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Zoological Parks and Gardens Board
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1. Field Activities

The four of the major breeding sites for Australian fur seals were visited during the report period. These sites are, Kanowna Island, Seal Rocks, Lady Julia Percy Island and The Skerries. Most work was concentrated at Kanowna Island (serological surveillance), Seal Rocks (foetus collection) and Lady Julia Percy Island (alopecia investigation). In December and January all colonies were visited to collect blood samples were collected from the pups born in November and December 2007. 

2. Sample Numbers

Total numbers of animals sampled during the report period were 288 pups, 44 juveniles and 53 adults. Animals sampled at Kanowna Island in 2007 for the serological surveillance aspect of this study in 2007 were 58 pups, 9 juveniles and 45 adults were sampled at this site. To date in 2008, 63 pups, 6 juveniles and 5 adults have been sampled at this site. It has become evident that it will be difficult to sample statistically adequate numbers of the juvenile age class as they appear to be at quite low prevalence in the colonies compared to the other age classes. Numbers of pups sampled in December 2007 and January 2008 from breeding sites other than Kanowna Island were: Seal Rocks – 57, Lady Julia Percy Island – 57 and, The Skerries – 53. 

Fourteen freshly aborted Australian fur seal foeti were collected between July and September 2007 and investigated for the presence of infectious disease by histopathological, microbiological and molecular techniques.

Thirty-two seals were anaesthetised and sampled on Lady Julia Percy Island in the investigation of as part of the alopecia study. Thirteen of these animals were affected with the condition and 19 were control animals. Samples collected from each animal were blood, skin biopsies, and superficial skin scrapings. Hair was also collected for microscopic examination and storage for possible trace element analysis. A whisker and skin clip was also collected from each animal for stable isotope and genetic work respectively. Hair loss is expected to be significant to the health of affected animals as fur seals rely on the insulating properties of their coats while foraging. Thermal images were recorded on the April 2008 field trip to assist in the estimation of the impact of hair loss.  

3. Sample analysis

Serum collected at Kanowna Island from 44 adult female seals, 9 juvenile seals, and 122 pups (58 aged 5-11 months and 63 aged less than 2 months) were submitted to the Department of Primary Industries, Attwood, Victoria for testing for antibodies to Brucella sp. by use of an competitive ELISA (cELISA) against B.abortus.  Thirty-one of the 44 adult females had antibodies to Brucella while none of the juveniles and pups had detectable antibodies. Sera collected from pups (aged less than 2 months) at Victoria’s other three breeding colonies in December 2007 and January 2008 were also tested using the B.abortus cELISA. Only one sample from 167 pups returned a positive result. The rationale for testing young pups from the four colonies was that given the high prevalence of Brucella sp. antibodies in adult females on Kanowna Island, it was thought that maternal antibodies might be detected in animals less than 2 months of age. Pups are very easy to catch and sample in comparison to adult females and it was hoped that this might be a way to compare disease prevalence in adult from the different colonies. 

In addition sera from the adult animals sampled at Kanowna Island were tested for antibodies to Avian Influenza Virus and six serovars of Leptospira interrogans (Leptospira hardjo, pomona, tarrasovi, grippotyphosa, copenhageni and australis). All adult animals were negative to testing with cELISA for Avian Influenza Virus and modified agglutination tests for the six Leptospira serovars.  Two females that were observed to have aborted were tested for exposure to Toxoplasma gondii by an immunofluorescence antibody test and both were negative. Serum from 40 adult females was submitted to Dr Ole Nielsen of Fisheries and Oceans, Canada for phocine morbillivirus antibody testing. None of these samples had detectable antibodies.

Aborted foeti from the 2007 season were submitted to the Department of Primary Industries, Attwood, Victoria for gross post mortem examination and subsequent diagnostic investigations. Microbiological culture including culture for Salmonella and Brucella did not isolate any pathogens. Leptospira antigen was not detected by PCR examination and histopathology did not show any lesions. Frozen tissues from these specimens were submitted to Dr Trevor Taylor from the Australian Animal Health Laboratories, Geelong for reculture primarily targeted at isolating Brucella sp.  None of the samples cultured positive for Brucella sp.

Field observations at Lady Julia Percy Island in September 2007, January 2008 and April 2008 noted that only adult females and juveniles displayed the partial alopecia syndrome. Twelve of the thirteen cases that were captured for sampling were female suggesting a sex bias in the incidence of the condition. The prevalence of the condition in these age classes (combined) was 3.61% in January 2008 and 0.49% in April 2008. This difference was probably due to the annual autumnal moult having occurred in many affected animals. The population will be monitored over 2008 to assess if there is a regular seasonal variation in the prevalence of alopecia.

Biopsies and skin scrapings collected in 2007 and 2008 did not show the presence of bacterial and viral pathogens or ectoparasites and no fungal organisms have been cultured from hair samples. The absence of histopathological changes in skin biopsies suggests that investigations should be more directed towards examination of metabolic and hormonal parameters that may indicate the mechanism and/or cause of the condition.  

Nasal swabs were opportunistically collected from 50 seals of all age classes and provided to Dr Trevor Taylor from the Australian Animal Health Laboratories, Geelong for his investigations into Mycoplasma sp. A number of  isolates were made from the samples and a report is pending. 

4. Conclusions and Research Plan

Surveillance of the Australian fur seal population at Kanowna Island in 2007 showed a high prevalence of adults that had antibodies to a Brucella sp. This disease will be screened for again in 2008 to assess if there is an inter-annual variation in antibody prevalence in this species. In addition this study now has access to over 100 serum samples collected from New Zealand fur seals on Kangaroo Island between 2000 and 2002. These samples will be assayed for Brucella antibodies, which will provide additional information on the epidemiology of this organism in Australasian marine mammals. Sera collected from the Lady Julia Percy animals will also be examined for disease antibodies.
The finding of Brucella antibodies in the Australian fur seal population on Kanowna Island raises questions regarding the epidemiology of this organism. The first steps to assessing the significance of this finding are to obtain an isolate of the organism and to define the pathology it causes in seals. To achieve this end, additional funding from Melbourne Zoo has been secured for 2008/09 to set up and maintain an information network aimed at procuring seals for post mortem examination. This network will include field officers from the Department of Sustainability and Environment, wildlife officers from local councils and wildlife carer groups. A staff member from Melbourne Zoo will be on call to collect whole animals that have died on Victoria’s coastline  or sample animals in situ. A selection of these animals will be surveyed for disease processes by a full post mortem examination. 

In addition aborted foeti and dead neonates will be collected to establish if the relatively high incidence of abortions seen in this species is a result of Brucella sp. infection. Seal Rocks will be targeted for collection of aborted material due to the relative ease of frequently accessing the site compared to the other colonies. Tissues will be sampled for histopathological examination and cultured for infectious agents, then stored frozen in case preliminary investigations indicate further diagnostics are required. 

Although none of the serum samples collected in 2007 were found to have antibodies to Avian Influenza Virus and phocine morbillivirus, insufficient numbers of animals were obtained to have a high degree of certainty that the population has not been exposed to either of these pathogens. Therefore additional animals will be tested in 2008 and this data pooled with results from the previous year. Blood was screened for antibodies to six leptospira serovars in 2007 and additional serovars will be surveyed in 2008. Stored serum samples from 2007 will be used to screen the Australian fur seal population for antibodies to tuberculosis. Serological testing for pinniped tuberculosis was historically available in Australia but this has not been the case for a number of years. Chembio Diagnostics Systems Inc., a USA-based company has recently developed a test technology (Dual Path Platform) suitable for TB diagnostics in pinnipeds and this will be used to test to both stored samples from 2007 and those collected in 2008. The test can distinguish antibody reactors to M.tb complex antigens and those that are reacting to non-pathogenic mycobacteria. 
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