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1. Introduction
This document consists of four distinct parts. Following the Introduction, Section 2 provides a summary of
NIWA’s risk analysis of Hector’s and Maui’s dolphin to commercial set netting. Section 3 comments on these
results and discusses them in the context of the Threat Management Plan for Hector’s and Maui’s dolphins.
The concluding section summarises what we know, why and how we should act to prevent the extinction of
the world’s rarest dolphins.

2. NIWA Report Results
Bycatch in gillnet and trawl fisheries is the number one threat for Hector’s and Maui’s dolphins.

Hector’s dolphin numbers have declined from 21,169 - 23,832 animals to less than 8000 today – a
population depletion of 66%.

Under the current management regime, an estimated 110-150 Hector’s and Maui’s dolphins are killed
in commercial gillnets each year (p. 30 and Fig. 38). This figure constitutes a conservative minimum
estimate, as NIWA’s analysis does not consider mortality caused by recreational gillnetting and trawling. (see
below for further limitations)

If the current management regime is maintained, Hector’s dolphin numbers will continue to decline
to the point where extinction is the most likely outcome (5,631 animals overall by 2050). For two
populations this extinction risk is extremely high. These are the North Island subspecies, the Maui’s dolphin,
and the South Coast South Island population.

If fishing-related mortality was fully eliminated, populations would recover (increase to 14,379
individuals by 2050). The report expresses likely outcomes under different management regimes through
probabilities for population growth. Total protection against fishing-related mortality would increase the
probability of population growth from:

48% to 76% for the North Island population,
18% to 86% for the west coast South Island population,
16% to 90% for the east coast South Island population, and
13% to 81% for the south coast South Island population

(see Table 15, results for mid population growth rate of 1.5%).

3. Comments on NIWA’s Report
NIWA’s report draws conclusions about two polarised management options, i.e. a) current management
practices, and b) conditions without any form of fishing-related mortality or other impacts. The latter closely
approximates what should have been Option 4 in TMP, but was not included. However, the report does not
allow predictions about the effectiveness of intermediate management options (p. 30), primarily due to a
complex matrix of management regimes, which divides management areas along so fine a scale as to make
quantitative analysis impossible (p. 30).
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3.1. Over-optimistic Assumptions of NIWA’s Analysis
Since the introduction of nylon filament gillnets and the rapid expansion of commercial gill-netting in the
1970s, Hector’s dolphin numbers have dramatically declined from 21,169 - 29,316 animals to less
than 8000 today1,2. The NIWA model therefore confirms earlier research by Slooten from Otago University
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Slooten estimated that under the current management regime populations would decline to 5,475 (CV 0.20)
by 2050 but almost double to 15,411 (CV 0.16) if fisheries mortality was fully eliminated. The corresponding
estimates by NIWA are very similar at 5,631 and 14,379. Similarly, NIWA’s estimate of current population
depletion of 66% since 1970 closely matches Slooten’s (2007) estimate of 73%. Both analyses clearly
confirm the classification of Hector’s dolphins as Endangered, which requires a population reduction of more
than fifty percent over 3 generations, which is 39 years for Hector’s dolphins, (IUCN 2001, 2007).

Under the current management regime an estimated 110-150 Hector’s and Maui’s dolphins are killed
in commercial gillnets each year (p. 30 and Fig. 38). This figure constitutes a conservative minimum
estimate, as NIWA’s analysis does not consider mortality caused by recreational gill-netting and trawling.
Due to lack of observer data, estimates of the catch rate of these fishing methods is not available. NIWA’s
calculations also exclude dolphin mortality in North Island harbours, despite reports of Maui’s dolphin
sightings and fisheries bycatch in those locations (including Manukau and Kaipara Harbours)

1
.  Furthermore,

the report does not take account of the risk posed by fishing for flatfish, yellow-eyed mullet, grey mullet and
eels. Several of these species form part of Hector’s dolphins’ diet and overlap with the dolphins’ range.

None of the management options in the Treat Management Plan (TMP) would result in reducing bycatch to
zero. The ‘zero net fishing’ measures examined in the NIWA report go well beyond any of the
management options proposed in the Draft Threat Management Plan, and are therefore considerably
more effective. The authors’ assertion that this “may be taken to represent the proposed Option 3 of the
TMP” is therefore incorrect. Option 3 would still allow gillnet fishing in several areas where Hector’s dolphins
are found (e.g. Tasman Bay, Golden Bay) and involve a substantial overlap between Hector’s dolphins and
trawl fishing.  Furthermore, areas where Hector’s dolphins have been found very recently, and/or which are
immediately adjacent to areas with Hector’s dolphins, are also left unprotected. These neighbouring areas
would act as a drain on local dolphin populations, as animals crossing the ‘boundary’ would again be
vulnerable to gillnetting (e.g. Taranaki).

The report assumes that making gillnets illegal in some areas will cause fishermen to switch to other
methods rather than continue to use gillnets elsewhere, thus eliminating gillnets from Hector’s
dolphin range. This assumption results in highly optimistic predictions in terms of bycatch risk and
population recovery because it will move rather than eliminate bycatch risk. This happened for example at
Banks Peninsula, where Hector’s dolphin bycatch was exported to adjacent areas north, south and offshore.

The potential conservation benefits of the TMP’s management Options 1 and 2 (as well as potential
compromises between Options 2 and 3) are uncertain and therefore carry a greater extinction risk.
These management options are very fine scale and relate sub sections of fishing areas. Because this data is
unavailable, and fishermen are not required to record how far offshore fishing is taking place, it is impossible
to quantitatively assess the effectiveness of these management options.

In the late 1990s, the US National Marine Fisheries Service developed a now well established statistical
model to calculate how many individuals can be removed from a marine mammal population before it suffers
decline 
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 (PBR: Permissible Biological Removal, Wade 1998 

3
). Like other population models, this technique

incorporates uncertainty in order to facilitate population management. For Hector’s dolphins this model
calculates a maximum permissible death rate of 10 animals per year from any causes.
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mortality from commercial gillnetting alone exceeds this figure 11 to 15 times. Moreover, the model
used by NIWA was developed by the fishing industry scientists as an alternative to Wade’s universally
accepted model and requires more data and produces less conservative estimates.

The Government’s Conservation Services Programme (CSP) has long since provided a useful mechanism to
fund research into this and other bycatch issues in New Zealand waters by imposing a levy on the fishing
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industry to assess its impact on protected species. Yet, in the past six years the Conservation
Services Programme has been dramatically scaled down from more than NZ$4 million to NZ$800,000
annually.

4. Conclusion - Conservation Management in the Face of Uncertainty
Calculating the chance that a given event will occur is part of the scientific process. Determining a country’s
human population or the population size of a species is inevitably associated with some degree of
uncertainty around a range. The same goes for predictions of how human and animal population numbers
will respond to various conditions, e.g. different natural or manmade causes of mortality.

It is therefore common practice to present results from risk analyses as probabilities that populations will
increase, decrease or stay the same. Good population management takes such uncertainties into
account and is more conservative where uncertainties are large (the Precautionary Principle). The New
Zealand Fisheries Act, for example, incorporates the principle that “in relation to the utilisation of fisheries
resources or ensuring sustainability”, “absence of, or any uncertainty in, any information should not be used
as a reason for postponing or failing to take any measure.” (Fisheries Act 1996, No 88, Part 2(10d).

As highlighted in a recent article in the journal Nature
4
, research on unsustainable fishing practices is

routinely challenged by the industry. Rosenberg’s (2007, p 989) description of a typical fisheries response
“the science was wrong, the rules wouldn’t work and everyone would go out of business” accurately
describes the reaction of New Zealand’s fishing industry when faced with Hector’s dolphin protection. To
enable science-based decision making in such adversarial situations, Rosenberg recommends asking
questions like “what do we know” and “what does that mean we should do”?

In the case of Hector’s dolphins, we know that populations have been severely depleted since the early
1970s due to gill-netting and that trawling poses an additional risk. All risk analyses carried out for the
species to date by university scientists, government departments, fishing industry representatives and
consulting firms such as NIWA, predict continued population decline if the status quo is maintained, and
recovery from less than 8,000 individuals now to some 15,000 in 50 years’ time if fishing impacts are
removed. Despite some much quoted “uncertainties”, Hector’s and Maui’s dolphins are two of the best
studied dolphin species on earth. All available evidence points in the same direction and there is no scientific
disagreement in this regard.

It is therefore prudent to take precautionary decisions, especially in situations where there is uncertainty
about the effectiveness of different management options. A precautionary decision, based on the NIWA
report, would be to put in place protection measures at least as effective as the TMP’s Option 3 or the
complete protection against fisheries bycatch that should have been Option 4, with a mandatory schedule for
further research and subsequent regulatory review using the new information.
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There is uncertainty about:

• Whether the true number of Hector’s dolphins killed each year in commercial gillnets is 110, 150 or
somewhere in between.

There is no uncertainty about:

• Hector’s dolphin populations have dramatically declined

• Bycatch in gillnet and trawl fisheries is the number one threat for Hector’s and Maui’s dolphin (see TMP,
NIWA paper, research from Otago University, Advisory Group which included fishing industry, etc.)

•

Hector’s dolphins are ‘Endangered’ and face a high risk of extinction in the near future.
Maui’s dolphins are already listed as ‘Critically Endangered’ on the International Red List of Endangered
Species, the highest category, and face an extremely high risk of extinction in the immediate future.

(World Conservation Union – www.redlist.org)



It is worth mentioning that very little indeed is known about commercial fish species in New Zealand. Even
the most basic facts such as population size, reproductive output, survival rates, and range remain a
mystery. In many cases the only data available is information relating to catch volume. Population estimates
for commercial fish species therefore incorporate drastically higher levels of uncertainty. Despite these
massive knowledge gaps, catch quota set by the Ministry of Fisheries go unchallenged by the fishing
industry (with the exception of some cases where quotas are cut).

The highly technical NIWA report was presented on the 17th September 20075, just three weeks after the
publication of the Draft Threat Management Plan on 29th August. It is regrettable that these vital figures
about Hector’s dolphin mortality in commercial gill nets did not reach the public domain until six months later.

www.careforthewild.com
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