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Keep Okura Green Inc (KOG) requested a site visit by an ecologist of the Okura Estuary
after complaints by local residents and visitors using the Marine Reserve of a strong
persistent smell of rotting fish or shellfish.
A site visit was carried out at low tide on Monday 2nd April 2018. The intertidal area of the
estuary was inspected from the boat launching ramp at the end of Okura River Road, to
approximately 500m upstream of the ramp.
Several large beds of cockles, tuangi (Austrovenus stutchburyi) were observed between the
boat ramp and mid-estuary and additional cockle beds are known to be present seaward of
the boat ramp.
Cockles are an edible shellfish that burrow into muddy sand and can be found in estuaries,
mudflats and intertidal beaches, usually in areas without excess sediment loadings from the
adjacent land.
The extent and health of the beds were examined. A recent mass mortality event had
occurred, as event by the number of recently opened shells, often with the remains of
adductor muscles still attached, and a strong odour of decomposition both in the recently
opened shells and throughout the bed (Photo 1). In addition to the odour, the recently
opened shells were easily distinguished from older shells in the bed by colour and lustre of
the internal surface of the bivalves.

Photo 1. Okura Estuary cockle bed showing mass mortality of cockles. Site near Okura River Road
boat ramp. Note anoxic area on photo right with surface sheen of decayed organic material.

The number of dead shellfish was estimated using representative samples of five randomly
spaced quarter square metre quadrats in the intertidal cockle bed upstream of the boat ramp.
The average density of recently dead shellfish was 158 per square metre.
The generalised location of the cockles beds in the mid and outer Okura Estuary is illustrated
in Figure 1 (yellow), with the bed near the Okura River Road boat ramp where the quadrats
were counted marked in green.

Figure 1. Okura Estuary – approximate extent of cockle beds in mid & outer estuary.
The cockles beds seaward of the boat ramp also showed significant mortality (Photos 2 - 4)
and the odour of decay was event throughout the estuary.

Photo 2. Mass mortality of cockles in cockle bed east (seaward) of the Okura River Road boat
ramp.
2

Photo 3. Mass mortality of cockles in cockle bed in the outer estuary.

Photo 4. Close up of recently dead cockles in cockle bed in the outer estuary.
Although there were no obvious indicators of the cause of the mass mortality, cockles are
known to be a good indicator species of the health of an ecosystem. Cockles prefer sandy
habitats with a small mud content and are sensitive to long term exposure to high levels of
mud. Where the sediment mud content increases (exceeding their optimum range) and/or
sediments become polluted (particularly with copper) the abundance of cockles is likely to
decline. This makes the New Zealand cockle a good indicator species with which to assess
changes in the input of sediments and pollutants into our estuaries. (Waikato Regional
Council, https://www.waikatoregion.govt.nz/environment/natural-resources/coast/monitoringand-projects/regional-estuary-monitoring-programme/organisms/bivalves/bas/).
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The recent study by NIWA (Barrett et al, 2017) identified negative relationships between the
health of bivalve populations and sedimentation, especially for functional species associated
with low- or moderate- depositional environments (i.e. cockles). The survey showed that
short term storm events did not have significant direct impacts on the bivalve populations, but
repeated turbidity and sedimentation events over 3–5 months led to increased muddiness in
estuaries and a significant negative impact on bivalve physiology. The report found that
grain size distribution of deposited sediment (i.e. clay particles from terrestrial inputs) is an
important factor in the resurfacing success and survival of bivalves and that finer sediments
can smoother and choke suspension-feeders, also sediments with higher organic matter
content, may lead to O2 reduction, be less permeable to O2 and result in anoxic conditions.
The report concluded where sediments contain finer grains or are comprised of terrestrial
muds then changes in community structure and loss of critical species may occur.
This is corroborated by the most recent report on the Auckland East Coast Estuarine
Monitoring Programme (Hewitt & McCartain, 2017) that found that in Okura, a trend
consistent with sedimentation was detected at every Okura Estuary monitoring site and
changes in community composition consistent with increasing mud content were detected at
nearly half the sites. The report found of all the east coast estuaries monitored, the number
of trends consistent with increased sedimentation and likely to be ecologically significant,
was highest in Okura.
With respect to cockles, recruitment of juvenile cockles has declined with the increase in
sedimentation, as illustrated in Figure 2 (Source: Figure 4-2, Hewitt & McCartain, 2017)
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Figure 2. Decline in recruitment of juvenile cockles and increase in fine sediment in Okura Estuary
from 2004 to 2015 (Hewitt & McCartain, 2017).
The report concluded Overall, there are changes of concern at Okura in terms of the number
of sites exhibiting trends consistent with sedimentation because all sites exhibit at least one
trend although they are not all likely to be ecologically significant. Also changes in community
composition consistent with increasing mud content are found at nearly half the sites; and
increases in very fine sediment particles were detected at 7 of the ten sites.
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Conclusion
There has been mass mortality of the cockle population in the lower and outer Okura Estuary
in late March 2018. Although there were not clear indicators of the cause of the mortality,
recent reports from NIWA indicate the estuary is receiving significant inputs of terrestrial
sediment and that this is causing stress to the cockle populations; and therefore without
further indicators, sedimentation from terrestrial sources is most likely responsible, at least in
part, for the mortality of the cockle populations.

Yours sincerely
Treffery Barnett, M.Sc.(Hons) | Marine & Freshwater Biologist
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