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ABSTRACT

This study focuses on an assessment of the health status of the yellowbelly flounder
(Rhombosolea leporina) from two estuarine locations (site 1-the mouth of the Henderson
Creek; site 2-the mouth of the Whau Creek) in the Waitemata Harbour. This harbour
borders the highly urbanised and industrialised Auckland City metropolitan area.
Whangaparaoa Peninsula, located approximately 30 km north of the other two collecting
sites (away from the main urban area), was chosen as a reference site for comparative

purposes.

Physico-chemical analyses revealed differences in water quality at the sampling sites. A
lower pH, oxygen deficiency and higher temperature were recorded in both the Waitemata

Harbour locations in comparison with the reference site.

Histopathological analyses revealed significantly higher prevalences and severity of
pathological changes in the gills, blood, liver, kidney and gonads of the yellowbelly
flounder from both harbour locations in comparison with fish from the reference site. In
addition, some types of lesions (eg. neoplasms) were observed in fish from the two
harbour locations only. Abnormalities in the gill structure of fish from both harbour sites
included: epithelial swelling (hyperplasia and hypertrophy), necrosis, and lifting with
oedema; the fusion of secondary lamellae; aneurysms; filamental deformities; mucous cell

proliferation; and infestation by Trichodina. The abnormalities found in the blood of these
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fish were manifested as: polycythaemia; erythrocytosis, erythroblastosis; leucocytosis
(increased neutrophils); poikilocytosis, anisocytosis and an increased prevalence of
erythrocytes undergoing necrosis. Vacuolar degeneration of the hepatocellular
parenchyma due to lipid or glycogen accumulation was the most prominent liver change
observed in fish from all sampling sites. The other liver abnormalities observed in flounder
from the two harbour sites included: foci of cellular alterations (clear, basophilic and
necrotic), congestion of the sinusoids, infestation by nematodes, and anaplastic growths
(cholangiocellular carcinoma and teratoma). Pathological changes found in the kidneys of
flounder collected at both harbour sites were classified as glomerular abnormalities
(atrophy and dilatation of the glomerular tuft; enlargement of Bowman’s space) and
tubular vacuolar degeneration and necrosis. The presence of myxosporean parasites was
also a common finding in the kidneys of harbour fish. Follicular atresia was the most

prevalent change observed in the ovaries of flounder from the two harbour sites.

Biochemical analysis of plasma proteins and electrolytes of flounder from the three
sampling sites revealed hyperbilirubinaemia, hypoalbuminaemia and uraemia in those
inhabiting both harbour sites. In addition, the concentration of total liver microsomal
proteins was significantly depressed in flounder from harbour sites 1 and 2 when
compared to that of fish from the reference site. Concentrations of heavy metals in the
livers of flounder from different sampling localities were found to decrease in the order:
site 2 > reference site > site 1, and did not correlate with the prevalences of liver

abnormalities.

Significantly more prominent pathological changes were thus observed in fish from both
estuarine harbour sites in comparison with those from the reference open water site. The
pathological changes noted are believed to occur in response to environmental changes.
Contamination by different xenobiotics in the Whau and Henderson Creeks, which have
been recorded in previous studies, suggest the possibility of direct toxic effects of the
water contaminants on flounder from the estuarine parts of these creeks. In addition, the

relatively high temperature, low pH and low oxygen levels recorded at the two sites in the
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Waitemata Harbour are believed to have induced oxygen deficiency-related tissue hypoxia
which could then have led to the expression of a variety of diseases of which some have
been detected in this study. However, the possibility that some unknown and unmeasured
causal factors may have produced the observed pattern of flounder diseases cannot be

eliminated.
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