
47

Annex 1

COMPOSITION OF THE INTERNATIONAL EMERGENCy DISEASE 
INVESTIGATION TASk FORCE ON A SERIOUS FISH DISEASE OUTBREAk IN 
THE CHOBE/ZAMBEZI RIVER SySTEM

FAO headquarters, Rome, Italy
•	Dr Rohana Subasinghe (Supervising Officer from HQ)
 Senior Fishery Resources Officer (Aquaculture)
 Aquaculture Management and Conservation Service (FIMA) 

Fisheries and Aquaculture Management Division 
 Fisheries and Aquaculture Department 

Food and Agriculture Organization of the UN 
Viale delle Terme di Caracalla 
00153 Rome, Italy 
Tel.: + 39 06 570 56473 
Fax: + 39 06 570 53020 
E-mail: Rohana.Subasinghe@fao.org

•	Dr		Melba	B.	Reantaso	(Botswana	Mission	Team	Leader) 
Fishery Resources Officer (Aquaculture)  
Aquaculture Management and Conservation Service (FIMA)  
Fisheries and Aquaculture Management Division (FIM)  
Fisheries and Aquaculture Department  
Food and Agriculture Organization of the United Nations (FAO)  
Viale delle Terme di Caracalla  

 00153, Rome, Italy 
Phone: + 39 06 570 54843; Mobile Phone: +39 3408584179

 Fax: + 39 06 570 53020
 E-mail: Melba.Reantaso@fao.org

Botswana Department of wildlife and National Parks (Gaborone, Maun 
and kasane) and kasane Veterinary Office

•	Mr	Shaft	M	Nengu
 Principal Scientific Officer 1
 Department of Wildlife and National Parks
 Fisheries Division 
 PO Box 131, Gaborone, Botswana
 Tel.: (Direct) +267-319 1047
 Tel.: +267-3971 405
 Facsimile: +267-3912354
 E-mail: snengu@gov.bw



International Emergency Fish Disease Investigation Task Force Report48

•	Kasane	Team	(Dr	Bernard	Mbeha,	KV	Motshereganyi,	M.	Bakani,	
R.G. Rammusi, K Kesego, B Mobiegi)

Aquatic Animal Health Research Institute (AAHRI, Bangkok, Thailand)
•	Dr	Suda	Tandavanitj	
 Director
 Inland Aquatic Animal Health Research Institute (AAHRI)
 OIE Reference Laboratory on EUS 

Inland Fisheries Research and Development Bureau 
Department of Fisheries 
Paholyothin Road, Jatuchak 

 Bangkok 10900, Thailand 
Tel.: (66) 2 579 4122 
Fax: (66) 2 561 3993 
E-mail: sudat@fisheries.go.th 

•	Dr	Somkiat	Kanchanakhan	(member	of	Botswana	mission)
 Senior Fishery Biologist and OIE expert on EUS
 Inland Aquatic Animal Health Research Institute (AAHRI)
 OIE Reference Laboratory on EUS 

Inland Fisheries Research and Development Bureau 
Department of Fisheries 
Paholyothin Road, Jatuchak 

 Bangkok 10900, Thailand 
Tel.: (66) 2 579 4122 
Fax: (66) 2 561 3993 
E-mail: kanchanakhan@yahoo.com

•	Ms	Varinee	Panyavachira
 Fishery Biologist
 Inland Aquatic Animal Health Research Institute (AAHRI)
 OIE Reference Laboratory on EUS 

Inland Fisheries Research and Development Bureau 
Department of Fisheries 
Paholyothin Road, Jatuchak 

 Bangkok 10900, Thailand 
Tel.: (66) 2 579 4122 
Fax: (66) 2 561 3993 
E-mail: ninee43@hotmail.com



49Annexes

Network of Aquaculture Centres in Asia and the Pacific (NACA, Bangkok, 
Thailand)

•	Dr	C.V.	Mohan	(member	of	Botswana	mission) 
Aquatic Animal Health Specialist 
Network of Aquaculture Centres in Asia-Pacific 
Suraswadi Building, Department of Fisheries 
Kasetsart University Campus 
Ladyao, Jatujak, Bangkok 10900, Thailand 
Tel.: 66-2-561-1728 (ext 117) 
Fax: 66-2-561-1727 
Email: mohan@enaca.org

•	Dr	Michael	J.	Phillips
 Environment Specialist and Programme Manager (Research and 

Development)
 Network of Aquaculture Centres in Asia-Pacific 

Suraswadi Building, Department of Fisheries 
Kasetsart University Campus 
Ladyao, Jatujak, Bangkok 10900, Thailand

 Tel: +662 561 1728
 Fax: +662 561 1727
 Email: mjpaqua@gmail.com

Namibia Ministry of Fisheries and Marine Resources (Caprivi, Namibia)
•	Dr	Ben	Van	der	Waal	(member	of	Botswana	mission)
 Integrated Management of the Zambezi/ Chobe River System Fishery 

Resource Project (A joint project between the Ministry of Fisheries & 
Marine Resources, WWF and NNF) 
c/o Ministry of Fisheries & Marine Resources 
Private Bag 1004, Ngweze, Katima Mulilo 
Caprivi Region, Namibia 
Tel.: +264 66 252-392 
Fax: +264 66 253-226 
Cell.: +264 81 327 8008 
Email: zamchobe@iway.na



 



51 

Annex 2

PROCEDURES FOR INVESTIGATING A DISEASE OUTBREAk

There are 9 basic steps5 for investigating an outbreak of a disease, however, not all steps 
are necessarily included in every investigation nor do they follow the same sequence, and 
several steps may be taken simultaneously: 

9 Basic steps Information/Action required

1 Establish a 
diagnosis

Provisional diagnosis based on:
species of fish affected 
clinical signs
gross pathology
seasonality (if applicable)
Verification of provisional diagnosis based on laboratory results 

2 Define a “case” A ‘case definition’ is simply an agreed set of rules which permits investigators to 
uniformly decide that a particular individual has or does nor have a particular disease 
as defined; it is important to develop a set of rules that will define both suspect and 
confirmed cases.
By definition, a case definition is a set of standard criteria for deciding whether an 
individual study unit of interest has a particular disease or other outcome of interest. 
The study unit may be an individual animal or group of animals such as a pond of 
shrimp, a cage of fish, an entire farm or a village, an entire river system.

3 Confirm that an 
outbreak is actually 
occurring

It is important to know the normal percentage of a mortality event versus an 
outbreak caused by a disease, for example. Confirmation that an outbreak is actually 
occurring is particularly required in cases where a disease is endemic or prevalent.

4 Characterise the 
outbreak in terms 
of time, afected/
unaffected fish, 
and place

Time: 
•	What	is	the	exact	period	of	

the outbreak?
•	Given	the	diagnosis,	what	

is the probably period of 
exposure?

•	Is	the	outbreak	most	likely	
a common source (e.g. 
intoxication, contaminated 
water or equipment), 
propagated (e.g. animal to 
animal transmission as in 
infectious agents) or both?

Fish:
•	Any	characteristic	about	

the fish for which 
specific attack rates vary?

•	Which	groups	have	the	
highest and which have 
the lowest attack rates?

Example of computation 
for Attack Rate (AR):
AR1 = Number with  
Disease/Total #  of fish in 
a sample

Place:
•	Significant	features	

of the geographical 
distribution of cases?

•	Relevant	attack	rates?

Time: Duration of  an outbreak is influenced by: the # of susceptible animals exposed 
to a source of infection which become infected; the period of time over which 
susceptible animals are exposed to the infection source; the minimum and maximum 
incubation period of the disease.
Fish: species, age, sex and geographical origin
Place: for example in farmed fish, looking at patterns in different ponds, making 
diagram are useful; type of fishery ital information about the Chobe-Zambezi River 
system, e.g. fish species, fish stocking activities, water quality and other environmental 
data, etc.

5 From Lilley, J.H., Callinan, R.B., Chinabut, S., Kanchanakhan, S., MacRae, I.H. and Phillips, M.J. 
1998. EUS Technical Handbook. AAHRI, Bangkok. 88 p.
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9 Basic steps (Continued)  Information/Action required

5 Analysing the data Include specific factors such as species, age, sex, etc.
Analysis of time, place and fish data

6 Working hypothesis Based on outcomes of 5:
Whether an outbreak is common source or propagating?
If common source, whether it is point or multiple exposure?
Mode of transmission – contact, vehicle or vector?
Any hypothesis should be compatible with facts.

7 Intensive follow-up Clinical, pathological and microbiological examinations; water quality data analysis; 
relevance of recent meteorological data
Epidemiological follow-up – search for additional cases
Flow charts of management and movements of fish, water and equipment
Transmission trials

8 Control and 
prevention

Recommendations and advice to terminate the outbreak (if possible) and reduce the 
risk of similar or future outbreaks

9 Reporting Written report to serve a permanent record as reference for future outbreaks.
Background, methods, results, case definition, hypothesis, financial impacts, 
recommendations, appendices containing laboratory reports, etc.
All other relevant information, for e.g.:
Any human health implications 
Analogy to other disease outbreaks
Marketing of fish
Local fish disease diagnostic capacities (fisheries, veterinary and/or other relevant 
departments/universities)
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Annex 3

STANDARDIZED PROCEDURES FOR PARASITOLOGy, BACTERIOLOGy, 
VIROLOGy AND HISTOPATHOLOGy 

Bacteriology examination 
Only clinically diseased specimens were subjected to bacterial isolation using 
tryptone soya agar (TSA) or cytophaga agar (CA). Fish with white patches on 
the body were subjected to flexibacterial isolation using CA while fish with 
haemorrhagic lesion on the body or showing abdominal swelling were used for 
bacterial isolation in TSA. 

Fish were sacrificed by a pit in the brain or a cut in the notochord. For external 
surface, the wound surfaces were cleaned with a tissue paper or cotton. External 
contamination were disinfected using hot spatula or wiped with 75 percent 
alcohol. Using a sterile scalpel blade, a cut was made through the wound surface 
and a sterile bacterial loop was used to isolate bacteria in the muscle tissue beneath 
the wound. For internal organs, fish abdomen was aseptically opened with a sterile 
pair of scissors or a scalpel blade. A small cut in the liver, kidney or spleen was 
made using a sterile scalpel blade and bacteria was isolated using a sterile bacterial 
loop and placed in TSA medium. Agar plates are incubated at room temperature 
under moisture container. Isolated bacteria may need to be sub-cultured before 
transferring into transporting medium containing TSA. 

Mycology examination 
Only clinically diseased specimens with visible oomycete infection were subjected 
to oomycete isolation using glucose-peptone agar (GP). 

For large fish, those showing moderate, pale, raised, dermal lesions are most 
suitable for oomycete isolation attempts. Scales around the periphery of the lesion 
were removed and the underlying skin was seared with a red-hot spatula to sterilise 
the surface. Using a sterile scalpel blade and a sterile fine-pointed forceps, a cut 
was made through the stratum compactum underlying the seared area and the 
underlying muscle was exposed by cutting horizontally and reflecting superficial 
tissues. In order to prevent contamination, instruments should not make contact 
with external surface. Using aseptic techniques, affected muscle, approximately 
2 mm3, were carefully excised and placed in a petri dish containing GP agar with 
penicillin G (100 units/ml) and oxolinic acid (100 µg/ml).  

Specimens smaller than <20 cm in length can be sampled by cutting the fish into 
two using a sterile scalpel and slicing a cross-section through the fish at the edge 
of the lesion. Flame the scalpel until red-hot and use this to sterilise the exposed 
surface of the muscle. Use a small sterile scalpel blade to cut out a circular block of 
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muscle (2-4 mm3) from beneath the lesion and place it in GP agar plate. Seal plates, 
incubate at room temperature or at 22 °C – 25 °C and examine daily. Emerging 
hyphal tips should be repeatedly transferred on to fresh plates of GP agar until 
cultures are free of contamination.

During the field visit, the GP plates were incubated or kept on top of small 
refrigerator in the hotel room to keep the plate warm at 22 °C–25 °C. As the 
hotel’s room temperatures were around 15 °C–20 °C, the oomycete hyphae were 
transferred from GP plates to GP tubes before transport to AAHRI. 

Virology examination
Only clinically diseased specimens were subjected to virus isolation. One gram 
of pooled organs was placed in a vial containing transporting medium, Hanks’ 
balanced salt solution (HBSS) containing penicillin (800 IU/ml), streptomycin 
(800 µg/ml) and 2 percent serum (one volume of organs in nine volumes of 
transportation fluid). The specimens were kept in HBSS vials and stored in a cool 
box until virus extraction. 

Virus extraction had been carried out within 10 hrs after fish sampling using 
the following procedures. Decant transporting medium from organ sample, 
homogenize organ pools using a mortar and pestle until a paste is obtained 
followed by dilution in fresh transport medium at a dilution rate of 1/10. Sterile 
fine sand was added to facilitate grinding. Tissue debris and sand were separated 
using a hand centrifuge to obtain clear tissue extract. Extracts were diluted using 
HBSS (1:50 final dilution) and filtered through 0.45 micron syringe-attached 
disposable filter units. Extracts were kept in cool box prior to transport to 
AAHRI in Bangkok. 

Simultaneous cell culture and extract inoculations were carried out using 
2 different fish cell lines, EPC and BF2. Viral isolation was conducted in 24-well 
plates. The following steps are general procedures practised at AAHRI:

1. The 24-well plate is first seeded with a single cell suspension of the fish cell 
line in maintenance medium (L-15 medium containing 2 percent fetal calf 
serum, 100 IU/ml penicillin and 100 µg/ml streptomycin).

2. Each well receives 1.3-1.4 ml of cell suspension. Cells with complete 
monolayer in 25 cm2 tissue culture flask is sufficient to produce 80 to 
90 percent confluent monolayer in 1 day after seeding in one 24 well tissue 
culture plate.

3. One tissue extract (1:50 dilution) is immediately inoculated into 2 wells. 
First well receives 200 µl inoculum; while the second well receives 50 µl 
inoculum. The same numbers of replicate wells are used as negative controls 
for each plate.

4. The tissue extract-inoculated cells are incubated at 22 °C and observed daily 
for cytopathic effect or CPE for at least 14 days. 

5. A first blind passage of culture fluids is performed on days 7 to 10. Viral 
passage or subculture is done by transferring 200 µl of supernatant from 
each well to fresh culture 24-wells plate. CPE observation is still continuing 
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in the old plates for a further 5 to 7 days. Second blind passage was also 
carried out.

6. Samples showing CPE in which the cell monolayer changed, disintegrated, 
sloughed off the surface of the tissue-culture wells or ended with cell lysis, 
will be passaged to provide larger quantities of suspect virus. If viruses are 
isolated, the supernatants will be collected, aliquoted in tubes with 1 ml 
quantities and stored, some tubes at 4 °C and some tubes at –20 °C or 
–80 °C, for further characterisation.

Histology examination
Procedures for collecting samples for histology follow the steps below:

Sample only live or moribund specimens of fish with clinical lesions.1. 
Take samples of skin/muscle (<1 cm2. 3), including the leading edge of the 
lesion and the surrounding tissue. Parts of internal organs may also be 
collected. For small fish, the fish operculum and abdomen were cut and 
opened.
Fix the tissues or fish specimens immediately in 10 percent formalin. The 3. 
amount of formalin shall be 10 times the volume of the tissue to be fixed. 
The tissues were properly fixed for at least 24 hour.
Transfer the fixed tissue into small bags with formalin-moistened tissue 4. 
paper them wrap properly to prevent leakage or smell. 
Transport the bags of fish tissue in a cool box to AAHRI for analysis.5. 

Histological procedures include processing of the fixed tissue involves 
dehydration through ascending alcohol grades, clearing in a wax-miscible agent 
and impregnation with wax in an automate tissue processor. The blocks of fish 
tissue are cut at about 5 µm and mounted on a glass slide. Before staining, the 
section must be completely de-waxed and stained in haematoxylin and eosin 
(H&E). H&E and general fungus stains (e.g. Grocott’s stain) will demonstrate 
typical granulomas and invasive hyphae.





57 

Annex 4

EUS REFERENCES (TAkEN FROM BALDOCk Et Al., 2005 AND ADDITIONAL 
UPDATED REFERENCES FROM THE SCIENTIFIC LITERATURE)

Andrew, T.G., Huchzermeyer, K.D.A., Mbeha, B.C. & Nengu, S.M. 2008. Epizootic 
ulcerative syndrome affecting fish in the Zambezi river system in southern Africa. 
Vet. Rec. 163:629-631.

Baldock, F.C., Blazer, V., Callinan, R., Hatai, K., Karunasagar, I. Mohan, C.V. 
& Bondad-Reantaso, M.G. 2005. Outcomes of a short expert consultation on 
epizootic ulcerative syndrome (EUS): re-examination of causal factors, case 
definition and nomenclature. In P. Wlaker, R. Lester and M.G. Bondad-Reantaso 
(eds). Diseases in Asian Aquaculture V, pp. 555–585. Fish Health Section, Asian 
Fisheries Society, Manila. 

Blazer, V.S., Bondad-Reantaso, M.G., Callinan, R.B., Chinabut, S., Hatai, K., 
Lilley, J.H. & Mohan, C.V. 2005. Aphanomyces invadans (= A. piscicida): A Serious 
Pathogen of Estuarine and Freshwater Fishes, pp. 24-41. In Cipriano, R.C., 
Shchelkunov, I.S. and Faisal Mohamed (editors). Health and Diseases of Aquatic 
Organisms: Bilateral Perspectives. Proceedings of the Second Bilateral Conference 
Between Russia and the United States. 21-18 September 2003. Sheperdstown, West 
Virginia. Michigan State University, East Lansing, Michigan.

Blazer, V.S., Lilley, J., Schill, W.B., Kiryu, Y., Densmore, C.L., Panyawachira, V. & 
Chinabut, S. 2002. Aphanomyces invadans in Atlantic menhaden along the east 
coast of the United States. Journal of Aquatic Animal Health 14, 1-10. 

Blazer V.S., Vogelbein, W.K., Densmore, C.L., May, E.B., Lilley, J.H. & Zwerner, 
D.E. 1999. Aphanomyces as a cause of ulcerative skin lesions of menhaden from 
Chesapeake Bay tributaries. Journal of Aquatic Animal Health 11, 340-349. 

Bondad-Reantaso, M.G., Lumanlan, S.C., Natividad, J.M. & Phillips M.J. 1992. 
Environmental monitoring of the epizootic ulcerative syndrome (EUS) in fish from 
Munoz, Nueva Ecija in the Philippines, In M. Shariff, R.P. Subasinghe and J.R. 
Arthur, eds. Diseases in Asian Aquaculture I, Fish Health Section, Asian Fisheries 
Society, Manila, The Philippines. pp. 475-490. 

Bondad-Reantaso, M.G., Hatai, K. & Kurata, O. 1999a. Aphanomyces from 
EUS-infected fish in the Philippines and Bangladessh and MG-infected fish from 
Japan: I. Comparative cultural, biological and biochemical characterization, PP 
35. In Book of Abstracts, Fourth Symposium on Diseases in Asian Aquaculture, 
November 22-26, 1999, Cebu City, Philippines. Fish Health Section, Asian 
Fisheries Society. 



International Emergency Fish Disease Investigation Task Force Report58

Bondad-Reantaso, M.G., Hatai, K. & Kurata, O. 1999b. Aphanomyces from EUS-
infected fish in the Philippines and Bangladesh and MG-infected fish from Japan: II. 
Pathogenicity studies, PP 36. In Book of Abstracts, Fourth Symposium on Diseases 
in Asian Aquaculture, November 22 26, 1999, Cebu City, Philippines. Fish Health 
Section, Asian Fisheries Society. 

Bondad-Reantaso, M.G., Hatai, K. & Kurata, O. 1999c. Aphanomyces from EUS-
infected fish in the Philippines and Bangladesh and MG-infected fish from Japan: 
III. Presence of galactose binding protein, PP 37. In Book of Abstracts, Fourth 
Symposium on Diseases in Asian Aquaculture, November 22-26, 1999, Cebu City, 
Philippines. Fish Health Section, Asian Fisheries Society. 

Bondad-Reantaso, M.G., McGladdery, S., East, I. & Subasinghe, R.P. (eds). 2001. 
Asia Diagnostic Guide to Aquatic Animal Diseases. FAO Fisheries Technical Paper 
No. 402. Supplement 2. Rome, FAO. 2001. 240 p. (also available online at http://
www.enaca.org/NACA-Publications/ ADG-complete.pdf). 

Brogden, K.A. & Guthmiller, J.M. (eds). 2002. Polymicrobial diseases. ASM Press, 
Washington. D.C. 446p.

Callinan R.B. 1994. Red spot disease-EUS in Australia In R.J. Roberts, B. Campbell 
and I.H. MacRae (eds). Proceedings of the ODA Regional Seminar on Epizootic 
Ulcerative Syndrome, Aquatic Animal Health Research Institute, Bangkok, 25-27 
January 1994. AAHRI, Bangkok. pp. 189-193. 

Callinan, R.B. 1997. Pathogenesis of red spot disease (epizootic ulcerative syndrome) 
in estuarine fish in eastern Australia and the Philippines. Ph D thesis. University of 
Queensland. 232 p. 

Callinan, R.B. & Keep, J.A. 1989. Bacteriology and parasitology of red spot disease 
in sea mullet, Mugil cephalus L., from eastern Australia. Journal of Fish Diseases 
12, 349-356. 

Callinan, R.B., Fraser, G.C. & Virgona, J.L. 1989. Pathology of red spot disease in sea 
mullet, Mugil cephalis L., from eastern Australia. Journal of Fish Diseases 12, 467-479. 

Callinan, R.B., Paclibare, J.O., Bondad-Reantaso, M.G., Chin, J.C. & Gogolewski, 
R.P. 1995. Aphanomyces species associated with epizootic ulcerative syndrome 
(EUS) in the Philippines and red spot disease (RSD) in Australia: Preliminary 
comparative studies. Diseases of Aquatic Organisms 21, 233-238. 

Callinan, R.B., Chinabut, S., Kanchanakhan S., Lilley, J.H. & Phillips, M.J. 1997. 
Epizootic ulcerative syndrome (EUS) of fishes in Pakistan. A report of the findings 
of a mission to Pakistann, 9-19 March 1997. Prepared by collaboration between 
ACIAR, AAHRI, NACA, ODA, NAW-Fisheries and Stirling University, UK. 

Catap, E.S. & Munday, B.L. 1998. Effects of variations of water temperature and 
dietary lipids on the expression of experimental epizootic ulcerative syndrome 
(EUS) in sand whiting, Sillago ciliata. Fish Pathology 33, 327-335. 

Catap, E.S. & Munday, B.L. 2002. Development of a method for reproducing 
epizootic ulcerative syndrome using controlled doses of Aphanomyces invadans in 
species with different salinity requirements. Aquaculture 209, 35-47. 

Chinabut, S. 1998. Epizootic ulcerative syndrome: Information up to 1997. Fish 
Pathology 33, 321-326. 



59Annexes

Chinabut, S. & Roberts, R.J. 1999. Pathology and Histopathology of Epizootic 
Ulcerative Syndrome (EUS). Aquatic Animal Health Research Institute, 
Department of Fisheries, Royal Thai Government, Bangkok, Thailand, ISBN 
974-7604-55-8. 33 pp. 

Chinabut, S., Roberts, R.J., Willoughby, G.R. & Pearson, M.D. 1995. Histopathology 
of snakehead, Channa striatus (Bloch), experimentally infected with the specific 
Aphanomyces fungus associated with epizootic ulcerative syndrome (EUS) at 
different temperatures. Journal of Fish Diseases 18, 41-47. 

Cruz-Lacierda, E.R. & Shariff, M. 1995. Experimental transmission of epizootic 
ulcerative syndrome (EUS) in snakehead, Ophicephalus striatus. In M. Shariff, J.R. 
Arthur and R.P. Subasinghe (eds.) Diseases in Asian Aquaculture II, Fish Health 
Section, Asian Fisheries Society, Manila. Philippines. pp. 327-336. 

Dahal, S.P., Shrestha, M.K., Pradhan, S.K. & Jha, D.K. 2008. Occurrence of 
epizootic  ulcerative syndrome in pond fish of Kapilvastu District of Nepal, pp. 
169-178. In Bondad-Reantaso, M.G., Mohan, C.V., Crumlish, M. and Subsainghe, 
R.P. (eds.) Diseases in Asian Aquaculturee VI. Fish Health Section, Asian Fisheries 
Society, Manila, Philippines. 505 pp.

David, J.C. & Kirk, P.M. (eds). 1997. Index of Fungi. IMI: CAB International, 
Wallingford, 6 (13), 706. 

David, J.C. & Kirk, P.M. (eds). 1998. Index of Fungi. IMI: CAB International, 
Wallingford, 6 (15), 796. 

Davis, B.D. 1980. Evolution of microbiology and of microbes, pp. 1-13. In B.D. 
Davis, R. Dulbecco, H.N. Eisen, and H.S. Ginsberg (eds.) Microbiology, Including 
Immunology and Molecular Genetics. 3

rd
 edition. Hagerstown, Maryland. Harper 

and Row Publishers. 1355 pp. 
Egusa, S. 1992. Mycotic granulomatosis. In: “Infectious diseases of fish”. A.A. 

Balkema Rotterdam, pp. 392-336. 
Egusa, S. & Masuda, N. 1971. A new fungal disease of Plecoglossus altivelis. Fish 

Pathology 6, 41-46. 
Egusa, S. 1992. Mycotic granulomatosis. In: “Infectious diseases of fish”. A.A. 

Balkema Rotterdam, pp. 392-336.
Egusa, S. & Masuda, N. 1971. A new fungal disease of Plecoglossus altivelis. Fish 

Pathol. 6, 41-46.
FAO. 1986. Report of the expert consultation on ulcerative fish diseases in the Asia-

Pacific region. (TCP/RAS/4508). Bangkok, August 1986. FAO, Regional Office for 
Asia and the Pacific, Bangkok. 

Fraser, G.C., Callinan, R.B. & Calder, L.M. 1992. Aphanomyces species associated 
with red spot disease - an ulcerative disease of estuarine fish from eastern Australia. 
Journal of Fish Diseases 15, 173-181. 

Frerichs, G.N. 1995. Viruses associated with the epizootic ulcerative syndrome (EUS) 
of fish in south-east Asia. Veterinary Research 26, 449-454. 

Frerichs, G.N., Millar, S.D. & Roberts, R.J. 1986. Ulcerative rhabdovirus in fish in 
Southeast Asia. Nature 322, 216. 



International Emergency Fish Disease Investigation Task Force Report60

Frerichs, G.N., Hill, B.J. & Way, K. 1989. Ulcerative disease rhabdovirus: cell line 
susceptibility and serological comparison with other fish rhabdoviruses. Journal of 
Fish Diseases 12, 51-56. 

Frerichs, G.N., Millar, S.D. & Chinabut, S. 1993. Clinical response of snakeheads 
(Ophicephalus striatus) to experimental infection with snakehead fish rhabdovirus 
and snakehead cell line retrovirus. Aquaculture 116, 297-301. 

Ganapathi, M.N., Rajesh, K.M., Sahoo, A.K. & Shankar, K.M. 2008. Monolconal 
antibody-based detection of Aphanomyces invadans for surveillance and prediction 
of epizootic ulcerative syndrome (EUS) outbreak in fish, pp. 157-168. In Bondad- 
Reantaso, M.G., Mohan, C.V., Crumlish, M. and Subsainghe, R.P. (eds.) Diseases 
in Asian Aquaculturee VI. Fish Health Section, Asian Fisheries  Society, Manila, 
Philippines. 505 pp.

Greuter, W., McNeill, J., Barrie, F.R., Burdet, H.M., Demoulin, V., Filgueiras, V.T.S., 
Nicolson, D.H., Silva, P.C., Skog, J.E., Trehane, P., Turland, N.J. & Hawksworth, 
D.L. 2000. International Code of Botanical Nomenclature (Saint Louis Code). 
Regnum Vegetabile 138: 474 pp. K_nigstein, Germany: Koeltz Scientific Books. 

Hanjavanit, C., Hiroki, S. & Hatai, K. 1997. Mycotic granulomatosis found in two 
species of ornamental fishes imported from Singapore. Mycoscience 38, 433-436. 

Hatai, K. 1980. Studies on pathogenic agents of saprolegniasis in fresh water fishes. 
Special Report of the Nagasaki Prefecture Institute of Fisheries 8, 1-95 (In Japanese, 
English summary). 

Hatai, K. & Egusa, S. 1978. Studies on the Pathogenic Fungus of Mycotic 
Granulomatosis - II. Some note on the MG-fungus. Fish Pathology 13, 85-89. (In 
Japanese, English abstract). 

Hatai, K. & Egusa, S. 1979. Studies on the Pathogenic Fungus of Mycotic 
Granulomatosis - III. Development of the medium for MG-fungus. Fish Pathology 
13, 147-152. (In Japanese, English abstract). 

Hatai, K., Egusa, S., Takahashi, S. & Ooe, K. 1977. Study on the pathogenicity 
fungus of mycotic granulomatosis - I. Isolation and pathogencity of the fungus from 
cultured ayu infected with the disease. Fish Pathology 12, 129-133. (In Japanese, 
English abstract). 

Hatai, K., Takahashi, S. & Egusa, S. 1984. Studies on the pathogenic fungus of mycotic 
granulomatosis - IV. Changes of vlood constituents in both ayu, Plecoglossus altivelis, 
experimentally inoculated and naturally infected with Aphanomyces piscicida. Fish 
Pathology 19, 17-23. 

Hatai, K., Nakamura, K., Yuasa, K. & Wada, S. 1994. Aphanomyces infection in 
dwarf gourami (Colisa lalia). Fish Pathology 29, 95-99. 

Iqbal, M.M., Tajima, K. & Ezura, Y. 1998. Phenotypic identification of motile Aeromonas 
isolated from fishes with epizootic ulcerative syndrome in Southeast Asian countries. 
Bulletin of the Faculty of Fisheries Hokkaido University 49, 131-141. 

Kanchanakhan, S., Saduakdee, U. & Areerat, S. 1998. Virus isolation from epizootic 
ulcerative syndrome-diseases fishes. The 5

th
Asian Fisheries Forum, November 

11-14, 1998. Chiangmai, Thailand. (Abstract, p. 99). 



61Annexes

Kanchanakhan, S., Saduakdee, U. & Areerat, S. 1999. Virus isolation from epizootic 
ulcerative syndrome-diseased fishes. Asian Fisheries Science 4, 327-335. 

Kanchanakhan, S., Chinabut, S., Tonguthai, K. & Richards, R.H. 2002. Epizootic 
ulcerative syndrome of fishes: rhabdovirus infection and EUS induction experiments 
in snakehead fish, pp 383-394. In C. R. Lavilla-Pitogo and E. R. Cruz-Lacierda 
(eds.) Diseases in Asian Aquaculture IV. Fish Health Section, Asian Fisheries 
Society, Manila. 

Karunasagar, I. & Karunasagar, I. 1994. Bacteriological studies on ulcerative 
syndrome in  India. In R.J. Roberts, B. Campbell and I.H. Macrae (eds.) Proceedings 
of the ODA Regional Seminar on Epizootic Ulcerative Syndrome. Aquatic Animal 
Health Research Institute, Bangkok, 25-27 January, 1994. pp 158-170. 

Karunasagar, I., Sugumar, G. & Karunasagar, I. 1995. Virulence characters of 
Aeromonas spp. isolated from EUS-affected fish. In M. Shariff, J.R. Arthur and 
R.P. Subasinghe (eds.) Diseases in Asian Aquaculture II. Fish Health Section, Asian 
Fisheries Society, Manila. pp. 307-314. 

Kasornchandra, J., Engelking, H.M., Lannan, C.N., Rohovec, J.S. & Fryer, J.L. 
1992. Characteristics of three rhabdoviruses from snakehead fish Ophicephalus 
striatus. Diseases of Aquatic Organisms 13, 89-94. 

Kiryu, Y., Shields, J.D., Vogelbein, W.K., Zwerner, D.E., Kator, H. & Blazer, V.S. 
2002. Induction of skin ulcers in Atlantic menhaden by injection and aqueous 
exposure to the zoospores of Aphanomyces invdans. Journal of Aquatic Animal 
Health 14, 11-24. 

Kiryu, Y., Shields, J.D., Vogelbein, W.K., Kator, H. & Blazer., V.S. 2003. Infectivity 
and pathogenicity of the oomycete Aphanomyces invadans in Atlantic menhaden 
Brevoortia tyrannus. Diseases of Aquatic Organisms 54, 135-146. 

Khan, M.H., Marshall, L., Thompson, K.D., Campbell, R.E. & Lilley, J.H. 
1998. Susceptibility of five fish species (Nile tilapia, Rosy barb, Rainbow trout, 
Stickleback and Roach) to intramuscular injection with the oomycete fish pathogen, 
Aphanomyces invadans. Bulletin of the European Association of Fish Pathologists 
18, 192-197. 

Kumamaru, A. 1973. A fungal disease of fishes in lake Kasumigiura and lake Kitaura. 
Report Stan. Ibaraki Prefecture 11, 129-142. (In Japanese). 

Kurata, O., Kanai, H. & Hatai, K. 2000. Hemagglutinating and hemolytic capacities 
of Aphanomyces piscicida. Fish Pathology 35, 29-33. 

Kurata, O. & Hatai, K. 2002. Activation of carp leukocytes by a galactose-binding 
protein from Aphanomyces piscicida. Developmental and Comparative Immunology 
26, 461-469. 

Kurata, O., Sanpei, K., Hikijii, K. & Hatai, K. 2002. A galactose-binding protein 
revealed as a hemagglutinin in Aphanomyces piscicida. Fish Pathology 37, 1-6. 

Leano, E.M., Lio-Po, G.D. & Dureza, L.A. 1995. Siderophore detection among 
bacteria associated with the epizootic ulcerative syndrome (EUS). In M. Shariff, J.R. 
Arthur and R.P. Subasinghe (eds.) Diseases in Asain Aquaculture II. Fish Health 
Section, Asian Fisheries Society, Manila. pp. 315-325. 



International Emergency Fish Disease Investigation Task Force Report62

Lilley, J.H. & Roberts, R.J. 1997. Pathogenicity and culture studies comparing 
Aphanomyces involved in epizootic ulcerative syndrome (EUS) with other similar 
fungi. Journal of Fish Diseases 20,101-110. 

Lilley, J.H., Hart, D., Richards, R.H., Roberts, R.J., Cerenius, L. & Söderhäll, 
K. 1997a. Pan-Asian spread of single fungal clone results in large scale fish kills. 
Veterinary Record 140, 653-654. Lilley, J.H., Thompson, K.D. and Adams, A. 
(1997b). Characterization of Aphanomyces invadans by electrophoretic and Western 
blot analysis. Diseases of Aquatic Organisms 30, 187-197. 

Lilley, J.H., Callinan, R.B., Chinabut, S., Kanchanakhan, S. MacRae, I.H. & 
Phillips, M.J. 1998. Epizootic Ulcerative Syndrome (EUS) Technical Handbook. 
The Aquatic Animal Health Research Institute, Bangkok. 88pp. 

Lilley, J.H., Hart, D., Panyawachira, V., Kanchanakhan, S., Chinabut, S., Soderhall, 
K. & Cerenius, L. 2003. Molecular characterization of the fish-pathogenic fungus 
Aphanomyces invadans. Journal of Fish Diseases 26, 263-275. 

Lio-Po, G.D. 1999. Epizootic ulcerative syndrome (EUS): recent developments. In 
Book of Abstracts, 

 
Symposium on Diseases in Asian Aquaculture: Aquatic Animal 

Health for Sustainability. Cebu City, Philippines. Fish Health Section, Asian 
Fisheries Society, Manila, Philippines. OP-77. 

Lio-Po, G.D., Albright, L.J. & Alapide-Tendencia, E.V. 1992. Aeromonas hydrophila 
in the epizootic ulcerative syndrome (EUS) of snakehead, Ophicephalus striatus, 
and catfish, Clarias batrachus: Quantitative estimation in natural infection and 
experimental induction of dermo necrotic lesion. In M. Shariff, R.P. Subasinghe 
and J.R. Arthur (eds) Diseases in Asian Aquaculture I. Fish Health Section, Asian 
Fisheries Society, Manila, The Philippines. pp. 461-474. 

Lio-Po, G.D., Traxler, G.S., Albright, L.J. & Leaño, E.M. 2000. Characterization of 
a virus obtained from snakeheads Ophicephalus striatus with epizootic ulcerative 
syndrome (EUS) in the Philippines. Diseases of Aquatic Organisms 43, 191-198. 

Lio-Po, G.D., Albright, L.J., Traxler, G.S. & Leano, E.M. 2001. Pathogenicity of 
the epizootic ulcerative syndrome (EUS)-associated rhabdovirus to snakehead 
Ophicephalus striatus. Fish Pathology 36, 57-66. 

Lio-Po, G.D., Albright, L.J., Traxler, G.S. & Leano, E.M. 2002. Experimental 
pathogenicity of the epizootic ulcerative syndrome (EUS)-associated rhabdovirus, 
Aeromonas hydrophila and Aphanomyces sp. in snakehead Channa striata. In Book 
of Abstracts, World Aquaculture 2002, Beijing. World Aquaculture Society, Baton 
Rouge USA. p. 434. 

Llobrera, A.T. & Gacutan, R.Q. 1987. Aeromonas hydrophila associated with 
ulcerative disease epizootic in Laguna de Bay, Philippines. Aquaculture 67, 273-278. 

Lumanlan-Mayo, S.C., Callinan, R.B., Paclibare, J.O., Catap, E.S. & Fraser, G.C. 
1997. Epizootic ulcerative syndrome (EUS) in rice-fish culture systems: an overview 
of field experiments 1993-1995. In T.W. Flegel and I.H. MacRae (eds.) Diseases in 
Asian Aquaculture III. Fish Health Section, Asian Fisheries Society, Manila, The 
Philippines. pp. 129-138. 



63Annexes

McGarey, D.J., Milanesi, L., Foley, D.P., Reyes, B.J., Frye, L.C. & Lim, D.V. 1991. 
The role of motile aeromonads in the fish disease syndrome (UDS). Experientia 
Reviews 47, 441-444. 

McKenzie, R.A. & Hall, W.T.K. 1976. Dermal ulceration of mullet (Mugil cephalus). 
Australian Veterinary Journal 52, 230-231. 

Miles, D.J.C., Thompson, K.D., Lilley, J.H. & Adams, A. 2003. Immunofluorescence 
of the epizootic ulcerative syndrome pathogen, Aphanomyces invadans, using 
monoclonal antibody. Diseases of Aquatic Organisms 55, 77-84. 

Miyazaki, T. & Egusa, S. 1972. Studies on mycotic granulomatosis in freshwater fish 
I. Mycotic granulomatosis in goldfish. Fish Pathology 7, 15-25. (In Japanese). 

Miyazaki, T. & Egusa, S. 1973a. Studies on mycotic granulomatosis in freshwater fish 
II. Mycotic granulomatosis prevailed in goldfish. Fish Pathology 7, 125-133. (In 
Japanese). 

Miyazaki, T. & Egusa, S. 1973b. Studies on mycotic granulomatosis in freshwater fish III. 
Bluegill.Mycotic granulomatosis in bluegill. Fish Pathology 8, 41-43. (In Japanese). 

Miyazaki, T. & Egusa, S. 1973c. Studies on mycotic granulomatosis in freshwater fish IV. 
Mycotic granulomatosis in some wild fishes. Fish Pathology 8, 44-47. (In Japanese).

Mohan, C.V. 2002. Inflammatory response of Indian major carps to Aphanomyces 
invadans, fungal pathogen of EUS. IFS Report. 36 p. 

Mohan, C.V. & Shankar, K.M. 1995. Role of fungus in epizootic ulcerative syndrome 
of fresh and brackishwater fishes of India. In M. Shariff, J.R. Arthur and R.P. 
Subasinghe (eds.) Diseases in Asian Aquaculture II. Fish Health Section, Asian 
Fisheries Society, Manila. Philippines. pp. 327-336. 

Nakamura, K., Yuasa, K., Simnuk, S., Hatai, K. & Hara, N. 1995. The ubiquinone 
system in Oomycetes. Mycoscience 36, 121-123. 

Noga, E.J. 1993. Fungal diseases of marine and estuarine fishes. In J.A. Couch and 
J.W. Fournie (eds) Pathobiology of Marine and Estuarine Organisms. CRC Press, 
Boca Raton. pp. 85-100. 

Noga, E.J. & Dykstra, M.J. 1986. Oomycete fungi associated with ulcerative mycosis 
in menhaden, Brevoortia tyrannus (Latrobe). Journal of Fish Diseases 9, 47-53. 

OIE. 2003. Manual of diagnostic tests for aquatic animals. Office International des 
Epizooties. Paris, France. (also available online at http://www.oie.int/eng/normes/
fmanual/A_summry.htm) 

OIE. 2006. Manual of Diagnostic Tests for Aquatic Animals. Fifth edition, World 
Organisation for Animal Health, Paris.

Paclibare, J.O., Catap, E.S. & Callinan, R.B. 1994. Fungal isolation of EUS-affected 
fish in the Philippines. In: R.J. Roberts, B. Campbell and I.H. MacRae (eds) 
Proceedings of the ODA Regional Seminar on Epizootic Ulcerative Syndrome, 
Aquatic Animal Health Research Institute, Bangkok, 25-27 January 1994. AAHRI, 
Bangkok. pp. 238-243. 

Pathiratne, A., Epa, U.P.K. & Jayasinghe, R.P.P.K. 2002. Hematological changes 
in snakeshikm gourami Trichogaster pectoralis effected by epizootic ulcerative 
syndrome. In C.R. Lavilla-Pitogo and E.R. Cruz-Lacierda (eds.) Diseases in Asian 
Aquaculture IV. Fish Health Section, Asian Fisheries Society, Manila. 



International Emergency Fish Disease Investigation Task Force Report64  

Pradhan, P.K., Mohan, C.V., Shankar, K.M. & Mohan Kumar, B. 2008. Infection 
experiments with Aphanomyces invadans in advanced fingerlings in four different 
carp species, pp. 105-114. In Bondad-Reantaso, M.G., Mohan, C.V., Crumlish, M. 
and Subasinghe, R.P. (eds.). Diseases in Asian Aquaculture VI. Fish Health Section, 
Asian Fisheries Society, Manila, Philippines. 505 pp.

Rahman, M., Colque-Navarro, P., Kühn, I., Huys, G., Swings, J. & Möllby, R. 2002. 
Identification and characterization of pathogenic Aeromonas veronii biovar sobria 
associated with epizootic ulcerative syndrome in fish in Bangladesh. Applied and 
Environmental Microbiology 68, 650-655. 

Rha, S.A., Sinmuk, S., Wada, S. Yuasa, K., Nakamura, K., Hatai, K. & Ishii, H. 
1996. Pathogenicity to ayu (Plecoglossus altivelis) of Aphanomyces sp. isolated from 
dwarf gourami (Colisa lalia). Bulletin Nippon Veterinary Animal Science University 
45, 9-15. 

Roberts, R.J. 1997. Epizootic ulcerative syndrome (EUS): Progress since 1985. In 
T.W. Flegel and I.H. MacRae (eds). Diseases in Asian Aquaculture III. Fish Health 
Section,  Asian Fisheries Society, Manila. pp. 125-128. 

Roberts, R.J., Willoughby, L.G. & Chinabut, S. 1993. Mycotic aspects of epizootic 
ulcerative syndrome (EUS) of Asian fishes. Journal of Fish Diseases 16, 169-183. 

Roberts, R.J., Campbell, B. & MacRae, I.H. 1994. Proceedings of the Regional 
Seminar on Epizootic Ulcerative Syndrome, Jan. 1994. The Aquatic Animal Health 
Research Institute, Bangkok. 

Sanpei, K., Kurata, O., Kanai, H. & Hatai, K. 1999. Characteristics of a hemagglutinin 
found in Aphanomyces piscicida. In Book of Abstracts, 4

th
 Symposium on Diseases 

in Asian Aquaculture, November 22-26, 1999, Cebu City, Philippines. Fish Health 
Section, Asian Fisheries Society. PP 34. 

Stephen, C. & Ribble, C.S. 1996. Marine anemia in farmed chinook salmon 
(Onchorhynchis tshawytshca): Development of a working case definition. Preventive 
Veterinary Medicine 25, 259-269. 

Thune, R.L., Stanley, L.A. & Cooper, R.K. 1993. Pathogenesis of gram-negative 
bacteria infections in warm-water fish. Annual Review of Fish Diseases 3, 37-68.

Tonguthai, K. 1985. A preliminary account of ulcerative fish diseases in the Indo-
Pacific region (a comprehensive study based on Thai experiences). National Inland 
Fisheries Institute, Bangkok, Thailand. 39 pp. 

Torres J. L., Shariff, M. & Tajima, K. 1992. Serological relationships among motile 
Aeromonas spp. associated with healthy and epizootic ulcerative syndrome-positive 
fish. In M. Shariff, R.P. Subasinghe and J.R. Arthur (eds.) Diseases in Asian 
Aquaculture I. Fish Health Section, Asian Fisheries Society, Manila, Philippines. 
pp. 451-460. 

Vishwanath, T.S., Mohan, C.V. & Shankar, K.M. 1998. Epizootic ulcerative 
syndrome associated with a fungal pathogen in Indian fishes-histopathology: a cause 
forinvasiveness. Aquaculture, 165, 1-9. 

Wada, S., Yuasa, K., Rha, S., Nakamura, K. & Hatai, K. 1994. Histopathology of 
Aphanomyces infection in dwarf gourami (Colisa lalia). Fish Pathology 29, 2299-237. 



65Annexes

Wada, S., Rha, S.A, Kondoh, T., Suda, H., Hatai, K. & Ishii, H. 1996. Histopathological 
comparison between ayu and carp artificially infected with Aphanomyces piscicida. 
Fish Pathology 31, 71-80. 

Wattanavijarn, W., Tangtrongpiros, J., Wattanodorn, S. & Hunnak, P. 1985. 
Detection of viruses from cell cultures by using electron microscope and induction 
of disease by infected cell culture fluid. Thai Journal of Veterinary Medicine 36, 
143-151. 

Willoughby, L.G. & Roberts, R.J. 1994. Improved methodology for isolation of the 
Aphanomyces fungal pathogen of epizootic ulcerative syndrome (EUS) in Asian 
fish. Journal of Fish Diseases 17, 541-543. 

Willoughby, L.G., Roberts, R.J. & Chinabut, S. 1995. Aphanomyces invaderis sp. 
nov., the fungal pathogen of freshwater tropical fish affected by epizootic ulcerative 
syndrome. Journal of Fish Diseases 18,273-275. 

Yuasa, K. & Hatai, K. 1996. Some biochemical characteristics of the genera 
Saprolegnia, Achlya and Aphanomyces isolated from fishes with fungal infection. 
Mycoscience 37, 477-479.



 



67 

Annex 5

RECOMMENDATIONS OF THE FAO LILONGwE wORkSHOP

Recommendations, outputs and agreed follow-ups of the Lilongwe 
workshop

In order to improve aquatic biosecurity in Southern Africa, the participants at 
the FAO Workshop on Development of an Aquatic Biosecurity Framework for 
Southern Africa held at the Sunbird Hotel in Lilongwe, Malawi from 22-24 April 
2008 made the following recommendations:

 Participants strongly recommended that the countries in the region should 1. 
work closely in collaboration with the Food and Agriculture Organization 
and the World Organisation for Animal Health in addressing matters 
pertaining to aquatic animal health and biosecurity.

 FAO should write to participating governments participating in the Regional 2. 
TCP Project to highlight the importance of establishing formal focal points 
(akin to those established under an OIE initiative), asking for nominations. 
It was suggested that workshop attendees be the FAO focal point for aquatic 
biosecurity issues. It would be necessary to develop terms of reference for 
the focal points, including responsibilities and accountability, including 
raising awareness. 

 FAO should develop a follow-up project aimed at aquatic biosecurity 3. 
capacity building in Southern Africa. There is also an urgent need for a 
regional project for evaluating legal frameworks for aquatic biosecurity 
(with the need to link biodiversity, production and trade). Several countries 
advised of their intention to write a letter of support/request to the FAO for 
a regional project addressing both legal and capacity building issues.

 The University of Zambia’s School of Veterinary Medicine, through Dr 4. 
Hang’ombe Bernard Mudenda, was identified as potential regional diagnostic 
centre and Uganda as a regional coordination centre.

 FAO should develop a Southern Africa regional model on import risk 5. 
assessment for introductions and transfers of live aquatic animals. 

 Ministerial level meeting for Southern African countries should be held to 6. 
discuss aquatic animal biosecurity needs.

 There is a need for a Web site on aquatic biosecurity to assist the Southern 7. 
African region on aquatic biosecurity issues. Participants recommended 
the establishment of a regional aquatic biosecurity information network 
including a dedicated website. As the first step, Mr Wilson Waiswa Mwanja 
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of Uganda would coordinate establishment of an email group for networking 
on aquatic biosecurity issues. 

 The participants identified the need for a joint FAO/OIE/Workshop 8. 
statement as an outcome of the workshop.

Follow-up activities
The follow-up activities listed below are being initiated/completed.

•	The	 Aquatic	 Biosecurity	 Framework	 which	 will	 contain	 the	 broad	
development needs and recommendations for projects and activities with 
associated timelines aimed at enhancing southern African region’s (as well 
as individual participating countries) capacity to effectively manage aquatic 
biosecurity risks and the Workshop Report are being finalized.

•	Correspondence	 concerning	 establishing	 a	 communication	 platform	 on	
aquatic biosecurity among fisheries and focal points (FAO and OIE) 
in southern Africa had been initiated. The representative from Uganda 
volunteered to take a lead on this.

•	At	the	recommendation	of	this	regional	workshop,	a	number	of	FAO	focal	
points participated in the OIE seminar on “OIE international standards, a 
lever for growth in the fisheries and aquaculture sector in Southern Africa” 
organized by the OIE Sub-Regional Representative, held in Maputo, 
Mozambique, from June 10-12, 2008.

•	Discussion	are	being	made	to	include	the	southern	Africa	aquatic	biosecurity	
framework in the broad FAO programme of work on SPADA (Special 
Programme for Aquaculture Development in Africa) and the aquatic 
biosecurity workshop participants to be included in the newly established 
Aquaculture Network for Africa (ANAF).
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Annex 6

RECOMMENDATIONS OF THE OIE MAPUTO wORkSHOP

“OIE international standards, a lever for growth in the fisheries and aquaculture 
sector in southern Africa” Maputo, Mozambique, 10–12 June 2008

Recommendations

Considering
•	OIE’s	mandate	and	responsibilities	to	promote	aquatic	animal	health;	and
•	 the	 international	 resolve	 and	 numerous	 instruments	 on	 fisheries	 and	

aquaculture in relation to food security, trade, environmental concerns, 
income generation and achievement of the Millennium Development Goals; 
and

•	 the	 potential	 benefits	 from	 sustainable	 fisheries	 and	 aquaculture	 and	 the	
opportunities to meet increasing demand for food from fish and other 
aquatic animals, as well the enhancement of natural resources; and

•	 the	need	to	improve	skills,	knowledge	and	information	exchange	on	aquatic	
animal diseases in the OIE Members in the SADC region; and

•	 the	 crucial	 role	 played	 by	 veterinary	 and	 other	 aquatic	 animal	 health	
professionals in the development and sustainability of the fisheries and 
aquaculture sector in the OIE Members in the SADC region; and

•	 the	need	for	harmonised	development	of	the	fisheries	and	aquaculture	sector	
across the SADC region, both at private and public levels; and

•	 the	 international	 obligations	 of	 the	 countries	 in	 the	 region	 as	Members	 of	
both the OIE and the World Trade Organisation (WTO); and

•	 the	 recent	 epizootic ulcerative syndrome (EUS) outbreak in the Chobe-
Zambezi river catchment and the questions it raises with regard to preparedness 
and disease intelligence at national and regional levels;

the OIE seminar on International Standards : a level for growth in the fisheries
and aquaculture sector in Southern Africa, recommends:

To the OIE Members in southern Africa :
 1.  To ensure that OIE Delegates appoint the aquatic animal health focal points 

and that these appointees be officially communicated and regularly updated 
to the OIE Central Bureau.

 2.  To provide national focal points with adequate resources in order to fulfill 
their terms of reference.
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  3.  To ensure that the OIE Delegates provide the nominated national 
OIE focal points with the reports from the Aquatic Animal Health 
Standards Commission and that the focal points coordinate the in-country 
consultation to provide a consolidated national response for submission to 
the OIE through the OIE Delegate and hence take an active part in the OIE 
standard setting process.

 4.  To ensure that national OIE focal points assist the OIE Delegate so as 
to comply with reporting requirements to the OIE through the WAHIS 
reporting system.

 5.  To encourage twinning between national diagnostic laboratories and with 
OIE Reference Laboratories. To encourage similar agreements with OIE 
Collaborating Centers.

 6.  To encourage the inclusion of aquatic animal health issues into the 
veterinary, fisheries and aquaculture curricula and provide opportunities 
for continuous education.

 7.  To promote dialogue between veterinary authorities or other relevant 
competent authorities, as well as the private sector, to identify their 
respective roles and responsibilities in aquatic animal health matters.

 8.  To review the national legislative framework for allowing the development 
of the fisheries and aquaculture sector.

 9.  To prioritise aquatic animal diseases of concern and fast track implementation 
of surveillance programmes in line with art. 13.9 of the SADC Protocol on 
Fisheries (2001) and OIE guidelines. To enhance cross-border cooperation 
between competent authorities to control aquatic animal diseases.

To the OIE Central Bureau and the Sub-Regional Representation for 
Southern Africa:
 10.  To facilitate OIE Members in the surveillance and notification of aquatic 

animal diseases by supporting training on the use of WAHIS.
 11.  To coordinate and support the establishment of a regional aquatic animal 

health network for fisheries and aquaculture in southern Africa in close 
collaboration with relevant bodies at national, regional and international 
level.

 12.  To promote the inclusion of aquatic animal health training into the ongoing 
process of harmonisation of the veterinary curriculum.

Endorsed by all participants on 12 June 2008 in Maputo, Mozambique.

Source: 
www.rr-africa.oie.int/docspdf/en/Mozambique%202008%20Recommendations.pdf
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