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ABSTRACT: The New Zealand (NZ) dolphin Cephalorhynchus hectori, also known as Hector’s
dolphin, is endemic and listed as Endangered by the NZ Department of Conservation and the
International Union for the Conservation of Nature. The North Island population, also known as
Maui’s dolphin, is listed separately as Critically Endangered. The Threat Management Plan for
NZ dolphins identifies bycatch in gillnet and trawl fisheries as the number one threat. Fisheries
mortality has resulted in rapid population declines, with current total population size estimated at
27% of 1970 numbers. Reduced use of gillnets and trawling in NZ dolphin habitat has slowed population declines in some areas. A long-term study in the Banks Peninsula Marine Mammal Sanctuary (South Island east coast) shows a significant increase in survival rates (by 5.4%) and indicates that the previously rapid population decline has slowed substantially. Nationwide, NZ
dolphin populations are predicted to continue declining under current management. This is
driven mainly by continuing bycatch in areas with few or no dolphin protection measures (e.g.
South Island north and west coasts). Extending protection to the 100 m depth contour throughout
NZ dolphin habitat would result in rapid population recovery. This case study shows that areabased management can work, if the protected area is large enough, in the right place, effectively
manages key threats, impacts are removed rather than displaced to other areas and no new
threats are added (e.g. marine mining, tidal energy generation or pollution).
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solutions · Fisheries mortality · Hector’s dolphin
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The New Zealand (NZ) dolphin Cephalorhynchus
hectori, also known as Hector’s dolphin, is endemic
to NZ waters. The South Island population has been
estimated at 7270 individuals (coefficient of variation
[CV] = 0.16; Slooten et al. 2004). A line-transect survey of the North Island population, also known as
Maui’s dolphin C. hectori maui, resulted in an estimate of 111 individuals (CV = 0.44; Slooten et al.
2006). This population has recently been estimated at
fewer than 80 individuals (Baker et al. 2012) and possibly as low as 55 individuals (Hamner et al. 2012).

These latest estimates are based on a genetic markrecapture study, which involved taking biopsy samples of individuals half adult size and larger, and
therefore represent the number of individuals in the
population that are larger than half adult size rather
than total population size. NZ has 2 endemic marine
mammal species, the NZ dolphin and the NZ sea lion
(also known as Hooker’s sea lion Phocarctos hookeri). Bycatch in fisheries is the most serious threat to
both species, and can be avoided through the use of
selective, sustainable fishing methods.
Since at least the early 1970s, NZ dolphins have
been caught in commercial gillnet fisheries (Taylor
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1992, Baird & Bradford 2000). Bycatch in trawl fisheries and amateur gillnets may extend back as far as
the early 1900s, but has not been included in any of
the risk analyses as no quantitative estimates are
available (Baird & Bradford 2000, Starr & Langley
2000, DOC & MFish 2007, Davies et al. 2008, Slooten
& Dawson 2010).
This paper provides a brief summary of research on
the effectiveness of protection for NZ dolphins (e.g.
Davies et al. 2008, Slooten & Dawson 2010, Slooten &
Davies 2012), as a case study of the effectiveness of
area-based management. The following abbreviations are used for different regions where NZ dolphins are found: WCNI (West Coast North Island),
WCSI (West Coast South Island), ECSI (East Coast
South Island), NCSI (North Coast South Island) and
SCSI (South Coast South Island).

HISTORY OF BYCATCH MANAGEMENT
NZ dolphin densities have declined throughout the
geographic range of the species since the 1970s, and
the population has become more fragmented (DOC &
Mfish 2007, Davies et al. 2008, Slooten & Dawson
2010, MPI & DOC 2012). A major expansion of the
NZ gillnet fishery started in the late 1960s, after the
introduction of monofilament gillnets.
Until the late 1980s, gillnet and trawl fisheries
operated throughout the range of NZ dolphins
(Fig. 1A). Two independent risk analyses (Davies et
al. 2008, Slooten & Dawson 2010) concluded that
populations of NZ dolphins were declining rapidly
at this time. One of these studies was carried out by
the National Institute of Water and Atmosphere, in
collaboration with fishing industry researchers
(Davies et al. 2008). The other was carried out by
Otago University, in collaboration with scientists at
the US National Marine Fisheries Service (Martien
et al. 1999, Slooten et al. 2000, Slooten & Dawson
2010).
The first protected area for NZ dolphins, the
Banks Peninsula Marine Mammal Sanctuary, was
created in 1988 by the Minister of Conservation,
Helen Clark (Fig. 1B). New fishing regulations prohibited the use of gillnets inside most of the sanctuary. Exemptions were made for recreational gillnetting, which still continues inside harbours in winter,
and trawling. Decisions on the offshore boundary
of the protected area (4 nautical miles [n miles]), as
well as northern and southern boundaries, involved
compromises in order to reduce impact on the fishing industry. In 1988, Banks Peninsula was the only

area with dolphin protection measures. These new
regulations slowed the decline in the Banks Peninsula area. Nationwide, rapid population declines
continued.
A second protected area was created by Minister of
Fisheries, Pete Hodgson, in 2003 (Fig. 1C). New fishing regulations prohibited the use of gillnets inside
most of the protected area. Exemptions included continuation of commercial and recreational gillnetting
inside North Island harbours and in the southern part
of the range of Maui’s dolphin. Trawling was prohibited to 4 n miles offshore in the central part of the
range of Maui’s dolphin, and to 2 n miles offshore in
other areas. Gillnets were prohibited to 4 n miles offshore. In 2003, there was still no protection in other
parts of NZ waters. Population declines were slowed,
but not halted, in the 2 protected areas. Nationwide,
rapid population declines continued.
In 2007, the Ministry of Fisheries (Mfish) and
Department of Conservation (DOC) released a
Threat Management Plan (DOC & Mfish 2007), after
several years of consultation with the fishing industry
and other stakeholders. The Threat Management
Plan concluded that fisheries mortality was still the
most serious threat to the species, with bycatch in
gillnets the number one threat and bycatch in trawl
fisheries the second most serious threat.
In 2008, a more extensive package of protected
areas was implemented by Minister of Fisheries,
Jim Anderton, providing some protection in most of
the areas where NZ dolphins are found (Fig. 1D).
The offshore boundary of the North Island protected area was extended to 7 n miles offshore, and
protection was extended further into the entrance
of the Manukau Harbour. Exemptions included a
lack of protection along the southern North Island
and NCSI. WCSI protection was extended to 2 n
miles offshore (a third of the dolphins’ offshore
range there of 6 n miles) for 3 months of the year.
Trawling was banned in some areas (e.g. to 2 n
miles offshore off ECSI and parts of WCNI), but
continues throughout most of the range of NZ dolphin (e.g. WCSI, NCSI). Additional exemptions to
the dolphin protection measures were implemented,
to allow commercial and recreational fishers back
into inshore fishing areas in Marlborough (northern
region of ECSI) by Minister of Fisheries Phil Heatley (in 2011) and Minister for Primary Industries
David Carter (in 2012). Overall, population declines
were slowed or halted off WCNI and ECSI, with
potential population recovery on SCSI. Population
declines continued off WCSI and NCSI. Nationwide, population decline continued.
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south of the protected area on the WCNI.
In July 2012, after public consultation, the
Minister of Primary Industries David
Carter put in place interim protection
measures (Fig. 2A, Option 1). These exNorth
North
tended the protected area to about 80 km
Island
Island
south of where the dolphin death occurred on 2 January (the average NZ dolphin home range extends approximately
80 km alongshore). Following a second
round of public consultation (MPI & DOC
2012), the Minister will implement permanent protection measures (e.g. making
South
South
the current extension permanent or furIsland
Island
ther extending the protection measures).
The southern extension of the North Island protected area provides protection
from gillnet fisheries only, and to 2 n miles
C
D
offshore rather than the 7 n mile offshore
boundary used in the rest of the WCNI
protected area (see Fig. 2A). In addition,
trawling continues in most of the protected
North
North
Island
Island
area. So far, no protection has been provided for the area between the North and
South Islands (e.g. NCSI). This continues
to threaten the North Island population
(Maui’s dolphin). Population declines have
been slowed or halted off the WCNI and
ECSI. There is potential for population recovery on SCSI. Population declines conSouth
South
tinue off WCSI and NCSI. Nationwide
Island
Island
population decline continues, with no significant difference in the projected outcome
compared to the 2008 protection measures.
An expert panel, consisting of scientists
Fig. 1. History of protection measures, with New Zealand (NZ) dolphin
Cephalorhynchus hectori habitat indicated in red, and protected areas in
from New Zealand and the USA, has been
green. (A) 1970: gillnet and trawl fisheries operated throughout the range
convened by the DOC and Ministry for
of NZ dolphins. NZ dolphin populations were declining rapidly. (B) 1988:
Primary Industries. At a technical workfirst protected area was created — the Banks Peninsula Marine Mammal
shop in June 2012, the expert panel conSanctuary — slowing population decline in this area. Nationwide, rapid
population declines continued. (C) 2003: second protected area created off
cluded that the range of Maui’s dolphins
the North Island west coast. Population declines slowed in the 2 protected
extends further alongshore to at least
areas. Nationwide, rapid population declines continued. (D) 2008: further
Whanganui (Currey et al. 2012). This is a
dolphin protection measures implemented, providing some protection in
further 70 km or so beyond the boundary
most areas where NZ dolphins are found. Population declines slowed or
of the interim protection measures (exhalted in areas with relatively high level of protection. Nationwide, population decline continues
tending to Hawera). The workshop also
reviewed data on the continued overlap
between Maui’s dolphins and fishing
FURTHER PROTECTION MEASURES
methods known to cause dolphin mortality (gillnet
and trawl fisheries), as well as results from risk analyIn response to continuing dolphin deaths, the NZ
ses (including Davies et al. 2008, Slooten & Dawson
government has extended the protection measures
2010, Slooten & Davies 2012). The expert panel estioff WCNI. On 2 January 2012, a NZ dolphin was
mated the current bycatch of Maui’s dolphins at 5 incaught in a commercial gillnet off Cape Egmont, well
dividuals yr−1, which is about 75 times higher than the
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potential biological removal (PBR) of 1 individual
every 10 to 24 yr (Currey et al. 2012). The PBR represents a sustainable level of total human impact that
would allow a depleted population to recover to at
least half of its original population size (Wade 1998,
Slooten & Dawson 2008). The expert panel estimated
that fisheries mortality is responsible for 95.5%, and
all other threats combined for 4.5% of human-caused
mortalities (including marine mining, pollution and
tidal energy generation; Currey et al. 2012).
Bycatch in gillnet and trawl fisheries also continues
in other parts of the range of NZ dolphins. For example on 22 February 2012, 2 dead NZ dolphins, entangled in a gillnet, were stranded on a beach north of
Christchurch (ECSI). It is not clear whether this gillnet had been legally set beyond the 4 n mile offshore
boundary of the protected area, or illegally set within
the protected area, nor whether it belonged to a commercial or ‘recreational’ fisher. Other dolphin mortalities since 2008 include NZ dolphins caught by fishing vessels carrying independent observers on the
ECSI and found dead with gillnet cuts on the WCSI.
Formal and informal reports from the fishing industry
include NZ dolphin deaths on the SCSI and WCNI.
The Scientific Committee of the International
Whaling Commission reviewed recent research on
NZ dolphins and concluded that weak protection on

A

B

North
Island

South
Island

South
Island

WCSI, a lack of protection on NCSI and ‘exemption’
areas in other regions are preventing species recovery (IWC 2012). The Scientific Committee expressed
particular concern about the low abundance of
Maui’s dolphin and the rate of population decline.
The Scientific Committee recommended protection
from gillnet and trawl fisheries in waters <100 m
deep, including harbours, and stressed the importance of avoiding further population fragmentation
by ensuring a safe ‘conservation corridor’ in Cook
Strait, between North and South Islands (IWC 2012).
Likewise, the IUCN has recommended protection for
NZ dolphins throughout their range, by banning gillnet
and trawl fisheries in waters up to 100 m deep, including harbours (IUCN 2012). The IUCN recommendation
(Fig. 2B, Option 2) would remove most of the compromises and exemptions to the current fishing regulations,
providing effective protection for NZ dolphins throughout their range. There would still be a low level of fisheries mortality, from gillnet and trawl fisheries operating in areas where NZ dolphins are only rarely seen.
Most NZ dolphins are found inside the 100 m depth
contour (e.g. Dawson et al. 2004, Slooten et al. 2004,
2006), but sightings in deeper waters have been made
off Kaikoura, Cloudy Bay and Clifford Bay (e.g. du
Fresne & Mattlin 2009). In addition, illegal fishing and
occasional bycatch in craypot ropes and other fishing
gear would still cause a low level of fisheries
mortality. Lower-level human impacts, including pollution, marine mining, boat
strikes and tidal energy generation, would
also be responsible for a certain degree of
mortality.
North
If populations recover in the future, proIsland
tection for currently low-density areas
(e.g. northeastern part of the North Island)
may need to be reconsidered. Perhaps
most importantly, Option 2 provides the
‘corridors’ urgently needed to reconnect
North and South Island populations (Hamner et al. 2012).

EFFECTIVENESS OF PROTECTION
MEASURES
Fig. 2. Proposed extensions to protection for NZ dolphin, with NZ dolphin
habitat indicated in red and protected areas in green. (A) 2013 — Option 1:
interim protection measures extend the protected area along the southern
West Coast North Island area (to 2 nautical miles offshore). No significant
improvement in projected outcome. Nationwide, population decline continues. (B) 2013 — Option 2: dolphin protection throughout NZ dolphin
range in waters <100 m deep, including harbours; NZ dolphins are rarely
seen in waters deeper than 100 m. Population recovery to around 15 000
individuals within 40 yr

Population trends
Several independent analyses have produced consistent results, despite large differences in model structure and parameterisation (for a review, see Slooten &
Davies 2012). It is clear that NZ dolphin
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populations have declined substantially due to dolphin mortality in commercial gillnet fisheries, and
population recovery is unlikely under the current protection measures (Davies et al. 2008, Slooten & Dawson 2010, Slooten & Davies 2012). This is largely due
to weak protection measures on the WCSI and a lack
of protection in other areas (e.g. NCSI; see Fig. 2A).
Without fisheries mortality, NZ dolphin populations
could almost double by 2050 to 15 411 (CV = 0.16;
Slooten & Dawson 2010) or 14 650 (range 12 313 to
19 250; Davies et al. 2008), reaching half of the 1970
population size in 39 yr (CV = 0.34, Scenario C in
Table 1, Fig. 3). By contrast, under current management, the probability of population recovery for the
species as a whole is 20% if gillnets are removed
from protected areas without being displaced to
other areas of NZ dolphin habitat (Scenario B1 in
Table 1, Fig. 3). The probability of recovery drops to
Fig. 3. Estimated total population size for NZ dolphin in
8% if half of the fishing effort is displaced to unpro1970, 2009 and 2050. Population size estimates for 2050 are
tected areas of dolphin habitat (Scenario B2). When
shown for 5 management scenarios: (A) Past management;
(B) current protection measures with (B1) all fishing effort
population recovery was estimated to occur, it took
from protected areas has been removed from the fishery,
>1000 yr for the total population to reach half of the
(B2) half of the fishing effort from protected areas has been
1970 population size (Table 1).
displaced to unprotected areas, (B3) all fishing effort has
Guidelines for implementing the US Marine Mambeen displaced and dolphin mortality in trawl and recreational gillnet fisheries is included in the analysis; and (C) no
mal Protection Act state that fishery mortality should
fisheries mortality. Boxes indicate upper and lower quartiles
not delay recovery of endangered species by >10%
(25th and 75th percentile), the line inside each box is the
(Barlow et al. 1995). In the case of NZ dolphins, this
median (50th percentile), and the whiskers indicate the range
would require recovery to half the 1970 population
of the 5000 population size estimates resulting from each
size within 43 yr (39 yr + 10%). Under current mansimulation (for more information, see Slooten & Dawson 2010)
agement, population decline is the
Table 1. Cephalorhynchus hectori. Recovery to half of the population size in
most likely outcome (80% of runs for
1970. Estimates presented for each regional area and scenario — recovery:
Scenario B1, 92% for B2, 100% for B3).
proportion of 5000 model runs in which the population recovers; <1000 yr: proIn the unlikely event of population
portion of runs in which the population recovered in <1000 yr; average: average number of years to recovery (coefficient of variation in parentheses), only
recovery (20% of runs for Scenario B1,
for those runs where recovery took <1000 yr (from Slooten & Dawson 2010).
8% for B2, no recovery for B3), it would
For a description of scenarios see Fig. 3. na: not applicable (zero probability
take >1000 yr to recover to half of the
of recovery)
1970 population size. Recovery was
also delayed by >10% for each of the
Scenario
North Island
South Island
Total
regional populations. Under Scenario
East
West
South population
B1, for example, recovery to half of the
A
Recovery
0.88
0.00
0.00
0.03
0.00
1970 population size was estimated to
<1000 yr
0.00
na
na
0.00
na
take more than 19, 217, 306 and 1000
Average
na
na
na
na
na
yr, respectively, for the regional popuB1 Recovery
1.00
0.71
0.01
1.00
0.20
lations, and exceeded the time to
<1000 yr
0.03
0.03
0.00
1.00
0.00
Average
217 (0.75)
306 (0.86)
na
19 (2.96)
na
recovery for Scenario C by much more
B2
Recovery
0.00
0.71
0.01
1.00
0.08
than 10%.

Data from independent observers on
fishing vessels

B3

C

The NZ National Institute of Water
and Atmosphere estimated that dur-

<1000 yr
Average
Recovery
<1000 yr
Average
Recovery
<1000 yr
Average

na
na
0.00
na
na
1.00
0.96
88 (0.71)

0.00
na
0.00
na
na
1.00
1.00
25 (0.44)

0.00
0.34
0.00
na
24 (4.90)
na
0.00
0.09
0.00
na
0.01
na
na
207 (1.52)
na
1.00
1.00
1.00
0.94
1.00
1.00
72 (0.88) 4 (5.04)
39 (0.34)
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ing the period from 2000 to 2006 an estimated 110 to
150 NZ dolphins were killed in gillnet fisheries each
year (Davies et al. 2008). Of these, 35 to 46 yr−1 were
caught off the ECSI, and the dolphin protection
measures implemented in 2008 have reduced this to
23 yr−1 (CV = 0.21; Slooten & Davies 2012). This indicates that the effectiveness of the current protection
measures off ECSI is intermediate between Scenarios B2 and B3 (Table 1, Fig. 3). The relatively high
level of ongoing dolphin bycatch and sightings made
by fisheries observers outside the current protected
areas (e.g. Figs. 4 to 6), indicate that there is still considerable overlap between NZ dolphins and gillnet
and trawl fisheries (Mfish 2012).

Strandings and reported bycatch
Scientifically robust data on dolphin bycatch,
before and after 2008, are available only for ECSI. In
all other areas, the observer coverage has been too
low to provide estimates of the number of dolphins
caught per year. In the absence of catch rates from an

Fig. 5. NZ dolphin sightings made by independent observers
on commercial fishing vessels south of Banks Peninsula
(East Coast South Island). s: dolphin sightings inside protected areas; d: dolphin sightings in areas where both gillnets and trawling gear are used; solid offshore line: area
where gillnets are prohibited; dashed line: area where
trawling is prohibited

Fig. 4. NZ dolphin sightings made by independent observers
on commercial fishing vessels around Banks Peninsula (East
Coast South Island). s: dolphin sightings inside protected areas; d: dolphin sightings in areas where both gillnets and
trawling gear are used; solid offshore line: area where
gillnets are prohibited; dashed line: area where trawling is
prohibited

adequate observer programme, the DOC’s database
of strandings and bycatch reported by fishers and
fisheries observers (DOC 2012) provides information
for making a qualitative comparison of the number of
dolphin deaths before and after the current protection measures were implemented in 2008.
The data in the DOC database do not result from
systematic surveys (e.g. weekly beach surveys or
data from observers on fishing vessels). In most
cases, a dead dolphin was found by a member of the
public and reported to DOC or Mfish. Therefore,
these numbers are not an indication of the total number of dolphin deaths in the population, nor the total
number caught in fishing nets. They are, at best, a
qualitative indication of dolphin mortality. For example, regions differ in currents, water depth, slope of
beach, fishery (including how close to shore vessels
are operating), affecting the probability of a dead
dolphin stranding in the first place. In addition, there
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WCSI, the number of dolphin deaths decreased
slightly from 3.79 yr−1 from 1970 to 2008 to 3.33 yr−1
on average from 2009 to 2012. In summary, there is
no indication — from the number of dead dolphins in
the DOC database — of a substantial reduction in
dolphin bycatch for the WCNI, WCSI, NCSI, or SCSI
as a result of the 2008 protection measures.

Protected area design with respect to dolphin
distribution

Fig. 6. NZ dolphin sightings made by independent observers
on commercial fishing vessels off West Coast South Island.
Dolphin sightings (d) were made only outside the protected
area (indicated by thin, offshore line). Gillnetting is prohibited inside the protected area from 1 December to 28
February. The WCSI does not have any trawling restrictions

are regional differences in the number of people
visiting beaches, DOC capacity to find and retrieve
the animal, etc.
Bearing these limitations in mind, the average
number of dead dolphins per year is compared
between the periods from 1970 to 2008 and 2009 to
2012 for each region. The ‘before’ period starts in
1970 for several reasons. The NZ gillnet fishery
expanded dramatically in the late 1960s and early
1970s, records are very sparse before 1970 for all
regions and 1970 is the year used for estimating population sizes of ‘original’ pre-fisheries bycatch in the
risk analyses described above. The new protection
measures were implemented in late 2008. Therefore,
a comparison is made between the average number
of dolphin deaths per year, before and after 2008.
In the far north and far south, bycatch increased
slightly over time. For the WCNI, there was 1.00 dolphin death yr−1 from 1970 to 2008 and 1.33 dolphin
deaths yr−1 from 2009 to 2012. The protected area off
the WCNI was originally put in place in 2003. Therefore, it is also useful to compare the periods before
and after 2003. Again, an average of 1.00 dolphin
death yr−1 from 1970 to 2002, increases slightly to
1.11 yr−1 from 2003 to 2012. On the SCSI, the number
of dolphin deaths changed from 0.64 between 1970
and 2002 to 0.67 yr−1 between 2003 and 2012. Off the

In most areas, the distribution of NZ dolphins extends well beyond the offshore boundary of the protected area. For example, at Banks Peninsula 3 yr of
aerial surveys show that while trawling is banned to
2 n miles and gillnetting to 4 n miles offshore, the distribution of NZ dolphins extends to at least 20 n miles
offshore (Rayment et al. 2010). In addition, there are
exemptions for trawlers with a headline height <1 m
(these are allowed to fish throughout the area) and
recreational gillnetting (which continues between
1 April and 1 October in designated harbours). The
proportion of the dolphin population found inside the
protected area varies seasonally. NZ dolphin sightings were concentrated close to shore in shallow
water in summer, but were more evenly distributed
with respect to distance from shore and water depth
during winter. A higher proportion of the dolphin
sightings was made outside the protected area in
winter (mean = 56%) than in summer (mean = 19%,
G = 88.25, df = 1, p < 0.001; Fig. 7).
Likewise, off the WCSI, protection from gillnets
extends to 2 n miles offshore (for 3 months of the
year), while NZ dolphins range to 6 n miles offshore
in this area (Rayment et al. 2011). There are no trawling regulations on the WCSI. Again, in Cloudy Bay
and Clifford Bay (ECSI), protection measures extend
to 4 n miles offshore, while the NZ dolphin distribution extends to at least 15 n miles offshore (du Fresne
& Mattlin 2009). In most areas, NZ dolphins are
found in waters up to 100 m deep (Dawson et al.
2004, Slooten et al. 2004, 2006). The offshore distance
of the 100 m depth contour varies around the country
(see red area in Figs. 1 & 2).

Evidence from survival rates
Survival rates of NZ dolphins in the Banks Peninsula area have increased by 5.4% since the creation
of the Banks Peninsula Marine Mammal Sanctuary
(Fig. 8; Gormley et al. 2012). The population was
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Fig. 7. Offshore distribution of NZ dolphins around Banks Peninsula in (A) summer and (B) winter, with respect to the offshore
boundary of the Banks Peninsula Marine Mammal Sanctuary (BPMMS) at the time of the survey. The numbers at the end of
the transect lines indicate the number of years each line was surveyed

declining rapidly before the Sanctuary was created,
and is now declining slowly (Slooten & Dawson
2010). Clearly, marine mammal protected areas can
result in measurable improvements. However, the
Banks Peninsula Marine Mammal Sanctuary is still
too small and the regulations too weak to result in a
stable, let alone recovering population (Rayment et
al. 2010, Gormley et al. 2012). NZ dolphins around
Banks Peninsula range to 20 n miles offshore (Rayment et al. 2010). Gillnets are banned to a distance of
4 n miles offshore, and trawling, up to 2 n miles offshore. No quantitative estimates of trawl bycatch are
available, due to low levels of observer coverage.
However, the observer data suggest that the total
number of dolphins caught in trawl nets could be as

Fig. 8. Posterior distributions for survival rates of NZ dolphins in the Banks Peninsula area, before and after the creation of the Banks Peninsula Marine Mammal Sanctuary
(from Gormley et al. 2012)

high as the number caught in gillnets (Baird & Bradford 2000). This may help explain why the survival
rates, while much higher than in the past, are still too
low to allow population recovery.

CONCLUSIONS
The history of conservation management for NZ
dolphins follows a slow progression from 1 small protected area, created in 1988, to 2 protected areas by
2003, a more extensive network of protected areas
created in 2008 and further extensions proposed for
2013. Each of these improvements in the protection
measures has been preceded by a period of public
consultation (usually 1 to 3 yr). Further extensions of
the protection measures were being considered at
the time this paper was accepted for publication. Two
rounds of public consultation took place during 2012,
and a final decision is expected in 2013.
The overarching goal has been to reduce the overlap between NZ dolphins and fishing methods known
to cause dolphin mortality (in particular gillnets and
trawling). Data on bycatch, dolphin survival and the
rate of population decline indicate that this can be
effective.
The NZ dolphin case study indicates that protected
areas can work if
• They are the right size
• They are in the right place
• They effectively manage the threat(s)
• Threats are removed, rather than displaced to
another area
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• Follow-up monitoring is used to determine effectiveness and modify boundaries or regulations if
necessary
• No new impacts, such as marine mining, tidal
energy generation or pollution, are added
In several areas, population surveys and data from
observer programmes indicate that there is still considerable overlap between NZ dolphins and gillnet
and trawl fisheries, resulting in unsustainable levels
of bycatch. The history of managing fisheries bycatch
for NZ dolphins shows that managing fisheries in
specific, relatively small areas is likely to shift the
problem — to another area that is still an important
part of the species’ range — rather than solve it. In
general, small protected areas (e.g. confined to ‘critical habitat’) are unlikely to provide an effective solution to a widespread problem. Clearly, a serious
problem that operates at a large scale (e.g. throughout a species’ habitat) will require a large-scale solution. In this case, protection throughout the NZ dolphin’s habitat, out to the 100 m depth contour, would
substantially increase the potential for population recovery and would reduce population fragmentation.
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