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Report of the
Training Workshop on Identification of Deep-sea Benthic Macroinvertebrate
Vulnerable to Fishing Gear, 11-15 July 2011
SEAFDEC/Training Department, Thailand
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Introduction

The training workshop on identification of deep-sea benthic macroinvertebrate vulnerable to
fishing gear was organized by the SEAFDEC Training Department (SEAFDEC/TD) and
financed by SEAFDEC through the Japanese Trust Fund. The Training Workshop was held at
the SEAFDEC Training Department in Samut Prakan, Thailand from 11 to 15 July 2011.

The workshop was attended by researchers and specialists in the fields of marine biology,
taxonomy, and benthic invertebrate identification from the SEAFDEC Member Countries.
Support was provided by a benthic ecologist from UK, a professor, lecturer, graduate
students, and undergraduate students from Kasetsart University (Bangkok, Thailand) and
Burapha University (Chonburi, Thailand). The list of participants and resource persons

appears as Annex 1.

This training provided knowledge on the identification of deep-sea benthic macroinvertebrates
with emphasis on the species found during the fishery resources survey conducted from M.V.
SEAFDEC 2 on the continental shelf and slopes of Southeast Asian waters. The training
attempted to build the capacity of the participants to identify species captured at water depths
between 100 and 400 m. The Workshop had the following specific objectives;
- To enhance, through practical work the participants’s ability to identify deep-sea
benthic macroinvertebrate.
- To identify to the lowest practical taxon benthic macroinvertebrate specimens
collected from the fisheries resource survey by MV.SEAFDEC 2.

Opening and Introduction of the Training Workshop

The workshop was officially opened on July 11, 2011 at SEAFDEC/TD, Samutprakarn,
Thailand. On behalf of the SEAFDEC Secretary-General, Mr. Bundit Chokesanguan,
welcomed the participants and resource persons to the training workshop. He underlined the
need to build human resources capacity in the region to support SEAFDEC member countries
deep-sea fishery resources exploration efforts. He also expressed the wish of SEAFDEC for
all participants to have strong interest in gaining knowledge and experiences in benthic

macroinvertebrate identification. His Message appears as Annex 2.



The workshop was introduced by Mrs. Penjan Laongmanee, Fishing Ground and Fishery
Oceanography Section Head of the SEAFDEC/TD. She provided the background of the
project “Deep-Sea Fisheries Resources Exploration in the Southeast Asian Waters” including
the progress of various activities particularly those conducted under the program since 2007.
In order to respond the international concern on the impact of fishing on deep - sea
ecosystem, the program of activity has been developed in line with the ecosystem - based
approach. Within that approach, the “Training Workshop on Identification of Deep - Sea
Benthic Macroinvertebrate Vulnerable to Fishing Gear” is a part of SEAFDEC’s commitment
to assist the Member Countries in building their capability to support their deep-sea fishery

resources exploration efforts. Her presentation appears as Annex 6.

The brief on workshop program and arrangement of the activities was made by Dr. Natinee

Sukramongkol which appears as Annex 7.

Resource Person Presentations

The workshop was facilitated by six resource persons who professional in benthic
macroinvertebrate identification and marine macrobenthic survey. The presentations made by
resource persons provided the basic knowledge to guide participants identifying the
group/species commonly captured in the South China Sea and Andaman Sea at the depths
between 100 and 400 m. The presentations of the resource persons included;

7.1 Dr. Mike Kendall, benthic ecologist and a consultant for Plymouth Marine Laboratory

Applications at Plymouth, United Kingdom. His presentation consist of;
- Patterns in the benthos (Annex 8)

- Sampling the benthos (Annex 9)

- Collection and identification of polychaete worms (Annex 10)

- Analysis and synthesis (Annex 11)

7.2 Mr. Teerrapong Duangdee, Assistant Professor at Department of Marine Science,

Faculty of Fisheries, Kasetsart University, Bangkok, Thailand, gave a presentation on;
- Introduction to the taxonomy of Gastropods and Bivalves (Annex 12)

7.3 Dr. Sumaitt Putchakarn, Senior Scientist at Biodiversity Research Unit, Institute of

Marine Science, Burapha University, Chonburi, Thailand, lectured on the topic;
- Introduction to the taxonomy of Deep-Sea Echinoderm and Porifera (Annex 13)

7.4 Dr. Suriyan Tunkijjanukij, Dean of Faculty of Fisheries, Kasetsart University, Bangkok,

Thailand, gave a presentation on;

- Introduction to the taxonomy of Deep-Sea Shrimps and Lobsters (Annex 14)
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7.5 Ms. Puntip Wisespongpand, Asistant Professor at Department of Marine Science,
Faculty of Fisheries, Kasetsart University, Bangkok, Thailand, lecture on three topics

including;
- Guideline to identification of deep-sea crab (Annex 15)
- Classification of deep-sea crab (Annex 16)

- Deep-sea crab fisheries (Annex 17)

. Laboratory Practice on Macroinvertebrate Identification

During four days of practical work in laboratory, the participants worked in groups of 3-5
people. Each group was provided with specimens collected by beam trawl and otter-trawl
from Brunei Darussalam Waters at depths between 100 and 400 m during the collaborative
surveys aboard M.V. SEAFDEC 2 conducted between 2008 and 2010. The specimens for
identification (both preserved in 70% ethanol and frozen were separated into five groups, i.e.
Polychaete, Gastropods and Bivalves, Echinoderm and Porifera, Shrimps and Lobster, Crabs,

for laboratory practice.

Participants were requested to identify the specimens up to family level or the lowest taxa.
They practiced counting, measuring, and examining the pertinent external anatomical
structures those necessary for identifying the specimens. All laboratory practice was
supervised by the resource persons and assistant resource persons who are professionals in

benthic macroinvertebrate identification and marine macrobenthic survey.

During the laboratory work (11-14 July), participants were able to; describe the family
characteristic of Gastropods and Bivalves specimens under the supervision of Assist. Prof.
Teerrapong Duangdee, identified the Polychaete specimens to the lowest taxa under the
supervision of Dr. Mike Kendall and Assoc. Prof. Dr. Chittima Aryuthaka; identify echinoderms
(i.e. sea cucumber, sea urchin, sea feathers, brittle stars, sea stars) and Porifera (sponges)
under the supervision of Dr. Sumaitt Putchakarn, identified on a group of deep-sea shrimps
and lobster to the lowest taxa under the supervision of Dr. Suriyan Tunkijjanukij and Assoc.
Prof. Dr. Chittima Aryuthaka, and identified the crab specimens to the lowest taxa under the

supervision of Assist. Prof. Puntip Wisespongpand.

Moreover, participants were also given experience on resin techniques for the preservation of
crab specimens and the preparation of tissue (dermis) extracts technique using sodium
hypochlorite (Clo- rox bleach) to observe the spicule forms that most important of the

diagnostic characters for identifying holothurians.

All specimens identified by participants were photographed each group made a presentation

on the results of their identification. Subsequently discussion and clarification, including



advice on the results was made among the resource person and participants. The results

presentation appears as Annex 18/1- 18/5.

V. Discussion and Recommendations

13. Based on the discussion, the workshop suggested further activities for the “Deep-Sea Fishery
Resources Exploration in the Southeast Asian Waters” program at the Regional/National
levels for 2012 and beyond. There were;

- SEAFDEC should continue the deep-sea resource survey in the region and
disseminate the information collected to the SEAFDEC member countries

- SEAFDEC should collaborate with the member countries on both exploration and
identification (can be via an internet)

- Exploration/study should not only focus on species that potentially be fishery
resources but also the sustainability of invertebrate resources

- Further study on both nutrition and marketable value (consider cost-effective) should
be considered

- A multi-language field guide for the identification of deep-sea benthic
macroinvertebrates suitable for use by non-experts should be developed. Such a
guide might be in either print, CD or on-line format

- Information and dissemination on the results of the deep-sea survey should be
shared through the website and database.

VI. Summary of Workshop Evaluation

14. The workshop evaluation was summarized based on seventeen evaluations from participants

and appear as Annex 4.

VII. Closing of the Training Workshop

15. Certificates of achievements were presented to the participants and resource persons by Mr.
Bundit Chokesanguan on behalf of SEAFDEC Deputy Secretary-General. After expressed his
appreciation to the participants for their active participated and willingness to apply and
contribution what the participants have learned from the workshop, he declared the workshop
closed. His Message appears as Annex 5.
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Annex 2

OPENING SPEECH
By Mr. Bundit Chokesanguan on behalf of SEAFDEC Secretary - General

Distinguished Resources Persons, participants and staffs of the SEAFDEC Training Department,

A very good morning!

First of all, on behalf of SEAFDEC, | would like to welcome all of you to the SEAFDEC/Training
Department. Following the information provided by the Course Director of this Training, Dr. Worawit
Wanchana on the background, you may know that this Training/Workshop is one of the regional
initiatives implemented under the Japanese Trust Fund program on “Deep Sea Fisheries Resources
exploration in the Southeast Asian Waters”. Various activities have been conducted under this
program since in 2007. However, there is still a need to build human resources capacity in our region
with regards to marine invertebrate biodiversity. This is part of our commitment to assist the
SEAFDEC Member Countries in building their capabilities to support their deep-sea fishery resources

exploration efforts.

During this training program, | am pleased to inform you that we have invited well known experts as
our resource persons. We have with us Dr. Mike Kendal, senior expert from England, Dr. Sumaitt
Puchakarn, senior scientist from Institute of Marine Science, Burapha University, Assistant Professor
Dr. Suriyan Tunkijjanukij, Associate Professor Dr. Chittima Aryuthaka, Assistant Professor Puntip
Wisespongpand and Assistant Professor Teerapong Duangdee from Faculty of Fisheries, Kasetsart
University. We are sure that with their expertise could provide our participants with the best
knowledge in identification of benthic macroinvertebrate found in Southeast Asian water. Our
resource persons are very pleased to share their knowledge and experiences with all of you during

this training program.

So, even if you will have a hectic schedule during the next 5 days, | am sure you will enjoy the training

with our experts and the staff concerned.

Ladies and Gentlemen, | wish to take this opportunity to express the wish of SEAFDEC for all
participants to have strong interest in gaining knowledge and experiences in benthic
macroinvertebrate identification. With that note ladies and gentlemen, | now declare this
training/workshop on ldentification of Deep-Sea Benthic Macroinvertebrate Vulnerable to Fishing

Gear, open. Thank you and Good Day!
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TIME TABLE

Annex 3

Date/Program |

Details of Activity/Topic

Facilitator

Day 1, (Sunday 10 July)

e Arrival of resource persons and participants
Airport pick up arrangement will be provided

SEAFDEC personnel

Day 2, (Monday 11 July): Opening, Introduction, and Lecture

Mr. Bundit
e Opening ceremony/Group photo Chokesanguan (on
0900-0930 e Introduction to the workshop behalf of the
0930-0945 SEAFDEC Secretary-
0945-1000 ° W(:trlfs.hop program and arrangement of General)
activities SEAFDEC personnel
& Participants
1000-1015 Break
Lecture on:
¢ Distribution and structure of benthic
1015-1230 macroinvertebrate assemblages on the Dr. Mike Kendall
continental shelf and slopes
e Sampling methodologies
1230-1330 Lunch break
Lecture and practice on:
e Introduction to the taxonomy of
Gastropods and Bivalves (emphasis on
1330-1730 those found in the South China Sea and the Mr. Teerapong

Andaman Sea)

e |dentification practice on Deep-sea
Gastropods and Bivalves specimens in
laboratory

Duangdee

Day 3, (Tuesday 12 July)

Lecture and practice on:
e Introduction to the taxonomy of deep-sea
Polychaete

Dr. Mike Kendall

and
0900-1230 ificati i
00N ¢ ettt prtke Pt |y G
Aryuthaka
(emphasis on those found in the South Y
China Sea and the Andaman Sea)
1230-1330 Lunch break
Lecture and practice on:
e Introduction to the taxonomy of Deep-sea )
. . . Dr. Sumaitt
1330-1730 Echinoderm and Porifera specimens
- . . Putchakarn
¢ |dentification practice on Echinoderm and
Porifera specimens in laboratory
Day 4, (Wednesday 13 July)
0900-1230 ‘ Lecture on: Dr. Suriyan

13



Date/Program Details of Activity/Topic Facilitator
¢ Introduction to the taxonomy of Deep-sea Tunkijjanukij
Shrimps and Lobsters
(emphasis on those found in the South
China Sea and the Andaman Sea)
1230-1330 Lunch break
1330-1730 e |dentification .practic.e on Shrimps and Dr. ‘S‘l‘Jriyan“
Lobsters specimens in laboratory Tunkijjanukij
Day 5, (Thursday 14 July)
Lecture on:
¢ Introduction to the taxonomy of deep-sea .
0900-1230 Crabs Wiii‘pi‘:;gzn .
(emphasis on those found in the South
China Sea and the Andaman Sea)
1230-1330 Lunch break
1330-1730 ° !dentification practice on Crabs specimens 'IV|s. Puntip
in laboratory Wisespongpand
Day 6, (Friday 15 July)
0900-1000 Lecture gn: _ Dr. Mike Kendall
¢ Detecting change due to fishing
1000-1100 * Results presen.tation of the works from Participants and
laboratory practice Resource person
1100-1130 e Discussion and conclusion Participants and
Resource person
Mr. Bundit
Chokesanguan (on
behalf of the
1130-1200 Closing ceremony SEAFDEC Secretary-
General)
SEAFDEC personnel
& Participants
Day 7, (Saturday 16 July)

‘ Participants leave for their home countries

SEAFDEC Personnel

14



Annex 4
Evaluation Summary
Training Workshop on Identification of Deep-sea Benthic Macroinvertebrate
Vulnerable to Fishing Gear, 11-15 July 2011, SEAFDEC/TD

This summary is based on the 17 evaluations received comprising of;
10 Biologists, 1 Administrator, 1 Student, 1 Researcher, 1 Officer, 1 Biologist/Policy Maker, 2 Non-specified

Highly favorable will rates = 5. Not so favorable will rates from 4 to 1;

Rating: 1 (lowest) to 5 (highest): 1/2 3|45 Comments

I. The training met my expectations 216 1|9

II. I will be able to apply the knowledge o l12] 3T Need more integrated info. To
learned imanage fishing gear

[ll. Do you have a better understanding of

e Distribution of benthic animal, 71lsl2r Structure of distribution is very
disturbance and benthic diversity important
- Methods and gears maybe

e Sampling the benthos 1 2 | 8 | 4 | atterif done actual
: - Need more time
* _ Introduction to t he taxonomy of 1| 4 | 8 | 4 |Should elaborate more during
Gastropod and bivalve resentation
e Collection and identification of 1 olol 5t Interesting with online
Polychaete worms identification
e Introduction to the taxonomy of 213 |6|5T" Should elaborate more during
Echinoderm and Porifera presentation
e Introduction to the taxonomy of 111 3
Shrimps and Lobsters
e Introduction to the taxonomy of Crabs 10| 6
e Biological and analysis decisions for
detecting change due to fishing (on 15 111173
July)
IV. Overall, how would you rate the 12| 4
course?
- 75%
V. How much you can transfer knowledge 31111 To be used as the basis to
gain from this training course? %evet/';)'p c;!gtabase and species
entirication

A. What did you like most about the course?
1. Diversification of specimens
The impact of fishing gears operation to benthic organism
The basis to identify the shrimp, lobster, crab, polychaete, gastropod
To improved knowledge and practical ability about identification of benthic macroinvertebrate
New subject for study the deep-sea specimens

The laboratory/actual works was very much helpful in learning process

N o a s~ e DN

The keys provided for shrimps and lobster as well as online key for annelids/polychaete were

good

B. What presentations or topics were you expecting to hear, but were not presented?

15
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Octopus identification
Taxonomy of marine fishes
Other group of Crustacean such as Isopod

Introduction to sensory organs of the animals in correspond to responsible fishing technology

application
5.
6.

fishing), the example on sustainable utilization

Corals (deep-sea) particularly endangered species under CITES

The existing deep-sea fisheries (shrimps and crabs) of the world (e.g. Alaska king crab

C. What would you recommend changing about the course?

1.
2.

Need more time (e.g. 2 weeks for the course or more than 5 days)

Technical terms is very important in taxonomy studies, should give priority and more time to
this aspect

Morning session lecture and evening laboratory

Training materials should be collected earlier and distributed electronically to participants
before the training course

More samples to practice will be better and the program will be perfect if participants can join
during the collecting sample

Since time was limited in identification practice for five taxa groups. More emphasize may

give to taxa groups w/c have fisheries potential/economic importance

D. Other comments, observations, suggestions for this course and the “Deep-Sea Fishery

Resources Exploration in the Southeast Asian Water” program:

1.

Deep-sea fishery resources exploration should be conducted to explore new resources and
more information on deep-sea animals. Collaborative work among member countries is much

helpful

. The program should divided into 3 session;

- Lecture
- ldentification of specimens together with the lecture use the same specimens

- Self identification (sample provided by the lecturer)

3. Poor English ability may the problem to gained and transfer knowledge

4. Number of participants for this training should be at least two or three person/country

5. The exploration/study should focus on taxa/species with fishery potential. Palatability study,

nutritional value, and other related experimentation on deep-sea shrimps, lobsters and crabs

in comparison to market-available equivalents may be considered

16



Annex 5

CLOSING REMARKS
By Mr. Bundit Chokesanguan on behalf of SEAFDEC Secretary - General

Distinguished Resource Persons, participants, and staff of SEAFDEC Training Department,

Good afternoon!

First of all, | wish to inform you that | am most impressed by your active participation during the 5-day
training workshop, especially your strong sense of interest and the efforts you exerted in both lecture
and laboratory practice. | am wish this event is a first step of you to share/exchange and update the
progress of macro invertebrate study that support future scientific base management in our region

especially for deep-sea fishery.

As this regional training workshop comes to a close today, | would like to thank our resource persons
and experts: Dr. Mike Kendal, Dr. Sumaitt Puchakarn, Assistant Professor Dr. Suriyan Tunkijjanukij,
Associate Professor Dr. Chittima Aryuthaka, Assistant Professor Puntip Wisespongpand and
Assistant Professor Teerapong Duangdee for sharing their knowledge and skills with the participants.
We are also thankful to the organizing team for your efforts in providing the best support to this
training workshop. We are also grateful for the continued financial support from the Japanese Trust
Fund through SEAFDEC, for making this training workshop possible.

Ladies and gentlemen, our work does not end here. Please keep in mind that the realization of your
respective activities on Deep Sea Fisheries Resources Exploration depends on your willingness and
intention to apply what you have learned from this training workshop. On our part, SEAFDEC will
make effort to provide you with the necessary support to ensure the success and sustainability of this

important collaborative effort in the near future.
Finally, | wish you all the best and every success in your future challenges. May you have a safe

journey back home. With that Ladies and Gentlemen, | now declare the Regional Training Workshop

closed. Thank you very much.
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Training Workshop on Identification of Deep-sea Benthic Macroinvertebrate

Vulnerable to Fishing Gear

11-15 July 2011, Samutprakarn, Thailand

PART Il
Presentations and results of identification
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Annex 6: Deep-Sea Resource Exploration in the Southeast Asian Region

By Mrs. Penchan Laongmanee
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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

of Japanese Government start
the

“Deep Sea Fisheries Resources Exploration in the Southeast Asia”
since 2008

Activities

Objectives

e 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/ o.r by other research Ves.sels n * Activity 3: Supporting deep-sea fisheries resources
collaboration with the member countries; survey of Member Countries
2. Incr number an acity of researcher -
5 . easeb umbe a. dcap IY 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 me Standard Operating Procedure (SOP) and 2. Expert meeting on deep-sea fishing and its il on y
g Gears for Deep-Sea Resource 31 August - 2 September 2010, Bangkok, Thailand
Explorabon
iglfgrthln?y Zt:ogsaEtAS:;:(?fE%/:rziuanRg::;ﬂ: en:;' figan 21 participants: SEAFDEC/TD,NOAA, Brunei, Japan, Indonesia,
articipants: n , Brunel, Japan, gy R . .
Indonesia, Philippine, Malaysia, Myanmar Thailand and Philippine, Malaysia, Myanmar, Thailand and Vietnam
Vietnam
. Output : topic and priority of data/info that should be collected for
Output

implementing the precautionary approach for deep-sea fisheries

- SOP for Deep-Sea Resources Exploration in Southeast Asian

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

* Agassiztrawl (Beam trawl)
¢ Deep sea trap

¢ Isaccs-Kidd Midwater trawl (IKMT) g
¢ Under water VDO camera

20



(continued) Annex 6

{Q Beam and net diagram g ation of beam trawl

Sample from
beam trawl

E:E -

o G Ve S G
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(continued) Annex 6

Construction of IKMT
at SEAFDEC’s workshop

Isaccs-Kidd Midwater Trawl

I1SACCS- KIDD MIDWATER TRAWL

= e
e | | e -
T e rr—

Using scientific echo-sounder (Furuno FQ80 onboard M.V. SEAFDEC2)
provide a targetarea

1o Mesopelagic fishes, mostly Myctophidae

Under water VDO camera clip

from Brunei water
v

Under water VDO camera

A

W

<

Activity 3: Support deep-sea fisheries M.V.SEAFDEC 2 Cr29-2/2008
resources survey Brunei water, 4 June-5 July 2008

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

and national research vessel

-2008 Brunei and Philippine
-2009 Brunei

-2010 Brunei and Malaysia
-2011 Brunei

23
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(continued)

M.V.SEAFDEC 2 Cr31-1/2009,
Brunei water, 6 March-11 April 2009

Google

. (ENUF

Annex 6

M.V.SEAFDEC 2 Cr35-3/2010,
Sabah-Sarawak water, Malaysia,
28 June-11 August 2010

Activity4: 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 Identification
of Deep-sea Fish, SEAFDEC/TD

* 2-4February 2010 - On site training on technique for

preparation of deep sea fish pictorial book, Brunei

Activityd: HRD programs on Deep-sea fisheries 7z -Ship board training on deep sea exploration on

resources exploration

¢ 16-20 October 2010, Training on research
methodologies for study on impact of fishing
on deep-sea ecosystem, Brunei

e 11-15 July 2011, Training/workshop on
identification of deep-sea benthic
macroinvertebrate vulnerable to fishing gear,
SEAFDEC/TD

) M.V.DA-BFAR (Co -organize by Bureau of
Fisheries and Aquatic Resources, the Philippine)
Objective: to enhance the human resources capacity on the
deep sea resources exploration including
* Methodology for samplings of deep sea fisheries resources,
* |dentification of deep-sea fish and larvae

Particij from Member Ci :Brunei (1), Indonesia (1), Malaysia (2),
Phihppne (5), Thailand (1), Vietnam (1) and SEAFDEC staffs (S)
Resource person:

Fish taxonomist : Mr. Montri Sumontha

e 18-21July 2011, On-site training on
Identification of Deep-sea Fish, Malaysia

Ship board training on deep sea
exploration on M.V.DA-BFAR

23
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Marine Science and Technology

Kotaro Tsuchiya, Tokyo University of

Read full report : http://map.seafdec.org/DeepSea/pub03.html

Training Workshop on Identification of Deep-sea Fish

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

identification
Partici fre ber C : Brunei (2), Indonesia (1), Malaysia (1),
F ine (1), Thailand (2) , Vi (1) and SEAFDEC staffs(2)
Resource persons:

1. Dr. Yoshinobu Konishi, Retire rescarcher of Fishery Agency, Japan
2. Dr. Fayakun Satria, Research Center for Capture Fisheries, Indonesia
3. Assistant Professor Dr. Toshio Kawai, Fisheries Science Center, The
Hokkaido University Museum
Watch: Summary activities VDO at http://mz
Read: Training report at http: [[mgg.seafdec.org[DeQSeg[mbOl hl:m




(continued)

Training Workshop on Identification of
Deep-sea Fish

Training Workshop on Research Methodologies

I forthe Study on Impact of Fishing to Deep-Sea

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

Objective:
*To enhance participants’ k dedge on ch methodologies on impact
of fishing to deep-sea ecosystem

*To build human resources capadity through actual practices on: research

survey,; gears
methods (quantitative and qualitative); and data collection methodology
from the actual survey.

ia (1), ia(1),

Partici| ber C ies : Brunei (4), Ind

F ine (1), Thailand (1), (1)

Resource persons:

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

2. Dr.Chittima Ary Associate P X Universi

3. Dr. Sumaitt Putchakam, Senior Scientist, Institute of Marine Science,
Burapha University

Activity5: Information Dissemination

http://map.seafdec.or

* Project Website:

DeepSea

O Omom

Wocrmm ¥

ReSalifees Explorgtion

Activity5: Information Dissemination

Series of publication:
http://map.seafdec.org/DeepSea/pub01.html

24
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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.org/DeepSea/pub01.html

Activity5: Information Dissemination

» Guide for Deep-Sea Trap Operation

» Guide for Beam Trawl Operation

» Guide for Isaacs-Kid Mid-water Trawl

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

» Report of Training Workshop on the Deep Sea Fishery Resources

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 Fishing and Its Impact on

Ecosystem, 31 August - 2 S 2010, Bangkok, Thailand

]
e

Report of the Training Workshop on Research Methodologies 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




Annex 6

(continued)
Activity5: Information Dissemination Activity5: Information Dissemination
_.L“’“”'“‘L?-‘E‘D"ﬂ"‘&“’f;—ﬁ Database of Deep-sea fish in SEAFDEC collection at
— g hp

TRAMLED PSHES OF = 3

e e e i —n | * 500 pes./ftype

e e —— e ———

=S| distributethrough networks et imm s e

= O & = = — *Downloadat S

— g W= =TT O http://map.seafdec.org/DeepSea/

:_ —_— 1"4-7—‘-‘—::9'— —— e P —
=t X X 2 R O DR o

; = :'_—_‘- Q't.. < o P

%
¢

Potential fisheries resources

Deep-sea shrimp : 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

43
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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 SEAFDEC membBereliarcs
d u ri ng the workshop “»+Establishthe n.eth)rk/expertfor tax9nomy work

through coordination and collaboration among
11 to 15 July 2011 the participants/experts of the workshop
+#+Support the future initiation on deep-sea
resources explorationin the perspective of the
ecosystem-based approach for the management
of deep-seafisheries that
taxonomy/ldentlf’catlon skull is requnred

‘

Some photograph of fishes and benthicfauna
during2010__

Survey Area:
Vessel:

Cruise no:
Sampling gears:

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

Specimens using for identification
into 5 groups:_

Gastropod Echinoderm Shrimps
& Bivalves Polychaete & Porifera % Lobsters

27



(continued)

Program & Activities Summary
L A——

17\ Dy - U8y 5

Session
Morning Afternoon Morning Afternoon Morning
Wiy odustien: LA trios Uesl o

e dentificatica sidentification
b &0

(O HE RO omy | pracice Y B

resentatlon
LDl 5eusslon &
g el el e
Facilitator Dr.Suriyan DeSurbyan/ M. Pantip M. Pantip Al participants 8
DeChittima Resource parson
lecture  Lectura room 1 Lectura room 1 Lacture room 1

++*Ship name
+*Cruise number

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

+»Locality (Lat, Long, depth)

“»*Sampling Date

+»+Scientific Name

 Aralysls and|

Annex 7

Identification Procedure

28

Working in group
4

Select specimens and assigning TAG to specimens

¥

Identify to the lowest taxa

¥

Photography (photo with tag)

Preserved specimens

Share the results



Annex 8: Patterns in the benthos
By Dr. Mike Kendall
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Patterns in the benthos

MikeKendalI

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
— In the tropics: W.Africa, India, Bangladesh

Malaysia, China and Thailand....and in the
Arctic

Just finished EU programme on recovery of
bictagical iin Thailand

post:
Until recently | worked for Plymouth Marine
Lab; now a Itant for PML Applicati

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 biology 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 ?

109 e
L\ |% ‘#“*)

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) Annex 8

Typical dataset from Europe

In a core sample we get generally
species that are
Codetarsi ] Number of individuals *Smaller to 64 to 0.5mm
L= -  Cocksterata *Mobile over < 10cm
Namstos SR = Platyhekminthes sLive <1 year; usually a lot less
Priopuciden [T = Nemertea
Nomertea o s s s This is the meiofauna
Al 6135 5048 S —
» Annclida
Attropoda 5 736 mAniempoda
Molleca s 365 = Molusca
Echinodermuta Eall 198
ot 1215

Our view of change in the biota of the seafloor is Our.ablllty to monlt_or t_h_e benthos. 15
strongly influenced by the sampling gearweuse ~ determined by the availability of specialists
and specialist literature

= If sample with a trawl, unless pollution or disturbance is « Youneed tobe able to
severe, changes in species composition are buffered by
longevity and mobility of the species.

= If we use a core, small short lived species may react too Itisn’t always necessary to
quickly for lfs to be aware of cha nge identify toivspec,esmmze

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

identify the animas and
plants you encounter.

* Aformal species name

isn’t always
= Its wisest to study all elements but if money is tight prioritise needed...more later
as;
- Maco
- M
— Melo

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

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

m 0 —F - ]
BE—B—E—8
incrabeg spces rmesnt ow

BENTHIC BIODIVERSITY Valantine andMoores 1974

In a European study of 43 individual shelf sea

Qiseniirtian ol aburinos prid biomass recoids It datasets (465 354 distribution records, 7481

“CoML Fresh Biomass Database”

taxa and 23 113 stations).
—
« Statisticallysignificant _,I
latitudinal trends were small ,,wi‘ o,
and positive, suggesting a °f . _‘:
Xy i in di -.. (:l‘" e
with latitude. e &
+ These results are consistent %[0 |
regardless of whether s . ‘
subsets of the database were ol . % ¢7)
i ~ used, replicates were wBge o
e W We W we W W m we pooled, or component b | I TR
Based on 4872 biomass records, 5511 abundance records, and 4196 taxonomical groups were " el
syt both bl ind aburidance from 175 Mudies. evaluated separately. . A o, s, . Rk,
b, . S, M Wi Sk, . Vi e, .
WA G, B G, Ul Sebornn [, Dortiun A, Scltwnded 1, et ol Chmn, 11 AL M Arnr v, £ 18 Sryewr, & & Conwmn, & Oubde, & Brgrees, & 6.
Deminenie, 1 DrsvesC. O, 0. ficicher, L 0L A, Grévare, U bews, A, 5. Y. Madie, &
Randomn Foreste. PLok ONE 5{12): 025370 anl-ﬁ-l“-hhl-
Aok 10171 ol g (O15T23 .
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(continued)

Latitudinal trends: Predictions of benthic biomass

Pacac Ocest Inoan Ocesq

Benthic biomass is
highestin the polar
oceans and lowest
in warmer waters

«T"
b

Body size

* Alatitudinal gradient in body size has been
discussed; larger animals in high latitudes.

* There are some large bodied animals in Polar
regions but there are also many small bodied
species.

Annex 8

' 4 1 = * Many methodological difficulties in reaching a
N | S .
ey | Tae conclusion

AR . )‘;‘;‘."“N 2 Was €, Rowe GI, Escbar Seiones [, Borms.

A Sdtmeded 1, et ol (2000) Ghokadl Pasterm wnd
Senfloce (Sormars
PLos ONE S{12): 15323,
ek 1Y Sl
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.

Number of species v depth
- e
5 oo
=
- t i [
n |
° . - "o "o w0 = 0 o - o"' da(a '"x“
- Polarstem cruise in
Arctic.
Number of individuals v depth ..Rz.sf“dlm'm
200 oL s significant
Pt
o ow
e ]
150 ~ European study:
1 1 el slimited to 350m
" I:“I’r — *Contains many samples <100m
Divorsityand depth: ES(S0) Deep Sea study
:;:,_ = For most taxa the
vL . ———— number of species in a N
1 = g
Jd— sample of 50 individuals
i increases to 2.5 km and
§ o3 then declines. T
a1 g
i BUT g
4
:1]
ol — The number of -
o == individuals in a sample
S
pli==remmm—— also declines : S
o T —
Cosn )
 — e iy

Depth (kBometers) Tramm Huton 174

Wi Rk Fowrsts, a8 ONE L) €S53,
pt o0ssazy
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(continued) Annex 8

Size of individuals Depth effects: Conclusion

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

T size of mega-

and e decines rises towards 200-300m

with depth In some studies diversity continues to rise until 1000m+ in
others it falls away.

For most taxa biomass decreases with depth
IN megafauna and macrofauna the size of individuals

Lo Mean 56 (43 €)
.

B decreases with depth
Sediment granulometry

* The grain size of sediment influences
species distribution and abundance.

* Grain size reflects hydrographic

* Ingeneral, 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 may limit the depth of

oxygen penetration.
*  Where mud is oxygenated it is
productive
Sediment granulometry Habitat heterogeneity
«Sandy sediments tend to be found in
shallower water subject to wave . A i bottons
action habitat has more niches
and more species.
*Sand is potentially mobile and large - —
particles can cause severe damage to * Inthiscase bemthic .
softbodied animals POOERS P ekitat
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

stones, coral debris, or
burrow structures of
megafauna

Mhotogrephs Mise Gutt AW

The seafloor is dynamic

* Every centimetre of the seafloor is either undergoing
disturbance or recovering from it.
— Disturb canbe ophic and broad scale (Ts i) or very
local and quick to recover.
* Some species can exploit disturbed environments better

than others.
— Short lived, reproduce young, many offspring high di

pnng hig

PRODUCTIVITY DISTURBANCE
AND BENTHIC DIVERSITY

* Some species cannot tolerate disturbance
— Long-lived, slow to reproduce, few low
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(continued)

Colonisation following disturbance

Properties of species

Colonisation:
Celosizana Toastosal Equibrium wm
_commmtty | conmity | _conmmnity |
@ «» eg)
e g 11 “smallbody
3 £ i “Short life
€ S H +High dispersal larvae
.é ° i *High reproductive output
| Equilibrium:
- High biomass
: *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
il sl 8 :.':: :ﬁ'_.‘;“,..‘:“:'.::..,..,
o TokA C pages cmn o backog wal dmadance
Tl T2
$ L7 N
\_@
C 1
A i o sy sl e
T4 DISTURBANCE PROMOTES
N DIVERSITY
z)
N

Summary of he Grassle & Morse-Poricoss’ “Spatio-Tessporal Mesakc”
Ihecey (1987).

Productivity, disturbance and benthic
diversity

«Benthic diversity increases
‘with productivity but if
productivity becomestoo
high it falls again {c.£. organic
pollution).

Disturbance >

Figure 1.1, Gesplical eepresentation of Huston's (1979) "Dynsssic Equliinn”
| el

TRAWLING EFFECTS ON BENTHIC
COMMUNITIES

Area disturbed
km 100+ km

200m

Cm metres

100Cyears

frequency

ennuslly decacel

Continucus  daily
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(continued)

Impacts of trawlifﬁg on benthos

Annex 8

Trawl Gear

Ground gear
Plough the seafloor Nets are damaged on rough
« Break fragile animal ground so the ground rope
cakliragie é als is equipped with rubber
* Bury other animals to a rollers that lift it above
depth they cannot obstructions.
recover from.
o . 2se wall The rollers (bobbins) can be D3 AL e
Crea.te massive turbld}tV very large and heavy and £ AN
and inhibit filter feeding will crush animals, remove 7 ( ( | PR\
corals and flatten out the
seafloor. They remove —
habitat heterogeneity
- I
Echo sounder ’
% |
1 B |
i
3 |
[ |
’ |

Efhccts of s smeling o cxomysdeem fumctiming
Frode Obgard®, Ml €. Auston, Merton T Schammeing, Stcphen Widdimembe and Mibe A. Kendall

Mg e
e

100 1 00 ¢ 0
1 ®,
0 w| s 1\
m.l © o |
o {4 “© 0|

Trawling
*Decreases productivity
*Decreases benthic biomass
*Decreases diversity
*The scale of damage is dependent on sediment type
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(continued) Annex 8

Ecosystem effects: effects of trawling extend to ocean chemistry:
Wikbcornde ot of

Faunal Changes

I w b * Loss of shelled biota; worms replace molluscs
: l " * Small opportunistic species may replace larger
I ‘ I I longer-lived animals
| * Filter feeders much reduced or lost
e T T i = * Temporary increases in megafaunal carrion
feeders
* There is s substantial shift in benthic

R founsd leads o changes in nutrient fiux from community structure following trawling.
sediments lo the overlying waler and so impacts pelagic ecosystems

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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Sampling the benthos

* 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

Annex 9

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

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

v
Dredges and
trawls
*Not quantitative
-Can be used on

Subtidal sampling gear

Box corers
and heavy

Mini Aggasiz

Van Veen Grab...open

Van Veen closed

38



(continued) Annex 9

Craib Corer

Craib

PHOTOGRAPHY

Multicorers

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

RESOLUTION

2

* Whatis the smalesl
obecithe camera can
detect ?

— Function of lens to object
distance

— Need to keep this
distance constant for
reliable recording

— In digital 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 il but only be able to
ol Bk by image ly

* You then have to do all you can to maintain camera-
object distance (height of the camera above bottom)
— Orprovide a scale i eadm?e to enable image analysis
sof boon\pa:ginam dﬁetmtate:ss.
* You also have to think about the computer storage
available to you
— Use big images with high resolution and you run out of storage
yety%iékly.ﬂaybe&onﬂleseaﬂmﬂiimndmﬂ
is pnﬂuemauc

Angle of acceptance

Area recorded on
image is a function
of:.-

« Camera object
distance and the
angle of acceptance
of the lens

*You must choose a
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
+Image analysis available on 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

» Zoom/panttilt if needed

«» OK for image analysis but poorer
resolution from still images

* Needs power supply
« Basic set up from c £500

.\\\//
——

Moving camera platform problems

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
in sharp focus; species

counts more accurate at
front than back of frame

-
Good
ﬁ

Image area Focus

=

i

Moving camera platforms: problems

/’@
=y
7
/

~ e
///// /////
=
™~
~__
////
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
camera sled

= Can be difficult in a current
— 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
— Bigfiles
— Take a long time to view and analyse
— Need lots of hard disk space to collectand store.

Stabilised sled: high quality and cheap
See Sheeh: al PLOS1 2)e k

» Extended survey
time

+ Real time images

» Continuous and

contiguous
transects
+ +Worksin
currents
+ May have
manipulator
ROV Image Correction
S E——
« Extended survey time <« Cost...cable cost too \ / Lasers can add
« Real time images « Vessel with power information to
- Continuous transects supply e\ o (= @
- + Worksin currents + Needs skilled () “Roll
« May have manipulator oper?tor ) LJ o e «Pitch
« Position fixing
*Height

Same rig can be used on sled cameras
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(continued)

Laser spots

Vertical Vertical
Close away
to from
bottom O S bottom

o o0 oo o

P ) [ ] [ ]
Points o oo e o ® Points
backwards forwards
Close to away from
bottom bottom

Calculations of image area, height and all necessary
corrections can be done using ABISS software

Annex 9

For the
seriously
rich

Lessons

Be realistic: define your limitations

In tropical settings it can be difficult to find the
right boat

— Towing

— Power supply

— Shelter

SAMPLE TREATMENT AND
IDENTIFICATION

Quality control is paramount

« |ts 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 sieving in 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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(continued) Annex 9

Sorting Identifying
+ Pick animals from « Keys demanded by non-specialists
I‘;‘;‘/’;iwef'e"e under « ?<1% of the world’s ocean has useful
microscope keys to the most common taxa

Those keys that exist are frequently out of
date

* Keys give a false sense of security.

« Staining helps picking
but can obscure
colour patterns that
help identification
— use with discretion

When keys can’t help Where do | sample ?

= Draw the specimen

= Make notes concentrating on the taxonomic features of
the genus

= Allocate a temporary name (e.g.Prionospio 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

Some Considerations oo it

« Assume you want to detect change in « Samples should be taken in such a way as to

P e describe the variability of the whole sampling
b'Od'v_ers'ty 'r_‘ your study area between 2 area ....no single station studies please.
sampling periods:

The distribution of samples must match the

—In comparing the samples you begin with a scale of the scale of the process you are
hypothesis that there is no difference between investigating.....go everywhere that fishing
them. 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

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

Regular Random
Pseudoreplication x x = x '
\ i \\ . \ y :\ \ : x
x /‘\1 . x - . x (_\
*xx . & x i x /
xx
( ( . = (
— - X X x
\_—— \_ \_— _—
You only have time to take 10 samples...which is the best
You are sampling biodiversity in this bay; which is the better distribution of stations, random or regular?
design? Regular distribution produces the best estimate of variance of

Pseudoreplication is a very easy way to get your paper rejected biodiversity in the whole bay; random would be appropriate if
the number of stations was high.
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(continued)

=sand
Regular Random
= x x | x x
x \ x
\7 x \\ x
/ x /ﬁ /) x /0
/% y4 X x
| —< [ ——
[ S/ [ x N/
( x / (! [
L\ x f] ‘“\ x
\\\7P—<’/ Ve o/

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

Allocate samples randomly to each
sediment type

« Sample

More later.........

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
objective 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
< I'/ generalisation and so
e ou need to sample all
]} Y P!
°\_—b rivers.
’,// You can't sample one
&N river and extend the
.f results to the whole
N,
g bay.

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

The hypothesis is

\ specific so only need

0% to sample around the
e named river.

P o

Analysis of variance approaches
-a lecture course on its own

® .
o °® .
e o® e . .
= =
L LR J L C O L]
P ) LN ]

Two way design One way design

Key reference

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

Decisions

« Where do | sample ?
*« How many samples do | take ?
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(continued) Annex 9

Questions = All methods of estimating the number of

samples needed for univariate statistical

oastelpLpeseiclisamplig methods depend on having preliminary

« |s formal statistical testing to be used data on abundance and variance
— Univariate: species by species — You might see this as a bit of a circular
— Multivariate: whole community process.

* How much time/money is available

Power Analysis Power analysis
= |n hypothesis testing, the goal is to see if there is = Gives a strong indication of the size of change that can
sufficient statistical evidence to reject a presumed null be detected for a specified amount of effort...and vice

hypothesisin favor of an alternative hypothesis. versa

= Atype 2 error is failing to reject the null hypothesis when * Needs preiiminary data....so unlikely to be perfect.

itis false...for example by taking too few samples. = Often a sticking point when organisations realise that
their complex extensive and expensive sampling
= Power analysis tells us the probability of such an error programme can only detect changes bordering on

occurring.....but you need preliminary estimates of :

variance to perform it obvious

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

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 :3_7 5% 1129 188 110 32 4
gave the equation 8 T
o |10% 283 48 28 9 2
n=1641x"""'p? 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 * Do | need replication at all

needed for fixed precision " "
. . . — WIill a gradient study be enough
—You might want to increase your sampler size 9 gy 9

* 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
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(continued)

For multivariate statistics

* Do | need replication at all
— Wil 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 Fiost benthic:assemblages
polychaete worms
Mike Kendall Number of individuals

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

Darwin, 1898"
Phylum Annelida Polychaetes
* Class Oligochaeta » Around 80 families
 Class Hirundea * 5122 new annelid names from 1978 to
1998

g:ass : trer: » 11,000 original polychaete names to 1965
ass Polychaeta « Reynolds and Cook listed over 7000
— Segmented original oligochaete names to 1992.
—Have chaetae (or setae) « 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.

Sample collection and
processing

Care during
sampling is vital.

«Sieve the sample as
gently as possible

Sample preparation

+ Use up and down « Label containers inside and out
motion not side to . - i
side « Use minimum 8% formalin
« Fix for at least 1 week
« Wash specimens gently

« Transfer to alcohol for preservation
+The pot should be « Extract worms

50% larger than the

volume of the sample

for effective

preservation

« Back wash carefully
into a clean pot
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(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: particularly in
student level texts

Identification

« Isit a polychaete at all?
« Isit errant or sedentary

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

* Which family?
* Which genus?
* Which species?

Nemertea

\ o

W‘)”’é)f P

*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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(continued) Annex 10

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
*From a few cm in length sIntrovert and trunk may also
to 1 metre + have spines

«Trunk annulate but no internal

segmentation

«Caudal appendage may be lost

Phoronida Sipuncula
*Unsegmented

«Long and thin

«Easily damaged and
lophophore lost

sLive in tough sandy tubes

*There are no chaetae
although small chitinous
teeth can occur on the
introvert and around the
posterior.

-Unsegmented *Introvert usually
withdrawn in preserved
*No chaetae material
*Characteristic anatomy
Dissect tube on dissection
Annelids
« Is it a Polychaete or Oligochaete
« Difficult o
- Oligochaetes usually have Identifying Polychaetes

« No structures on/around head

« Few chaetae in each bundle

« Arestricted range of chaetal types

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

are)
Useful Literature: general identification Literature
. Eauc?al&: 19%7.Th‘9 Pﬁ!ychaeée Worms: Definitions and
eys to the orders families and genera o g
— Out of date but invaluable Ne"ed :_o build a modern reference
. gartmhaan:‘ Hanz\an,l%s Yefa{':‘e‘lgv‘esﬁ'giﬂg Cata_alog;lg of the collection .
o;’l'zg vy by e i sg%gm apors, —Fauphald and Ward is good up to 1997.
« Linnean Society Keys. —Onlineat :
— 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
« DELTA/INTKEY National Museum of Australia
« Taxinf keys NHM.AC.UK/Zoology
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(continued) Annex 10

Polychaetes: Some Basic anatomy

Parapodium

Setae /Chaetae Structures on the head

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

Aciculum — ‘;f
I —
e Ventral chaetae
Errant or sedentary
Segment 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 g eyes, antennae, senso
. In' modern keysldgscrl'pt'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

3 antennae
\é! ’4: r(\ ~ ]
| antenna {fgﬂ’/ . ﬁ’
-\*' 4 " 4 antennae H‘
\‘Zam:‘n"nae \5\ ..\= ‘
g:; N/ .sj “1; ‘\":\J\ =3 ‘}‘
Rz T : 5\1 iv;/‘\
Typical errant worms S8 6Tm\\w

X

\ B e -nr’
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(continued)

Palps

*Simple

Bi-articulate

&mleshapﬁd
e Dorsal and
Long & thin 3 é\‘ Ventra Clrrl

\‘v 3 f 2
R : L7
i/ &
£ ke

Simgle

PBICH {EF G

IRAR A

Compound setae

Chaetae

Annex 10

Jaws

&
T

)
o4

Yo

,M"/—-
Pl
s

Sedentary

— Head may have
feeding
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

\

3 M . %,

r< . ° With tentacle %!
fringe v

\‘l

Feeding structures

Chaetae
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(continued)

Uncini
*Usually very
small

*Embedded in
body wall

«Long rows

*May need
dissection to see

= 208

When keys don’t work

* For community studies

* Or for biodiversity studies

— It will be necessary to give an un-described
animal a temporary name that can be used
consistently

Temporary names

* Draw, describe and record.

* Allocatetemporary name e.g. Prionospio
Ranong sp1

Temporary names

* Draw, describe and record.

Allocate temporary name e.g. Prionospio

Ranong sp1

= Use this name throughout all studies in the
future

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

53
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Gills = Branchae

*Terms used interchangeably

Temporary names

» Draw, describe and record using the
features that make up existing species
descriptions for the family concemed.

Temporary names

* Draw, describe and record.

« Allocatetemporary name e.g. Prionospio
Ranong sp1

* Use this name throughout all studies in the
future

Temporary Names

The lack of a proper name for a
specimen is not a problem to
ecologists but temporary names must
be used consistently.



(continued) Annex 10

Thank you
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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
to do. If they are not sure you can help them.
Define the hypothesis (hypotheses) you want to test
— Is there an ecosystem 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

— Independent studies or a large integrated 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. -
Evaluate the cost of your £

sampling design and the time it DERIE.
will take. Compare with budget hm
and deadlines bR

Re-evaluate design if necessary.

wy

-

Analysis Decisions

In consultation with the
statistician decide on the

size of effect you want to '
be able to detect R e
— The smaller the effect the i
greater the sampling effort D
needed.

In consultation with the statistician

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

Decide the spacing of sample
Decide if the sampling will
need repeating

RE-evaluate against time and
budget

RYST ME

M A

1T e ope N
TS TIGIAN

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 techniques
are very powerful but do fully exploit all the information collected
in a benthic survey as they cannot consider the identity of
Iar:;:::l;al species. There are lots of statistical rules that must be

to.

Typically ANOVA based analysis will consider changes in
— Number of individuals
— Number of species
— Abundance of dominant species

56
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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 .
PSS Ship Costs
Mobilisati Costs .
o_bﬂ'n::g'::ﬁ £ fxed * How many days do | need a ship for
—Buying kit — Contingency
—Packing/transport — Mechanical problems
Sampling Sorpe — Weather
Ship costs saving
possible
* No right or wrong answers
Work up . f:v?; — Trade off between not completing survey and
—Sample processing Soseibla excessive costs
—Analysis
—Write up
Ship Costs . :
‘ Ship Costs 11 Benthic sample processing
2100, { Ship length
= 80H e 2:”" * ONE sample can take 1-3 days for a trained
2 6ol RS ks worker to sort/identify
= 40 I 100m * Inan area where the fauna is known about
3 2(4 ﬂ | BOKNday 130 samples can be processed in a year
-
E‘: 0 = We N N 8 v
; 1 2 3 45 6 17 8

Wind speed
A big ship samples better in bad weather but

can you afford the cost ?
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Benthic sample processing

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

* Inan 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

* Poorfaunal knowledge increases processing
time

* Numbers of individuals /sample might be
lower

* ?Plan on 1 person dealing with 100
samples/year...or fewer.

Annex 11

How do costs in the lab compare with ship
costs ?

* 1day 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 ?

* 1day 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

Changing sample size
impacts

1) Impression of
dispersion

2) Sample mean

3) Sample variance

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

1000
Precision
(SE/mean x 100)
100 + — [—s% 1
‘ 10%
15%

[—25%|

Log number samples

1 10 20 50
Sample mean

From Vezina 1988

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

Sassenfiord:macrofauna ~ Mollusca & Crustacea

Sassenfijord:macrofauna 30 Randomly Chosen Species

Changing Mesh Size

0.5mm mesh 1.0mm mesh
o o
o a

s ? &a a 8
LYY :;o;!oo :A db;ﬁ i
AA A:“ * ‘\.

4 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 Decreasing taxonomic resolution
A sy * May be useful in tropics to address monitoring
% 04 ; etc
sgan O Identified to species " .
ie i “id * Some genera are speciose and differences can

be difficult to find.
* Many taxa are undescribed

Identified to family

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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Training Workshop on Identification of Deep-sea
Benthic Macroinvertebrate Vulnerable to Fishing Gear

@ & &

Introduction to the taxonomy of
Gastropods and Bivalves

Teerapong Duangdee
Department of Marine Science, Faculty of Fisheries, Kasetsart University

Annex 12

Outline
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

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
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Phylum mollusca

Phylum Mollusca includes snails and slugs, oysters
and clams, and octopuses and squids.

Molluscs evolved in the sea and most molluscs are
still marine.

Some gastropods and bivalves inhabit freshwater.

A few gastropods (slugs & snails) are terrestrial.

Numbers of species

© Arthropoda

@ Mollusca

@ Chordata

@ Platyhelminthes
O Nematoda

® Annelida

O Pporifera

© Echinodermata
O Other

O Sarcomastigophora
@ Apicomplex

@ Ciliophora

Second largest animal phylum; 100,000 living species

Characteristics

1. Body Plan: All molluscs have a similar body plan
with three main parts: head-foot, visceral
mass and mantle (A thick epidermis that covers
the dorsal side of the body)

Characteristics

The mantle, which Gonads
functions in shell

production and waTE
respiration ’ -
A head-foot region

with locomotors and  ©
sensory functions  on

A visceral mass with y Esophagus
digestive, circulatory, Vit e bistne
reproductive, and

excretory function

= e Hypothetical Ancestral Mollusc




(continued) Annex 12

Characteristics Mantle cavity

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

2. Bilateral symmetrical, body is without true

segments o . il
3. Mantle (specialized tissue, secretes shell, may be e respiratory organs (gills or
involved in feeding, reproduction and respiration) lungs) are generally housed here.

— mantle cavity

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

docoglossan
(stereoglossan)

san

o '."-'-W-'W (rachiglossan)

i e toxoglossan

)/34

13333333

Rachiglossa

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 &
Nacee layer Aragonite
Periostracum
o B
242 | Calcite
Prismatic layers . ,Aragonite

v
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| pr—

Phylogeny of Molluscs

SUBPHYLUM AMPHINEURA
2 . CLASS APLACOPHORA
CLASS POLYPLACOPHORA

-
v SUBPHYLUM CONCHIFERA
\t’ 4 CLASS MONOPLACOPHORA
/(. CLASS GASTROPODA Chitons
CLASS  BIVALVIA + Segmented shell - 8 plates
CLASS SCAPHOPODA + Multiple gills down side of body
i . CLASS CEPHALOPODA « Rock dwellers that use radula to scrape algae off
= rocks
Gastropoda Bivalvia

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.

+ 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 :
excurrent siphons {
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Martens, E.C. von. 1860. On the Mollusca of Siam. Proc. Zool. Soc. Lond.
1860(28): 17 7
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Suvatti, C. 1938. Molluscs of Siam. Bureau of Fisheries,
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Classification of Molluscs Gastropods:

SUBPHYLUM AMPHINEURA
2 CLASS APLACOPHORA
CLASS POLYPLACOPHORA

SUBPHYLUM CONCHIFERA
\(/, CLASS MONOPLACOPHORA
e CLASS GASTROPODA
CLASS BIVALVIA
CLASS SCAPHOPODA
CLASS CEPHALOPODA

Cancellate

Callus Columella

Lirae

Posterior canal
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Varix

Operculum

Umbilicus

Key to families Key to families

1a. Shell reduced, internal or nearly so, permanently covered by the mantle Figure A 22, Shell permanently cemented to a substrate, loosely or irregularly colied and generally
1b. QheH well developed, exposad, although uma) be tamporarily covered n, mantle bbes twisted, resembing the calcarecus tube of a polychaete worm . Figure B

ich are wathdrawn when touche =+2  2b. Shell not permanently cemented to a substrate, tightly coied or not colled and conical
cap-shaped or slipper-shaped, but never resembling a worm tube '3

Figure A. Figure B.

Key to families Key to families

3a. Shell ear-shaped or conical and not coiled, with a marginal indentation or sit anteriorly, 43. Shell cap-shaped, slipper Qﬁp“d o conical, without cbvious colling, spire, # visible, not

or with one to several holes in addition to the aperture . . Figure C PROMIONE < o v 0 3 0 0 4. 008 00,85 L0450, 8 47078; ¢ R0 4456 5056 6-84 5.5 %800 Figure D
3b. Shell not of these shapes, or without holes, anterior | indentation or sit apart from the 4b, Shell not of these shapes, conspicuously colled : -5

BPOIUPG + o s o v evecrsovssssosssssasssnsssssesracsssssnose v

.
Fi o Figure D.
igure C.
Key to families Key to famili
"

Sa. Outer lip of the aperture with a distinct notch anteriorly, . . . . . . . . . ...FigureE °® ;Zic;::n':f; ';J;llu:"' V'E wdicle sholl lenuth; apite concesied undec tody whol, or Figure F
5b. Outer lip of the aperture without an anterior AOtEh .« . . o vovvevvevevvveeevee =6  gb Aperture not stretching along the whole shell ength, or spife not 3 concealed under body

whorl, more of less developed and protruding . . »7

Figure E ,i ‘ Figure F.

Strombidae
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Key to families Key to families

Figure I.

Key to families

Figure K.

Key to families
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Key to families Key to families

14a. Shell s “loiale
S toCoNiCal . v v it s Figure N

14b. Shell shap

15a. Spire much longer
15b, Spir

........................ . . Figure O
Figure P

Figure M. Figure N.

Bivalves:

umbo
dorsal of entire shell

pallial lose
ventral margin

interior of left valve

Anterior 2
ANTERIOR
valve : = mbo , Be - 2
| s o @ ZE
= ¥ P =
e — -‘l'.S('l"l('lll-‘,().\';—/ 7 g
\ ‘
ST LIGAMEN
«
Posterior POSTERIOR

Dorsal margin

Equivalve

Equilateral Inequilateral
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Equivalve Equivalve

Inequivalve Glossary of Technlcal terms

e Pholadidae, in

Accessory plate - calcareous and periostracal structure covering the soft
addition to the shell valves

Adductor muscle - muscle connecting the 2 v
Apcphy:x(

res of a shell, tending to draw them togethe

jer-like shelly structure to which the foot muscles are attached in the Pholadidae and

Branchial - pertaining to the gills.
Branchial lamella - (see g
Byssus - clump of horny t
Cardinal area - surface of the shell extes
Cardinal tooth - (see tooth)

Chomata - marginal crenulations in and Gryphaeidae, ccowing side of
valves or only near the hinge, composed of small tubercles or ridgelets on the 1 \grrn e, and corresponding
pits on the left valve

0 a hard sub:

ads spun by the foot, by which a bivalve ¢

Jing between urr

an

> and hinge margin

Commissure - ine of junction of the v Growth marks - (see sculpture)
Concentric - paraliel 10 line

Cruciform muscles - ¢

e shell, along which the valves and that function

Hinge - structures in the dorsal region of

1o retract the siphons, leaving 2 ©OPeNing and closing

of growat

sed muscles connecting valves and serving

small oar the end of pallial line in some biv Hinge line - shell margin adjacent to the hinge
Ctenidial axis - (see gill) Hinge plate shell margin bearing hinge and lying in
a plane paralle °s

ich n some Pectinidae

Ctenolium - a row of small teath on lower side of byssal nc
Demibranch - (see gill)

Denticie - a small tooth

Ear - lau on of the dorsal part of a she
Equllateral -

Imbricate - cvertapping like t
Inequilateral - the condition o
Inequivalve - the con

when growth on ether side of umbo is assymmetr.cal

valves are

on of a shel

alike in shape or size

on of a v Keel - a prominent, angular ridge.

fve when growth on efther side of umbo is symmetrical
Lamellate - with thin, flattened plates

Equivalve - the cor 1 alves are of the same shape and size
Escutcheon - differer area extending along dorsal margin of vaives, behind the umbones Lateral tooth - (see tooth|
Eummc ibranchiate type - il demibranc 2 lamellac Branchial flaments and lamellae  -enticular ved like a biconvex lens

- sular junctions (e g Ligament - horry, elastic structure joining the 2 valves dorsally

d by the big

Fnlhnncmamrype gill ¢
nents

posed amellae |In addition to the ciliary junctions between Ligamental area - part of
aston s i

unite lameltae of each de h (&g, Mybi

sular Lunule - diffore sng dorsal margin of valv

Mantie - fleshy

valve.
Muscle scar - impression ma
Nacreous - pearly, ofter

Pe

Foot - mobile
of byssal thre

eact

gans and posed of 2

ular organ, used fo motion of for attach

of valves, w

pening or gap remaining betwoen

posed cf 2 thin leat

wther-of-pear
g o

ike structures (d

al margin, to which the external lgament is

Nymph - narrow plateform ext
attached
Opisthogyrate - the cor
Orbicular - disk shaped

n umbones are directed posieriorly
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es of a whee

Radial - diverging from umbo, like the spo
Rostrate - wih a beak-like pro
Sculpture - relief pattern developed on the outer surface of the shell; sculpture i overlain by concentric

on (rostrum)

Orthogyrate - the condition of a shell when umbones are perpendicular to the hinge line (cirected neither
ant

torly nor posteriorly)

Pallet = siisll packBa-shepad of featherie o - a pair of which closes 910wt marks corresponding to various. positions of shell margins during

the burrow opening when siphons are retracted | Scabrous - rough, file-like

Pallial - pertaining to the mantie. Scale - localzed projection o ter surtace of shell, commonly situated cn a rib.

Pallial line - a line near internal margin of valve, marking the ske of attachment of the mantie edge Septibranchiate type - gills absent, replaced by a muscular horzontal partition (the “septum’
small pores. This stru nables a carnivorous nutrtion and is encountered in a group o

Pallial sinus - posterior indentation of palliz! line, marking the site of ment of muscles allowing
siphons to retract within the shell
Pedal - pertaining to the foot

Periostracum
Plicate - fold

alves (6.0 . Cuspidariidas)

doop-sea b
Siphons - exten of the posterior matginal region of ma
for water inflow (inhalant siphon) and outfiow (exhalant siphon)
Socket - rece
Tooth - shelly

o, forr

ble, tube-like projectic

of horny material covering the shell,
4 or ridged

he hinge plate, for reception of a tooth of opp

ion from the hinge, received in socket of cardinal teeth are close 1o

Porcelaneous - with translucent, porcelain-like appearance umbo, whereas lateral teeth are sat apart from these, anteriorly or posteriorly
Prosogyrate - the condition of a sheil when umbones are directed anteriorly Umbo (pl. umbones) - the first formed part of a valve, usually above the hinge
Protobranchiate type - gill demibranchs simple, formed of leaf-like fitaments cosely connected by sparse  mbonal reflection - expansion of the interna s falded: aver: the. urbones. i
cilary junctions. Pheladidae and Teredinidae.

Valve - ane of the main shelly halves of a bvalve

hinge teeth internal ligament

anterior muscle scar!

adductor ‘
muscle | .o
scar

pallial sl:lnue
Pallial line

[ —

DORSAL LEFT VALVE

.\/—UMB()

PO RIOR - ,’ CARDINAL TOOTH
ADDUCTOR . “ ~—— LATERAL TOOTH
MUSCLE SCAR,

ANTERIOR
ADDUCTOR
MUSCLE SCAR

VENTRAL A

Concentric ridge
ear ; wing

radial ridgel
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HETERODONT HINGE ISODONT HINGE

DYSODONT HINGE

IDENTIFICATION NOTE

of those species included i

he user shouid turn to the de:
add

re detailed accounts for the most imp:

is guide & included here. After a family is
ve accounts of families and
o the species. Furthermore
ated accounts for species of

bivalve speces, 1t is
valve from the left
| mass 15 considered as dorsal. It ’)890

sal position, The anterior margin i then rela
o the anus (see also figures on page 124).

10 orientate the shell properly and to
tie lobes are fused together wit
f that the hinge and umbones occupy
and the postericr marg

1 close

n a bivalve shell it is useful to remember that
the pallial sinus, when present. is posterior

EDENTULOUS HINGE

ntre of adductor scar & postericf in spec
the external kgament, when stretching along one side of the umbones, is po

7. thesa simple rules do not apply to all species, an
appropiiate features of orentation aro de

vth only one adc

ctor mx

scle

rioe to them.
sometimes other criteria must be used

n the family of specics a o this guide

Wetorter W e

Key to Families — —r—

7 X 4
-
1a, Only 1 adductor muscle scar in each valve . . ; s T B e -2 / \
1b. Two (sometimes 3) adductor Musclo SCars iN0aCh VaNe - « v v v v v v v v v n v o sn , ~
~
23, Intetior of shell partly nacreous, with a non-n: s borcor developed at leastventrally . . Figure A
£ - —Ar
2a. Interior of shell, f nacreous, withcut a non-nacreous border. . . . . . v v v vt cee .o =3 e

3a, Dorsal margin drawn cut into ear-shaped or wing-shaped Figure B bopromaonidas (page 199) widac (page 199)
3b. Dorsal margin not drawn out into such expa N o4 Figure A
. Figure A
4a. Ligament mainly internal ressesseananaa crreseaesaas .« Figure C Isognomonidae
45, Ligement only GBI /s s 5 o oo s a b 66 s 0 b eTs e e e 6 e B8 0l sl 5 e HIee 8 4R 5

setn a series of tra
Only 1 adductor mu:

5a, Hinge
5b. Hinge s

. Figure D Malleidee: sheill compressed, irregular in form, more or less ewcn;aw dorsoventrally Dorsal margin often
Figure E pmau'e h ends into long seton atransverse median groc oo
h. Interior partly
scar. Pallial line without a sinus

Pteridae: dorsal margin o
tly inequivalve. Right v

N O \> /'\ ™
- ( >~

N} ’ ) % \

« = \

f ~ /7‘* ~ \
/ \ \
% Ml 5/ - b \ .‘ )
immidac (page 220) nidac (page 19%) das (page 211) s \ \ 3 2 -2 /

Figure B “

alve, higher than long, ineq

2 small ears. Trigonal cardina! area w
A single adductor muscie scar. Pallial line without a sinus
Pectinidae: shell more or k

ex

ded obliquely in an anteroventral direction =
a median ligamental groove. Hinge toothiess igure

inequivalve, ovate to subcircular

h a straight dorsal margin for ’rurq

wing-like ears A byssal notch and a ctenolium at right valve. Ligament internal, in a small trigonal pit poi Figure C

under the umbones. Hinge without teeth. A single adductor muscie scar. Faliial line without a sinus *Anomidae n lar, adher us passing
Spondylidae: shell stout, usually inequivalve and cemented to substrate by the right valve. Hinge line hrough @ hole 'Lff”“ it velve. Ligame ire! aroa of the
straight. A trigenal cardinal area, ve than in the lof tornal. Hinge with 2 Wil:1 2 orTLisce. Soere i gk Nddesior sow
strong teeth and 2 deep sockets in each valve, symmetrically arranged n relation to the Internal ligament

A single adductor muscle scar. Pallial line without a sinus

oll thin, rounded to saddle-shaped, very compr
d V-shaped structure. Hinge wi

nequivalve, cemented to substrate by the right valve. Cardinal area small
2 crenulated teeth and 2 ’n\)' in each valve, symmetrically arranged in
A single adductor m r. No pallial

N to the internal hg.l me cle
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!mm;ty-.r 24

(l!“hx;;; (page 222)
Figure E

Figure D:

Tridacnidae: shell equivaive, thick, heavy and often very large, with strongly scalloped free margins.

Umbones ventral, free margins of the valves dorsal-most in position. Byssal gape, when develo|

internally plicate. Outer surface with strong radial folds. Ligament external. Minge with ridge-iike cardinal

and lateral teeth. A single adductor muscle scar, associated with a pedal retractor scar, submedian in
Palial line without a sinus.

Figure E:

Gryphaeidae: shell more or less inequivaive, cemented to substrate by the left valve, with a microscopic

vesicular structure. Ligamental area with a shaliow median groove. Hinge without teeth. A single adductor

muscle scar, closer 1o the hinge. Internal margins with long, branched, sinucus chomata

Ostraidae: shell inequivalve, cemented to substrate by the left valve, nw valve quite fiat Ligamental area

with a shallow median groove and 2 lateral thickenings. Hinge without teeth. A single adductor muscle scar,

median In position or nearer to the ventral margin. Internal margins smooth or with simple short chomata

Annex 12

6a. Shell with calcareous accessory plates or tube and palets: a nnper -l lpoohm

projocting from the umbonal cavity INGachvalve . + . v v v v v e v v v v v v s . . . Figure F
60, Shell without cakareous accessory plates o tube and palt(s. n ﬁr\wr tike apophy'ss

projecting in esther valve . 7
Ta. Anterior and posterior acductor scars very unequal, the anterior one always small . . . . Figure G
Tb. Anterior and posterior adductor scars notvery unequal & . . . . v v v h i e i e e ~ 8
8a. Hinge with numerous alternating small teeth and sockats, all or part of mem transverse

0dOrsal MAGin. « v ¢ v et v ettt aeaaa Cesites st eenans Figure H
WD HINGONROREONG » v ¢ ¢ v.5 5.¢.5 999,000 8909500090000 vssessssd -9
9a. Internal igament present secans 10
Sb. Internal igamentabsent . . .. ... cdeensaaan Sesaeie sa e e e s s =1

10a. Hinge withoutteeth . . .. .........
10b. Hinge with wel-developed teeth . . . . . . .«

Mytilidas (page 165) Preriis (page 176)
Figure G

Teredinidac (page 359)
Figure F

Figure F:
Pholadidae: shell subequivalve, gaping | margin forming an umbonal reflection. A number
accessory calcareous plates about the meln ahell Ligament reduced. Hinge without teeth. A ﬂng«-&u
Internal apophysis. Three adductor muscle scars. Pallial ine deeply sinuated

Teredinidae: shell reduced, equivalve, widely gaping. Anteroventral mlrgm with a deep,

Dorsal margin formng an umbonal reflecton nglmom reduced. Hinge without teeth. A '?w i ntunll
apophysis. An internal umbonoventral ridge, with a knob at both ends Three adductor muscie scars.
Accessory calcareous tube lining burrow long, desod by a pair of pallets.

Figure G:

Mytilidae: shell equivalve and very inequilateral, with a byssal gape. Umbones at or near anterior end.
Periostracum prominent. Ligament external, deep-set, supported by a whitish ridge. Hinge teeth absent or
reduced. Adductor muscle scars unequal, nterior one small to absent Pallial line without a sinus. Inner
side with an extensive nacreous layer.

Pinnidae: shell brittle, equivaive, subtrigonal, v«mdlz and puunmy gaping, very inequilateral, ponled in hem
Anterior end eroded and internally closed by small verse partitions. Ligament linear, Hinge witho

Interior with a thin nacreous laver, restricted to the anterior hnll Two unequal adductor muscle scars.

)

e

Arcidac (page 142)

Cucullacidac (page 15¥)
Figure H

Glycymerididac (page 161) Nostiidse (page 159)

Figure H:
Aman shell equivalve or slightly inequivalive, mostly longer than high, more or less inequilateral. Umbones
prosogyrate, on top of a wide cardinal area Ligament external, often with V-shaped grooves.
olongm almost straight, with numerous small transverse teeth. Two subequal adductor muscle scars.
Pallial line without a sinus.
Cucullt»du shell inflated, , slightly i p of
rea with chevron-shaped gromu and external I-oamml nge elongnre s(mtgrmsn with a series
ol lnmv'm teeth, and subhorizontal teeth at both ends Two subequal adductor muscie scars, inner
margin of posmlor xcur ona prqmng shelf. Pallial line without a sinus.
ronnﬂod In outline. Submedlnn umbones, on top
and coverad with external ligament. Hinge
rds. Two subequal adductor muscie scars, their inner

of a trigonal cnrdaml area onpmwd by hnt—ch-p.d grooves
arched, bearing a series of teet|
mtrgnwm a radial ridge. Pdllal line vnlhom L] mus

generally and longer than high. Umbones often opisthogyrate, set
B:“ bya mgonal ceﬂlmal area. Ligament external, with @ grooves and transverse striations. Hinge
numerous small transverse teeth. subequal adductor muscle scars with a

vldnn ora mls Iong 1 or both scars. Palkal line without a sinus.

Latermadidac (page 361)

*Peniplomatidac
Figure |

Figure I:

Laternulidae: shell thin and brittle, elongate-ovate, truncate to rostrate posteriorly, gaping, s ve.

Umbones with an ow«s m.duan shit. Outer surface finely granulated. Internal ligament annmd on
pits, by an oblique radial ndge. Hinge without teeth. Interior

subnacreous Two adductor rmtdc scars. Pallial line with a broad sinus.

shell rounded, gaping, markedly

-
\\_/

Mactridae (page 273)

*Crassatellidae Mesodesmatadac (page 282)

Figure J

Figure J:

“Ci shell thick, mainly con

Lunule and escutcheon distinct. Inlemu ligament in a pit of hmoe pm Hinge wih 2 cardinal leem and
lateral teeth. Two adductor muscle scars. Pallial line without a sinus.

obvious med:an slit Outer surface finely granutated. internal igament attached on protruding ;poon-lu
pits, each supported by an oblque buttress. Hinge without teeth Interior subnacreous. Two adductor muscle
scars. Pallial kine with a rather deep sinus.

*Thraciidae: shell thin, elongate-ovate, ! Umbones without
an obvious median siit Outer surface llnely granulated. Imemll lgemem attached on trigonal pits, not
protruding ventrally nor supported by oblique buttresses. Hinge without teeth. Interior not nacrecus. Two
adductor muscle scars. Pallial kne with a broad sinus.

hell ve. Umbor

., ina trigonal
rlalo inge characteristic, with 2 cardinal teeth and lateral teeth; cardinal teeth of the left vaive brmng an
inverted V-shaped pmoeu Two adductor muscle scars. Pallial line with a well-developed sinus,

to wedge-shaped, Umbones. oplsunnyme
Internal ligament n a deep pit of hinge plate. One or 2 cardinal teeth and lateral teeth. Two adductor muscle
scars. Pallial line with a short sinus.
shell rather often shightly with a ri flexure
Internal igament in @ small pit of hinge plate. Hinge with 2 cardinal teeth and lateral teeth. Two adductor
muscle scars, Pallial line with & deep sinus, Cruciform muscles leaving small paired scars near pallial line.

11a. Hinge teeth and corresponding sockets mare of less parallel to dorsal margin.
11b. Hinge teeth and corresponding sockets not parallel to dorsal margin

12a. Shell more than twice longer than high, widely gaping anteriorly and poaenovly Figure L.
12b, Shell nct as above . . . . v 8 eve miae e ~13
13a. Anterior adductor scar elongate, with an oblique ventral lobe detached from palkal lne . . Figure M
13b. Anterior adductor scar, if elongate, not with an oblique ventral lobe detached from pallial

L I I Cesreasesesessssaranaenanes - 14
14a, Hinge with 3 cardinal teeth, atleastinthe leftvalve . .. .. ... ..o v i in Figure N
14b, Hinge with no more than 2 cardinal teethin ethervalve . . . .. .. .. .vvunn . o218
100 Pallial It ORI SIS = -« o s o6 o wrmiors in b iwmesiniieiin et iwias ot wijer wies o wre )i e, 9 Figure O
15b. Pallial line wRhOUt BSINUB. + « « v s e e v s avenesressssvnssssvscssesslb

16a. Main sculpture of radial ribs . . N . . . Figure P
16b. Main sculpture concentric, radial ribs, when pran crossed by stronger conomm ridges . . Figure Q

Chamidae ('" 248
Figure K

Solecunidae (page 312) Soknidac (page 284)

Figure L

Figure K:

Chamidae and very variable in shape, cemented to substrate
by either the left onm nghl vnlvo Umbones prosogyrate, low, spirally wound. Ligament external. Hinge
with farge, curved teeth and corresponding sockets, more of less parallel to dorsal margin. Two subequal
adductor muscle scars. Pallial line without 8 sinus.

Figure L:

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

Sclenidae: shell equivalve, with a narrowly elongate shape, gaping at both ends. Umbones more of less
near the anterior end. Ligament external. Hinge feeble. Two adductor muscle scars, the anterior one larger.
Pallial sinus relatively shallow.
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Lucinidse (page 234)

Annex 12

Coebiculidac (page 315)

Vemeridae (page 320)

Figure M

Figure M:
Lucinidae: shell equivalve, lenticular, slightly inequitateral. Ligament more or less sunken in
posterodorsal margin. Two cardinal teeth and lateral teeth in either valve, sometimes reduced to absent.
Two adductor muscle scars, the anterior narrowly elongate with an oblique ventral lobe detached from
pllllll line. No pallial sinus.

shell ivalve, thin, trigonal, Posterior part of valves sat off by 1 or more deep
r-dul furrows or folds Ligament marginal Hinge teeth obsolete to absent Two adductor muscle scars, the
anterior elongate, with an oblique ventral lobe detached from palial line. No palial sinus.

Figure N:
Corbiculidae. shell equivalve, solid, umbones prosogyrate. No lunule nor escutcheon Periostracum
conspicuous. Ligament external. Three diverging cardinal teeth in each valve, and strong anterior and
posterior lateral teeth. Two adductor muscle scars. Pallial sinus reduced o absent.
Glauconomidae: shell equivaive, gaping posteriorly, inequitateral. No lunule nor esculcheon. A conspicu-
ws. greanish periostracum. Ligament external. Three cardinal teeth in each valve, lateral teeth wanting
Two adductor muscle scars. Pallial sinus ma and narrow.

shell v umbones. No lunule nor escutcheon. Three
cardinal teeth in left valve and only 2 in right vdva lateral teeth wanting. Two adductor muscie scars. Pallial
sinus deep.
Veneridae: shell mostly solid, iy with umbones. Lunule and/or escutch-
eon usunlly present. Ligament external, Three cardinal teeth in each valve, anterior lateral teeth sometimes
present. Two adductor muscle scars. Pallial sinus usually present.

Donscidac (page 299) Pummobides (page 305) Tellinidse (page 290

Figure O

Figure O:
Donacidae: shell equivalve,

trigonal to wedge-shaped, with a shorter posterior end. Umbones opis!
rate. ment external Two small cardinal teeth and lateral teeth. Two adductor muscle scars. Pallial sinus
deep. Cruciorm muscle scars obscure.
P i shol ovate to ment external, on

gaping. Liga
teethin olmuwlvo lateral teeth absent Two adductor muscle scars.
Patlial nnu: dup Cruciform muscle scars often obscure.

- shell rather thin and often slightly L on posterior

Hemsdomacadae (page 261)

Figure P:

Carciidae: shell equivalve, inflated, oval to subguadrate, sometimes heart-shaped. Umbones prommnl
External sculpture mostly radial unamnnl external. Hinge Wrﬂle, with teeth curving outwards; 2
cardinal teeth and lateral teeth in each valve; Two adductor muscle
scars Pallial line without 3 sinus.

Carcitidae: shell equivalve, stout and infiated, Inequilateral, Exterior mostly with radial ribs. Ligament
external Two cardinal teeth, and with fine transverse striations; lateral teeth frequently reduced to
absent Two adductor muscle scars Pallial line without a sinus.

Te
end. Ligament external. Two small carcinal teeth in either valve; lauul teeth often present Two adductor
muscle scars, Pallial sinus deep. Cruciform muscles leaving small paired scars near paliial line.

shell 1o wedge-shaped and transversely elongate, more of less
nnqmldeml Outer surface with smooth radial ribs, often reduced on the anterior part of shell Ligament
external Two cardinal teeth and elongate lateral teeth in each valve. Two adductor muscle scars. Pallial line
without a sinus.

*“Ungulinidae

Figure Q
Figure Q:
shell

infiated, thick,

elliptical. Lunule lanceolate, escutcheon narrow.
er surface with latticed sculpture, concentric ribs more prominent. Ligament marginal. Two massive
cardinal teeth, one nearby anterior lateral tooth, and one long, remote posterior lateral tooth in each
valve. Two adductor muscle scars. Pallial line devoid of sinus,
*Ungulinidae: shell equivalve, lenticular, siightly inequilateral. Ligament external, not sunken in a marginal
groove, Two cardinal teath in either valve, lateral teeth reduced to absent. Two adductor muscle scars, the
mm olongate but without an oblique ventral lobe detached from palial line. No pallial sinus.

75



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

{477 A
S UL }

Annex 13

Invertebrate is animal without backbone

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

Sumaitt Putchakarn

Biodiversity Research Unit, In:
Burapha Unive: Bang
E-mail: sume

'ute of

)

Marine Science,
ri 20131 Thailand
tmail.com. sumaiti@b

uu.ac.th

Aschelminthes gntonrocta  Chactognatha

"'.;\' -..1
‘SN .

No body cavity

Nemertea

*

[ e
i) Psdocoeiom
¢ Deste roafiomes
X |
Clonophora  Coidara TR A i
ohgsomes
Bilateral symmetry
Radial syminetry
Nom irue Tk [True tisue Loplophorate
Ancester protats A A4 .
200 =

Marine Invertebrate Tree a
Fctoprocta

[
JAZ8EY

Phoronida.

Brachio

Sponges as human use value and sources of

marine natural products

General Biology

Insert sanitary

Bath sponges napkin

Marine natural
products

['hree types of water canal syste

-Filter [eeder

-Spicules and/or Spongin fiber are
main skeleton

Sexual and Asexual repr

-~ 7,000 are extent sp

General Morphology

Ascon type

Choanocyte laye

Totipotency
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(continued) Annex 13

Skeletons

MEGASCLERES

Trixxons
L W AN A
{ Y oy
{ LL3)
LT )
L
Tetrazons
MICROSCLERES
N €3 0=0

Sponges classification

,—E—Hexadmelhda Glass sponges

Sclerosponges- Lithistid sponges

_D_. alcarea — Calcareous sponges
| D

Systematics of Porifera

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

Class Calcarea: calcarous sponges
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Class Demospongiae: Lithistid sponge

R

&

™

Feeding habit of Asbestoplumahypogea Systematics of carnivorous sponges

Demospongiae
Poecilosclerida
Mycalina

Cladorhizidae

Lollipociadia

Neocladia
Guitarridae

Euchellipluma
Esperl

Esperiopsis

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
‘ﬁ-i{g v |
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General Morphology

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

Annex 13

General Morphology
Body form by arrangement of Ossicles

General Morphology
water vascular system for movement and
exchange gas

Connectionto
the cutside

vesicle

SR
Lateral canal
_~ Radial canal
I

Extension Into
eacharm

Fluid storage
& internal
regulation of
pressure

Coelomocyte
producing pouches

General Morphology
Pedicellariae

e :
. S

Respiratory uses papulae (Asteroidea),
gill (some sea urchin) and respiratory
tree (Sea cucumber)
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Gillsof Sealurchin respiratory tree of sea cucumber

Sexual Reproduction Asexual Reproduction
Dieceous & external fertilization - High regeneration

Feeding behavior
Predator
Suspension feeder
detritus feeder

Important

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




(continued) Annex 13

-Sea urchin egg - S_eg"g%cqmber

Crown of Thorn starfish outbreakin Coral reef

Echinodermata Member portion of Echinodermata

A L7
Deuterostome lineage 11%

- . 20) %
sister to hemichordates & 20%

Crinoidea PP a,;&

-3
Asteroidea |y A

Ophiurvidea

Echinoidea

Holothuroidea
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Starfishes
(Asteroidea)

Ambulacral groove

Ambulacral groove %
- with tube feet

oral side aboral side
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(continued) Annex 13

paxillifors - infero marginal
supero-parginal plate plate

Oscicle
arrangement
of arm

‘g; \ 3 7 subambulacrl B
Imadeeporite e » late spine

tabe feel

Pedicellariae

Class Asteroidea Order Paxillosida

Order Paxillosida _ » ol g
- Aboral side Paxilliform - Marginal plate paxilliform LS
Family Luidiidae %

- Marginal plate not paxilliform:’ .4'
Family Astropectinidae

- Tube feet knobbed, not sucker

o e

p— "

v

ML 1t

Order Valvatida

- Marginal plate well develop
- Tubefeet sucker
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Phylum Echinodermata

wane TSl T vees s TAUTY, Sobcime
e (donas wie): &) it emsnt i)
wlons A) Ophistrchuiu i) Optusader.
0) Ayiaeds; 636 E;

Double perforation for podivm

Aboral intextine

cidaroid aulodont stirodont

b\ : :
e iR Aristrotle’s lantern
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position of
ambulacrum e apical system
tubercles
for sgines
/ X
/ e
A £ )
amotivs - 0 -
= re-pairs
tube feet
Al 5"3“]3{\1““3“11'!)\“3]’“14:&3 interambulacrum
—~—— t:mlemo
1) test; 2) aboral side; 3) ambitus; 4) oral side; 5) ambulacrum; 6) pore \// choin
Oral side

pair; 7) i bulacrum; 8) tubercle; 9) apical system; 10) periproct;
11) peristome; 12) primary spine; 13) sccondary spine; 14) miliary spinc.

—

CEIORSS -
DR IOMpEIO"E

ok
i

a) ambulacrum M ambulacral plate WUUTTINA)

15 mbilascal plits: 25 madlax s 89 plry. adboreiay 4 Al 6) ambulacrum i ambulacral Slate WUULAUHEN Diadematoid type Tflusiu

tubercles; 5) pore pair; 68) wall between pores; 7) upper ride. anysel 3 wy; 1) crenulation.

SR R
OB x5y

A ff'"

2 f %

DINT 11 WHRIENWTUDI apical system WUUGN 1 ¥BIBIUNEE

s R DFnwusns Ui 1) madreporite: 2) penprocal plate; 3) anal opening:
¢) ambulacrum 73 ambulacral plate WUUWKNUKAN Echinoid type Wi 4) genlial plate; 3) genitl pore; 83 coular plaie; T) periproct.

temipl 1 ud BIUY monoeyclic 7 ocular plaie ARNU periproct
Ceouplaci L e MUY dicyclic 7 ocular ptate LiRadu periproct swhliiisdhnauniusas
1) ambulacral plate; 2) primary plate; 3) demiplate; 4) primary tubercle; wifhigL 2 e

auuvy wes Ecl rix

§) crenulation; 6) pore pair; 7) angular pore; 8) pit. MUY dicyclic YB3 Salmacis virgulata T1i anal opening DYRINMIL

OuUuy dicyclic BBs Salmaciella dussumiert % anal opening atiBwusuzos
periproct
)WL dicyelic BO Parasalenia gratiosa

d) ambulacrum "3 ambulacral plate WUUWKNUHAN Echinoid type i
demiplate 3NN 1 weiu

DINA 11 WEAIANEULYBY apical system WUUSN 1 TBUNG

)Fnupmly: 1) madreporite; 2) penprocial plate; 3) anal opening:

4) genital plate; 5) genital pore; 6) ocalar plate; 7) periproct.

h)apical system TMINYNZIA, Arachnoides placenia MMy Order nwdl 13 wansdnunrlasiafaufantauviogmua A) aboral side; B) oral
Clypeasteroida # genital plates eumuiiuviaazunsah (madreporite) side

)y ehmophract aa4isiv¥31a Ty Order Spatangoida i couler plate UTIaUAY 1) petal; 2) apical system; 3) lunule iogmely; 4) lunule Alasanmy

§)uvy ethmolytic 9831 un319 11 Order Spatangoida finsazunsnhiione . uan; 8) mouth; 8) food groove; 7) anas.
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Annex 13

LAV wuna e Y64 Py

 LEnai o Snasdns (s e nsTely
mswsiraswin s Orier Spamgeica
1) frostal embeiscns; 2) peas, 3) el poes ) pergesabos fescok;
§) lmere-agal fascioke; ) margisal (ascicle; 7) inmerfacioks; 3) subvanl
fasciole; 9) acal fasciole; 1) ‘abeumy, 17) pecorect; 1) sebenal pore

i

plastron gonopou/
2

Order Cidaroida:Family Cidaridae

aboral

oral

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

dorsal papillae

Body wall

gonad
madreporic body \
ambulacrum
-

stane canal e

0

e \ anal papillae

ocal dite polran vesicle

/ ventrai pedicel

mouth / tentasie ampulls  respiraery trec
tentac.e

2 17 wamdnvarmsuanuaze luilrlumsbuunlianealdanse

ﬁ-m : Clack & Rowe, 1971,

Dendritic

X R e <0k

Peltate

Holothuria tentacles

Colochirus quadrangularis
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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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Annex 14

Phylum Arthropoda Brunnich, 1772

(ointed-legged metazoan animals (G, arthron - joint; pous - footy

+ Jointed appendages

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

* Exoskeleton (cuticle)

Introduction to the taxonomy of

deep-sea shrimps and lobsters
(emphasis on those found in the South China Sea and the Andaman sea)

Suriyan Tunkijjanukij

Faculty of Fisheries, Kasetsart
University, Bangkok, 10900 THAILAND

Subphylum Crustacea Briinnich, 1772

(L. crusta, shell)

Class Malacostraca Latreille, 1802

(L. malaco.-"soft' - Gr ostrakon 'shell’)

* 2 pairsof antennae
* Cephalothorax and abdomen Subclass Hoplocarida Calman, 1904
+ Mandibles-type rts
+ Spairsoflegsi ra liped Order Stomatopoda Latreille, 1817
tackedto cophaledh b Subclass Eumalacostraca Grobben, 1892
rendiicsiods Superorder Eucarida Calman, 1904
:;:z:- Order Euphausiacea Dana, 1852
mranisse Order Decapoda Latreille, 1802
:1:::.::: (L, deca- ‘ten’ + Gr pous, pod- 'foot")
Class Malacostraca penacid shrimps lobsters & other shrimplike
Sabelass Hoplocarida Superorder id
Order Decapoda
Crabs, shrimps, lobsters
fused carapace
—q 07654321 <3
g L pedan
maxillipeds

vV L \
“uﬂ,-"?‘"r“:"f‘ 1t _;:mn?d'::::;*'?“" 1% three pairs of legs are chelate phyllobranchiate gills
c:ie‘ﬁ;p‘nrl:lleg" & but not with enlarged
':;&m.m“‘ l.nhnd"mm Suborder Dendrobranchiata Pleocyemata
-eyes stalked Order Decapoda
= crayfish and spiny lobsters,
slipper lobster
) = =
IS A bt :
& fMattened
i 14 two pairs of legs | - 1 three pairs of legs | legs may be chelate or
: R Sh d
cither first or second -
- pair heavier er lo = Lo rimps an rawns
oy | | SR (S p P
chelate and onc be -3 pair chelate
enlarged
&3 'S
~ x\ byT. Y. Chan
Pleura of 2% Pleara of 2% ’ {
ll:h first s [the first and (hird -
Infraord Infraord: Infraord Infraorder
Stenopodidea Caridea Astacidea Palinura
Suborder Pleocyemata
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gasofrontal  gsro-arbinl cres
B0V mmennal | cervical q::::ﬂ"“&hw
astrofrontal crest roove . y
: crest \ adrostra) Joopitadinal &
\ sutare

Annex 14

postoebital spine
antzasal spine
postarnennal !])lnt/
prerygostomian
spinc
/ stridulating
branchiostegal hepatic crest organ
se d (or ndges)
i ransverse or  branchiocardiac
vertical sutuse crest
carapace (lateral view)
.
! .
length of speel pereiopod with branchiae
rostrum P‘l’:' "'
» rostrum — P exopod
ocbital margin
4 podobranch
—— gastrofrontal crest - ischium
gastrofrontal groove epipod
= gasiro-orbital crest
length of arthrobranch basis
carapoce coxa
median groove pleurobranch

postrostral crest
adrostral groove
adrostral crest

proximal part of pereiopod
(schematic)

ron-grooved grooved
catapace carpace
carapace (dorsal view) a
doml-> flagella
pincer ventral
\7 carpus
dactyl / —
i~ —=L 3" (or distal)
article
propodus /< Syt N
. 2% anticle
ischium \
mecus
distolateral
exopod spine
anthrobranch 1" (or basal)
article
pleurobranch stylocerite
fixed suives movable
ixed spines spines
pododranch antennule types of spined telsons
[ Tp—
1)) mand My
Vi P et lohe posr |
Vi ] e 2
/4 —\'\ Lot nal | A
7 M ol b
FParapenacopsis
Wimttodias projecsions thetyual e
canal pliee 4% righs
ACH Festecion
‘ ——
e
} e
|/ \ smaron stersal
/ plats

Meiapenacus

e
iermal plats Melagonseopids
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Annex 14

mte SV - fomale

second abdominal leg (plecpod)

2" pleuron not
expanded
anteriorly

females
carry egas

on
abdomen

Stenopodidea 3% leg enlarged

Propades. fxed
“puin’ of el

A chelsie chels. wnanmmmu

mmunmmlwmnmpm
B headsolihe &y
m.c.-umxmvmmn..-_..

cham Nete ow the last elemert (dacty)
bmmkemnnnmnim T propodus-cactyt
AN 5 ety at (G anges 12 e 02 of the ey

Lobsters

by T. Y. Chan
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I
3
4
£

e Ches W 190
rapuren marphelagical @ffuvece bermesn bobiee: smd rapt -

NEPHROPIDAE

True lobsters and lobsterettes

Body tubular, surfaces almos! naked or
fur;

antennae fong and thread-like; antennal
scale, if present, with inner margin unarmed
and curved: first 3 pars of legs with true
pincers, firs! pair much larger an others.
abdominal pleura ending In acule ventral
tooth, tail tan entirely hardened. lelson armed
with fixed spines and with posierior margin

broagly convex
carapace of a true lobster (lateral view)

T

i -~

§ Pestrestral carimae whth three feeth.

k3 ‘without larpe spines.

z

o Iarpe chels.

. - <pimmtons

g e
wnd maked.

carima, Oanked by puir of compiceom Jomgitadinal grooves.
@intinct spines on carien
scpuratiog terpile from plearen.

sabmedian spines.

Spane
<hort, tip far from posterstaleral margm of somite.

THAUMASTOCHELIDAE

Pincer lobsters

larga teeth along Irner ma?n fiest 3 pairs of
legs (occasionally aiso fih legs) with true
pincers, first pair large but very unequal;

pleura short, and
without large ventral tooth. tail fan entrely
hardened. telson quadranguiar and unarmed.

Only 2 deep-waler species known from the
area, very rare and of no nterest 0 fisheries.
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PL OPIDAE

Reef lobsters
Body jar and distributed with tufts of
long stff hairs; carapace with a
well-geveioped rostrum, antennae iong and
thread-like, antennal scale with inner
margin unarmed and curved: first pair of
legs as large pincer, second and third kegs
slender and forming false pincers
abdominal pleura more of less rounced and
sometimes ending in a suong ventral tooth,
tail fan entrely harcened, telson bearing
movable spines and with posterior margin
broady convex

Annex 14

POLYCHELIDAE

Blind lobsters

Eyes small, cormea lacking pl tation;
carapace box-like, rostrum absent or
rusmentary, antennae thread-like, shorter
than body. 4 or all legs with true pincers,
first pair long and siender. tail fan entirely
hardened, telson pointed. All species found
In very deep waters and of no Interest to
fisheries in the area.

GLYPHEIDAE

Fenix lobsters

Body somewhat flaltened dorsoventrally,
eyes large and biack, inserted on a median
elwauon of cephalon; carapace with a

well-deveioped rostrum; ai
thread-like; first 2 legs forming talse pmcers
first pair very strong: uropods of tail fan
enlirely hardened A single deep-water
species, rare and of no commercial
Importance

n-n-;' i
Furry lobsters short
Body somewhat fattened dorsoventrally and

very hairy. without enlarged spines. carapace
lateraity angulav with a broad and Nat triangular
Of rounded rostrum, anlennae wivp-ike, shorter
than carapace; legs without pincers, first pair
much more robust than e others, posterior halr

of tad fan soft and fexible.
body flat

e

ple.ike
= o SCYLLARIDAE
Spiny lobsters, langoustes
Body tubular or an’:w flattened oorsovcnlr:ly. Slipper lobsters =,
hairs, if present, and scattered, rostrum Body strongly flattened dorsoventrally; o =
absent of reduced fo a small spine; carapace carapace depressed and lalerally angular, N e

subcylindrical of prsmanc, laterally rounded or
straight, sufface spiny and with a pair of large
frontal horns above eyes; antennae very long
and rather thick, M-p ke or spear-ke, kegs
without true pincers and first pair (except in
Justitia) not or only slightly ionoer than the
ow| but often e robust.

postetion hall of tail fan soft and nwuc

rostrum absent or minute, eyes enclosed Dy /a
aistinct orbits ana witnout z N
antennae plate-like; legs without pmcers none =
of them enlarged; posienor nalf of tad fan soft
and

Stomatopods

by R B. Manning

lateral view of a stomatepod (mantis shrimp) b
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CARAPACE AND ROSTRAL PLATE
e ——————- e L s
I - antenor bifkrcanon of
Sengt of — fueral } CARINAE
carspace wamedate )
t
of tacenx.
(Gee scuutes 5-8)
el t PR
Jeugty
length of
abdomen
(seemtes TLIV
anterior part of bedy (dorsal view) left ureped (vemmral view)
dorsal view (without head and extremities)
P e |
11 344

privaey
sty Vs £
it B, a1T venaity shontee

Srmacer than
ala T8 ped s e Vi

o ylon = Gl

ke bebictylede
it

Iuedbamarsl artieutition of clm

wwhoan wiih mmdian
L Lrythrorewt 1 doe
Chaw g o e 1304)

By st witam 2 pine;
e

Pt ol )
Gactylen oA Clow with Temthe
Ofuncodacty! doe

wtiestation of s o urvpviat
St tomwiea], $i2 pramid
eqnt met pradecting peataeiarly
e e Uil ot FevinegeH e

Tlate 11, CL ke In Manning 1951)

atkyou o ind attention

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
Macroinvertebrate Vulnerable to Fishing Gear
14 July 2011

Organized by SEAFDEC, Thailand

What is crab?? &

[ | in Phylum P = Crabs have segmented
body and jointed appendages
9™ The body is of head (5 ), thorax or sternum (8

) and abd (6
are fused to be cephalothorax
AW Body Il d d

P Y

) BUT the head and thorax

telson is no longer functional

oot

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

¥ Crabs are decapod crustaceans = ten jointed legs

P Two large claws = the symbol of crab

AP 2 eyes which protrude from the front of the carapace

A9 2 pair of sensing organs, antennule and antenna

[

A 5 segments of head and 3 segments of sternum are fused to
be and d by p (chiti

exoskeleton)

A Head comprise of 5 appendages
- antennule = first antenna
- antenna = second antenna
- mandible
- maxillule, first maxilla

- maxilla, second maxilla

Sternum

AP 3 segments of sternum are fused with

Nerraen

head and functioned as carapace

AP 193" segment comprise of 3 appendages
concealed into mouthpart
- first maxiliped
- 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

o S
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Annex 15

Abdomen -
o» 6 seg
Telson
#» Male and Female has different shape of
abdomen

and the ulti =

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

“™The appendages = pleopod are reduced and functioned as gonopod
“=Male has 2 pairs of gonopods and 4 in female
- ; o -

™ Male the abdomen's shape, the segments are partly fused or not fused
and the capabie of segments moved or not moved are one of the
characters to classified into Family level.

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

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

S -respiratory system

Hepatopancreas :

1. secretion of
digestive enzymes,
2.absorption and

3. storage of digested
food.

vww fisheries.go.th/cf-chan

ovary

Size

A A A A il

[ The smallest crab Pea crab

™ The biggest crab “Japanese spider crab” (Macrocheira
kaempferi) with a leg span of up to 4 metres and also the
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).
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Annex 15

Habitat @

[P Al coastal habitats : coral reef, sandy beach, rocky beach,
mangroves and seagrass meadows

(™ Down to the deep sea, cold, lightless abyss

¥ Dry land, mountain and in many freshwater biota

Crab diversity

il Ng et al. (2008) recorded worldwide brachyuran crab (true crabs)
of 6,793 species

P Anomuran crabs in the world are about 2,000 species.

¥ 850 species of crab are freshwater, terrestrial or semi-terrestrial
species

AW 84 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 £

% Crab...herbivores, camivores, omnivores, decomposer,
detritus feeder, deposit feeder

(M The various chelipeds shape and pattern are varied in

crab which feeding different.

£ N

Reproduction &

Lae» Sexes are separate
1 Gonopores are moved onto the sternum
¥ 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

Fisheries &

~n Crabs make up 20% of all marine crustaceans caught, farmed, and
consumed workdwide, amounting to 1% million tonnes annually.

A One species accounts for one fifth of that total: Portunus trituberculatus.
Other commercially important taxa include Portunus pelagicus, Scylla
serrata

AP The deep sea crabs which commercially important are Alaskan king crab

Paralithodes camtschaticus and snow crab Chionoecetes opillio.

The importance of crab

'S Crab...food, economic ving resources, Fisheries, Aquaculture

P Canning industry, Freezing industry, Chitosan, Ecotourism

o >

[P Crab._. As predator and prey in food web
PN Crab...various habitat from coastal area 1o deep sea s0

various lifestyle
LAFP Crab.... living together with many animals
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Annex 16: Classification of Deep-Sea crabs

By Assist. Prof. Puntip Wisespongpand
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Annex 16

AE Taxonomy Classification A&
Phylum Arthiopoda

Subphylum Crustacea
Class Malacostraca
Subclass Eumalocostraca
Superorder Eucarida
Order Decapoda
Suborder Dendrobranchiata
<Siborder_Pieocyemala>
? Infraorder Stenopodidea

Infraorder Caridea
Infraorder Astacidea
Infraorder Palinura
Infraorder Thalassinidea
—————.
Infraorder Anomura
Infraorder Brachyura

(Martin and Davis, 2001 An Updated Classification of the Recent Crustacea)

Anomura

N

La# Anomuran crabs or false crab

48 Antenna are located outside two eyes
L##» only 3 pairs of walking legs clearly

visible, while the fourth (last) pair is very
small, normally tucked under the body
and hardly noticeable

Leg» Abdomen is well developed and some

y y and some Y
46 hermit crab, porcelain crab, alaska king
crab, squat lobster, mole crab

AN AR

™ Brachyuran crabs are true crabs

#» Brachyura (Greek: brachy = short, ura = tail)

+«» The body is squat, broad and compact

™ Carap is
expanded

+» 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

+~» Antenna are between two eyes

~o» Telson aren't functioned , no uropods

™ No rostrum or small rostrum

+~» The type of gills are phyllobranchia

Brachyura

and lateral

y 12 al comp

Anomura wanuaugling

Brat;hyura:&T

A Carapace AP
[ Carapace is chitinous
e Carapace width measures from left anterglatgra)

anterolateral margin to right anterolateral marg
Carapace length measures from front to

Leew. Posterior border

Carapace shape, carapace size, the ratio
L between carapace width and carapace length,
lobe, ridge, groove on the carapace can use for

posterolateral

identification,

o @
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(continued)

squarish

Annex 16

'he position of

groove on carapace.

i, Sl s

: front Broad Front

: anterolateral ‘ ‘
: posterolateral

: posteror Narrow Front

The diffferent postericr leem of Calappa

W wir

The cifecert arterciateral teeth of Pordunicae

A Frontal region

B. Gastric region
C. Hepatic region
D. Branchial region
E. Cardiac region

A mouthpart AT

"™ buccal cavity consist of mandible, maxillule, maxilla, maxilliped 1-3
3" maxilliped is the app of 7

Coxa, basis, ischium, merus, carpus, propodus, dactylus

™ Palp = carpus, propodus, dactylus of 3 maxilliped
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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

(52 Deep sea crab (&
e
2 Crabs have evelved specific adaptations to cope with Ife in deep water,
k- Red King crabs are anomuran crabs. Their abdomens are twisted to one
side. they have large right-handed claws, and their legs fold backwards
instead of forwards. Thus they can walk straight forward
J.‘-Rcd King crabs alse have an unusual mode of development. Most crabs
hatch from eggs as a swimming shrimp-like larva, that immediately begins to
feed on small planktonic organisms. Red king crabs do this too, but before
they become bottom-dwelling crabs, they go through a transitional stage that
is not capable of eating.

:z’lhe glaucothoe is a transitional stage between the larval and juvenile
stages of king crabs. It can swim like the larvae, bul has claws, and
prefers to find structurally complex habitat in which to settle. It lacks
functional ts or dig so does not feed for 310 4

,, Weeks, unti molting to the juvenile stage. g3 1
| Red king crabs Ive in relatively shalow water
(loss than 50 m). Because of this thay are
exposed 1o scasonally changing conditions

of temperature and day length. As a result,
thay all reproduca during a specific

scason in the spring

".'(&J_dﬁn_&mgg_ahi live much deeper, from 200-500 m, so they may
not be exposed to strong seasonal signals. As a result, they may
not reproduce simultaneously, or even in the same season.

The larvae of golden king crabs do not eat at all. but live off stored

'aynlk. until they become bottom dwelling crabs many months later.
In fact. no one has ever captured a L
larval golden 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 sunive at depths where there
is much less plankton available as a food
source.

-
Lithcdes aequispina

- The scarlet king crab Lithodes couesi lives even deeper than the
golden king crab, and has legs that 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..

’

-4 The squat lobsters, lives 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,

Munidopsis albatrossae.
a blind “squat lobster”
that lives at depths > 2500 m.

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

14/07/54
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Annex 17

14/07/54

. Beam trawd
- Pot fishing deep sea trap
Red king crabs are typically caught in large
steel pots that are baied with chopped heming.
The pots weigh over 300 Kg empty.
Each pot is dropped to the water where
it sinks to the bottom and is generally
allowed to soak for one or two days
when fishing red or blue kings, but longer
when fishing for golden king crabs.
@\Deep-sea crab trem Andaman sea N2) Famiy b S L
e
8- Projoct Biodwersity of the Andaman Sea SheF (BIOSHELF) e first fecord of'a Homolkiaa ffom Thal waters
attempted to cover the west ccast of Thalland, from the - Family Latreillidae : Latroilifa valida
Myanmar border in the north to the Malaysian border in the south the first formal record of the species
- ANNCTATED CHECKLIST OF BRACHYURA i
and family for Thailand.
(CRUSTACEA: DECAPODA) PRINCIPALLY e
OBTAINED DURING THE BIOSHELF SURVEY ** Family Raninidae : Notosceles soratifrons
OFF WESTERN THAILAND FROM 1895-1888 - Family Dorippidae : Dorippoides nudipes
Grmng gear * bottom trawl, triangular dredge, a new record for Thailand
Ockeimann Sladge
102 species of brachyura crabs were recorded,
38 new records for Thailand, and a number of new
- Family L 1 Arcania new record, Ixa
hak- Family F L Portunus

pulcherrima new record Ixoides cormutus new record Myra fugax.
iphi R ia eburnea

lappa lophos, Calappa pustuosa

Portunus haanii, Portunus

Charybdis miles, Thalamita spinifera
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14/07/54

71 Deep-sea crab from South China sea p@y
- A Thai-Japanese SEAFDEC joint oceanographic and fishery survey w === s

- New collections of deep - sea crabs from the Bohol Sea in Central

In 1987

& Vessel M.V.Paknam, deep sea trawl at 300 m. from the Andaman Philippines have obtained a large series of specimens of the deep —

e

sea spider crabs of the genus Cyrtomaia (Majidae),

off Thailand

New crab Daidoires seafdeci C. largoi, new species. and C. murrayi,
C. horrida, and C. echinata

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

to be recorded from Indonesian waters

- Calfornia Academy of Sciences 2011 marine survey i thePhiippines.
o

{:’:ep-sea crab from Brunei (South china ?’3

During one of the expedition’s doop-sea trawis, a now spocios in -
™ Deep-sea crabs from Waters of Brunei

(1) the Iphiculus gonus, at depths of up to 7,545 feot (2,300 meters).
Darussalam 15 September — 25 October 2010

* Vessel M.V.SEAFDEC 2
- Fishing gear bottom travd

Its pincers are lined with neecle-like teeth.
Seven species of Lithodid crabs wera collected during

cruises off Taiwan and Guam. One naw species,
(otter-board trawl and beam trawl)

Lithodas paulays and Noalithodes nipponensis,
Lithodes sp.. Paralomis arae, P dofleini and P. truncatispinosa are reported from

cdeep-sea lrap

these islands for the first time

% Family Parapaguridae : 4 Family ¢ Homola } sibogae
Sympagurus affinis L P Moloha

% Family Galatheidae :
Munidopsis cylindrof

Munida andamanica,

Agononida incerta
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14/07/54

- Family : Lyreidus Lyreidus stenops.,

C

v
“ Family Calappidae : Calappa pustulosa, Mursia armata,

Paracyclois milneedwardsi

a Family Goneplacidae : Carcinoplax longimana, Carcinoplax

microphthaimus, Carcinoplax sp.

4 Family Iphiculidae : Iphiculus spongiosus, Pariphiculus

manannae

73
= Family Leuccsiidae : Arcania brevifrons, Arcania undecimspinosa,

Ixa edwardsii, ixoides cornulus, Myra elegans

2 Family Portunidae : Lupocycius philippinensis, Portunus
hastatoidea, Charybdis truncatle, Charybdis bimaculata,

Charybdis miles
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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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Abd, Haris Hilmi Almad Arshad, Do'l’Mt\l

< Supn;ll Boonphlenphol PMBC. rlﬁ

| ORV.Soafdec 2
| OCruiso Cr.36 - 4
| OFishing method Agassiz trawl 03
Olocality 5 38.80N 114 22 S0E Brunel water
ODeplh 360 m.
OSampling dale 19 oct. 2010
OFamily name Xenophoridae
<  shell low-conical

foreign bodies.

Polychaeta

Dorsal View | -

| ORV.Seafdec 2

| OCruiso Cr.36 - 412010

| OFishing method Agass trawl 02

Olocallty 5 35.10N 114 21.70F Brunel waler

ODeplh 163 - 157 m.

©OSampling dale 18 oct. 2010

OFamily name Aphroditidae

<  *one anto ot
*notosetae s look ke
harpoon - shaped.

eSS

Echinodermata: Ophiuroidea: Brittle stars

| ORV.Soafdoc 2

| OCruise Cr.364 12010

OFishing method Beam traw 01

2 OLocality S 33.10N 114 27.00E Brunel water
ODeplh 108 m.

Annex 18/1

Mollusca

OCruise Cr.36 - 4

method Beam trawl op. 04 S AG4
OlLocality 518 60N 114 15 70E Brunei waler
ODepth 115m.
OSampling date 28 Sepl. 2010
OFamily name Margineliidac

Shell ovale, usually smooth and polished, ofien small. Aperture elongale with a short

No

Inner lip calicusad

Mollusca

| ORV.Soafdec 2

| OCruiso Cr.36 - 4

OFishing method OTR 04

Olocality 5 12.60N 114 11.60E Brunel water

ODeplh 109 m.

Apsriute rourded

| ORV.Seatdec 2

OCruise Cr.364 / 2010

OFishing mefhod Beam trawl 0p-03 51 A03
OlLocality 524.00N 114 16.70E Brunei water

Ventral 3

Echinodermata: Ophiuroidea: Brittle stars

Dorsal View

| ORV.Seafdec 2
OCruise Cr.36+ 1 2010

 OFishing method Beam trawl op. 07 st A 07
OLocality 5 03.70N 114 02.00E Brunei walor
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(continued) Annex 18/1

Echinodermata: Ophiuroidea: Brittle stars Shrimps & Lobsters

ETTI, O

| OCruiso Cr.36-4 1 2010
 OFishing method Beam traw! 0p.09
OLocallty 5 00.50N 113 47 60E Brunel water
ODeplh 169 m.

OSamplingdate 29 Sep. 2010

=

| ORV.Seafdec 2 | ORV.Seafdec 2
OCruise Cr.36-4 1 2010 | OCruise Cr.364 / 2010
Offalsing mefiiod Trap op. 01 | OFishing method Beam traw! 0p.12

Olocality 5 22.20N 114 11.90E Brunel water
ODeplh 350 - 260 m.
OSamplingdate 30 Sep. 2010

Olocality 5 12.30N 114 02.50E Brunei waler

ODepth 258 - 320 m.

OSamplingdate 11 Oct. 2010

OFamiy name Pandatidae

OCharacler : Ploura of 2™ numl:d
‘segment overtapping those of the 1 and 3.
rostrum very long.

| ORV.Soafdec 2
fOQuhQ‘.‘“-ilm
OFishing method Otter trawl AS
OLocality Brunel water
OSamplingdale 23 March 2009
OFamily name Portunidae
OScientific name Portunus ap.

Deep-sea crabs

Dorsal View ' ORV.Seatdec 2

| | OCruise Cr.29-2 / 2008

- OFishing method Beam trawl 0p.3 A4-AS
Olocality 5 22 20N 114 11.90E Brunei waler
OSamplingdate 17 Jan. 2008

OFamiy name Homolidac

OScientific name Paramoiopsis sp.
OCharacler : -Merus of maxilliped 3 lo
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Annex 18/2: Results presentation of Group Il
By Duranta D. Kembaren

Nurul Zuraiedah Hj Ibrahim
Hjh Alina Hj Jair
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Duranta D. Kembarén;—==+~;

Nurul Zuraiedah Hj Ibr;c,liﬁﬁ'g‘,'i._

Hjh Alina Hj Jair

Annex 18/2

Commanly captured in the South China Sea at

the sea depth between 100 and 300 meter such

» Gastropods
» Bilvalves

» Polychaetes
» Echinoderm
» Porifera

»S .
» Lobsters and

> 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 :109 m

Sampling Date : 21 Sept 2010

Family : Strombidae

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

GASTROPOD

ShipName  : MV SEAFDECII

Cruise No :36-4/2010

Fishing Method : Agassiz Trawl 02

Locality :Llat. 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 caned-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

Ventral chaate

POLYCHAETES

Ship Name : MV SEAFDECII

Cruise No. :36-4/2010

F|sg|2ng Method : Agassiz Trawl Dorssl ehactac R .

Locality :Lat05°35.10' N &
Long 114° 21.70’ E = —

Depth :163-157 m .

Sampling Date : 18 Oct 2010

-

Dorsal clrrus
Phylum : Annelida
Class : Polychaeta

Family : Aphroditidae =
Genus : cf. Laetmonice “

Body short and oval-shaped

ECHINODERM - Starfish
Ship Name : MV SEAFDEC I
Cruise No. 6-4/2010
Fishing Method : Agassiz Trawl 03
Locality : Lat 05° 38.80' N

Long 114 22.50° E

Depth :360 m
Sampling Date :19 Oct 2010

Phylum : Echinodermata

Class »Asteroidea

Order : Paxillosida

Family : Astropectinidae

Genus : Persephonaster

Species : Persephonaster euryactis

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

ECHINODERM - Starfish

Ship Name 1 MV SEAFDEC Il
Crujse No. ! Beam Trawl 11
Locality :lat 05°11.20' N
Long 114°00.60" E
Depth 1300-264m
Sampling Daté :30 Sept 2010

Phylum : Echinodermata

Class : Asteroidea

Order : Paxillosida

Family : Astropectinidae
Genus 3

- Marginal plate paxilliform

- Tube feet knobbed, not sucker

ECHINODERM - Starfish
Ship Name : MV SEAFDECII
ECHINODERM - Starfish Abora side Cruise No : Beam Trawl 01

ShipName  : MV SEAFDEC (| Locality LAt OISy RN
Cruise No, 136-4/2010 Long 114° 27.00' E
Fishing Method : Beam Trawl 10 Depth :180 m

Locality. lat: 05°07.10' N Sampling Date”: 28 Sept 2010
Long:113°52.60'E
Depth 1264 m

sampling Date : 30 Sept2010 Phylum : Echinodermata

Class : Asteroidea
Phylum : Echinodermata Orfalsige Order : Valvatida
Class “Asteroidea Family +Goniasteridae
Order : Valvatida Genus : Stellaster

Family : Goniasteridae : :
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
Long 114° 27.00° E

Depth 1180 m

Sampling Date : 28 Sept 2010

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

Genus : lconaster

- Marginal plate well-develop
- Tube feet sucker

SHRIMP
:IMV SEAFDEC I
:36-4/2010

:Lat 05°36.90'N|
Long 114° 21.7
1388 m

: Arthropoda

: Malascotraca
:Caridae
:Decapoda
:Pleocyeh\ﬁn_a

: Pandalidae
:Pandalus

: Pandalus propinquus

LOBSTER

UMV, SEARDEG 118
136-4/2010

Long 113%52:60' B
1264m
30 Sept 2010

BhyIum 3 Anhrdp;oda
SSUbphylum

i Pleocyemata

: Palinura
uperfamily W Eryonidae
amily : Polychelidae

Ms. Puntip Wisespongpand

Annex 18/2

|dentificati@n on
Shrimips & LolSters

Dr. Suriyan Tunkijjaniiy

Maxilliped 3 without an exopod
rpus of pereiopod 2 right comprises Five segments.

.Scaphocerite narrows towards tip, with outer border slightly
corncave -

Eyes small

‘Cornea lacking pigmentation
Carapace box-like
‘Rostrum absent or rudimentary
Antennae thleadﬂikl\

14 or all legs with true pincers,
first pair long and slender

Tail fan entirely hardened and
telson pointed

CRAB

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

CRAB

Phylum tArthropodar
Class Malascotraca
Infaorder aridae
Order : Decapoda
Suborder « :Brachyura

L - Family tHoniolidae

— o Genus : Homolomannia
. Male gen|tal opening CIGBN)' £0X0 i L Species S H: ocellsa

papllla protruding.diractly fFoR Coxa af patioR o &)

Gonopad 1relatively stolfand stalght Gonopad a. Pﬁeudf”'on"" spines distally
2.0.25times length tel8Ager G 1) unidivided with spines along
! margin, shorter than
. Abdomen distinctlytrianguiar viihilateral margin B o maximum carapace width.
of somite 2.6 distinctly convergina towardstelsan! e
Abdominal samite 8 about 2 timasitelson width, ~25 » ‘
b. Maxilliped 3 operculiform,
Marus of maxllliped 3 quadrate to subguadrate, almost fully covering buccal
never clearly triangular in shaped, cavity.

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

By Mr.Aekkarat Wongkeaw
Mr.Eakapol Rattanapan
Mr.Watcharapong Chumchuen
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Annex 18/3

Identification Results

Group III

* 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 2
Outer lip thickened
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(continued)

Polychaete

Fam. Polynodontidae = Scale on dorsal

Only onelobe as
neuropodiumon
parapodium
Simple setae
Eyes W/Stalk

Class Haxactinellida

* 6ray spicules

o seen 77"
‘\1!-‘“”‘

" \"‘_ 280
\

Yawme Me U ¥
- AT

Order Lyssacinosida
Fam. Euplectellidae

Crabs

Fam. Calappidae

Fam. Portunidae

Portunidae

= Anterolateral with 6 teeth
* Merus shorter than Cp.

* Merus W/4 spines

¢ Manus W/4 Spines

¢ Cp. W/O cross-like mark

squamiform/notsmooth

Charybdis miles

* Include discohexasters

/1 ‘n\‘ o)
L

http: ifera.lifedesks.org/files,
porifera/images/Slide5_53.1PG

" » Ventral surface of manus with

Annex 18/3

Sponges

T e

s 02
" \“,\ 9810
awmpa NS

Class Hexactinellida Class Demospongiae

Class Demospongiae

* 4 ray spicules
* Small conical shapes

Order Spirophorida
Fam. Tettilidae
www.eol.org/pages/6827?vetted=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

9/DeepSe 11150201 = » ) . .
“iD Dosshem o The P Nilippines- "\ letnam
. ID€Ntification Laboratory Exercise Results
of Deep-sea Benthic
Macroihu@rt_e!gsate
Vulnerable to Fishing Ge “Regional Training/Workshop on Identification of
Deep-Sea Benthic Macro Invertebrates
Vulnerable to Fishing Gear”

11-15 July 2011

Intro...

Cruise Code:

Vessel:

Gears:

Joeren Yleana

Ngo Thi MauThu

Val Borja Ngo Thi Thanh Huong

RESUILS... ey osns

Genussp.

bl‘ﬁ.hﬂ#ﬂﬂE

Results...

Taxa Group/ No. Specimen

Gastropoda
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(continued)

-Siphonal canal relatively long

-Outer 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
family: Turridae
Genus: Gen. sp.1

Annex 18/4

o

A S

Ventral Dorsal

Taxonomic Classification:

1. Color- White to grayish white
2.Length- 2-3cm

3. Width-1-1.5 em

4. Aperture- slightly rounded

class: Gastropoda
family: Epitonidae
Genus: Epitonium

5. Axial ribs- Presentl with few
Epitonidae 6 spiral coils
Cr 3642010
Beam Trawl op 04
283ep2010
Brunie waters

GASTROPODS

Taxonomic Classification:
class: Gastropod
fFamily: 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 cornerous

2 - Periostracum fibrousto hairy
3- Aperturedistorted, narrowed
by strongteeth. Inner lip with an
extensive callus

SpeciesKey:

4- Siphonal canal rather long &
slightly recurved

5- Aperture notexpanded ina
flattened base with a frilled rim

GASTROPODS

Taxonomic Classification:
class; Gastropoda
Family: Ovulidae
sci. Name: Volva 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
atboth 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-Outer lip smooth

Polychaeta
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(continued) Annex 18/4

Echinodermata

Taxonomic Classification:

Taxa: Polychaeta
. 1Tty Dorsal region/surface more
family: Aphroditidae ettt
Genus: Laetmonica sp. overlapping clytra (scales)
-Flat scales
-Simple setae

family: Cidaridae - /
Genus: Goniocidaris sp. e family: Echinothuriidae
Genus: Calveriosoma sp.

1-Primary spines are long with
thorny ridges processes
2-3 Oral and aboral surface are flat -Test Iarge and flattened

2-3 Test is strong and composed of thick plates A - Circumference is round Sention.

with few primary tubercules : - Ambulacral pores oo
3-The circunference Is round b 22 5apt 2010

Brunei Waters

ramily: Diadematidae Family: Picosmidae
Genus: Chaetodiademasp. Genus: Faorina chinensis

Test flattened and more fiexible - Under order Spatangoida - body usually oval and heart-
- pore pairs on the oral side proximally arrange on single Staties shaped; petals are imperfectly developed or lacking
series and the spine shol bt - Pores-pores arranged in petal arrangement gy IO
- Primary spines presentor absent O tumita

22 Sapt 2000
Brunei Witers

Mantis Shrimps

Crustacea

order: Stomatopoda
Family: Squlllldae
Genus: Oratosquilla sp.

Station:
Cr36-4/2010
Beam Trawl 07
295ept 2010
Brunel Waters
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(continued)

Major Keys
N\

Propodus of claws with
blunt pectinations

Thoracic
somites

Abdominal
somites

Lateral process
double

Annex 18/4

order: Penaeoidea
family: Aristeidae
Sci. Name: Aristeus virilis station:
Cr35.4/2010
Agnasiz Trawl 03
19 0ct 2010
Brune! Waters

Aristeus virilis

Major Keys

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 creston
carapace w/o sharp edges

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

Station:
Cr364/2010
Agassiz Trawl 03
190ct 2010
Brunei Waters

Major Keys malivoroidessibugac

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:
Cr36-4/2010
Beam Trawl 10
St.A11-A12
30Sept 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

Major Keys

Metanephrops senensis

Gen sp Key : 1 - Eyes large & black,
antennal scale present, body provided
with some spines but never uniformly
spinulose

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)

J° 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;

Lyreida?tridentatus

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
BENTHIC MACROINVERTEBRATE
VULNERABLE TO FISHING GEAR

SEAFDEC/TD

Halimah Mohamed
Noparat Nasuchon
Dr. Ahmadi
Mr. Suwat Jutapruet
Mr.Soe Win

11-15 July 2011

L o xa
Gastropod Olividae

Sample : CY 36/4 2010

.. Bz?s“e:l%ge Identification
Identification of Gastopods BRUNEI WATERS T s

Body Whorl: Large
Sutures: Channeled
Surface: Smooth and highly
polished
Aperture Shape:Elongate witha
siphonal notch
Inner Lip: Calloused with oblique
grooves anteriorly.
Operculum: Absent

Suture : The continuous line where 2
adjacent whorts join

Gastropod : Personidae Gastropod Fasciolariidae

Sample: Cr-36-4/2010 Cr. 36-4/2010
Agessiz trawl 01

18 October 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 hairy.

Aperture: distorted, narowed by strong
theeth = Shell fusiform, with a well-developed

Inner lip : with an extensive callus. siphonal canal.

Siphonal canal recurved.

Operculum: comeous. . X Columella ofienwith
Theanterior |5 gy low basal
siphonal canalis threads. Openculum
longerthan a corncons. Soft parts
pagg rpertare | prilant searie.

Gastropod Turridae

Cr BIRS
170ct 2010 Identification of Polychate
L at0540' 0N

Long 11424' 00 E
Sample depth 305 m
Brunei Waters

A characterstic notch
along the posterior of the
outerip

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

Opheliidae Sigalionidae

Sigalionidae are commonly found on soft bottom,

Cr. 36-4/2010 Body form is q o
Beam trawl 09 Scale present which marginally fringed elylrae
29 Sepl. 2010 altemate with dorsal cim on antenor.

Brunei Walers

Family: Ophelidac

Echinoderm Antedonidae

Identification of Echinoderm

Cr.36-4/2010

Agassiz trawl 02
18 Oct. 2010

Brunei Waters Identification of Sea Cucumber

Family:Isocrinidac

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

by
and by a cenlral canal. Cirri have a well-

Echinoderm Species: Eumolpadia sp.

Agassiz trawl 01 Order: Molpadioidea
18 October 2010 Family: Molpadiidae

Bruneiwater  Tentacles with ateral digits, or claw- Cenus: Eumolpadia
shaped. Tentack long

Step 2: Put Sodium Hypochlorite and
leave for about 10 minutes

for digest ol with long fuslor vods
7 #
Step 3: Examine under the microscope iy
to identify the sample / l(/ N
S. Heding. Holothurioidea. I. PL. VII,
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(continued) Annex 18/5

Echinoderm Species: Acaudina molpadoides

Identification of
Shrimp, Lobster,
and Stomatopods

‘ Body stout, sausage-shaped. Tentacles 15,

digitate with only one pair of lateral digits

and without caudal appendage.

Podia absent, skin more or less opaque.

Spicules when present small and oval

bodied, more or less imegular perforated

plates doughnut-like with a single

perforation

Family Aristeidae
Species: Aristaeomorpha foliacea

Shrimp

longer with 5 dorsal Sample: Cr 364 2010
G0 rostral teeth, no ventral teeth;
AqassztraM03 | gyong hepatic spine;
10.0ct. 2010 Telson with 4 pars of movable
Brunei Waters lateral spines in posterior half

Rostrum well developed and strong

A s e

Cr. 36-4/2010
1 | Otter trawl op.o8

Single spine on

Second plaurol cover the first and the
third plaurol (Overlapping) [Muuuqumam |
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(continued) Annex 18/5

Lobster  Species: Puerulus angulatus Stomatopod Species: Chioridopsis
immaculate

A 3teeth between frontal
horn and cervical groove

3post cervical teeth

I

2intestinal teeth

Cr. 36-4/2010

Beam trawl 15 ,
170cl. 2010 Cr. 36-4/2010
Brunei Waters Beam trawl 07
Family: Palin 29 Sept. 2010
Species: Puerulus Brunei Waters
angulatus Family: Squilidae

Identification of Crabs

vrﬁ. 36-4/2010

” Beam trawl op.o4
Sharp 28 Sept. 2010
hom Brunei Waters

Rostron Family: Lysiosquilladae
Species: Lysiosqualla
lei 2

p S Family : Xanthidae
Family : Goneplacidae Genus : Medaeops

Species : Carcinoplax micropthalmus Species : Medaeops granulosus

Cp. 1.5 times as broad as long

Family: Calappidae
Species: Paracyclois milneedwardsi

i,
-

2
e
el
Rounded carapace

A
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(continued) Annex 18/5

Anterolateral
marginwith 4
sharpspines

Maxilliped 3 merus with
bruntlyrounded outer  «—
distal angle:

denselyon lateral spine
and posterolateral parl
Antcrolateral margin as
3 long as posterolateral
margin.
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SOUTHEAST ASIAN FISHERIES DEVELOPMENT CENTER

THE SECRETARIAT (SEC)

P.O. Box 1046, Kasetsart Post Office,
Chatuchak, Bangkok, 10903 Thailand
Tel:(66-2) 940-6326, Fax: (66-2) 940-6336
E-mail: secretariat@seafdec.org
www.seafdec.org

TRAINING DEPARTMENT(TD)
P.O.Box 97, Phrasamutchedi,

Samut Prakan 10290, Thailand
Tel:(66-2) 425-6100, Fax:(66-2) 425-6110 to 11
E-mail: td@seafdec.org
http://td.seafdec.org

MARINE FISHERIES RESEARCH DEPARTMENT (MFRD)
2 Perahu Road, off Lim Chu Kang Road,
Singapore 718915
Tel: (65) 6790-7973, Fax: (65) 6861-3196
E-mail: mfrdlibr@pacific.net.sg
http://www.fishsafetyinfo.com

AQUACULTURE DEPARTMENT (AQD)
Main Office:
Tigbauan, 5021 lloilo, Philippines

Tel (63-33) 511-9171, 336-2965
Fax (63-33) 335-1008, 511-8709, 511-9070

Manila Office:
17 Times Street, West Triangle, 1104 Quezon City, Philippines
Tel (63-2) 372-3980 to 82; Fax (63-2) 372-3983
E-mail: sales@aqd.seafdec.org.ph,

library@aqd.seafdec.org.ph (for Journal papers)
http://www.seafdec.org.ph

MARINE FISHERIES RESOURCES DEVELOPMENT
AND MANAGEMENT DEPARTMENT (MFRDMD)
Taman Perikanan Chendering,

21080 Kuala Terengganu, Malaysia
Tel: (609)617-5940 Fax:(609)617-5136
E-mail: mfrdmd@seafdec.org.my
http://www.seafdec.org.my



