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Common Freshwater Zooplankton in SE Asia
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- More than 4,000
~ samples were
- collected from a
" wide variety of
¢ freshwater

" habitats from

- Thailand,
- Laos,

- Cambodia,
> Vietnam &
- Myanmar




Freshwater habitats

Reservoir




Freshwater Habitats

Temporary ponds



Freshwater Habitats
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Limestone Karst and Caves

-

Limestone Karst is sedimentary rocks outcrops that consists
_primarily of calcium carbonate.

Karst is characterized by springs, sinkholes and caves

developed by dissolving of rock over the years. It can be
divided into surface and cave levels.

A

p— sinkhole
Sinking (doline)
stream S . -

subterranean
drainage




Samples have been collected from caves since3007

Sucking bottle Brancel's bottle



Freshwater habitats Iin caves




Quang Binh

17°31709.46" N

106° 13 "17.80" E
200 m a.s.l.




Thien Duong Cave, Vietnam

- The cave name means ‘Paradise cave’.

- UNESCO’s World Heritage site.

- was discovered by a local man in 2005.

-the cave has been opened to tourists since 3
September 2010.

- 31 km long (but only 1 km Is open to public),
height ~100 m and 150 m wide.

11



New species

Rotifers 14
Cladocerans 8
Calanoid copepods 1
Cyclopoid copepods 9
Harpacticoid copepods 5
Fairy shrimp 4
Clam shrimp 5
Cave dwelling shrimp 1

Total 57



Calanoid Cyclopoid Harpacticoid

—r- L)

Planktonic Benthic
micro-crustaceans micro~-crustaceans




Numbers of recorded species:
Past & Present

Rotifers 80 398
Cladocerans 30 112
Calanoid copepods 14 42
Cyclopoid copepods 7 47
Cave dwelling copepods 3 20
Fairy shrimp 0 4
Clam shrimp 2 )
Total 136 632

1970-1992 = studied by previous scientists
1993-2018 = studied by L. Sanoamuang, her students and other new generation scientists.



1984-1992 1993-2017

Thailand 12 21
Laos 0 22
Cambodia 7 26
Vietham 9 14
Myanmar 4 ?
Malaysia 10 ?
Philippines 6 ?
Indonesia 14 ?
Total 30 48



| wwrimordosauany

Number of species

Common species 17

Rare species 15

Endemic species 16
= Thailand &
- Laos 1
- Cambodia 1
- Vietnam 3

= Thailand, Laos & Cambodia 6
- Thailand & Cambodia 1
- Laos & Cambodia 1
- Laos & Vietnam 1






Examples of papers published
from cave copepods



Crustaceana 83(7): 779-793 (2010)

THE FIRST RECORD OF CAVE-DWELLING COPEPODA FROM
THAILAND AND DESCRIPTION OF A NEW SPECIES: ELAPHOIDELLA
NAMNAOENSIS N. SP. (COPEPODA, HARPACTICOIDA)

BY

ANTON BRANCELJ!3), SANTI WATIROYRAM?2*#) and LA-ORSRI SANOAMUANG??)

Iy National Institute of Biology, Ve¢na pot 111, SI-1000 Ljubljana, Slovenia
2y Applied Taxonomic Research Center, Faculty of Science, Khon Kaen University,
Khon Kaen 40002, Thailand

ABSTRACT

During a brief collecting expedition in Nam Nao National Park, Phetchabun province (northern
Thailand) in November 2007, various water bodies connected with subterranean water were sampled.
In five caves, eight samples were collected from pools and six species of Copepoda were collected.
For the first time, a stygobiotic (= cave-dwelling) species of Copepoda was discovered in Thailand. It
belongs to the order Harpacticoida and was recognized as a new species, Elaphoidella namnaoensis
n. sp. Specimens were only collected from pools filled by percolating water. This indicates a specific
ecology of the new species, linked to the unsaturated zone of karstic aquifers, where the hydrology
is determined exclusively by rainfall.

A detailed description of the new species is presented here, supplemented with some information
on its ecology and morphological adaptations. These adaptations are compared to those found in
other Elaphoidella species from the unsaturated zone of karstic aquifers in Europe.



THE RAFFLES BULLETIN OF ZOOLOGY 2012 60(1): 11-21
Date of Publication: 29 Feb.2012
© National University of Singapore

A NEW BRYOCYCLOPS KIEFER (CRUSTACEA: COPEPODA: CYCLOPOIDA)
FROM KARSTIC CAVES IN THAILAND

Santi Watiroyram
Applied Taxonomic Research Center, Department of Biology, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand
Email: santikku@hotmail.com

Anton Brancelj
National Institute of Biology, Vecna pot 111, 1000 Ljubljana, Slovenia
Email: anton.brancelj@nib.si

La-orsri Sanoamuang
Applied Taxonomic Research Center, Faculty of Science, Khon Kaen University, Khon Kaen 40002
and Faculty of Science, Mahasarakham University, Thailand
Email: la_orsri@kku.ac.th (Corresponding author)

ABSTRACT. — Brvocvclops maewaensis, new species, collected from a karstic cave in Lampang Province,
(northern Thailand), is described. The new species can be distinguished from its congeners by several
morphological characters, which include body ornamentation, the shape of anal operculum, three reduced-
setae on P4 endopod-2 of the female, and particularly the modified spine on P3 endopod-2 of the male.
It 1s most similar to B. anninae (Menzel, 1926), originally described from moist moss in Java. This is the
first record of the genus in Thailand and the second representative of cave-dwelling Copepoda there. This

species has so far been found only from pools filled with percolating water from the unsaturated zone of
a karstic aquifer.

KEY WORDS. — Brvocvclops maewaensis, freshwater, subterranean habitats, stygobiont, cave-dwelling
copepods



J. Limnol., 2013; 72(s2): 275-289 BIOGEOGRAPHY - CRUSTACEA
DOI: 10.4081/jlimnol.2013.52.e13 COPEPODA

First representatives of the genus Fierscyclops Karanovic, 2004
(Copepoda, Cyclopidae) from South East Asia

Chaichat BOONYANUSITH,' Anton BRANCELJ,? La-orsri SANOAMUANG"**

'Applied Taxonomic Research Center, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand; 2National Institute of
Biology, Veéna pot 111, SI-1000 Ljubljana, Slovenia; *Faculty of Science, Mahasarakham University, Maha Sarakham 44150, Thailand
*Corresponding author: la_orsri(@kku.ac.th

ABSTRACT

We describe two new species of the genus Fierscyclops Karanovic, 2004, F. tanaosriensis n. sp. and F. solaris n. sp. from western
Thailand, which are also the first records of this genus in Southeast (SE) Asia (and also Asia). The two new species share several char-
acters such as: i) presence of lateral sensillum on the caudal ramus in both females and males; ii) one-segmented swimming leg 5 (P5)
inserted on the lateral corner of the thoracic somite 5, iii) free segment of P5 with two elements (spine and seta), apical inner spine is
robust, insertion distance between the apical spine and apical seta is relatively large; iv) swimming legs 1-4 (P1-P4) rami are two-seg-
mented; v) distal segment of endopod (Endp2) of P4 has two apical spines, vi) spine and seta formula of distal segment of exopod
(Exp2) of P1-P4 are 3.4.4.3 and 5.5.5.5, respectively; vii) coxobasis and Endp2 of the antenna have two and 10 setae, respectively. The
two new species differ from the Australian type-species of the genus F. fiersi (De Laurentiis, Pesce & Humphreys, 2001) in: i) setation
of the antenna, ii) longer inner apical spine on P35; iii) relatively longer genital double-somite in female, iv) relatively shorter caudal
rami, v) presence of lateral sensillum on the caudal ramus in both females and males. The Thai species differ from one another in: i)
ornamentation of the body integument, ii) shape of the posterior margin of the thoracic somite 2 iii) spinule ornamentation of the syn-
coxa of the maxilliped; iv) shape of the medial expansion of P2-P4 basis in females.

Key words: Cyclopoida, groundwater, karst, Southeast Asia, Thailand.

Received: December 2012. Accepted: July 2013.
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Two new species of Elaphoidella (Copepoda, Harpacticoida) from caves in
southern Thailand and a key to the species of Southeast Asia

SANTI WATIROYRAM", LA-ORSRI SANOAMUANG® & ANTON BRANCELJ**

'Division of Biology, Faculty of Science, Nakhon Phanom University, Nakhon Phanom 48000, Thailand
*Applied Taxonomic Research Center; International College, Khon Kaen University, Khon Kaen 40002, Thailand
‘National Institute of Biology, Vecna pot 111, SI-1000 Ljubljana, Slovenia

‘University of Nova Gorica, School of Environmental Sciences, Vipavska 13, 5000 Nova Gorica, Slovenia

*Corresponding author. E-mail: santi.watiroyram(@npu.ac.th

Abstract

Elaphoidella paraaffinis sp. nov. and E. ligorae sp. nov. are described from Phra Kayang and Khao Plu caves respectively
in southern Thailand. They both belong to Group I sensu Lang (1948). Elaphoidella paraaffinis and E. ligorae are similar
to E. affinis Chappuis, 1933 and E. cabezasi Petkovski, 1982 respectively. Elaphoidella paraaffinis differs from E. affinis
by (1) its larger sized setae on Exp P35, (2) the absence of an inner seta on Endp P1-P4, (3) fewer setae on P3 Endp-2, and
(4) alarger number of ventral spinules on its anal segment. E{aphmdella ligorae differs from E. cabezasi by (1) its serrated
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(O 2018 - Boonyanusith C. et al.

This work is licensed under a Creative Commons Attribution 3.0 License.

EJT European Journal of Taxonomy 431: 1-30 ISSN 2118-9773

Research article

urn:Isid:zoobank.org:pub:F64382BD-0597-4383-A597-81226EEE77A1

A new genus and two new species of cave-dwelling cyclopoids
(Crustacea, Copepoda) from the epikarst zone of Thailand
and up-to-date keys to genera and subgenera
of the Bryocyclops and Microcyclops groups

Chaichat BOONYANUSITH', La-orsri SANOAMUANG? & Anton BRANCELJ*"

' School of Biology, Faculty of Science and Technology, Nakhon Ratchasima Rajabhat University, 30000, Thailand.
2 Applied Taxonomic Research Centre, Faculty of Science, Khon Kaen University,
Khon Kaen, 40002, Thailand.
?Faculty of Science, Mahasarakham University, Maha Sarakham, 44150, Thailand.
*National Institute of Biology,Ve¢na pot 111, SI-1000 Ljubljana, Slovenia.
3 School of Environmental Sciences, University of Nova Gorica, Vipavska c. 13, 5000 Nova Gorica, Slovenia.



Edible Copepods from Laos, Allodiaptomus nongensis new species







1latuaag

Allodiaptomus nongensis new species



Intersex Calanoid Copepods from Cambodia
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Branchinella thailandensis
Sanoamuang et al., 2002

lswruraWd5uss
Streptocephalus sirindhornae Sanoamuang et al., 2000
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Life Cycle of Fairy Shrimps

Life span~ 1 month



Discovery of Fairy shrimps in Thailand

<% lsvinunain@Buss

Streptocephalus sirindhornae
Sanoamuang, Murugan,
Weekers & Dumont, 2000

e 15y uaf lne

Branchinella thailandensis
Sanoamuang, Saengphan
& Murugan, 2002

* 151 u19Ngex

Streptocephalus siamensis

Sanoamuang & Saengphan,
2006




male

Body length = 2.1(1.5-3.0) cm

female

Body length= 1.7(1.3-2.5) cm
N
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Streptocephalus sirindhornae
Sanoamuang, Murugan, Weekers & Dumont, 2000
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Presenting the new species to Princess Maha Chakr| Slrlndhorn
on November 2, 2005.
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Distribution of Branchinella thaillandensis
Sanoamuang, Saengphan & Murugan, 2002
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Distribution of Streptocephalus siamensis Sanoamuang & Saengphan,
2006



New species from Myanmar -> Streptocephalus shinsawbuae




Interesting Fact

- Streptocephalus sirindhornae is known to local people in Northeast Thailand as one
of the delicious foods. People from NE Thailand eat anything that moves.

- After discovering the first species in Thailand, a Thai name (Rai Nam Nang Fa) of
fairy shrimp was introduced. This word is now widely used by Thal scientists and
local people.

Cooked Fairy shrimps




IN- door Culture Contalners

black, circular, rectanglar plastic containers
optimal stocking densny 20 |nd |-

:




Concrete ponds & fiber glass tanks

Fiber glass tanks

| diameter of 1.0-1.5 m, volume = 20-250 L
optimal stocking density = 10-15 ind. L




Earthen ponds (1 Rai = 1,600 m?)
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Harvesting fairy shrimps from earthen ponds

Pond area = 1,600 m?

Production yield = 15-17 kg
wet weight per pond

Culture period = 25 days



Floating C




Hatching Percentage of eggs

S. sirindhornae

B. thailandensis S. slamensis

70%

80-95%

60%0

Protein Content

Dried basis (mg/ g dw)

S. sirindhornae B. thailandensis

S. siamensis

Approximate Protein (%0)

68.69 68.47

66.11




Total Carotenoid (ug/g)

300

250

200

150

100

50

254.41 +21.5
211.92 + 8.0

128.93 £+ 8.78

B.thailandensis S. siamensis S. sirindhornae

Total carotenoid content (ug g dry sample)

Note: S. dichotomus = 114.3+8.62 g g dry sample
Moina micrura=29.5+ 2.50 ug g* dry sample
(Velu et al., 2007)




Before After

Control

S. sirindhornae

Artemia




Current Price in Market

* Eggs 10,000 eggs = 150 Baht (4.6 US$)
100,000 eggs = 1,500 Baht (46 US$)
1,000,000 eggs (6 g) = 4,000 Baht (125 US9)

 Living Adults 2 ind. =1 Baht (15-20 days old)
65 ind. = 1 US$

 Frozen Adults 100 g = 30-40 Baht (0.9-1.25 US$)
100 g = 12,500-15,000 ind.
1 kg = 125,000-150,000 ind.




Frozen Fairy Shrimps

30-40 Baht

100 g

0.9-1.25 US$




Wet eggs

Dried eggs
P -
o c® %o SO O
| |
| | |
0, No O, 0, No O,
Light Dark Light Dark Light Dark
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4 C : 1EJ°C 27°<I: Rodm
Refrigerator Freezer Incubator emperature

The highest hatching success was recorded from eggs stored in -18 °C under dry-dark-no O,
condition in both species of fairy shrimps.




Experiments with Giant Freshwater Prawn

(Macrobrachium rosenbergii)

 The experiments were conducted for 2 months using 6-month old prawns,
M. rosenbergii.

5 Food ratios -> dry pellet : adult S. sirindhornae

Treatment 1 ->100:0% (pure dry pellet, control)

Treatment 2 -> 25:75%
Treatment 3 -> 50:50%

Treatment 4 -> 75:25%
Treatment 5 -> 0:100% (pure S. sirindhornae)




Treatment 1 ->100:0% (pure dry pellet, control)

Treatment 2 -> 25:75%
Treatment 3 -> 50:50%

Treatment 4 -> 75:25%
Treatment 5 -> 0:100% (pure S. sirindhornae)

5.00 —

4.00 —

3.00—

Total carotenoid content (ug g1)

—— —= 1
1
000 L %o 2 500 K] 00 & oo 5.00
Treatment

Total carotenoid contents in the meat of M. rosenbergii fed with different ratios of
fairy shrimps for 2 months






advemsmn lsimnahasussunmannivemsausosiflddamvneanu




Aquaculture Nutnion 2013 19; 349-35

doi: 10.11114.1365-2095.2012.00962.x

Nutrient composition of fairy shrimp Streptocephalus
sirindhornae nauplii as live food and growth performance of
giant freshwater prawn postlarvae

S. SORNSUPHARP!, H-U. DAHMS? & L. SANOAMUANG'”

' Faculty of Science, Applied Taxonomic Research Center, Khon Kaen University, Khon Kaen, Thailand: *Green Life Science
Department, College of Natral Science, Sangmyung University, Seoul, South Korea: *Faculty of Science, Mahasarakham

University, Mahasarakham, Thailand

Abstract

Nutritional efficacy of fawry shnmp (Streptocephalus sirind-
hornae) naupli, as a hve food, was studied for growth
performance and survival rate of gant freshwater prawn
{ Macrobrachium rosenbere’)y postlarvae. A feedine evoier-

Streptocephalus sirindhornge Sanoamuang, Murugan, Wee-
kers and Dumont; Branchinella thailandensis Sanoamuang,
Saengphan and Murugan; and S. sigmensis Sancamuang
and Saengphan — have been recorded in Thailand. They
belong to the phylum Arthropoda, subphylum Crustacea,
clace PBreanchionoda and order Anaocteaca §Sed ool fran g rio




Journal of Fish Diseases 2011, 34, 911-920 doi:10.1111/j.1365-2761.2011.01314.x

Clinical observations of black disease In fairy shrimps,
Streptocephalus sirindhornae and Branchinella
thailandensis, from Thailand and pathogen verification

C Saejung’, K Hatai®, S Wada?®, O Kurata® and L Sanoamuang'+

I Applied Taxonomic Research Center, Department of Biology, Faculty of Sdence, Khon Kaen University, Khon Kaen,
Thailand

2 Laboratory of Fish Diseases, Nippon Veterinary and Life Science University, Tokyo, Japan

3 Faculty of Science, Mahasarakham University, Mahasarakham, Thailand
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Aquaculture Research

Aquaculture Research, 2014, 45, 1697-1705 dai: 10111 Vare12115

Bath efficacy of sodium hypochlorite, oxytetracycline
dihydrate and chloramphenicol against bacterial

black disease in fairy shrimp Branchinella
thailandensis

Chewapat Saejung’, Kishio Hatai® & La-orsri Sanoamuang'"
! Applied Taxonomic Research Center, Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand

2Laboratmy of Fish Diseases, Nippon Veterinary and Life Science University, Musashino, Tokyo, 180-8602, Japan
*Faculty of Science, Mahasarakham University, Maha Sarakham, 44150, Thailand

Correspondence: L Sanoamuang, Applied Taxonomic Rescarch Center, Department of Biology, Paculty of Science, Khon Kaen Uni-
versity, Khon Kaen 40002, Thailand. E-mail la_orsri@kku.acth




Journal of Fish Diseases 2014, 37, 33—41 doi:10.1111/).1365-2761.2012.01452.x

The in-vitro antibacterial effects of organic salts, chemical é
disinfectants and antibiotics against pathogens of black
disease In fairy shrimp of Thailand

C Saejung’, K Hatai®* and L Sanoamuang’’

1 Applied Taxonomic Research Center, Faculty of Science, Khon Kaen University, Khon Kaen, Thailand
2 Laboratory of Fish Diseases, Nippon Veterinary and Life Science University, Tokyo, Japan
3 Faculty of Science, Mahasarakham University, Maha Sarakham, Thailand
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REPRODUCTIVE CYCLE AND GENITALIA OF THE FAIRY SHRIMP BRANCHINELILA
THAILANDENSIS (BRANCHIOPODA: ANOSTRACA)

Sutthana Plodsomboon !, Alejandro M. Maeda-Martinez **,
Hortencia Obregén-Barboza 2#* and La-orsri Sanoamuang Catas

I Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
Khon Kaen 40002, Thailand
2 Centro de Investigaciones Biolégicas del Noroeste (CIBNOR) Mar Bermejo 195, Col. Playa Palo Santa Rita, La Paz,
Baja California Sur, 23096, Mexico

ABSTRACT

Adults of three fairy shrimp species are present in Thailand from February through June in ephemeral waters {ponds, roadside canals,
and rice field ditches) filled mostly by the rain. Branchinella thailandensis is of interest in aguaculture because it reproduces rapidly
and has high nutntional value. However, no detailed studies on its reproductive biology are available. Anatomical analyses of male and

female genitalia were studied with light microscopy and SEM. Shrimp were reared in the laboratory at 28 + 1°C in aerated, potable



Reproductive Biology of Branchinella thailandensis




Egg Morphology of Branchinella thailandensis
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Streptocephalus sirindhornae on eBay

+ View relisted item

80000eggs .

ltem condition:
Ended:

Bicl history:

Starting bid:

Shipping:

Returns:

Coverage:
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Item: Fairy shrimp (Streptocephalus sirincdhornae) 80000eggs .

Fairy shrimp (Streptocephalus sirindhornae)

Mar 02, 2010 10:07:56 EST
O bids

UsS $14.99
Approximately C $14.96

US $8.00 Other Int'l Shipping (see

description} | See all details

E=timated delivery timme varies for iterms shipped fraom an
international location,

Mo Returns Accepted

Pay with PayParr and your full purchase price is
covered | See terms

Seller info
orchidstoday ( 418 %)
95 5% Positive feedback

&sle 3 guestion
Save this seller
See other items

Visit store: @ ttr-kingdom

Other item info

ltem number: 280469520232

Item location: jatujak, Bangkok,
Thailand

Ships to: Worldwide

Payments: PayPal
See details

*7 Share & Print = Report item
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Alternative food source for ornamental fish

Goldfish
Flowerhorn cichlids (Carassius auratus auratus)
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