“Under the microscope”

David Vaughan

Most people take for granted the invisible world of the micro-bugs that exist side by side in relative harmony with all animals, including humans. However, just as you try to control the populations of fleas on your pets or worms in your children, we at the Two Oceans Aquarium strive to control the populations of and the impact which parasites have on our fishes. Behind the scenes we actively research new and existing parasites, and the diseases that could be caused by them, to provide solutions to improve overall husbandry and to maintain our animals in pristine health.

Aquatic parasitology, the study of fish (and other) aquatic parasites, is still a relatively new field in South Africa.  Working in close collaboration with Dr. Kevin Christison from the University of the Western Cape, and Dr. Andrew Shinn from the Institute of Aquaculture at the University of Stirling in Scotland, the Two Oceans Aquarium is quickly becoming recognised as an important contributor to the field of aquatic parasitology internationally.

Recently, I represented the Aquarium at the 7th International Symposium of Fish Parasites (7ISFP) held in Italy. I presented a paper which introduced fellow scientists to 9 new parasite species, including six new species of the genus Gyrodactylus, a notorious skin fluke, discovered at the Aquarium. These are the first marine species of this genus to be discovered on the entire African continent, and the discoveries have nearly doubled the existing African gyrodactylid fauna. One of the species, Gryo garratti hamuli, has been named in honour of our Managing Director, Dr. Patrick Garratt, for his contribution to marine science in South Africa [Fig. 1]. The others have been given Xhosa names in honour and representation of our local culture in the Western Cape. 

From a scientific point of view, the parasite world is an intriguing one, even more so that of marine aquatic parasites. Looking down the microscope is like peering through binoculars at a new alien world, where science fiction monsters are common place. I have always wondered whether Steven Spielberg has a microscope hidden away in his garage somewhere!

However, the word “parasite” often holds negative connotations in popular culture. We often perceive anything parasitic to be a lower form of life, or that parasites are lazy creatures simply waiting for opportunities to exploit for their benefit. The reality, however, is that parasites are highly specialised to live and feed on their host(s) and parasitism is one of the many successful modes of life on Earth.  

Nevertheless, parasites can wreak havoc with the health of fishes in public aquariums and aquaculture. Through our research we are beginning to understand that, by researching the effects of the external environment on the life-cycle of some of the problematic parasites, we can gain an understanding of how changes in the environment spark reciprocal changes in the development and success of different life-cycle stages in parasites.  For instance parasites influence the health of cultured fishes in fish farms or sea cages by taking advantage of the fact that there is a greater number of host fishes in a confined environment.  Parasite re-infections in these culture systems are often exacerbated by external factors such as increasing or decreasing water temperatures, or the overall general health of the host fish. The host fish combats a constant bombardment of pathogens including parasites with the help of its immune system. If this first line of defence is broken or its capacity is diminished, the ability of the host to fight off infections is negatively affected. This can often lead to serious outbreaks of disease and results in significant financial losses for the aquaculture industry. 
Equipped with the knowledge gleaned from studying the effects of external factors on parasitic life-cycles, it is possible to strategise treatments based on the most likely expected times that vulnerable stages are going to be encountered. The same is true for the management of fleas on your cats or dogs. Most flea treatments are designed to be repeated over a given period of time to eliminate the life cycle. Adult fleas lay eggs that develop into larvae which hatch out again to re-infect your cat or dog. This is typical of what is known as a direct life-cycle, which makes use of only one host. Many problematic fish parasites in public aquaria and aquaculture systems also make use of a direct life-cycle, and treatments can be strategised to control numbers, or eliminate life-cycles altogether. These strategies, known as integrated pest management strategies (IPM), have an added bonus of reducing the overall amounts of treatments used, because the overall treatment efficacy is maximised. This helps to reduce the overall costs involved in maintaining healthy fishes.

Collaborative research done at the Two Oceans Aquarium on the well-known fish disease called “Whitespot” [Fig. 2] has shown how external factors can influence the life-cycle of parasites. A protozoan parasite, whitespot is often a problem in different fishes in public aquariums and fish culture systems, and the Aquarium has experienced several occurrences over the past 12 years. What interested us most was the realisation that Cape Town appears to have its very own strain, which thrives in cold water. This parasite was traditionally recognised as a warm water parasite, but our local strain prefers to keep cool at 16º C! Armed with specific life-cycle information, we were able to design new treatment protocols for the prevention of this disease in our quarantine facility and in future fish acquisitions. 

The Two Oceans Aquarium’s interest in southern African aquaculture was recently reiterated in the opening speech delivered by Dr. Garratt at the opening function of the 8th Conference of the Aquaculture Association of Southern Africa (AASA), held in Cape Town from 22 – 26 October. Sustainable aquaculture will reduce the impacts on our wild fish stocks and provide employment opportunities. Eggs from some of the most important potential fin-fish species such as Dusky Kob and Yellowtail, naturally spawned in the Predator exhibit and originally supplied by Dr. Garratt, provided some of the first opportunities to explore these species for this industry as a sustainable alternative to the already collapsed wild fishery. 

With the recent and growing addition of related research into disease-causing organisms of the same or similar fish species earmarked for aquaculture in South Africa, the Two Oceans Aquarium and collaborators, are poised to become important suppliers of information on the prevention and management of potential diseases of relevance to the industry and other public aquariums
Our research work in the future will focus on the parasites of sharks and stingrays to support our conservation efforts, and also include IPM work for general public aquarium interest. It has recently been reported that wild fish populations and their health-status can be monitored by studying their associated parasite assemblages. This has the potential to be extremely useful in shark and stingray studies, which will also provide us with better information on the health requirements of these animals in captivity.

I hope that by sharing information on this invisible world, we can make a valuable contribution towards improved aquatic animal health not only in South African public aquariums and aquaculture, but internationally as well. The future certainly looks bright, albeit in a weird sort of way

