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Early colonists in America called the 

horseshoe crabs as “king crabs”

Loveland, 2001 
(Limulus in the Limelight, Kluwer Academic/Plenum 

Publishers)

Scientist Dr. Anil Chatterji with a largest Tachypleus
gigas collected from Malaysian waters 
(Science Reporter 2013:  19-22)



Life history

Horseshoe crab is a long lived marine arthropod

Embryogenesis: up to 45 days
(along the coastlines)

Juvenile to adult : 8-9 years
(in deep waters)

Adult : 8-10 years
(coast / deep sea)



https://www.amazon.com/Fossil-Claire-

Ewart/dp/0802737374

https://www.amazon.in/Secret-Tilbury-House-Nature-Book/dp/0884484335

The coast of New Jersey in the vicinity of 

Delaware Bay is the site of the largest 

population of horseshoe crabs in the world
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IUCN Status



Brockmann et al., 2018 
(Animal Behaviour 143: 177-191) 



Female

Phylum : Arthropoda
Class : Merostomata
Order : Xiphosura
Family : Limulidae
Genus : Carcinoscorpius
Species : rotundicauda

Male

 Besides the similarities in living / nesting behaviour close to beach 

and estuarine habitats, only C. rotundicauda is known as mangrove 

horseshoe carb. 



Geographic distribution of the Asian horseshoe crabs

Akbar John et al., 2018: Biodiversity and Conservation 
https://doi.org/10.1007/s10531-018-1633-8

Carcinoscorpius rotundicauda

Tachypleus gigas

Tachypleus tridentatus



Scientific concerns

 Population status and spawning behaviour of the horseshoe 

crabs remain unclear for several locations, to judge its role as 

nesting or feeding ground.

 Physical infrastructure 

developments along the coast are 

posing a serious threat to the 

horseshoe crab population.

 For C. rotundicauda, the loss of 

mangrove has been a severe 

problem.  

https://www.businessinsider.my/country-garden-and-johor-seek-clarification-on-forest-citys-

foreign-investment-ban/

Carcinoscorpius rotundicauda

Tachypleus gigas



Discarded fishing netsWave breaker and parking lots

(Zaleha et al., 2010; Nelson et al., 2016

Biomedical research Exotic delicacy

C. rotundicauda

No 

edible

preference

for



 Monkeys are fond of eating these crabs

 Ecotourism attraction



Knowledge-gaps

X



Study areas

Kuala 

Sepetang

A

B

Pendas

Singapore

C

Balok

 Chosen at least 3

sampling sites from

each area

 Investigation: Jan 2016 -

Jan 2017, every month

during full moon and

new moon



Sampling protocol

 Gill net (200 m length × 3 m height with a 

mesh size of 12.7 cm) was used to collect the 

spawning crabs.

 Surface sediment in the intertidal area was 

gently excavated to find nests/eggs of C. 

rotundicauda.



Contd.., 

 Freshly deposited eggs (6-8 nos.), and female crab’s blood (0.5 ml) were 

collected.

 Due to no observed nesting activity at Perak, only blood samples - from 

the crabs found as bycatch by local fishermen, were considered.

 In total, 186 egg samples and 162 blood samples were tested.



DNA extraction

Assessment of DNA quality

Polymerase chain reaction (PCR)

Gel electrophoresis

Excise band / cut gel

Gel purification

DNA sequencing

DNA sequence analyses

Gene isolation & analyses

UMT Laboratory

1st Base Laboratories, 

Kuala Lumpur

= Qiagen DNA extractor kit

= Gel electrophoresis

= Cytochrome c oxidase 1 

= Agarose

= 700 best pair band

= Wizard SV Gel kit 

= 20 µL purified DNA 

= BLAST & MEGA v.6.0

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 



CO1 for DNA barcoding

 Mitochondrial gene, cytochrome c oxidase subunit 1 (CO1) able to -

 discriminate the closely allied species 

 possess a greater range of phylogenetic signal than other genes

 identify distinct phylogeographic groups within a species

Hebert et al. (2003)



NCBI - GenBank®

Code Region Country GPS
Collection 

date
Accession 
number

1. INDEC1
Odisha (Bay of 
Bengal)

India
N: 
21°07’00.00”
E: 87°04’00.00” 

30 Sep 2015 KM350551

2. CR_T5_3F Andaman Sea Phuket, Thailand
N: 7°56’53.74”
E: 98°29’43.31”

25 Jul 2016 HQ588754

3. CR_T3_2F Gulf of Thailand
Bang Pu, 
Thailand

N: 6°54’43.28”
E: 
101°16’32.49”

25 Jul 2016 HQ588750

4. CR_V1_ South China Sea
Bac Lieu, 
Vietnam

N: 9°22’37.30”
E: 
106°13’43.70”

25 Jul 2016 HQ588746

5. AKB124 Sungai Pahang Tua Pahang, Malaysia
N: 3°36’09.40”
E: 
103°23’57.10”

25 Jul 2016 JF896106

6. Pahang Balok Pahang, Malaysia
N: 3°36’09.40”
E: 
103°23’57.10”

2016 MF469060

7.
Perak_b20
0

Kuala Sepetang Perak, Malaysia
N: 4°50'38.36" 
E: 
100°38'29.86"

2016 MF469061

Present study



Phylogenetic tree

East-
Malay 

Peninsula

Maximum likelihood tree 

based on 

CO1 sequence
(levels of statistical support are based on 1000 

bootstrap replicates)

West-
Malay 

Peninsula

Two major 

clades



A - MMFR B - Pahang C - Johor

Gravel (%) 0 0.85 3.6

Sand (%) 26.8 93.60 94.3

Silt  & Clay (%) 73.2 5.55 2.1

Sediment matters for nesting

A
B

C



Matang Mangrove Forest Reserve - as Feeding ground

MMFR

Andaman 

Sea

South China 

Sea

X

√

 Mangrove area: 40,288 ha

 Length: ~51 km along the

coastline

 Under the silvicultural

management since 1902

 Production of mangrove

poles and charcoal



 Life history/habitat preference of the horseshoe crabs 

show a restricted dispersal along shorelines.

 Two distinct populations of C. rotundicauda were 

observed along the West- (up to India) and East- (up to 

Vietnam) Malay Peninsula.

 Despite the ancestral mix of crabs on the east coast of 

P. Malaysia, the lower phylogenetic support at Johor 

indicates an isolated population.

 Matang Mangrove Forest Reserve on the west coast of 

P. Malaysia is an active feeding ground for C. 

rotundicauda.

 P. Malaysia is acting as a land barrier and responsible 

for a low gene flow for the horseshoe crabs.

Conclusions



 Distinguish nesting and feeding grounds of C. rotundicauda

 Create awareness on the importance of horseshoe carbs  

 Educate local fishermen to release the entangled crabs into water 

 Include horseshoe crabs into the Wildlife Conservation Act of Malaysia

Still to …

Carcinoscorpius rotundicauda

Tachypleus gigas



Thank you 



Extra Information



1. DNA extraction

2. Assessment of DNA quality

3. Polymerase chain reaction (PCR)

4. Gel electrophoresis

5. Excise band / cut gel

6. Gel purification

7. DNA sequencing

8. DNA sequence analyses

Gene isolation & analyses

Central Laboratory, 

UMT

1st Base Laboratories, 

Kuala Lumpur

= Qiagen DNA extractor kit

= Gel electrophoresis

= Cytochrome c oxidase 1 

= Agarose

= 700 best pair band

= Wizard SV Gel kit 

= 20 µL purified DNA

= BLAST & MEGA v.6.0

Marker

Blood

Egg



Eggs Blood Total

Perak - 6 6

Johor 162 64 226

Pahang 24 92 116

186 162

Sample size


