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PAPER ONE –AQUATIC ANIMAL HEALTH – 2006
Answer ALL questions from Section A and THREE (3) questions from Section B

Section A – answer all questions

A1 Select the correct answer to each of the following statements:

1. Lymphocystis disease in fish is:

a. Histologically indistinguishable from epitheliocystis

b. Due to cytomegaly of dermal fibroblasts 

c. Characterised by cystic cavities in lymphocyte aggregations

d. Caused by infection with an iridovirus.

e. Both (b) and (d)

2. Pantothenic acid deficiency

a. Typically causes gill lamellar epithelial hyperplasia and extensive fusion affecting the distal ends of the gill filaments

b. Typically causes gill lamellar epithelial hyperplasia and extensive fusion affecting the proximal ends of the gill filaments

c. Results in a condition known as proliferative gill disease

d. Does not occur as fish manufacture the vitamin in their intestine

e. Causes similar histopathology to Thiamin (Vitamin B1) deficiency 

3. Lipoid liver disease in fish

a. Is characterised by the accumulation of toxic lipoid metabolites in hepatocytes with associated membrane destruction and hepatocytic degeneration.

b. Is commonly associated with an overabundance of anti-oxidants in the diet

c. Is commonly a problem where feedstuffs high in essential amino acids undergo oxidation

d. Is caused by feeding of mouldy feedstuffs containing pre-formed mycotoxins

e. Is only seen in tropical environments.

4. Taura Syndrome Virus 

a. Has a predilection for the nervous system in  Litopenaeus vannamei and other susceptible Penaeid prawn species

b. Has a predilection for the cuticular epithelium of the carapace, stomach, body appendages and gills in Litopenaeus vannamei and other susceptible Penaeid prawn species
c. Is believed to have recently been introduced into Asia in Litopenaeus vannamei from Central and South American sources

d. Both (a) and (c)

e. Both (b) and (c)

5. “Cotton shrimp disease” is widely recognised globally as:

a. Infection of the skeletal muscle of penaeid prawns by larval digenean parasites

b. Infection of skeletal muscle of penaeid prawns by microsporidian parasites

c. Fungal infection resulting in a cotton wool-like appearance of the cuticle of shrimp

d. Resulting in a brown melanisation of the cuticle

e. Having only been recorded in freshwater crayfish - never in penaeid prawns.

6. Lagenophrys spp. are

a. Motile turbellarian commensals found commonly on the cuticle of freshwater crayfish

b. Sessile stalked crustacean larvae that attach to the gills of marine crabs

c. Sessile peritrichous protozoa which commonly colonise the gills and cuticle of freshwater crayfish

d. Exotic to Australian freshwater crustaceans

e. Both (a) and (d).

7. The bacterial pathogen Aeromonas salmonicida
a. Causes disease only in fish species of the Family Salmonidae

b. Contains at least four sub-species: salmonicida, masoucida, achromogenes and smithia.
c. Atypical strains of which produce a diffusible pigment on tryptone-soya agar
d. Atypical strains of which cause Epizootic Ulcerative Syndrome and epithelioma papillosum of carp

e. Typical strains of which cause bacterial kidney disease of salmonid fish.

8. Parasites of the genus Eustrongylides (Nematoda: Dioctophymidae):

a Are parasitic as the adult stage in the gastrointestinal tract of freshwater fish and as larvae in the connective tissue or body cavity of piscivorous bird species

b Are parasitic as the adult stage in the gastrointestinal tract of piscivorous bird species and as larvae in the connective tissue or body cavity of mainly marine fish species

c Are parasitic as the adult stage in the gastrointestinal tract of piscivorous bird species and as larvae in the connective tissue or body cavity of mainly freshwater fish species

d Have never been recorded from native Australian fish species

e Both (c) and (d)

9. Residual bodies in pearl oysters Pinctada maxima
a Are intra-cytoplasmic membranous bodies derived from lysosomal degradation products within the epithelium of the digestive gland

b Are not seen in healthy oysters

c Remain in the ovary following spawning

d Are found in the pearl sac following removal of cultured pearls

e Are synonymous with pseudo-faeces 

10. Ichthyophthirius multifiliis is a protozoan parasite

a To which virtually all freshwater fish species are susceptible

b Ciliated trophonts of which encyst within the epithelium of the gills or skin causing hyperplasia with ulceration and erosion on exit.

c The treatment of which necessitates prolonged treatment at therapeutic levels to eliminate the infectious theront stage 

d Cannot tolerate salt (sodium chloride) solution over approximately 1ppt and thus salt is a good therapeutic agent

e All of the above

11. In the mid-late 1990’s epizootic mortalities occurred in Australasian pilchards Sardinops sagax neopilchardus. These epizootics were associated with infection by:

a An iridovirus 

b A herpesvirus

c An aquareovirus

d A betanodavirus

e A rhabdovirus

12. Disturbance of acid sulphate soils may result in oxidisation of iron pyrite when exposed to the atmosphere with subsequent leaching of sulphuric acid following rainfall events. The leachate from acid sulphate soil:

a Is of minimal pathophysiological significance to aquatic biota inhabiting such areas as the pH is rarely less than 6.0 

b Is not responsible for acute fish kills, merely chronic ill thrift of fish

c May initiate integumentary infection with Aphanomyces invadans and thus play a role in the epizootiology and pathogenesis of epizootic ulcerative syndrome

d May suppress integumentary infection with Aphanomyces invadans and thus account for the non-occurrence of epizootic ulcerative syndrome following heavy rainfall events on the east coast of Australia 

e Is a pre-requisite for the occurrence of epizootic ulcerative syndrome as this disease only occurs in areas of acid sulphate soils

13. Tenacibaculum maritimum (formerly known as Flexibacter maritimus)
a Is a Gram positive bacilliform bacterial pathogen with a predilection for the gills of freshwater fish species

b Is a Gram negative bacilliform bacterial pathogen with a predilection for the intestinal tract of marine fish species

c Is a Gram negative filamentous bacterial pathogen with a predilection for the integument of marine fish species

d Is a filamentous, bacterial-like saprophytic marine algae with a predilection for the gills of freshwater fish species

e Is a filamentous pathogenic marine fungus with a predilection for the lateral line of marine fish species 

14. Kudoa neurophila is:

a A crustacean parasite of the ventral nerve cord of the prawn Penaeus monodan
b A myxozoan parasite of the central nervous system of striped trumpeter Latris lineata
c A larvae digenean parasite of the ganglia of pearl oysters Pinctada maxima 

d A digenean parasite, the intermediate host of which are freshwater molluscs

e A protozoan parasite inhabiting the distal intestine of greenlip mussels Perna viridis
15. The inter-renal cells lining the major blood vessels of the anterior kidney of teleost fishes are physiologically analogous to the mammalian:

a Adrenal medulla

b Juxta-glomerular complex

c Adrenal cortex

d Carotid body

e Hypothalamus

16. Ciguatera poisoning in humans:

a Is caused by ingestion of fish tissues contaminated with toxigenic dinoflagellates which proliferate on storage at low temperatures

b Is caused by ingestion of fish tissues containing pre-formed dinoflagellate toxins

c Is easily avoided as affected fish show neurological signs and have discoloured muscle tissues

d Is easily prevented by cooking fish thoroughly as ciguatoxin is heat labile

e Both (b) and (d)

17. Neobenedenia melleni is a pathogenic monogenean parasite, which in farmed barramundi (Lates calcarifer) has been associated with:

a Severe integumentary infections in fish in the freshwater environment in Australia

b Severe gill infections in fish in the marine environment in Australia

c Severe gill infections in fish in the freshwater environment in Australia

d Severe integumentary infections in fish in the marine environment in Australia

e Has never been described fish in Australia

18. Mourilyan virus (MOV) is a newly identified virus of Penaeus monodon prawns in Australia that is related to the family Bunyaviridae and:
a Is recognised as a primary pathogen and the cause of a distinct disease characterised by diffuse reddening of the carapace and epizootic mortalities in infected populations 

b Is associated with an ill-defined syndrome of mortality events in combination with other viruses including gill associated virus and its pathogenic role remains uncertain

c In addition to P. monodon, is now known to occur in a diverse range of crustacean species including mudcrabs and freshwater crayfish

d May readily be diagnosed by the presence of characteristic “spheroids” in the lymphoid organ of infected animals.

e Causes disease primarily in larval prawns.

A.2 Select true (T) or false (F) for the following statements:

19. Redfin (Perca fluviatilis) is a native Australian fish species (T or F) 
20. Nile perch (Lates niloticus) is an exotic species biologically and morphologically similar to barramundi (Lates calcarifer) but which may complete its life cycle entirely in freshwater. (T or F) 

21. Redclaw (Cherax quadricarinatus) is a native Australian freshwater crustacean originally endemic to the coastal river catchments of north Queensland and the Northern Territory (T or F)

22. Although zebra mussels (Dreissena polymorpha) have in recent times colonised the Great Lakes region of North America, they are an environmentally innocuous species of little economic or ecological concern (T or F) 

23. Goldfish (Carassius auratus) are not susceptible to Cyprinid Herpesvirus 1 (T or F)

24. Fish utilise BOTH the Root and Bohr effects to maximum efficient use of oxygen. (T or F)

25. A veterinarian need only consider the health of the aquatic animals being treated when writing a prescription. (T or F)
26. Slightly saline, cool water is likely to contain less ammonia than warmer, freshwater, all other factors being equal. (T or F)
27. Water used in the transport of live fish can be disposed of to the sewer with minimal Biosecurity risk. (T or F)
28. The metabolite of malachite green (leucomalachite) is rapidly excreted from the fish’s body. (T or F)
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Section B – Answer THREE (3) questions only. Note that each question has a choice.

1. 
Describe the structure and function of the integument of teleosts. Discuss ways in which the integument contributes to the maintenance of the health of the fish in the face of physical or infectious challenge. Illustrate your answer with specific examples.


OR


Describe the structure and function of the digestive gland (hepatopancreas) of mature molluscs. Discuss ways in which this gland responds to pathological insults citing examples of the host response to infection with one bacterial, one protozoan and one metazoan pathogen of your choice.


OR


Compare and contrast the haemocytic defence systems of molluscs and crustaceans. Consider, in your response, both extrinsic and intrinsic factors and outline both cellular and humoral responses.
2. 
Discuss nutritional deficiencies that may result in disease in finfish. Include a consideration of absolute and relative deficiencies in addition to outlining the major nutritional group deficiencies.

OR


Précis (using dot points where appropriate) the causative agent, any clinical signs, epidemiology and pathogenesis of four of the following endemic diseases:

a Amoebic gill disease

b Viral nervous necrosis

c Epizootic haematopoietic necrosis

d Yersiniosis

e QX disease

f Bonamiasis


OR


Algal blooms can have a wide range of adverse consequences on finfish. Describe in detail the range of adverse effects that may be seen and the mechanisms by which the phytoplankton have their effect. Illustrate your answer with reference to specific phytoplankton, including a brief description of their main identifying features.
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3. 
Discuss infectious agents that are associated with fish and aquatic invertebrates and which may be zoonotic. Exemplify your discussion with two examples of zoonotic organisms of your choice. For each example given, describe the nature of the disease (if any) in the aquatic animal host and the nature of the illness induced by infection in humans. From your knowledge of the epidemiology and / or the life cycle of each agent discussed, describe how infection occurs in humans and how infection might be might be prevented. 


OR


The following diseases of aquatic animals are considered exotic to Australia. Select four of these diseases and briefly describe the nature of the disease, its aetiology and clinical signs and its potential ecological and economic impacts should it establish in Australia. Include in your answer examples of known host species, the potential routes by which entry into Australia might occur and known or likely susceptible native or introduced Australian aquatic animal species. 

a Crayfish plague

b Taura syndrome

c White spot disease of penaeid prawns

d Spring viraemia of carp

e Infectious haematopoietic necrosis

f Withering syndrome of abalone

g Bacterial kidney disease


OR


In the case of high value ornamental finfish detail your diagnostic approach and your treatment regime for each of the following: -
a 
An ulcerative lesion on the flank

b 
A multilobulated mass in the coelom

c 
Abnormally increased buoyancy
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4. 
The OIE (Office Internationale des Epizooties) World Organisation for Animal Health recognises the concept of zoning as a major strategy by which the spread of diseases of finfish, molluscs and crustaceans may be restricted. Discuss the OIE definition of a zone and describe the three types of zones recognised by OIE for the purposes of disease control, commenting on the criteria on which the zones are characterised and conditions under which aquatic animals may be moved between or within zones. How might the OIE concept of zones and zoning be modified to suit Australian conditions where the disease status in many offshore or inland areas is poorly characterised and major and minor hydrological systems are shared by different jurisdictions?


OR


Compare and contrast the range of responses that might be expected from authorities to the discovery of an exotic disease in a pump ashore through flow abalone growout facility, a floating marine finfish farm and an intertidal oyster lease.


OR


Describe your optimal requirements for the design and operation of a biologically secure shore-based aquaculture hatchery destined for the production of larval prawns or finfish, addressing issues including, but not restricted to, physical construction, water source, water quality, staff training, sourcing of broodstock and monitoring of the health of broodstock and their progeny.
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Answer FOUR (4) from the six questions only.
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1. 
Briefly describe the causative agent, susceptible hosts, pathogenesis, epidemiology and control measures for five of the following diseases:
a. Mudworm infection

b. Bonamia ostreae infection

c. Marteilioidosis

d. Infection with Mikrocytos (bonamia) mackini
e. Brown ring disease

f. Ostracoblabe implexa infection


OR

List the indications, method/s of administration, approximate dosage and potential adverse consequences of four of the following therapeutic agents
a. 
Formalin

b. 
Sodium chloride

c. 
Copper sulphate

d. 
Hydrogen peroxide

e. 
Oxytetracycline hydrochloride

f. 
Isoeugenol

2. 
The use of parasiticides on marine floating sea-pen farms is one aspect of parasite management. Increasingly aquaculture is taking on the principles of Integrated Pest Management Systems (IPMS). As a veterinarian for a group of marine seapen farms outline and explain the different facets of IPMS that you would consider important when developing a parasite health management programme.

OR


An understanding of water quality management is essential in maintaining healthy fish in home aquaria. What advice would you give to a client who wishes to pursue an interest in an indoor aquarium and who is prepared to invest heavily in equipment and stock? Include in your answer recommendations for the construction, establishment and stocking of the aquarium, identifying those water quality parameters that play a key role in the successful maintenance of fish. Describe how adverse water quality parameters may arise, the patho-physiological implications of such adverse parameters and how these may be avoided.
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3. 
Describe how you would design and implement a health monitoring and surveillance program for a marine based pearl oyster farm.


OR


Describe how you would investigate a major “fish kill” event. Include in your answer field data and laboratory investigations that would lead you to determine the cause of the event. Identify difficulties that are commonly encountered in the investigation of fish kills.


OR


A client fish farmer has called you to report that their fish have developed “cloudy grey eyes”. List the differential diagnoses that you would consider, how you would investigate the problem and what treatment or management options might be appropriate.

4. 
List and explain the factors you would take into consideration when preparing management and/or treatment advice for a commercial aquaculture finfish farm on THREE (3) of the following issues:
a. 
The potential use of vaccines or immunomodulators to combat endemic disease in an area

b. 
Chronically poor specific growth rates (SGR)

c. 
Use of antibiotics in the face of an acute disease outbreak

d. 
Continued poor Feed Conversion Ratio (FCR) results


OR


Describe water quality and other environmental parameters that might be useful in monitoring open water systems of aquaculture, for example, barramundi farms, salmon farms, oyster leases. Describe using examples how knowledge of such parameters may be integrated into a management strategy to optimise production and minimise impacts of disease.


OR


Briefly précis the aetiology and pathogenesis of deformities in finfish. Describe how you would approach the investigation and management of ongoing high levels of deformity reported from a marine sea-pen growout facility.
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5. 
Discuss practical treatment and/or control measures for four of the following diseases, identifying difficulties that may be encountered in implementing such treatment or control measures:

a. 
Cryptocaryoniasis in finfish in on-shore pond aquaculture

b. 
Larval vibriosis in a prawn hatchery

c. 
Streptococcosis in a marine sea-caged barramundi

d. 
Mycobacteriosis in a public aquarium

e. 
Epitheliocystis in juvenile barramundi in marine tanks


In each case outline your advice to the farmer or manager, considering the farm or aquarium in question, linked or neighbouring farms and any legal or ethical considerations.


OR


For five of the following infectious agents endemic to Australian aquatic animal species, describe the clinical signs, and gross and histopathological lesions on which a provisional diagnosis of the infection might be based: For each agent listed, describe how your diagnosis might be confirmed.

Perkinsus olseni/atlanticus in Abalone (Haliotis spp.)

Marteilia sydneyi in the Sydney rock oyster (Saccostrea glomerata)
Epizootic haematopoietic necrosis virus in redfin perch (Perca fluviatilis)
Epizootic Ulcerative Syndrome in sea mullet (Mugil cephalus)
Chilodonella hexasticha in bony bream (Nematalosa erebi)
Spherical bacuolvirus (Penaeus monodon-type Baculovirus) in tiger prawn (Penaeus monodon)
Haplosporidium sp. in the pearl oyster (Pinctada maxima)
Gill-associated virus in the tiger prawn (Penaeus monodon)
6. 
Discuss your professional and legal responsibilities and obligations when prescribing off-label medication for farmed aquatic animals destined for human consumption.

OR


Define and describe what you understand by active and passive surveillance systems. Discuss the advantages and disadvantages of both techniques in government sponsored biosecurity preparedness programs.
END OF PAPER
