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Macrofouling

Microfouling

(Martín-Rodríguez et la., 2015)

LivingNon-living

Undesirable accumulation of unwanted material (microorganisms, plants & animals) on
submerged structures (Dürr & Thomason, 2010; IMO, 2017)

FOULING =



(Image modified from Frith, 2017)
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Genera = 46
Species = 600 (Madin, 2010; Bloecher et al., 2013)

Fouling polychaetes

Branchiomma bairdi Hydroides elegans

Tubeworms

Sabellidae Serpulidae

Pseudopolydora kempi

Burrowers

Spionidae Terebellidae

Nicolea venustula



• Euryhaline (brackish water) 

• 6 species in the world:

1) F. enigmaticus 4) F. shenzhensis

2) F. macrodon 5) F. talehsapensis

3) F. miamiensis 6) F. uschakovi

• Ecosystem engineer

• Factor of reproductive & settlement:

- temperature

- salinity 

• Ideal habitat: 

- enclosed area & turbid waters

- rich in organic matter 

- weak currents
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Ficopomatus cf. uschakovi
(Image modified from Styan et al., 2017)

Serpulidae: Genus Ficopomatus Southern, 1921

Scale bar = 0.1 mm

(Kupriyanova & Dittmann, 2008; Dittmann et al., 2009; Bastida-
Zavala et al., 2017)



Ficopomatus cf. uschakovi in Setiu Wetlands (mangrove plants)

Rhizophora apiculata

Nypa fruticans

Attached on gastropod

Dostia cornucopia &
Dostia violacea

Floating rotten wood/stems

(Kupriyanova, pers. com.)

*Local name = Karah/Karas
(Kamaruddin, pers. com.)



Attached on oyster

Ficopomatus cf. uschakovi in Setiu Wetlands (man-made structures)

Saccrostrea cucullata & Magallana bilineata

Attached on piling

Aquaculture



Why fouling serpulid study is important?

(Modified from Pillai, 2008)

Indo-West Pacific

Ficopomatus enigmaticus

Ficopomatus macrodon

Ficopomatus shenzhensis

Ficopomatus talehsapensis

Ficopomatus uschakovi

INDIAN OCEAN

PACIFIC OCEAN

• Fouling pattern research -

worldwide

• Fouling serpulid status in 

Malaysia - poorly known

• Previous fouling study -

west coast Peninsular 

Malaysia 

Global 
estuarine 
invader! 

(Styan et al., 2017)

Malaysia?
Madin, 2010



Objectives

To determine spatial and 
temporal distribution of 

Ficopomatus cf. uschakovi
in Setiu Wetlands

1
To determine the effect of 
environmental parameters 

on the distribution of 
Ficopomatus cf. uschakovi

in Setiu Wetlands

2



Study location

- February 2017 - October 2018
- 15 sampling stations

ST A

ST B

ST C

South China Sea

Setiu

P. Layar

Jetty

P. Besar

P. Gemia

Sg. Setiu

May 2017 – July 2018

(14 months) 

River mouth (new inlet)

Natural (control) 

Cage culture

Abandoned cage culture

Station

Cage culture

Fish pond culture

Island

Exposed sand

Land

Beach



Plate deployment (14 cm x 10 cm)
Monthly assessment 

(May 2017 – July 2018)

(Modified from Dittmann et al., 2009; Madin, 2010)

F. cf. uschakovi tubes 
(front & back) were 
counted & recorded

Monthly assessment & statistical analyses

In-situ parameters
(surface & bottom):

1. Temperature (oC)
2. Salinity (ppt)
3. pH
4. DO (mg/L)

Statistical analyses:

1. Kruskal-Wallis / 
One-way ANOVA

2. PCA 

Statistical significance, p<0.05 

Mean density = 

Individuals.dm-2

(1 dm = 100 cm)

Plate replacement
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• Heating effect of sun, cloud cover & tide

• ST C high – River mouth (seawater intrusion)
• Oct 2017 – Feb 2018 (northeast monsoon) 

(Akhir, 2014)
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• Low DO compared to Suratman et al. (2016)
> Sg. Ular – palm oil plantation
> Aquaculture – respiration, organic discharge
> Domestic waste – Sg. Setiu

• Slightly natural
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Mean density of Ficopomatus cf. uschakovi tube

p > 0.05

•Wide variation of F. cf. uschakovi – seasonal condition

• Wide variation of F. cf. uschakovi – seasonal condition
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Mean density of Ficopomatus cf. uschakovi tube
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• Kruskal Wallis test:

- Wide variation

- Mean density (front & 

back) did not differ 

significantly (p > 0.05) 

between sampling 

stations

- High density – back 

side (protected 

orientation & weak 

current)

FRONT

BACK
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• High occurrence – ST C (high salinity & 
sheltered)

• Salinity – affected larval settlement (Dittmann

et al., 2009)

• High density – back side (protected 
orientation & weak current)

• Larval preference – enclosed area & weak 
water currents (Dittmann et al., 2009)
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Principal Component Analysis (PCA)

• Distribution and occurrence affected by:

- temperature
- salinity 
- pH

• The occurrence and breeding periods of 
marine organisms largely depend on 
environmental fluctuations – particularly 
temperature and salinity (Sahu, 2011)PC1

PC2

PC3



Conclusion

• Larval attachment – spatially & temporally variable

• Higher density – station with high salinity & in protected orientation

• Distribution & occurrence affected by temperature, salinity & pH

Yearly monitoring is needed

 Settlement cue for antifouling measures

Ficopomatus cf. uschakovi in Setiu Wetlands:

Recommendations



Scholarship

• INOS staffs 
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• Postgraduate friends

• Family members

Research Grant
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Thank you for your attention! 

Aerial photograph of Setiu Wetlands by Mr Azam Yaacob (4 November 2018)
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Ficopomatus cf. uschakovi settlement rate

Station Plate position
Settlement rate

(individuals.dm-2/sampling month)

A
Front 0.027

Back 0.067

B
Front 0.020

Back 0.037

C
Front 0.023

Back 0.090

Mean total 0.044

High value – back side 

LOW 
settlement rate



Ficopomatus cf. uschakovi settlement rate
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(Dittmann et al, 2009)

Control method (Australia):

• Deoxygenation of ballast water using nitrogen 

gas (killed 80% of larvae)

• Physical – freshwater

• Mechanical – scrapping

• Chemical – anti-fouling paint




