzdl de bo-:l
whorl, more of less developed and protruding . coea=7

Sa. Outer lip of the aperture with a distinet notch anteridrly, . .. ... .. ...........FigureE
5b, Outer lip of the aperture WRSUL AN BREHOT AOER - .« . oo v v v v vt aan s

Figure F.

Strombidae
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Key to families Key to families

Figure I.

Key to families

Figure K.

Key to families

69



(continued) Annex 12

Key to famllles Key to families

i .I-'iu ure M

Figure O
- Figure P

Figure M. Figure N.

; Figure P.

Bivalves:

Ventral margin

sl-\angrs ne
fixed 1o the inner

% ) dorsal of entire shell

weritral margin  Polal 1o

Interior of keft valve

Anterior HERIOE
Y
W é\l

A Rightvalve _ - "

w ;
3 :51. Umbo , Beak 'w" E
— -r
N : I Umu >
= \ I:S(I l(lll-()'\ Y 5

.“
Ligament LIGAMEN
b (]

Posterior POSTERIOR

Dorsal margin

Equivalve

Equilateral Inequilateral
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(continued) Annex 12

Equivalve Equivalve

Glossary of Technical terms

Accessory plate - calcareous and periostracal structure n the Ph e, in
addition to the shell valves.

Adductor muscle - muscle connecting the 2 valves of a shell, tending to draw them together.
Apophysis - finger-like shelly structure 1o which the foot muscles are attached in the Pholadidae and

Teredinidae
Branchial - pertaining to the gills
Branchial lamella - (see gill)

Byssus - clump of horny

eads spun by the foat, by which a bivalve can ancher to a hard substrate.

Cardinal area - surface of the shell extending between umbo and hinge margin.
Cardinal toath - (see tooth)

all around the

and Gryphasidae, oc g all
the rightvalve, and o

ubercles or ridgelsts

Growth marks - (see sc

Hinge - structures in
opening and closing

Commissura - kne of junction ©
Concentric - parallel 1o ir
Cruciform muscles - crossed
s near the post

valves meet, and that fu

s and serv
o bivalves

scles connecting valv g ko retract t
end of pallial line in = g, Tolinid
Ctanidial axis - (see gill) Hinge plate shell margin bearing hinge
Ctenclium - & row of sma a plane paraliel & j jon of valves.

Demibranch - see gill) Imbricate -
Denticie il Inequilateral -
Ear - Ia Inequivalive -
Keel - a prominent, angul

Hinge line - shell margin adjacent to the hinge.

th and socky

h on kower side of byssal notch n some Pectinidae
on a rocf

growth ar

h.

sicn of the dorsal part of a sheil

ar ridge.

Equliateral - e when growth on efther side of umba is symmetrical

Equivalve - the condid valves are of the same shape and size RS o WAL i, i e ic plate s
Escutcheon - ciated area extending along dorsal margin of valves, behind the umbones Lateral tooth - (see tooth]
Eulamellibranchiate type - gill demibranchs composed of 2 lameliae. Branchial flaments and lamellag  -entisular - shaped ke a biconvex lens

a connected by tssular s (e

y Ligament - ha
Filibranchiate type - gill demibranchs o
b fitar

posed of 2 lamellae. In addition to the diliary junctions between  Ligamental area

ssulir § iy urite lameltae of sach demibranch (g, Myllidae,  |unule - difforentiated 2 tordinc T ——_—
Peacti
ectinidae) Mantie - fleshy sheet sumeundin and secreting each
Foot - mabile and extensible muscular argan, sed fo alion or for attachment to substrate by means  yae

f by reads
o e e Muscle scar - impressian m

Nacreous - pearl

Nymph - narmow p
sttached

acament of & muscle inside the shel
pearl
margin, to which the external ligament is

amellae] A lar
Tiore or less o B0 L Four m of gill structures are ¢ iy Opisthogyrata - the co
i Orbicular - desk-shaped,

nes are dinecte:

posieriorly

arly circular

71



(continued)

Orthogyrate - the condition of @ shell when umbones are perpendicular to the hinge line (directed neither
anteriorly csteriory).
Pallet - small paddie-shaped or feather-like ca

a pair of which closes

areous and periost

the burraw opening when siphons are retracted in the Teredinidae
Pallial - pertaining to the mantie

Fallial line - a line near internal margin cf valve, marking the sze of attachment of the mantle edge.
Fallial sinus - posterior ntation of pallizl line, marking the site of attachment of muscles allowing
siphens 1o retract in the shell

Pedal - pertaining to the foot.

Periostracum material covering

Flicate - f rr

Forcelaneous - with translucent, porcelain-lise appearance.

Prosogyrate - the condition of a shell when umbones are directed anteriorly.
Pratobranchiate type - gill demibranchs simple, farmed of leaf-like fitaments cosely ©
ciliary junctions.

nnected by sparse

Annex 12

Radial - diverging from umbe, like the spokes of a wheel
Rostrate - wih a beak-lke projection (rostrum)

Sculpture - reli
growth marks
Scabrous - roug|
Scale - iocalzed progec
Septibranchiate type - gills absant
small pores. This = re enakles o
deep-sea bivalves
Siphons - et
far water inficw
Socket
Tooth - shally
umbo, whereas la
Umbo (pl. umbenas) - the
Umbonal reflection - expansion o
Pholadidae and Teredinidae.

Vaive - one of tf

shell, commonty situate
d by & muscular horzontal partition (the “sephy
rous nutrition and is encountered in a group of p

erior marginal region of rmantle, fe
siphen)
ooth of o

hinge plate, for reception of 3
on from the hinge,
sat a

ver the umbones in

shelly halves of a bivalve

internal ligament

hinge teeth

anterior
adductor _
muscle | ot
scar :

pallial sinus
Pellial line

DORSAL
T UMBO
S — CARDINAL TOOTH
POSTERIOR < ’-
—— LATERAL TOOTH

ADDUCTOR
MUSCLE 5CAR

p\

ANTERIOR
ADDUCTOR
TUSCLE SCAl

VENTRAL

Concentric ridge

ear ; wing
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HETERODONT HINGE ISODONT HINGE

IDENTIFICATION NOTE
es included in this guide & included here. After
the user should turn to the descriptive accounts of families and |r‘- es |::3~
section on a family includes, in addition 1o a diagnosis of the family, a key to the species. Furthermors:
there are detailed accounts far the most important specs ind abbreviated accounts for species of

bivalve species, it is necesss shell property and 'o
alw from the left valve. The area where the mantle lobes are fused ogether with

idered as dorsal bout the same k& consider that the hinge and mrr*onc., oocuv.

a dorsal pos I gin i then relatvely dose 1o the mouth, and the poster

the anus tscc also figures on page 124).

In a bivalve shell ful to remember th

- the pallial sinus, when present, is poster

the centre of adductor scar & postet n species with only one adductor muscle,

the external Bgament, when stretching along one side of the umbones, s posterior to them

However, thesa simple nies do not apply to all species, and sometimes other criteria must b

such cases. appropriate features of orentation are de; d in the family or species accou L

is guide

Key to Families

-
1a, Only 1 adductor muscle scar in @ach valve . . .« v v c v v o va v ransser. =l ]
1b. Two (semetimes 3) adducior muscle 5‘:||-u|n\-|ch VEME o v vasnnsussnnesnssa=tl lll .
. [
2a, Interior of shell partly nacreous, with a no crocus border developed at ke - Figure A -
Interior of shell o““.J:ec.sL"JluL\:_..................—.3 -

m out inte e

Daoreal margin de.

r-shaped o m1g shaped |

vam oLt into such exp

ral expansions

sssed, with # straigt L st mh rial,
ooves along the dorsal r g o1 partly
th a well-developed pedal retra e without a si

oUS

us.

Only 1 adductor muscla scar,
e R R R S e s e I Mal'g-saes'm:cc'ﬂpresse"-rf9g.'
T o BT T o T T A T B 4 e BTN Dfo:lu’e:! ./.tn"I‘JSIrtaarme;-.‘eenrs.arr
- h add f

Sa. Hinge with
5b. Hinge without te

r in form, more of less elongate dorsoventrally Dorsal margin often
thout

nt set nﬂatr.rs\uerse median "'cw H rcE "
a well-devel

; ac
.:nr Pallial line
Pleridae: dorsal margin often prod
¢ Inequivalve H aht vale
iy one adductar

ke ear, sometimes very long behind. She
y. Hinge toothless or with denticles. Interior
8 sCar Pgmdl line without a sinus.

e wEaget 7 X
L .
I
X [} -
dac (page 196) -~ 3
Figure B - wIEF

extended obliquely in an antercventral directio
a median ligamental groove. Hinge toothless

A slng=e adaucior

I'-‘Actn

a straight dorsal margin fo
tnal, in a small trigonal pit poin
thout teeth. A slng e a:.._\or muscle scar. Fallial line witho
equivalve and cemented to sl.bslra e by tha right valve. Hinge line
3 o Ligament internal, Hinge with 2
alve, symmerically arranged m reiation o the internal ligament

ng .
ng Figure C:

*Anomidae. sh
through a hale

unger the umbanes. Hinge

Spondylidae: shal
straight. A trigenal card

haut teeth, Ce 1
ft valve, in addition to the sunglg a.uuu.lc' scar.

usually

shightly inequiv

Il ve. Ligament
ngl._ adducter -

allial

ne witnout & sinus.
*Plicatulbidae: sheil slightly neguivalve, cemented to substrate by the right valve C:
nal

dinal area smal
arranged in

and 2 sockets in each val
ternal ligament. A single adductor muscle scar

Ligament int
reiation to i
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Ontrekdac (page 224)

Figure E

Tridacnidae: shell equivaive, thick, haavy and often very large, with strangly scalloped freo margins.
Umbories ventral, margins of the valves dorsal-most in position Byssal gape, when developed,
internally plicate. Outer surface with strong radial folds, Ligament external. Hinge with ridge-iike cardinal
and lateral teeth A single sdductor muscle scar, associated wih & pedal retractor scar, submedian in
position. PalSal line withoul a sinus.

Flgure E:

Gryphaeidae; shell more or less inequivalve, cemented to substrate by the left valve, with 8 microseopic
wvesicular structure. Ligamental area with a shaliow median groove. Hinge without teeth. A single adductor
muscle scar, closer fo the hinge. Internal margins with long, branched, sinuous chomata.

Ostraidae: shell inequivalve, cemented to substrata by the left valve, right valve quite fiat Ligamental area
with a shallow d 2 lateral Hinge wilhout teeth. A single sdductor muscle scar,
median |n position of nearer to the ventral margin. Internal marging smooth of with simple short chamata

Annex 12

63. Shell with calcareous accessory plates of tube and palets: a finger-like apophysis

projecting from the umbonal cavity in eachvalve . .« . v v v v e vn v e snssres Figure
6b. Shell without cakcareous accessory plates of ube and pallets; no firger-lke apophysis

projecting n adher valve 7
Ta. Amterior and posterior agductor scars very unequal, the anterior one always small . . . . Figure G
Tb. Anterior and posterior adductor scars not very unequal
8a. Hinge with numercus alternating small teath and sockats, all or mrrdmsm transvarse

todorsal Magin. . . iu i b e . A S Figure H
Bb, Hingerolasabowe . . . ..ot in i st s e -+ 9
S Imternaligamentprasent . . o ca i e is s is it ba s s s s s ans =10
Sb. Internalligamentabsent .. .. .. .. iiccieaas s e e st r s =11
A0 Hinge.withoubtaethy o 2o o e sl aie o e e e we R e e e R Figure |
10b. Hinge with well-developed teeth . . . o+« 4t ot v v v n v b vt e ta v nanas Figure J

Matilidas (page 165) Pmichia (page 176)
Figure G

Fhotadiie (page 356)

Figure F

Figure F:
Pholadidae: shell subequivalve, gaping. Dorsal for
accessory calcarecus plates about the main shell ment reduced. Hinge without teeth. A finger-like
internal apophysis. Three adductor muscle scars. Pallial line deaply
Teredinidae: shell reduced, equivalve, widely gaping. Anteraventral margin wlmadeap. right-
Dersal rargin forming an umbonal reflecton Ligarnent feduced. Finge withaut teeth. A finger.|

apophysis, An internal umbonovantral ridge. with a knob at both ends Three adductor muscle
Accessory calcareous tube ining burrow leng, closed by a pair of pallets.
Figure G:
Mytilidae: shedl equivaive and very inequilateral, with a byssal gape Lmbones at or near anterior end.
Periostracumn praminent. Ligament external, deep-set, supporied by a whitish ridge. Hinge teeth absent or
reduced, Adductor musche scars unequal, the anterior one small to absent Pallial line without a sinus. Inner
side with an extansive nacraous layer.
Pinnidae: shell brittle, equivalve, subiriganal, ventrally and pomnon'{gop ng_vuqunummpmleﬁlnm
Antarior end eroded and internally closed by small Uensvorse partitions. Ligament linear, Hinge without teeth
Interior with a thin nacreous laver, restricted to the anterior half. Twe unequal adductor muscle scars.

SCATS.

an umbonal reflection. A number of H

mwnal cardinal

-

R
e

i

Cucullscidae (page 158)
Figure H

Arcidas {page 142} Lilveymeridida (page 161} Noctiidic (page 159)

Figum H:

slightty maostly longer than high, more o less inequilateral. Umbones
te, an top of a wide cardingl area. Ligament external, often with V-shaped grooves. Hinge
elongam almost straight, with numerous small transverse teeth. “Twa subequal addustor musche scars
Pallial line without a sinus,

Cucullasidae: shell inflated, i

quilstoral sighty | Urmbones on top of 8 bigonal
area with mnn-shuped gruwes and with & saries
of transverse teeth, and subhorizontal teelth &t both ends Two subauuﬂ adductor muscle SCMS, nner
margin of posterier sear on a projecting shelf. Pallial line without a sinus.

Glycymerididae: shell equivalve, closed, subequilateral rounded In outline. Submedian umbones, on top
«of a trigonal cardinal area ongrwad by tent-shaped grooves covarad with external ligament. Hinge
an . bearing a series of testh outwards. Two subequal adductor muscie scars, their inner
margin with a radial ridge. Pallial ling without a sinus.

Moatiidae. shell ivalve, generally inequilateral and longer than high. Umbanes often opisthogyrate, sel

rt by a trigonal cardinal area. Ligament extarnal, with ue grooves and transverse striations.

elonpate, mr?mh with numerows smal fransverse testh subequal adductor muscle scars with a
ridge or a shell along 1 or both scars. Pallal line witheut & sinus.

Latermsdidlse (page 361} *Thraciidas

“Periplematidac
Figure |

Figure Iz
Laternulidae: shell thin and brittle, elongate-ovate, truncate to rostrate posteriorly, gaping, s va.
Umbanes with an obvious mlﬂ sl Outer surface Enoly granulated. Internal ligamant i!‘chtd on
dike pits, eac by an obligue radial ridge. Hinge without teeth. Interior
subnacreous Two addustor rrlmda scars. Pallial line with a broad sinus.
- shall rounded, gaping, markedly inequivatve. Umbanes wml an

*Semelidae

*Crassatellidae Mactridac {page 273}

Mesodesmatidae (page 187}
Figure J

Fiuun &

shell thick, equivalve. Umbones culplure mainly
Lunula and escutcheon distinet. Infernal kigament in & pit of Iunga plate. Hlnge with 2 ardlnul teeth and
lateral teeth. Two adductar muscle scars. Pallial line without a sinus.

abvious med:an slit. Outer surface finaly wwmd internal bigament attached on

shell equivalve. Umbones na
plate. Hi , with 2 cardinal teeth and kateral teath; cardinal teeth of the left valve hm-m an

pits, each supported by an cbique buttress. Hinge without teeth. Interior subnacreous. Two adductor muscle
scars. Pallial line with a rather deap sinus.

“Thraciidae: shell thin, &) t = Umbenes withaut
an obwious median sit Outer surlace ﬂnel)' granulated. Internal Mgumm attached on trigonal pits, not
protruding ventrally nor supported by oblique butiresses. Hinge withaut taeth. nterior not nacrecus, Two
adductor muscle scars. Pallial kne with a broad sinus.

Irverted v-shnpeu prooeu ‘I'k-o adductor muscle scars Pallial line with & well-developed sinus,
shel to wedge-shaped, Umbones opisthogyrate.
Internal ligament in adeep ptto{hmgu plate. One or 2 cardinal teeth and lateral teeth. Twa adductor muscle
scars. Pallial line with a short sinus
shell rather aften siightly with a i Nexure
Internal gament in a small DII of hmgu plate. Hinge with 2 cardinal teeth and kateral leeth. Two adductor
muscle scars. Pallial line with & deep sinus. Cruciform muscles leaving small paired scars near palkal line.

11a. Hinge teeth and corresponding sockets mare of less parallel o dorsal margin, Figure K
11b. Hinge teeth and corresponding sockets not parallel to dorsal margin. .+ . .o .o oo o v v a s - 11
12a. Shell more than twice longer than high, widely gaping anteriorly and posteriorly. . . . . . Figure L.
12b, Shell nct as above
13a. Anterior adductor scar elongate, with an oblique ventral lobe detached from palkial bne . . Figure M
13b. ﬁnlsnul adductor scar, if elongate, not with an cblig se ventrsl lobe detached frem pallial
----------------------------------------------- =+ 14
44a, Hinge with 3 cardinal teeth, atleastinthe lefivalve . . . .. .. oo ooy Figure N
14b, Hinge with na more than 2 cardinal teeth in eithervalve . . . .. .. ... UG e L1
10a. Pallia] Ine Wl BSIOUE .« o« = o v wo o wrmii s o s e o e e Figure 0
15b. Pallial line without a sinus. . . . . treraasens seer e s an e . 16
18a. Main sculpture of radial ribs - « Figure P

16b. Main sculpture concentric, radial ribs, when present, crossed by sironger concertric ridges . . Figure Q

Solecunidas (page 312 Solenidas (page IH4)

tlamltelll‘l! 248y

Figure K Figure L

Figure K:

Chamidae’ rangly ; very inshape, d to substrate
by either the left or lm ngnl valve. mbones prosogyrate, low, spirally wound. Ligamant axternal. Hinge
with farge, curved teeth and corresponding sockets, mare or less parallel 1o dorsal margin. Two subequal
adductor muscle scars. Pallial line without a sinus.

Figure L:

Sclecurtidee: shell egquivabve, elongete-quadrate, widely gaping at both ends. Umbones subcentral.
Ligament external, on projecting nymphs. Two cardinal teeth in edher valve. Two adductor muscle scars.
Pallial sinus deap.

Sclenidae: shell equivalve, with a narrowly slongate shape, gaping at both ends. Umbones maore or less
near the anterior end. Ligament external, Hinge feeble. Two adductor muscle scars, the antenicr one larger.
Pallial sinus relatively shallow.
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Luscinidse (page 134)

Annex 12

Corhi ipage 315}

Vemeridas (page 320}

Figure M

Figure M:

Lucinidae: shell equivalve, lenticular, slightly inequitateral Ligament mare or less deeply sunken in
postercdorsal margin. Two cardingl teeth and lateral testh in sither valve, sometimes reduced to absent.
Twe adductor muscle scars, the anterior narrowly elongate with an oblique ventral lobe detached from
pallial line. No p
“Th i thin, trigonal, Posterior part of valves sat off by 1 or more deep
radial furrows or folds Ligament marginal Hinge teeth obsolate fo absent Two adductor musche scars, the
anterior elongate, with an obliique ventral lobe detached from paliial line. No pallial sinus,

Figure N:

Corbiculidae. shell equivalve, solid, umbones prosogyrale. Mo lunule nor esculcheon Periostracum
conspicuous. Ligament external. Three diverging cardinal teeth in each valve, and strong anterior and
posterior lateral teath. Two adductor muscle scars. Pallial sinus reduced 1o absent.

Glauconomidae: shell equivaive, gaping posteriorly, inequilateral. No lunule nor esculcheon, A conspicy-
ous, greanish periostracum. Ligament external Three cardinal teeth in each valve, lateral teeth wanting
Two adductor muscle scars. Pslllol sinus decp und nanow.

; shell umbanes. No lunule nor escutcheon, Three
cardinal teeth in left \rslw and only 2in ngll vdua lateral teeth wanting, Twe adductor muscle scars. Pallial
sinus deep.

Veneridae: shall mostly solid, hy with umbones. Lunule andior escutch-
eon usually present, Ligament external, Thres cardnal taeth in sach valve, antericr lateral teeth somatimes
present Two adductor muscle scars. Pallial sinus usually present

Donasidas (page 299

Tasanobiilse (page 305) Tellinidac {page 200)

Figure ©
Figure O:
Damcudau shell equivalve, trigonal to wedge-shaped, with a shorter posterior end. Umbanes opis
eodernal Two small cardinal teeth and lateral lesth. Two adductor musche scars. Pallial ‘an}
uciform muscle scars obscure
shell ovate & ar
pro]oclmg nymphs. Twe small carulnal teath in sither vahve,

:Iee

gaping. Ligament external, on

Cardiidas {page 250} Hemudomacadas |page 260)

Figure P:

Cardiidae: shell equivalve, inflated, oval to subguadrate, sometmes heart-shaped. Umbones prommnl
External sculpture mostly radal ngarmnl external. Hinge ei\amclwmuc with teath

cardinal teeth and ineach valve; Twa adduchr musde
scars. Pallial line withsut a sinus.

C-ltﬁlﬂu shell eqmvahre stout and (nflated, Inequilatersl Exterior mostly with radial ribs. Ligament

Paflial sinus deep. Cruciform muscle scars often obscure.
Tellinidae: shell rather thin and aften slightly with on postarior

extarnal Tv h, unegual and with fine ransverse striations; lateral teeth frequently reduced to
absent Two adductor W’ﬂe scars Pallial ne without a sinus.

end. Ligament external. Two small cardinal teeth in either valve, lateral teelh cfien present. Two adductor
scars. Pallial sinus deep. Cruciform muscles leaving small paired scars near palial line.

i shell eq 1o wedge-shaped and fransversely elongate, more of less
inequilateral. Outer surface with ‘smaoth radial ribs, often reducad on the anterior part of shall Ligamant
ml’ﬁ‘l Two cardingl taeth and elongate latéral teeth in each valve. Two adductor muscle scars, Pallial line

out @ sinus,

Figure @
Figure @:
Fi i shell infiated, thick, elliptical. Lunule lanceolate, escutcheon narrow.
Outer surface with latticed sculpture, concentric ribs more prominent. Ligament marginal. Two massive
cardinal teeth, one nearby anterior lateral tooth, and one long, remote posterior laterad tooth in each
valve. Two adductor muscle scars. Pallial line devoid of sinus
*Ungulinidae; shell equivalve, lenticular, shightly ineguilatersl, Ligament external, not sunken in a marginal
grocve, Two cardinal teath in either valve, lateral teeth reduced to absent. Two adductor muscle scars, the
antorior olongate but withaut an oblique ventral lobe detached from paliial ine. No pallal sinus.

75



Annex 13: Introduction to the taxonomy of Deep-Sea Echinoderm and Porifera
By Dr. Sumaitt Putchakarn
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Annex 13

Introduction to the taxonomy of Invertebrate is animal without backbone
Deep-sea Eéhifi@derm and Porifera

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

L

_ - - k2 e S Echinahda
(tenaphora Cnidara Mon Logd rite L
Feofegonmes
e oy Mo gt ’
3 Rl symmanatry Sepunculida
2 <18 Mon £rim ik [Trum tiue Loplophorate
wiliol Ancesior protets
. hi
Marine Invertebrate Tree iy horonida. Brachiopoda

Sponges as human use value and sources of
marine natural products General Biology
Insert sanitary

Bath sponges e napkin

Marine natural
products -Filter

-Spicu
main
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(continued) Annex 13

Skceletons

R
s e ST
C) Ml
)j & ¥
R WY o T
’
e - g
;;/T"EA;. 4;75 " W . 7 -y |
gﬁn %22: m}l A

Sponges classification

Systematics of Porifera

Glass sponge from Andaman deep sea Glass sponge from Brubnei deep sea

Class Calcarea: calcarous sponges

&,
23
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(continued) Annex 13

Feeding habit of Asbestopluma hypogea

Phylum Echinodermata

Members consisting of 5 groups:

- Feather star and sea lily (Crinoidea)
-Starfishes(Asteroidea)
- Basket stars & brittle star (Ophiuroidea)

-Sea_ urchin, sand dollar & heart urchin
(Echinoidea

- Sea cucumber (Holothuroidea)

General Morphology General Morphology
Adult pentamerous radial symmetry Body not segment, no head, no brain

tesa
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(continued) Annex 13

General Morphology General Morphology

Body forms: star-like (Asteroidea, Ophiuroidea,
Crinoidea); oval & hemispere (Echinoidea) &
Cylindrical (Holothuroidea)

General Morphology
water vascular system for movement and
exchange gas

5 = ain
( ; | Lateral canal
= A ) |
vesicle 3 -~ Radial cana
L

General Morphology
Pedicellariae

Respiratory uses papulae (Asteroidea),
gill (some sea urchin) and respiratory
tree (Sea cucumber)
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(continued) Annex 13

Gillsof Seallirchin respiratory tree of sea cucumber

Sexual Reproduction Asexual Reproduction
Dieceous & external fertilization - High regeneration

Feeding behavior
Predator
Suspension feeder
detritus feeder

Eco|ogy Important

All echinoderms are marine and distribute | - Echinoderms as food and fertilizer
from coastal to deep sea
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(continued)

-Sea urchin egg

Crown of Thorn starfish outbreak in Coral reef

Echinodermata

rostoine line
ister to hemiche
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(continued) Annex 13

Starfishes
(Asteroidea)

Ambulacral groove

Ambulacral groove % 4
- with tube feet

oral side aboral side
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(continued)

-

A 'I‘..'\
“"\ papulue

armiray) _[ P
M

7 tabe feat

13

Annex

palifrm abactinal paxilla indero msginal
supero-imarginal plte plate

Oscicle
arrangement
of arm

subambulacral
spine B

Pedicellariae

Class Asteroidea

Order Paxillosida
- Aboral side Paxilliform

- Tube feet knobbed, not sucker

Order Paxillosida
- Marginal plate paxilliform
Family Luidiidae
- Marginal plate not paxilliform _‘
Family Astropectinidae

RO

AT

Order Valvatida

- Marginal plate well develop
- Tubefeet sucker
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Ampulise

Phylum Echinodermata

aowil? sawafuvmmany Sl sm g, Sebce

o) el dona wies B) St e i)
Bamlin: &) Cphiotichim: ) Ophinsdes

< us

© 1
Sy o & W, 1971

Peristomial membrane

Doabile perforation for podism

Aboral intostine

Oral intestine,_

Aristrotle’s lantern
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(continued) Annex 13

position of
ambulscrum - apieal system
rubercles
for spines
/ r E .
. — ¥ ] J
o I -
ambins r _,—a >
A\ | —
= re-pairs
tulbe feet
Al ANHUZAIUBNYDAUNUNELA interambulacrum
eristorne
1) test; 2) aboral side; 3) ambitus; 4) oral side; 5) ambulacrum; 6) pore _‘-‘_H"“‘\/—f""f ot
Oral side

pair; 7) interambulacrumy; 8) whercle; 9) apical system; 10) periproct;
11) peristome; 12) primary spine; 13) secondary spine; 14) miliary spine.

5
7

a) ambulacrum WE ambulacral plate WUUTTINGT

) ) - $) ambulacrum #ifl ambulacral flate WUNLEUREN Diedematoid type fiflusiu
1) ambulacral plate; 2) median area; 3) primary tubercle; 4) miliary F ol

wbercles; 5) pore pair, 6) wall between pores; 7) upper ride. auysn 3 ""”“;_ 1) crenulation.

DINF 11 waRIfNHUTUDI apical system WULATH 7 vBRHUNER

= A neusTsly: 1) madreporite: 23 periprocal plate; 3) anal opening:

43 geniml pla

¢) ambulacrum i ambulacral plare wuuwHuEAYN Echinoid type h
demiplate 1 usiu
1) ambulacral plate; 2) primary plate; 3) demiplate; 4) primary tubercle;
§) crenulation; 6) pore pair; 7) angular pore; 8) pit.

d) ambulacrum 7§ ambulacral plate WUULWNWHAN  Echinoid type H

demiplate WINNTY 1 W

BiMUY monoeyelic B occlur plae Aoy periproct.

ey dicyclic 7 ocular plate TiRndu periproc: swibilfisdivauniunas
wHuRuYu 2 W

iUy monocyclic 18+ Echinochrix calamalis

e dicyelic W04 Salmacis virgulats T anal opening DfRIINaI

VY dicyelic T84 Salmaciclls dussumient 78 anal opening agBnnaunoe
periproct

FIUUN dieyelie M0 Paradalenis grarioss

AINA 11 UAMANEMEYES apical system WULAT ] TAANUNEG
aj-a‘!'ﬁ'um:ﬁ.":h: 1) madreporite; 2) peniproctal plate;, 3) anal opening:

4) genital plate; 5) genital pore; €) ocalar plate; 7) periproct.

n)apical system DBAMILUNZIA, Arachnoides placenia WM U Order

Clypeasteroida i genital plates Faumnfuiuriazuninil (madreporite)

{Juuy etymophract 78aIUILR 11 Order Spalangoida T ccular plate UTTaUAY
)uuy ethmolytic 3831iu1a Ty Order Spatangoida firiaazunsairiiowe

Tngjuazuan ceular plate aannnfiy

|

\ VA

- Y w -
mwh 13 uassanenelanahudBanuauviogneia A) aboral side; B) oral

side
1) petal; 2} apical sysiem; 3) lunule iiaujmu'lu: 4) lunule ‘ﬂ‘mweann‘u
uan; 5) mouth; 8) food groove; T) anas.
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(continued) Annex 13

s sy
sl 3 OrierSpamgica
1) froned embebicrons €) pets 3) geaitl o, 4) perpesaboes fescink
5} mer-ana Eascnl, &) margisal fascole; 7) inoerimcole §) sibeand
isciole; 3] aal luciole, 10]) abeam; 11) pecrc; 12)

it

C R
it ?’!!ﬂ.'i'.'.’ Tt
; s ‘__:H'.‘m
’ - plastron /i N‘_;E! ret
periproct ; 1 ;.' = ; i o

Order Cidaroida:Family Cidaridae

aboral

Prionocidaris bispinosa (Lamarck, 1816)
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Prionocidaris bispinosa (Lamarck, 1816)

dorsal papillae  pody wall
gonad ingesfne cuvierian organ
madreporic body \

\ o

stane canal

inaerradial plate —
adial phate
oral dise polean vesicle .
/ vensrai pedics]
! . N
mouth / entatleampulls  respirmery tes
tentacle

amif 17 wamdnsusnuanusere uiFlunduunsiarenlbmee
0 : Clack & Rowe, 1971,

Colochirus quadrangularis

88



(continued) Annex 13

.ﬂ- P a0
o
Synaptula recta

W
"

i .Im'|Tm|\|'}‘.‘.ﬂll.r|"|m:||m|'.-.l Tuu.-.||1m..uﬁu|;|Rﬁﬂlﬂﬂth‘liﬁiﬁﬁﬂlluﬁmﬂhlhhﬂi

|

Thank you very much
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Annex 14: Introduction to the taxonomy of Deep-Sea shrimps and lobsters
By Dr. Suriyan Tunkijjanukij
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Introduction to the taxonomy of
deep-sea shrimps and lobsters

(emphasis on those found in the Sowth China Sea and the Andaman sea)

Suriyan Tunkijjanukij
Faculty of Fisheries, Kasetsart
University, Bangkok, 10900 THAILAND

Annex 14

P_hylum Arthropoda Brunnich, 1772

gointed-legged metazoan animalks (G, arffron - joint; pous - foolp

+ Jointed appendages

+ Body segmented (tagmatization)
:cephalon, thorax, abdomen

+ Exoskeleton (cuticle)

Subphylum Crustacea Briinnich, 1772

{L. crasta, shdl)

2 pairs of antennae

Cephalothorax and abdomen
Mandibles-type mouthparts
5 pairs of legs including cheliped

atlached t

Branchiopoda
Pamipeda
Coaphalacarida
Copapoda
Ostracods

Branchasa

Mystococmida
Malseostr nen

Class Malacostraca Latreille, 1802
(L. malaco. "soft’ - Gr ostrakon 'shell’)

Subclass Hoplocarida Calman, 1904
Order Stomatopoda Latreille, 1817
Subelass Eumalacostraca Grobben, 1892
Superorder Eucarida Calman, 1904
Order Euphausiacea Dana, 1852

Order Decapoda Latreille, 1802
(L, deca- ‘ten’ + Gr pous, pod- "foot"')

Class Malacostraca

Sabelass Hoplocarida

Subelass Fumalacosiraca
Fucarida

Superorder
Order Decapoda

Crabs, shrimps, lobsters

37654321 __‘}_—_
A e o

maxillipeds

1% three pairs of legs are chelate

penaeid shrimps

lobsters & other shrimplike

Aglls;onldlnrlmlﬂiorl;c
bl but ot with enlarped chelipeds
_::e -lxlipel:‘ thercic app o Suborder Dendrobranchiata Pleocyemata
— Order Decapoda
hri crayfich and spiny lobsters,
y slipper lobster
P — =
.-'# shdomen well developed alﬁ—-an
& Nattened & Nattened
Vi 4 1% twopairseflegs | 1< three pairs oflegs | legs may be o
but
cilber firsl or second .
ar — | : hrimps and prawns
1 (hree paies of legs palrbeavior srlonger | SIS it paenity .:: pair in most specie S p p
chelate and onc be 3+ pair chelate
enburged
& %
x‘ by T. Y. Chan
Pleara of 2% Pleara of 2% .
those r A )
af the first e first sod (hind
Indr: d, Tnfra o, l n r*r
Stemopodidea Caridea Astacids Palis

Suborder Pleocyemata
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| | — bedykngh
Il 3T
i
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i
|
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gastrofrontal  gasureerhind cres
groave
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aptennal
= rostral) tooth
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R TTI RRTI:
— suprahepatic sping
hepatic spieg

postixbital spine
anteanal spine
postartennal spinr’/
peery gostomian
spiic
’ stridulating
branchiostegal  epatic cres oegan
1 for ndges)
ka transverse or  branchiocardiac
vertical sutuse crest

carapace (lateral view)

.
"
lengik: of sl pereiopod with branchiae
rottnim pedticn
tip)
exopod
ochital margin
: i pedobranch o
—— gasirolrontal crest ischium
gastrofrontal groove epipod
gastro-orhital crest
length of arthrobranch baisis
enrapace coxa

median groove pleurobranch
postrostral crest B
adrostral groove
adrosiral cres

proximal part of pereiopod
(schematic)

.
\/m-‘wamwl

grooved
carapace camapace
carapace {dorsal view) a
numl|> flagella
pincer e ventml
dactylus "/&l__:‘:{““w {1 3 (or distal)
- anticle ey
propadus < ;f # article |
ischium b ‘l|
g distolateral f
exopod F . spine
anhirobranch Ii 1 :_:. b:sa"
Il icic
| ;
1
pleusobranch stylocerite /b\
< wvable
Il fixed spines | ms:incs
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dwonedus moenon
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P .
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Meiapenaeus Metapenaeopsis
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2™ pleuron not
expanded
anteriorly

females

>(/ e “‘P‘{\ W 3
g// )R iy é / ‘-.\ -
W_\' s o ¥ Stenopodidea 3 leg enlarged
tecond shdominsl leg (pleopoe)

Fropodes. fxed
“pat ol chela.

s br extensc g
a0 e st [
e o 1
8 e 1 s s by o

A gacy) choprai Nataraj, 1945 Sols  pecti Bate, 1838,

mnsmmarwmmun:m of the leg

Lobsters

by T. Y. Chan

93



(continued) Annex 14

I T e T 1990 Ao e
[ TP S ————— v r ephors oppd

True lobsters and lobsterettes

Body lubular, surfaces almos! naked or
covered witn thick fur;
long and thread-ike; antennal
scale, il present, wilh inner margin unarmed
and curved. first 3 pars of legs with true
pincers. first pair much larger Man ofhers.
abdominal pleura ending n acule ventral
v, tail fan enlinely hardened. lelson armed
wilh fixed spines and with postenior marngin

BrEaATY Conver
e lbster (lareral view)

z Diagnosis:

]

§ Pustrestral carbmae with fhree feeth.

g ‘without arpe spines.

2 g

2 Iarpe cheln.

. Tanes mary by pimalans

g iph
ety

carien, Oakead by puis of compicasm loagltmtinal grosves.
e ——

whart, fip far from pouiersileral margm of waile.

THATMASTOCHELIDAE

Pincer lobsters

By SNy depressed dosovenimly, eyes ':'PH..,;T
SHONGY MedUCed, coMmea eking pigmentation.
TCSUUM wel developed. antennae long and
Inread-like, antennal scale bearing several
larga teeth along irner maf?!; first 3 pairs of
legs (occasionally also MR legs) with true
pincers, first pair large but very unequal;

eutd
without large ventral tooth. tail fan enbrely
hardened. telson quadrangular and unasmed.
Only 2 deep-waler species known from the
area, very rare and of 1o misrest o tsheries
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(continued)

[ExorrovETormAE | :::}'2: 3
Reef lobsters

Body lubular and distributea with tufts of F

long sUft hairs; carapace with a _g

well-developed rostrum, antennae kingand =

thread-like, antennal scale with inner B

margin unarmed and curved; first pair of
legs as large pincer, second and third legs
slender and forming false pincers,
abdominal pkeura mofe of less rounced and
somelimes ending in @ strong ventral oo,
tail fan enbirely hardened, lelson beafing
movable spines and with posierior margin
broadly convex

Annex 14

POLYCHELIDAE

Blind lobsters

Eyes small, comea lacking pigmentation;
carapace box-like, rosirum absent or
rudimentary; anlennae thread-like, shorter

o

than buuy' 4 or all legs with true pincers,
first pair long and slender, tail fan entirely
hardened, telson pointed. All species

in very deep walers and of no interest o
fishefies in Me area.

GLYPHEIDAE

Fenix lobsters
Body somewhat flaltened dorsoventrally;
arge and Back, inseried on a median
elwanon of cephalon; carapace with a
well-deveioped rostrum; antennae long and
thread-like; first 2 legs forming tlse pincers,
first pair very strong; uropods of tadl fan
enlirely hardened. A single deep-water
species, rare and of no commercial
Importance

SYNAXIDAE

Furry lobsters
Body somewhat fatlened dorsoventrally and
very hairy. without enlarged spines. carapace
lateraity angular, with a broad and flal riangular
of founded rostrum. anlennae wikp-ike, shorer
tman carapace; legs withoul pincers, first pair
UCh Mare Fobust than the olhers; postenor nalt
of tad fan soft and fexible.

Splny Iobllm, langoustes

tubwdar or slightly fatiened dorsoventrally,
haus, if present, few and scaftered, rostrum
apsen! of reduced lo a small spine. caragace
subcylindrical or priemanc, ey rounded or
straght, suface spiny and with a paw of large
frontal horns above eyes, antennae very long
and rather thick, whip-like or spear-ike; legs
witnout true pincers and first pair (except in
.Aumm: ml o anry slightly Ionger than lnc

lowing le
Mltlni rull a! lal tan soft and ne:awle

Slipper lobsters.

Dody strongly flattened dorsoventrally;
coarapace depressed and laterally angular,
rostrum absent o minute, eyes enclosed by
dISinCt orbits and without large: frontal koms,
antennae plale-like, iegs without pincers, none
of them enlarged; posienor nall of tad fan soft
and

sty

Stomatopods

by R B. Manning

Raveral view of a stomatepod (mants shrimp)
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(M;?M;E ANDROSTRAL FLATE
sost ﬁ

anten efs

v bl o e ccin
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= el af canna

E ED THORACIC SOMITES o .

lateral process of 5™ thoracc sommte propods
sbmedian }CAI'LEHI
mtermediate

FIRST ARDOMINAL SCAMITE

-
anterior part of bedy (dorial view) Beft wreped (vemmral view)

gl of sakTlipmes 33 8
Ernacer 1
e TRk b a1 s

ariTiped B, all vemalty shomine

et plom = tlian
Fvsiricens ta mameiim GeeTs

A1 marginal mih o faduem
" Thag b thannt ol petine)

with e o
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Iyt o (n—_ talaim w1 4 et T terdiate
amtie g e et e
st (gt gl 4 e el e of
it Sewylp pmarylnate:  CafigaTe Fumind; e
o et | maryin nf prowes e
T bt
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ter; dm
et ot 2t vevvinl rtsinTatian of sty of sropeisl
] ..-.1..".".?-......:,| i el el
e et prajesting puatie et pruiecting perTIOr
ettt ivag ST e CamtryThim

Plate 11, Classification of Stormatopecta after key in Manning 1981}

Thankyou o o ind atento

96



Annex 15: Guideline to identification of Deep-Sea crabs

By Assist. Prof. Puntip Wisespongpand
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Annex 15

Assist.Prof. Puntip Wisespongpand
Department of Marine Science
Faculty of Fisheries, Kasetsart university
Bangkok, Thailand

Training Workshop on Identification of Deep-Sea Benthic
Macroinvertechrate Vulnerable to Fishing Gear
14 July 2011

Organized by SEAFDEC, Thailand

What is crab?? &

e e e

sl in Phylum p = Crabs have segmented
body and jointed appendages
9 The body is d of head (5 ). thorax or 8

segments) and abdomen (6 segments) BUT the head and thorax
are fused to be caphalothorax

A Body co trally , reduced or developed,
telson is no longer functional

p do

A9 Visible on the underside of a crab are the mouthparts or buccal
cavity, sternum and abdomen

(NP Crabs are decapod crustaceans = ten jointed legs

AP Two large claws = the symbol of crab

A9 2 ayes which protrude from the front of the carapace

A9 2 pair of sensing organs, antennule and antenna

Head
40 5 segments of head and 3 segments of stermum are fused to
be cephalothorax and d by P (chitinous

exoskeleton) -

A9 Head comprise of 5 appendages
- antennule = first antenna
- antenna = sacond antenna
- mandible
- maxillule, first maxilia

- maxilla, second maxilla

Sternum

A 3 segments of stermum are fused with

et

head and functioned as carapace

AFP 193" segment comprise of 3 appendages
concealed into mouthpart
= first maxilipad
- second maxilliped

- third maxilliped

4" segment-8" segment are clearly
appeared and comprised of 5 pairs
of appendages = pereiopod (walking legs)
+em The first pairs are large claws = chelipeds

@
=
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Abdomen R = The appendages = pleopod are reduced and functioned as gonopod
= Male has 2 pairs of gonopods and 4 in female
mmea -

#ew. 6 segments and the ultimate segment = " =N
Telson '
™ Male and Female has different shape of
abdomen

The fusion of abdomen's segments are
different in each Family

Male P Male the abdomen's shape, the segments are partly fused or not fused
and the capable of segments moved or not moved are one of the
characters to classified into Family leved,

S 3

Male The different shape between first gonopod and second
gonopod used for classification to Family level

The shape of first gonopod are unique in each crab so it very
useful for classification to Species level

- e

Hepatopancreas : et ..\.sli'a _\.-=_,._-\,,?.i.
1. secretion of
i
digestive enzymes, The smallest crab Pea crab
2.absorption and " The biggest crab “Japanese spider crab” (Macrocheira
3, storage of digested kaempferi) with a leg span of up to 4 metres and also the
food. most importance economic deep-sea crab

% The biggest land crab is the “Coconut crab” (Birgus latro),it

has a leg span up to 2.5 ft (75 cm).

ovary testis

99



(continued) Annex 15

Habitat s Crab diversity s
[P 2| coastal habitats : coral reef, sandy beach, rocky beach, (¥ Ng et al. (2008) recorded worldwide brachyuran crab (true crabs)
mangroves and seagrass meadows of 6,793 species
™™ Down to the deep sea, cold, lightless abyss ¥ Anomuran crabs in the world are about 2,000 species.
(¥ Dry land, mountain and in many freshwater biota (R 850 species of crab are freshwater, terrestrial or semi-terrestrial
species

9 34 families are recognized, divided to 13 families of Anomura and
71 families of Brachyura. Out of these, 8 families are found in
fresh water. (Martin and Davis (2001

Feeding & Reproduction
(¥ Crab...herbivores, camivores, omnivores, decomposer, o, Sexes are separate
detritus feeder, deposit feeder LA Gonopores are moved onto the stermum —

(9 Female crabs usually lay their eggs
shortly after copulating but
can also store sperm for many months.
A Eggs are brooded in a mass attached to
abdomen.

» (¥ The crab larvae spends its life swimming in the plankton moulting
) from zoea to megalopa

¥ The various chelipeds shape and pattern are varied in
crab which feeding different.

Fisheries & The importance of crab s
= = -

- %":
AP Crabs make up 20% of all marine crustaceans caught, farmed, and
Crab...food, economic lving resources, Fishenes. Aquaculture

consumed worldwide, amounting to 134 million tonnes annually.

P Canning industry, Freezing industry, Chitosan, Ecotourism
el specias accounts for one fifth of that total: Porfunus trituberculatus.

Other commercially important taxa include Portunus pelagicus, Scylla Marine ecosystem

sevrala HAEP Crab... As precator and prey in food web
AP The deep sea crabs which commercially important are Alaskan king crab (AP Crab...various habitat from coastal area 1o deap s0a 50
. . various lifesty
Paralithodes camischaticus and snow crab Chionoeceles apilio, s Mealyle
LAFI. Crab.... living together with many animals

e Crat
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Annex 16: Classification of Deep-Sea crabs

By Assist. Prof. Puntip Wisespongpand
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Annex 16

AP Anomura AT

LA Anomuran crabs or false crab

A& Taxonomy Classification A&

Phylum Arthropoda
Subphylum Crustacea
Class Malacostraca
Subclass Eumalocostraca
Superorder Eucarida
Order Decapoda
Suborder Dendrobranchiata
? Infraorder Stenopodidea

f Antenna are located outside two eyes

Lo only 3 pairs of walking legs clearly

visible, while the fourth (last) pair is very

small, normally tucked under the body

" Infracrder Caridea
Infraorder Astacidea
Infracrder Palinura
Infracrder Thalassinidea

and hardly noticeable
Lagw. Abdomen is well developed and some

y y and some ¥

Infraorder Anomura

Infracrder Braw

(Mactin and Davis, 2001 An Updated Classification of the Recent Crusticea)

- hermit crab, porcelain crab, alaska king

crab, squat lobster, mole crab

A Brachyura I Anomura WAINWANLUIN

% Brachyuran crabs are true crabs

% Brachyura (Greek: brachy = short, ura = tail)

-+ The body is squat, broad and compact

-c is sy try, d I p d and lateral
expanded

+e» Abdomen is reduced and entirely fold down under the carapace

+» The first pairs of carapace is cheliped, the others four are well
developed walking legs lie radially form the body

s Antenna are between two eyes

e Telson aren't functioned , no uropods

- No rostrum or small rostrum

~m The type of gills are phyllobranchia

A Carapace  AF9n
Brachyura,;@,— i

. Carapace is chitinous

e . Carapace width measures from left anten |
anterolateral margin to right anterclateral marg
A L Carapace length measures from front to
. & - L. Posterior border

g Carapace shape, carapace size, the ratio posterolateral

LA between carapace width and carapace length,
lobe, ridge, groove on the carapace can use for
identification,

@
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(continued) Annex 16

transversely rectangular squarish

« front Broad Front

T el
: posteralateral

: poslerior Hariow Front

T cifffarini possericr leeth of Calpea

W wir

The difiecent ansenciataral lesth of Portunidas

AP mouthpart A

™ buccal cavity consist of mandible, maxillule, maxilla, maxilliped 1-3

A Frontal region

P 3" maxilliped is the appendag prise of 7 seg
C. Hepase ragion Coxa, basis, ischium, merus, carpus, propodus, dactylus

D. Branchial region P Palp = carpus, propodus, dactylus of 3 maxilliped

E. Cardiac region

o i assal cuvity )
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Annex 17: Deep-Sea crabs fisheries

By Assist. Prof. Puntip Wisespongpand
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Annex 17

Deep Sea Crab Fisheries
. A

@, Deep sea crab
B

.-_2_Crabg have evelved specilc adaptations to cope with Ife in deep water,

.a-Red King crabs are anomuran crabs. Their abdormens are twisted lo one
side, they have large right-handed claws, and their legs fold backwards,
instead of forwards. Thus they can walk straight forward

.Q-Rcd King crabs alse have an unusual mode of development. Most crabs
hatch from epgs as a8 swimming shrimp-Eke ltarva, that immediately begins to
feed on small planktonic organisms. Red king crabs do this too, bt befora
they become bottom-dwelling crabs, they go through a transitional stage that
is not capable of eating,

a‘."-‘l he glaueothoe is a transitional stage between the larval and juvenile
slages ol king crabs. It can swim like the larea, bul has claws, and
prefers to find structurally complex habitat in which to settle. It lacks
l ard 5o does not feed for 310 4

" weeks, until molting to the juvenile stage. CoE |
| Red king crabs Ive in relatively shallow water o~
{lass than 50 m), Boeausa of 1his they are C'*}
cxposed 1o scasonally changing conditions
of temperature and day lenglh. As a resull, \ ;‘
thay all reproduca curing a specific

saason in the spring

- Golden king crabs live much deaper. from 200-500 m, £o they may
not be exposed to strong seasonal signals. As a resuli, they may
net repraduce simultanecusly, or even in the same season.

The larvae of golden king crabs do nat eat at all. but Ive off stored

.;._ynlk. until they become bottom dwelling crabs many months later.
"In fact, no one has ever captured a L8
larval gelden king crab from .

the ocean. Eggs of golden king crabs

are twice as large as those of the red

king crab, and contain much more yolk.
This is probably an adaptation allowing
the larvae to sundve al deplhs where thers
is much less plankton available as a food
Source.,

=

Lithodes aequispina

A

14/07/54

b The scarlet king crab Lithodes couesi lives even deeper than the
golden king crab, and has legs thal are much thinner in respect to

their length. This may be an adaptation to low oxygen levels, since
the scarlet crab lives at 1000 m, near the oxygen minimum zone.

Thinner legs require less oxygen, hence less energy..

;; The squat lobsters, lves below 2000 m, They are ghostly white and
have no eyes. They live in rocky habitats where they can probably
find food using their sense of smell. Because there is no light at this
eyes, like a blind cavefish,
Mumdopsis albalrossae.

a blind "squal lobster”

that lives at depths > 2500 m,

M. andamaunica. eating wood that
has sunk to the ocean floor, comprising trunks and leaves
swept into the sea, as well as the odd shipwreck
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Annex 17

14/07/54

[4
- Pot fishing

Red king crabs are typically caught in large
steel pots that are bakted with chopped heming.
The pots weigh over 300 Kg empty.
Each pot is dropped to the water where
it sinks 1o the bottom and is generally
allowed Lo soak for one of Iwo days
when fishing red or blue kings, but longer
when fishing fer golden king crabs.

[T
-

Saam trawd

desp sen trap

@Ueep-sea crap frem Andaman SEEIO

e
3- Project Biodiversity of the Andaman Sea SheF (BIOSHELF}

- Family | idae : L

1he first record of @ Homolidae from Thai waters

attempted to cover the west ccast of Thailand, from the Family Latreiliidae : Latroiffa valida
Wyanmar border in the north to the Malaysian border in the south the first formal record of the species
- ANNCTATED GHECKLIST OF BRACHYURA ~
and family for Thailand.
(CRUSTACEA: DECAPODA) PRINCIFALLY ,‘
OBTAINED DURING THE BIOSHELF SURVEY Family Raninidae : Notosceles sematifrons
OFF WESTERN THAILAND FROM 1856-1988 - Family Dorippidze : Donppoides nudipes
£ :
- Fishing goar  battor trawl, triangular dradge, a new record for Thailand
Dckelmann Sladga
102 species of brachyura crabs were recorded,
38 now records for Thailand, and a number of new
- Family L lidae : Arcania new record, fxa s
. 2 5 F L rtunus
pulcherrima new record Ixoides cormufus new record Myra fugax, A Famlly Pol
Parinhic i s ehurmes Portunus haani, Pordunus Charyhidis f ki

Charyhdis miles, Thalamita spinifara
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(continued) Annex 17

14/07/54

¥ Deep-sea crab from South China sea %
22 Dece )

- A Thai-Japanese SEAFDEC joint oceanographic and fishery survey B
In 1987 - New collections of deep — sea crabs from the Bohol Sea in Central
4 Vessel M.V .Paknam, deep sea trawl at 300 m, from the Andaman Philippines have obtained a large series of specimens of the deep -
off Thailand sea spider crabs of the genus Cyrfomaia (N id.ae].. '

Mew crab Daidoires seafdeci C. largoi, new species. and C. muray,
C. horida, and C. echinafa

- A new deep sea crab Chaceon karubar,
the first species of the genus Chaceon

to be recorded from Indonesian waters

~a- California Academy of Sciences 2011 maring survey in thePhiippines, @p_sea crab from Brunei [SOUTH china ?‘3
LTy W

During one of the expeditions docp-sea trawls, a naw spocies in -
- Deep-sea crabs from Waters of Brunei

Damussalam 15 September — 25 October 2010
& \Vessel M.V.SEAFDEC 2
Fishing gear bottomn trawl

:. Ihe Iphicakrs gonus, 8 dopths of up to 7,545 foot (2,300 maters).
Its pincers are lined with needle-like teeth.

Seven species of Lithodid crabs ware collected during

[

)
-

cruisas off Tawan and Guam. One naw spacias,

(otter-board trawl and beam trav

Lithodas paulayl and Noalthedes nipponansis
deep-sea lrap
Lithodes sp., Paralomiz arse. P doflein! and P. truncatispinosa ara raportad from

these islands for the first time

- Family Parapaguridae :

Sympagurus affinis
& Family Galatheidae :

Munidoy ylindrog
Munida andamanica,

Agononida incerta
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(continued) Annex 17

14/07/54
- Farmily i  Lyraidus tri Lyreidus stenops, o Family Goneplacidae : Carcinoplax longimana, Carcinoplax
o grayii inoides | o microphthalmus, Carcinoplax sp.
. - Family Iphiculidae : Iphiculus spongiosus, Panphiculus
* Family Calappidae : Calappa pustulosa, Mursia armata,
manannae
Paracyclois milneadwardsi
= Family Leucesiidae : Arcania brevifrons, Arcania undecimspinosa, & Family Portunidae : Lupocycius philippinensis, Portunus
Ina edwardsii, Ixoides cornulus, Myra elegans hastaloidea, Charybdis truncate, Charybdis bimaculata,
Charybdis miles
4
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Annex 18/1: Results presentation of Group |
By Abd. Haris Hilmi Ahmad Arshad, DoF, Malaysia
Supasit Boonphienphol PMBC.Thailand
Werachart Pengchumrus PMBC.Thailand
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| ORV.Seafdec 2

| OCruiso Cr.36 - 4

| UFishing method Agassiz trawl 03

 Olocalty 5 38.80N 114 22 S0F Brunel water

©ODeplh 360 m.

- OBamplingdale 18 ocl. 2010

OFamily name Xenophoridae

OCharacier : ahell low conical, comenied
foreign bodiee.

Dorsal View |

| ORV.Seafdec 2

| OCruise Cr.36 - 41 2010

| UFishing method Agassiz trawl 02

jmsﬁitﬂ 114 21.70E Brunel waler

Cepth 163 - 157 m.

- OSamplingdale 18 ocl 2010

OFamily name Aphroditidas

OCharacler : *one antenna present.
*nolosatas is look ke
harpoon - shaped.

e

Echinodermata: Ophiuroidea: Brittle stars

| ORV.Seafdec 2

.| DCruise Cr.364 1 2010
UFishing method Beam trawd 01
f1 Olocality 5 33.10N 114 27.00E Brunel waler

Annex 18/1

Mollusca

| Fishing method Beam traw op. 04 SL AG4
Oilncality 5 18 60N 114 15 TOE Brunei water
ODepth 115m.
OSampling dale 28 Sepl 2010
OFamily name Margineliidac

Shell ovale, usually smoath and polished, ofien small. Aperture elongale with a short
i I . Cols il d. No

ot

| OCruiso Cr.36 - 4

| OFishing method OTR 04
Cllocality 5 12.60N 114 11.60E Brunel waler
- ODeplh 109 m.

OBamplingdale 21 Sep. 2010

 OFamily name Nassaridae

Mollusca

© Apsriure rourded

. ORV.Seafdec 2
OCruise Cr.36-4 1 2010
- O¥Fishing mefhod Beam frawd op-03 s1 AD3
Olocality 524.00N 114 18.70E Brunei waler
CDepth 108 m.

- OSamplingdale 28 Sep. 2010

OFamily name Ophiundae
&

Echinodermata: Ophiuroidea: Brittle stars

Dursal View |
| ORV.Seafdec 2
-d OCruise Cr.36-4 1 2010
Fishing method Beam trawl op. 07 sL A 07
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(continued)

Echinodermata: Ophiuroidea: Brittle stars

| ORV.Seafdec 2

OCruise Cr36-4 / 2010
Fishing melhod Agassiz Irawl 02

 OLocality § 35.10N 114 21.10E Brunei waler

ODepth 163 15T m.

OSamplingdale 18 Ocl. 2010

Camiy name Ophiccomidae

| ORV.Seafdec 2

| OCruise Cr.364 1 2010

¥Fishing method Trap op. 01

Olocality 5 12.30N 114 02.50E Brunei waler

ODeplh 258 - 320 m.

- OSamplingdale 110ct 2010

OFamily name Pandalidae

OChamcler: Plourn of 2 abdominal
segment overtapping those of the 1 and 3.
rostrum very long.

| ORV.Seafdoc 2

| ©Cruisn Cr.31-1 1 2000

| OFishing method Otter trawl A
OlLocality Brunel water
OSamplingdale 23 March 2009
‘OFamily name Porlunidas
OScientific name Porfunua ap.
OCharacler : -Pereopod 5 dactylus flatiened,
paddie-like.

- have 9 anlerolateral leeth

| DRV Seafdec 2
| CCruise Cr.29-2 | 2008
| CHFishing method Beam bawl op3 A-AS
| OlLocality 5 22 20N 114 11.90E Brunei waler
- OSamplingdate 17 Jan. 2008
| OFamily nameHomolidac
OScmntificname Paramoiopeis sp.
OCharacler : -Merus of maxilliped 3 lo
subquadrate.
~Only pereopod 5 with dactylus
& propodus subchelate.
“Marxilliped 3 nol covering buccal
cavily, Pseudorostral spines very

Annex 18/1
Shrimps & Lobsters
"ibmmz
- | OCruiso Cr.364 / 2010
| OLocallty 5 00.50N 113 47.60F Brunel water
ODeplh 169 m.

OSamplingdale 29 Sep. 2010
OFamily name Crangonidae
OScienlific name -
OCharacler : Pleura of 2 abdominal
segment overlapping those of the 1 and 3.
- roctrum shorl.
of 2™ pair of persiop
subdivided

Shrimps & Lobsters

| ORV.Seafdoc 2

| OCruisn Cr.36-4 / 2010

| OFishing method Beam trawl op.12
OlLocality 5 22 20N 114 11.90F Brunel water
ODeplh 350 - 260 m.

OSamplingdale 30 Sep. 2010

OFamily name Polychelidas (Blind Lobater)
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Annex 18/2: Results presentation of Group I

By Duranta D. Kembaren
Nurul Zuraiedah Hj Ibrahim
Hjh Alina Hj Jair
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Annex 18/2

Commanly captured in the South China Sea at
the sea depth between 100 and 300 meter such
as :

» Gastropods
» Bilvalves

» Polychaetes
» Echinoderm
» Porifera

> .

> Crabs

GASTROPOD

Ship Name : MV SEAFDEC I

Cruise No. : 36-4/2010

Fishing Method : Otter Trawl 04

Locality :Lat. 05° 12.60' N
Long. 114° 11.60" E

Depth :109m

Sampling Date : 21 Sept 2010

Family : Strombidae

a. Shell thick soild, large body whorl,
notch at outer lip
b. operculum commeous, claw-like

GASTROPOD

Ship Name  : MV SEAFDECII

Cruise No :36-4/2010

Fishing Method : Agassiz Trawl 02

Locality :Lat. 05" 35.10' N
Long. 114° 21.70° E

Depth :163-157 m

Sampling Date: 18 Oct 2010

FAMILY NAME : MURICIDAE

Shell variably shaped, generally
with a raised spire (a) and strong
sclupture with axial varices (b},
spines (c).

Aperture with well-marked
siphonal canal (d).

Objectives

> Participant’ ability on deep-sea benthic
macroinvertebrate identification will be enhanced
through practical works;

» Deep-sea benthic macroinvertebrate specimen
collected from fisheries resources survey by MV.
~ SEAFDEC 2 will be identified to the lowest taxa.

Identification.on

Gastropod

MryTeerapong Duangdee

GASTROPOD

Ship Name : MV SEAFDEC I
Cruise No. : 36-4/2010
Fishing Method : Beam Trawl 04
Locality :Lat 05%.24 N

Long 114° 15.70" E
Depth :115m
Sampling Date : 28 Sept. 2010

FAMILY NAME : CONIDAE

- Shell coned-shape, with a short spire
(a) and well-developed body whorl
tapering towards the narrow anterior
end (b).

- Aperture very long (c), with a short
siphonal canal (d).

Identification on

Polychaetes

Mr. Mike Kendell
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(continued) Annex 18/2

Vantral

POLYCHAETES

Ship Name  : MV SEAFDEC Il
Cruise No.  :36-4/2010
Fishing Method : Agassiz Trawl
02
Locality :Lat 05° 35.10' N
Long 114° 21.70° E
Depth :163-157 m
Sampling Date : 18 Oct 2010
Dorsal clmus
Phylum : Annelida
Class : Polychaeta
Family : Aphroditidae
Genus : cf. Laetmonice

Body short and oval-shaped

ECHINODERM - Starfish
Ship Name : MV SEAFDEC I
; . Cruise No.
: y A Fishing Metho
L TP Locality : Lat 05° 38.80' N
ld,entlﬁcatr -
< L Depth 1360 m

Sampling Date :19 Oct 2010

E C h I n O d e r m Phylum : Echinodermata

Class »Asteroidea

Order + Paxillosida
f. SU maltt PutChaka n PhD Family : Astropectinidae
Genus : Persephonaster
Species : Persephonaster euryactis

- Marginal plate not paxilliform
- Tube feet knobbed, not sucker

ECHINODERM - Starfish

shipName MV SEAFDECII
Cruise No. ! Beam Trawl 11
Locality (lat05°11.20' N
Long 114°00.60" E
Depth +300-264m
Sampling Date ;30 Sept 2010

Phylum: Echinodermata

Class Asteroidea

Order Paxillesida
Family tropectinidae
Genus -

- Marginal plate paxilliform

- Tube feet kncbbed, not sucker

ECHINODERM - Starfish
Ship Name : MV SEAFDEC I
ECHINODERM - Starfish - Cruise No : Beam Trawl 01
ShipMame  : MV SEAFDEC || Locality :lat05° 33.10°'N
Cruise No, 36-4/2010 Long 114" 27.00" E
Fishing Method : Beam Trawl 10 Depth :1B0 m

Locality Flat: 05°07.10" N Sampling Date’: 28 Sept 2010
Long:113°52.60"E
Depth 1264 m ¥
Sampling Date :30Sept2010 Phylum : Echinodermata
Class : Asteroidea
Phylum : Echinodermata 18 Order :Valvatida
C|ad55 : A'lt"f"'ddea Family +Goniasteridae
Sutler Ve Genus : Stellaster

Family : Goniasteridae g :
Marginal plate well-develop Species : Stellaster equestris

- Tube feet sucker
- Marginal plate well-develop
- Tube feet sucker
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(continued)

ECHINODERM - Starfish

Ship Name : MV SEAFDEC I
Cruise No : Beam Trawl 01
Locality :Lat05° 33.10° N

Depth
Sampling Date : 28 Sept 2010

Phylum : Echinodermata
Class : Asteroidea
Order : Valvatida
Family : Goniasteridae

: Iconaster

al plate wel velop
sucker

SHRIMP
: MV SEAFDEC ||
. :36-4/2010
g Method : Trap 03
: Lat 05° 36.90' N
Long 114 21.70"
1388 m

:Decapoda

: Pleocyemata
:Pandalidae

: Pandolus

: Pondolus propinquus

LOBSTER :
UMV SEARDEG I

hing Method ; Beam Traw! Opl
tLlat USEOALIOYN =
Lpng 113#52:50' B
264 m
' 30'Sept 2010

i Pleocyemata

i Palinura
perfamily’ ' Eryonidas
nily i Polychelldae

Idéntification on
Crabs

Ms. Puntip Wisespongpand

Annex 18/2

|dentificatid@n on
Shrimips & LolSters

Dr. Suriyan Tunkijjaniiy

Rostrum as long as, or Ignger than carapace and curving upwards
Maxilliped 3 without an exopod
Carpus of pereiopod 2 right comprises Five segments.
.Scaphocerite narrows towards tip, with outer border slightly
cofcave -

Eyes small

Cornea lacking pigmi
Carapace box-like
‘Rostrum absent o ir
Antennae thread-like,

1'*4 or all legs with true pincers,
first pair long and slender

Tail fan entirely hardened and
telson pointed

Phylum : Arthropoda
Class :Malascotraca
Infaorder : Caridae
Order : Decapoda
Suborder : Brachyura
Family : Goneplacidae
Genus : Carcinoplax
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(continued) Annex 18/2

Phylum
Class
Infaarder
Qrder
A Suborder -
Family tHemolidae

. Male genitiliopening €learly €5

papllia protrudifg dirsctly fEoREoRE G pari SR GH S|

Genus : Homelomannia v
Species i H. ocelusa “:'_ -
a. Pseudorostral spines.distally

unidivided with spines along

margin, shorter than

maximum carapace width.

Ganapad 1relatlvely stalfand stalght Goropad:
210.25tmes length tallAnger G 1N

. Abdomen distinctlytrlanau’ar with [aterallmargln
of somite 2-6distine oRVerg na towardatelsan,

Abdom|nal 2amite 8 about 2 fimeasHtelson width, = 3 L
b. Maxilliped 3 operculiform,

almost fully covering buccal
cavity.

Marus of marllliped 3 quadrate to subquadrate,
never clearly triangular (n shaped,

THANK YOU
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Annex 18/3: Results presentation of Group Il

By Mr.Aekkarat Wongkeaw
Mr.Eakapol Rattanapan

Mr.Watcharapong Chumchuen
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Annex 18/3

Identification Results

Group I1I

* Gastropods

Mr.Ackkarat Wongkeaw * Polychaetes
* Sponges
Mr.Eakapol Rattanapan
* Crabs
Mr.Watcharapong Chumchuen
Abbreviations Gastropods
* Fam. =Family
* M. =Male
* F =Female
* Cp. = Carapace
- W/ =With * Shell well
* W/O  =Without developed
* Not ear/cap
shaped
Xenophoridae Muricidae

Shell W/O anterior * Shell W/Rised spire

siphon canal = Strong sculpture

Shell length shorter W/Axial varices spines
than width * Tubercle process
Umbilicus not open * Aperture W/Well-mark
Cemented foreign siphon canal

bodies

Cassidae Polychaete

Shell thick W/Large
body whorl

Small conical spire
Short siphon canal
Recurved dorsally : b.;,.'g,:.’rw-u_
Outer lip thickened
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Polychaete

Fam, Polynodontidae = Scale on dorsal

* Only onelobe as
neuropodiumon
parapodium

« Simple setae

* Eyes W/Stalk

Class Haxactinellida

* B ray spicules

s T

Sl A .
Yot M oAt
.
TV~
- b
Order Lyssacmosnda http:, ifera.lifedesks.org/files

Fam. Euplectellidae

Crabs

Fam. Portunidae

Fam. Calappidae

Portunidae

= Anterolateral with 6 teeth
* Merusshorter than Cp.

* Merus W/4 spines

* Manus W/4 Spines

* Cp. W/O cross-like mark

squamiform/notsmooth

Charybdis miles

* Include discohexasters

porifera/images/Slide5 53.JPG

',;' * Ventral surface of manus with

Annex 18/3

Sponges

Class Hexactinellida Class Demospongiae

Class Demospongiae

* 4 ray spicules
* Small conical shapes

Order Spirophorida
Fam. Tettilidae
www.eol.org/pages/6827 tvetted=true
Portunidae

= M. genital opening on coxo-
sternal & F. on sterna

* Pereopods: 5 pairs

* Transversely ovate Carapace

* Cp. Broader than long

- * Front W/Multidentate

* 5th Pereopod Flattened

Calappidae
= Cp. W/Clypeiform process
* Rigth chaela with forceps-like

* 3 maxiliped merus not
triangular

« Ambulatorylegs almost
uncovered by carapace

Calappa pustulosa
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(continued) Annex 18/3

For This Program

* Improve our skills on MBMI

* Itis a good change for our work together in
the future
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Annex 18/4: Results presentation of Group IV

By Mr. Joeren Yleana
Mr. Val Borja
Ms. Ngo Thi MauThu
Ms. Ngo Thi Thanh Huong
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Annex 18/4

g/De 11-153l 2011 =

y IDentih“c'a“t;,ion
of Deep-sea;Benthic
MacrojNverte te

The I | lilippines- ' ‘etham
Laboratory Exercise Results

“Regional Training/Workshop on Identification of
Deep-Sea Benthic Macro Invertebrates
Vulnerable to Fishing Gear”

11-15 July 2011

Intro...
Cruise Code:

Vessel:

Gears:

Ngo Thi Thanh Huong

Re s u Its e~ Taxa Group/ No. Specimen

Genussp.

-h-ahl--H-HE

Re s u Its - Taxa Group/ No. Specimen
I s 0 [ =i W
Ao Squitfidoe Ortosquitia sp.

Aristeidoe Aristens virilis

Gastropoda

TOTAL Specimen........‘27

122



(continued)

-Siphonal canal relatively long

-Quter sculpture w/o avial
varices

- shell w/ an anterior siphonal

canal

- aperture not stretching along

the whole shell length or

spine not concealed under

the body whorl
Taxonomic Classification:

class: Gastropoda
fFamily: Turridae
Genus: Gen. sp.1

Annex 18/4

s

Ventral Dorsal

Taxonomic Classification:

. Color- White to grayish white
class: Gastropoda

family: Epitonidae
Genus: Epitonium

. Length- 2-3em
. Width-1-1.5 em
. Aperture- slightly rounded

- Axial ribs- Present] with few
Enltonkiae 8 spiral coils
Cr3842010
Beam Trawl op 04
288ep2010
Brunie waters

GA!

Taxonomic Classification:
class: Gastropod
Family: Personidae
sci. Name: Distorsio reticularis

Station:
Cr36-4/2010
Beam Trawl op.01
28 Sept 2010
Brunei Water

Distorsio reticularis

Major Keys

Fam. Key : 1 — Shell fusiform,
inflated, roughly sculpture, with
a wavering suture & axial
varices. Operculum comerous

2 - Periostracum fibrousto hairy
3- Aperture distorted, narrowed
by strong teeth. Inner lip with an
extensive callus

Species Key:

4- Siphonal canal rather long &
slightly recurved

5- Aperture not expanded ina
flattened base with a frilled rim

STROPO

Taxonomic Classification:
class: Gastropoda
Family: Ovulidae
sci. Name: Violva volva

Station:
Cr36-4/2010
Beam Trawl op.04
28 Sept 2010
Brunei Water

Major Keys Ovulidae

Fam. Key : 1 - Shell globular to
spindle-shaped with more or less
expanded extremities. No
operculum

2= Surface often smooth,
porcelaneous

3- Aperture vary long and narrow,
inrolled on both sides & channels
at both ends

4-Inner lip smooth

Volva volva

Major Keys

Species. Key : 1 — Shell spindle-
shaped in outline

2- Anterior & posterior
extremities very long & slender.

No operculum

3- Quter lip smooth

Polychaeta

123



(continued)

Palp
Taxonomic Classification:

Taxa: Polychaeta
ramily: Aphroditidae o 1655 Covesed w!
Genus: Laetmonica sp.

-Flat scales
-Simple setae

Dorsal region/surface more

overlapping clytra (scales)

Annex 18/4

family: Cidaridae
Genus: Goniocidaris sp.

1-Primary spines are long with
thorny ridges processes

2-3 Oral and aboral surface are flat

2-3 Test Is strong and composed of thick plates
with few primary tubercules

3-The circunference s round

ramily: Echinothuriidae
Genus: Calveriosoma sp.

-Test large and flattened
- Circumference is round
- Ambulacral pores...

family: Diadematidae
Ganus: Chaetodiadema sp.

Test flattened and more flexible

- pore pairs on the oral side proximally arrange on single
series and the spine short

Family: Pericosmidae
Genus: Faorina chinensis

- Under order Spatangoida — body usually oval and heart-
shaped; petals are imperfectly developed or lacking

- Pores-pores arranged in petal arrangement

- Primary spines present or absent

Crustacea

Mantis Shrimps

order: Stomatopoda
fFamily: Squillidae
Genus: Oratosquilla sp.

29 Sept 2010
Bruns Waters
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(continued)

Major Keys
“

Propodus of claws with
hilunt pectinations
somites

Abdominal
somites

Lateral process
double

Annex 18/4

order: Penaeoidea
Family: Aristeidae
Sd.Name: Aristeus virilis
Agaasiz Trawl 03

190c1 2010
Brunel Waters

Major Keys

Aristeus virilis

Fam. Key : 1 Rostrum
short & armed w/ 1 or 2
upper teeth only; upper
antennular flagellum very
short (this case its broken)
2 - Cervical groove short

Gen sp Key : 1 - hepatic
spineis absent; 2 crest on
carapace w/o sharp edges

order: Penaeoidea
Family: Solenoceridae
sd.Name: Haliporoides sibugae

Station:
Cr 36-4/2010
Agassiz Trawl 03
19 0ct 2010
Brunei Waters

Mdior Ke Y5 Haliporoidessibugae

Fam. Key: 1 - Cervical
Groove prominent and
extending to about dorsal
carapace

2 —rostrum strongly
convex (broken)

Gen sp Key : 1 — exopod
and uropod are armed
with distolateral spine

Taxonomic Classification:
Order: Decapoda
Family: Nephropidae
Sci. Name: Metanephrops sinensis

Station:

Cr 36-4/2010
Beam Trawl 10
5t.Al11-A12
305ept 2010
Brunei Water

Major Keys

Metanephrops senensis

Fam. Key : 1 - rostrum strongly
convex (broken)

2 - First three pairs of legs with
true pincers, first pair much larger
than others

3-Tail fan entirely hardened, telson
armed with fixed spines

Gen sp Key : 1 — exopod
and uropod are armed
with distolateral spine

Metanephrops senensis

Major Keys

Gen sp Key : 1 - Eyes large & blac
al scale present, body provided
ines but never uniformly

Species Key : 2 — Large pince smoothor
weakly ridged with outer border always
angular

3 - Abdomen smooth or with narrow
transverse groove on the 1% segment
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(continued)

Taxonomic Classification:
Order: Decapoda
Family: Calappidae
Subfamily: Calappinae

sci. Name: Paracyclois milneedwardsi
(Miers, 1886)

Annex 18/4

Paracyclois milneedwardsi

Fam./Subfamily Key :
1- Sides of carapace expanded to
form a clypeiform process

2- Merus of 3" maxillipeds
distinctly triangular

3-Right chela with specilized
cutting tooth

ramily: Raninidae
sci.Name: Lyreidas tridentatus

Major Keys:

Fam. Key : 1 Carapace longitudinally oval; 2 sternum very narrow;
3 pereopod 5 reduced (small) but still clearly discernable as key;

! %‘3‘

\
)

. N

I.yreidaﬁridentatus

Major Keys:

Gen. sp Key : 1 moderate & small and front-orbital borer less than
half the width of the carapace; 2 lateral margin of carapace w/ a
sharp spine; 3 carpus of cheliped wide spines

Family: Portunidae
sd.name: Carybdis acuta

Major Keys:

Fam. Key : 1-Pereopod # 5 dactylus is flattened-paddle like;

Gen sp Key: 2-anteriolateral teeth only 6 (sometimes 7); 3-tips of
chelipeds is pointed; 4-first anterior-lateral tooth not truncated;5 -
front teeth acuminate (pointed / not blunt)

THANK YOU
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Annex 18/5: Results presentation of Group V
By Ms. Halimah Mohamed
Mrs. Noparat Nasuchon
Dr. Ahmadi
Mr. Suwat Jutapruet
Mr. Soe Win
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Annex 18/5

IDENTIFICATION OF DEEP-SEA S I SR -
BENTHIC MACROINVERTEBRATE oy s
VULNERABLE TO FISHING GEAR Echinodem: () i
SEAFDEC/TD froviciium SN
/ i fpeon
D
Shrimp, Lobster, and Stomatopods
Shrimp: (4) e @
Halimah Mohamed
Noparat Nasuchon “';‘f_':,’.f;‘wm
Dr. Ahmadi Slormatoped () .
Mr. Suwat Jutapruet Crabs: (8)
lr:l :'::’I‘:’J‘l"‘:t‘:‘ ;lmuu, Mursia :ram P . Calappa p

Gastropod Olividae

‘Sample - CY 36/4 2010

o - m%gﬂ Identification
Identification of Gastopods BRUNEI WATERS Sl e g v

Body Whorl: Large
Sutures: Chonneled

Surface: Smooth and highty

polished
Aperture Shape:Elongate witha
siphonal notch
Inner Lip: Calloused with obligue
grooves anteriorly.

Operculum: Absent

Suture : The continuous line where 2
adjacent whoris join

GaStI‘OpOd : Personidae Gastropod Fasciolariidae

Cr. 36-4/2010

Sample: Cr-36-4/2010

Agessiz trawl 01
18 Oclober 2010 Identification Otter trawl 05
Brunei waler = - 22 Sept. 2010
‘Shell fusiform : inflated, roughly sculptured, :
bumped with a wavering suture and with Brunei Waters
axial varices.
Periostracum: fibrous to
namowed
mﬂm A, i $t0e0 Shell fosiform, with a well-developed
Inner lip : with an extensive callus. siphonal canal.
Siphonal canal recurved.
Operculum: comeous. he ) [Columells ofenwith |
anlerinr afowlowl 1
siphonal camalis o 40 Openculum
longerthan a = Soft part
::'frt"f aperture | it searlel.

Cr.BTRS
Beam trawl ' e . -
170ct 2010 Identification of Polychate
Lat05'40" SON

Long 1142400 E
Sample depth 305 m
Brunei Waters

A characterstie notch
along the posterior of the
outer lip

The primary identification feature of tumids is the
sinus, the indentation at the top of the outer fip. Its
shape and position are important for classification.
The sinus may be namow and deep, broad and
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(continued) Annex 18/5

Sigalionidae are commonly found on soft botlom,

Cr.36-4/2010 Body form is ) or
Beam trawl 09 Scale present which marginally fringed elylrae
29 Sepl. 2010 altermate with dorsal cimi on anterior.

Brunei Walens

Family: Ophelidae

Echinoderm Antedonidae

Cr. 36-4/2010
Agassiz trawl 02
18 Oct. 2010

Brunei Waters
Family:1socrinidac

Identification of Sea Cucumber

Cim, amanged in whoris of five along the
sea lily stak, anchor and support the
animal. They consist of ossicles.

and by a cenlral canal. Cirri have & wel-

Echinoderm Species: Eumolpadia sp.

Cr-36 41201 Phylum: MOLPADIOIDEA
MethOdS Agass,i;_lﬁlﬁﬂl Order: Molpadioidea
October Family. Molpadiidae
*‘\3 Step 1: Cut the specimen’s epidermis g,f,m,mf“’T tacies with Iateral digits. or claw. G€NUS: Eumolpadia
, shaped. Tentack long

. Put Sodium Hypochlorite and
leave for about 10 minutes
for digest

Step 3: Examine under the microscope
to identify the sample

8. Heding. Holothurividea. I. PL. VI1I,
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(continued) Annex 18/5

Echinoderm Species: Acaudina molpadoides

Identification of

P s v 00 Pz Shrimp, Lobster,
18 October 2010 A
St Yok // | &34 and Stomatopods
(8. &
rﬁ‘%
—

"* Body stout, sausage-shaped. Tentacles 15,
N digitate with only one pair of kateral digits
appendage.

Family: Nephropoidea
Species : Metanaphrops sinensis

longer with 5 dorsal Sample: Cr 364 2010

Shl’illlp Species: Aristaeomorpha foliacea

Telson - sharp Long rostrum and >= 5
Rostrum armed,

Species : Metanaphrops sinensis Species : Metanaphrops sinensis

v
!. . :

\

tail shape

1 B

Caridae sulcirostris

fongmmm and curved up |

Cr. 36-4 /2010
Otter trawl op.o8
23 8epl. 2000

Second plaurol cover the first and the il
pepel it droraaty | First walking teg have a olk |
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(continued) Annex 18/5

Stomatopod Species: Chloridopsis

immaculate

Lobster Species: Puerulus angulatus

Cr. 36-4/2010
Beam trawl oy
20 SepL. 2010
Brunei Waters
Family: Squilidae

Identification of Crabs

[Cr. 36-4 /2010

Beam trawl op.o4

28 Sept. 2010

Brunei Waters

Family: Lysiosquilladae
E lei !y. o

Family : Xanthidae
Genus : Medaeops
Species : Medaeops granulosus

mily : Goneplacidae
Species : Carcinoplax |

Cp. 1.5 times as broad as long
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(continued) Annex 18/5

Maxilliped 3 merus with
bruntly rounded outer  «—
distal angle:

Crabs

denselyon lateral spine
and posterolateral parl

Anterolatcral margin as
E long as posterolateral
margin.
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