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Abstract 
A total of 76 records of kekeno / New Zealand fur seal (Arctocephalus forsteri) mortalities 
and one subantarctic fur seal (A. tropicalis) were gathered by volunteer and professional 
conservation workers and members of the public in the Hauraki Gulf Marine Park (HGMP), 
New Zealand in 2021. 
 
Given the varied quality of the sightings of mortality events, a certainty ranking was applied 
to derive a reliable estimate of the mortality events. An estimated 20 dead pups (<1 year 
old) and 27 dead yearlings (1-2 year-olds) were recorded with medium, high or very high 
certainty ranking. 90% of the records occurred in the three month period from August-
October. 
 

Introduction 
Kekeno / New Zealand fur seal (Arctocephalus forsteri) are a native marine mammal that 
was hunted to the point that most colonies had been eliminated by the mid 1800’s (Smith, 
2002). The New Zealand population is recovering from an estimated low of 10,000 in the 
late 1800’s (Arsalan, 2018). The population in the New Zealand is thought to have since 
grown to at least 100,000 (Harcourt, 2001) around 10% of its pre-exploited state of 1.5-2 
million (Richards, 1994). Kekeno are functionally extinct in the HGMP but classified as ‘least 
concern’ by the Department of Conservation (DOC) because the national population is 
thought to be growing and the species is secure overseas. There have been no national 
population census since 1973 (Wilson, 1981), there is no threat management plan or species 
recovery plan. There has never been any attempt to survey the live or dead kekeno in the 
HGMP, although small numbers have been sighted throughout much of the HGMP. There is 
no known breeding colony in the HGMP. Juvenile kekeno mortality in the HGMP has not 
been investigated. 
 

Methods 
Record collecting started in late September 2021 when Michael Lee raised concern about 
the number of dead kekeno on beaches. At the time there was an extended public lockdown 
in the Auckland region due to the Covid 19 pandemic, this affected people’s ability to visit 
beaches. Many beaches were not visited for months, other beaches got more foot traffic 
than normal. The earliest record was from March when people had a lot more access to 
beaches. 
 
A blog post was set up (Lee, 2021) with a map of known mortalities recorded on 
iNaturalist.nz. The blog post asked for any observations of seals in the HGMP for 2021, but it 
was clear that the study was concerned with dead seal pups. It was posted on Facebook via 
the author’s personal account and the Hauraki Gulf Forum (a statutory body charged with 
the promotion and facilitation of integrated management and the protection and 
enhancement of the Hauraki Gulf / Tīkapa Moana / Te Moananui-ā-Toi). Emails were sent to 
the author’s network of dotterel minders and associates who spend a lot of time on 



beaches. Posts to community groups on Facebook yielded many reports. Three mainstream 
media news items about the survey from Newsroom, Radio New Zealand and Gulf News, 
whom also ran follow up articles, helped raise awareness of the survey. A map showing the 
locations of dead kekeno pups was updated on the blog post and supplied to media as 
records were logged. 
 
Records were investigated by requesting more information from observers. When a photo 
was supplied it was uploaded to iNaturalist.nz. All records were checked for duplication and 
assigned one of the following certainty rankings: 
 
Very high, if one of these conditions was met: 

• The record was photographed and a photo of a dead kekeno was supplied  

• The observer was a researcher, vet, volunteer or professional ranger 
 
High, if one of these conditions was met: 

• Another person independently confirmed the record 

• The observer had made another very high certainty record 

• The observer answered follow up questions with sound detail 

• The record came from a newspaper report 
 
Medium, if one of these conditions was met: 

• The record came from, but was not observed by, a professional ranger 

• The observer answered follow up questions but not in detail 

• The observer made another high certainty record 
 
Low, if one of these conditions was met: 

• The observer did not answer follow up questions 

• The observer was not contacted by the author or a DOC ranger 

• There was another record nearby that could easily mean this one is a duplicate 
 
Records with photos (except one) were shared with DOC experts to estimate the age and 
condition of the dead kekeno. 
 

Data collection observations 
Most people were very forthcoming with data and were quite trusting. Many observers 
wanted to know why the kekeno were dying. It was difficult to stay upbeat and grateful for 
data while showing empathy for the kekeno. Recording the deaths seemed to be cathartic 
for some people. It may have helped that the study was done outside a government 
organisation, as one observer did not want her record (which included multiple photos with 
accurate metadata) shared with DOC. Being responsive and polite helped with engagement. 
Live updates to the map published on the blog post helped people feel like the effort (which 
sometimes involved a trip to the beach) was being valued. In general records that were 
emailed in had more data than those collected on social media and the observers were 
more responsive to questions. On the east coast of the Coromandel there is a cultural 
practice of burying the bodies as they are a public health hazard, the practice makes the 
records more difficult to verify and less likely to be recorded. 
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The DOC experts were able to tell the age and condition of many records despite the poor 
quality of many photos and degraded carcases.  
 

Results 
Of the 77 records collected there were 34 records of very high certainty, 11 high, 12 
medium and 20 low. 
 
Of the 30 identifiable observations that we have age estimates for there were: 
 
11 (36%) dead pups (<1 year-old) 
14 (47%) dead yearlings (1-2 year-old) 
2 (7%) dead subadults (2-4 year-old) 
3 (10%) dead adults (4-26-year-old) 
 
Of the 21 identifiable observations that we have body condition estimates for: 
 
9 (43%) thin* 
9 (43%) average 
3 (14%) good 
 
*Two of these were emaciated. One was found by a beach walking veterinarian and died 
gasping on the beach. The other was found to have anaemia and a severe stomach-parasite 
infestation and was euthanised at Auckland Zoo (Devonport Publishing Ltd, 2021). 
 
Applying the identifiable age percentages to the 57 very high, high and medium certainty 
records results in an estimated: 
 
20 dead pups (<1 year old) 
27 dead yearlings (1-2 year-old) 
4 dead subadults (2-4 year-old) 
6 dead adults (4-26 year-old) 
 
Applying the identifiable condition percentages to the 57 very high, high and medium 
certainty records results in an estimated: 
 
25 thin dead kekeno 
32 kekeno that did not die from starvation 
 



 
Figure 1. Locations of 57 dead kekeno records 2021. Records with medium, high and very 
high certainty (including an estimated 6 adults). 
 
Records were spread evenly around the coastline of the Gulf with a significant hotspot in 
Mercury Bay. There is an absence of dead pup records from the Firth of Thames despite 
specific requests to community groups and a local Waikato Regional Council ranger. One 
juvenile swum through the area and up the Piako River, then the Waitoa River, to Hobbiton 
in Lake in Matamata (Blommerde, 2021). 
 
 
 



 
 
Records with medium, high and very high certainty (including an estimated 6 adults) were 
largely spread over a three month period with a significant peak in September (Figure 2). 
 
A subset of these records were considered to be fresh. Either the observer considered the 
kekeno to have died in the last week or the photos had fur intact / eyeballs present. These 
records had a similar temporal distribution but the September peak is less dramatic (Figure 
3). 
 

 
 
One of the dead kekeno found near Goat Island in July was tagged at the Cape Foulwind seal 
colony on the West Coast of the South Island in January 2020. Fur seal population 
monitoring by DOC occurs at three colonies on the West Coast, Wekakura Point, Cape 
Foulwind, and Taumaka Island, of the Open Bay Islands. Tagging, measurement and count 
data from the monitoring programme has been have been collected since 1991 and can be 
searched and downloaded from https://furseals.dragonfly.co.nz/ There is only one other 
record of a tagged fur seal from within the HGMP, which was a female pup tagged at Cape 

0

5

10

15

20

25

30

35

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 2. Observations of kekeno mortalities by 
month in the HGMP (2021)
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Figure 3. Fresh kekeno mortalities by week 
ending in the HGMP (2021)
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Foulwind found dead in Te Puru, Coromandel in October 2019 
(https://furseals.dragonfly.co.nz/tags/search/?q=event:resight) 
 
Of the 31 records with photos, one was identified as a subantarctic fur seal (Arctocephalus 
tropicalis) on Waiheke Island, and another photo taken in Wanns Bay was suspected of 
being a subantarctic fur seal. Most of the remaining records were identifiable as New 
Zealand fur seals (Arctocephalus forsteri). 
 
Contributing mortality factors. There were no records with observable evidence of 
predation, (e.g., dog or shark attack), vehicle, propeller strike, bludgeoning, knife, gunshot 
wounds or fishing damage. A severe stomach-parasite infestation was found in the one 
necropsy done by Auckland Zoo. 
 

Data from Auckland Zoo 
Statement provided February 2022 
Auckland zoo has over the last 10 years performed 10 necropsies on kekeno. These animals 
were brought to the Zoo alive by DOC after they were found in the Auckland region 
(including the west coast) and it was decided that intervention was appropriate. The data 
only represent a small number of animals as only necropsies were done on animals that 
were alive on admission but were euthanised or died shortly after due to the severity of 
their condition. 
 
A wide range of issues were seen such as emaciation, parasitism, trauma (animal induced 
such as suspected shark bites or caused by human activities such as fishing lines). Animals 
ranged in age from pups to adults. 
 
Given the small number and the wide range of locations where these animals were found, 
these data are of interest, but do not give an accurate picture of causes and numbers of 
mortality in the HGMP population. Working closely together with DOC and MPI we continue 
to collect and review more data which will help us take the most beneficial actions for the 
population at large. 
  

Discussion 
The timing of the deaths indicates the primary drivers of kekeno mortality appear to be 
seasonal. The seasonal drivers affect some adults but mostly pups and yearlings.  
 
Figure 4. Possible seasonal drivers of juvenile kekeno mortality in the HGMP. Note that 
many kekeno threats have been excluded as they were not considered seasonal. 
 

Possible driver Description Evidence 
Difficulty 
weaning 

Pups dying of starvation because they or 
their mothers could not find or catch 
enough food (Mattlin, 1978). 

Low – only a small 
percentage of the 
mortalities were 
starving pups (<1 
year-olds). 

https://furseals.dragonfly.co.nz/tags/search/?q=event:resight


Direct 
fisheries 
interactions 

A seasonal trawl, surface longline, set net, 
bottom longlines or purse seine method 
(Fisheries New Zealand, 2020). 

None. Drowning 
would leave no 
external evidence. 
There are four 
historic surface 
long lining 
mortality records 
(Ministry for 
Primary Industries, 
2022).  

Indirect 
fisheries 
effects 

Starvation in winter due to competition with 
fisheries (Emami-Khoyi, 2016, Craig and 
Ragen, 1999, Trites, 1992) lowering body 
condition. In the South Island foraging effort 
(dive depth, dive duration and bottom time) 
of lactating kekeno increased between June-
August (Mattlin et al., 1998). Juvenile 
kekeno in southern Australia preferred more 
energy dense food (e.g. fish over squid), fed 
over much deeper waters than adults and 
did shallower dives than adults (Page et al., 
2006). 

Low – 57% of the 
kekeno did not die 
from starvation. 

Climatic and 
oceanographic 
change 

El Niño-Southern Oscillation (ENSO) events 
can change food availability for otariids, 
overseas this has resulted in mass 
mortalities and diminished body condition 
for California sea lion (Zalophus 
californianus) pups (Milman, 2015, 
Elorriaga-Verplancken, 2016). 

As above. The 
seasonal outlook 
for July-September 
2021 included, 
normal rainfall, 
above average 
temperatures 
including SST and 
an ENSO neutral 
state, (NIWA, 
2021). 

Sea Surface 
Temperature 
(SST) 

Lower SST increasing kekeno energy 
requirements resulting in starvation or 
disease. 

As above. Low SST 
correlates well with 
mortalities but SST 
in the HGMP is c2° 
higher than South 
Island colonies. 

Storms Extreme weather events influencing prey 
availability in the short term  (causing 
dehydration) or another cause of mortality 
(BBC, 2021). 

The timing of 
mortalities did not 
correlate with high 
rainfall (Auckland 
Council, 2022) or a 
large storm in May 
(Palmer 2021). 



Parasites, 
bacteria and 
viruses 

SST or another seasonal factor could make 
kekeno seasonally susceptible to hookworm 
enteritis, tuberculosis, Salmonella, or 
phocine distemper (Ministry for Primary 
Industries, 2022). 

One death 
identified by 
necropsy at 
Auckland Zoo. 

Toxins from 
harmful algal 
blooms 

Toxins from harmful algal blooms can 
transfer through marine food webs. 
Overseas they have bioaccumulated in seals 
causing mortalities (Kershaw et al., 2021). 

None – the cause 
of death would 
leave no external 
evidence. 

Poor nutrition Poor nutrition resulting in weakened 
immunity during winter. Poor nutrition and 
infection are primary causes of death in 
weaned harbor seal (Phoca vitulina) pups. 
(Ashley et al., 2020). 

None – the cause 
of death would 
leave no external 
evidence. 

Natural 
predation 

Kekeno are a prey item for orca, great white 
sharks and sevengill sharks (Department of 
Conservation, n.d.) which may have 
seasonal variations in abundance or prey 
selection. 

None – injuries 
should be visible. 

 
The primary driver of kekeno mortality in the HGMP remains unknown. The drivers in Figure 
4 should be identifiable by necropsy depending on the age of the carcase and how many 
tests are done on it.  

 

Recommendations for members of the Hauraki Gulf Forum 
1. This study has shown there is a lot of public interest in the biology and welfare of 

kekeno in the HGMP. Better understanding of the causes of mortality will help 
restore kekeno populations to the HGMP faster. Further study on kekeno mortality 
will help us understand the health of the HGMP as seals are keystone species 
overseas. It is recommended that Auckland and Waikato Regional Councils work with 
the Department of Conservation to gather ten fresh dead fur seals for necropsy to 
determine cause of death, condition, incidence of disease and life history 
parameters in September 2022. DOC should request permission from iwi in advance. 
It’s estimated that  to undertake full necropsies including histopathology and follow 
up testing as required of up to 10 freshly dead kekeno will cost about $10K. Sharing 
the cost of this mahi will make it more achievable. Contributions and funding advice 
from Hauraki Gulf Forum members would be helpful. 

 
2. Agencies represented in the Hauraki Gulf Forum provide advice and support on how 

to measure and monitor the HGMP kekeno population. 
 

3. The survey is repeated to ascertain if kekeno mortality was unusual in 2021. 
 

4. Surface-longline and trawl fisheries drowned hundreds of kekeno nationally in 2012-
13 (Abraham et al., 2016). It is recommended that Fisheries New Zealand confirm 
that there are no changes in commercial fishing effort or methods (that may coincide 
with a seasonal fishery) that could have created the August-October mortalities. 



Cameras on 100% of commercial fishing boats are recommended to rule out 
commercial fisheries as a direct driver of kekeno mortality.1 

 
5. Better planning for kekeno population recovery will reduce conflict and increase 

public enjoyment of kekeno. It is recommended that Regional Councils include dog 
free haul-out areas in Coastal Management Plans, and that provisions for kekeno are 
included in an Ecosystem Based Fisheries Management Plan for the HGMP. 

 
6. Tracking juvenile kekeno movement and scatt analysis in the HGMP would help us 

understand their spatial and dietary requirements to aid in recommendation five. 
Auckland War Memorial Museum / Tāmaki Paenga Hira plan to collect scat at the 
Noises haul out in the winter of 2022 (pers. comms. Matt Rayner). 
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