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Figure 1 – New Zealand King Shag 
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1 Introduction 
New Zealand King Salmon (NZKS) currently has five salmon farms (eight sites) in the Marlborough 
Sounds; located at Ruakaka Bay, Forsyth Bay, Waihinau Bay, Otanerau Bay, Te Pangu Bay, Clay 
Point, and two at Crail Bay.  Resource consents for three new farm sites were granted in April 2014 
and the following farms will be established in due course: Waitata, Richmond and Ngamahau. 

 

Figure 2 – NZ King Salmon farm sites 

During the recent Board of Inquiry process a number of concerns were raised regarding the effect of 
salmon farming on New Zealand King Shag (Leucocarbo carunculatus).  The Board decided that a 
King Shag Management Plan (KSMP)1 for farms in the Waitata Reach would be required to ensure 
the establishment and operation of the marine farm does not result in a reduction in the population of 
King Shag in the Marlborough Sounds, with particular regard to the Duffers Reef Shag colony.  

2 Consultation 
This KSMP has been developed in consultation with the Tangata Whenua Panel, Ngāti Kōata Trust 
Te Runanga o and Ngāti Kuia Charitable Trust, and the Department of Conservation  

The ‘King Shag Population Modelling and Monitoring’ report by Darryl I MacKenzie, 10 September 
2014 Appendix 1 has been used as a reference in the preparation of this Management Plan.  

                                                      

1 Decision Document – Appendix 9 – 13 March 2013 – Condition 10 & 11   http://www.marlborough.govt.nz/Services/Property-File-Search.aspx 

Decision Document - Appendix 10 – 13 March 2013  – Condition 10 & 11  http://www.marlborough.govt.nz/Services/Property-File-Search.aspx 
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3 Distribution and Abundance 
The New Zealand King Shag (King 
Shag) is one of the rarest seabirds in 
the world and is endemic to the 
Marlborough Sounds.  

Low numbers and a very small 
distribution area are a continuous 
concern for the survival of this species. 

Historically, the average total population 
of King Shags was estimated to be 645 
birds2. That figure was based on the 
average estimated number of shags 
between 1992 and 2002. About 92% of 
all the birds were at four discrete 
colonies; Duffers Reef, Trio Islands, 
Sentinel Rock, and White Rocks. During 
this same period about 102-126 
breeding pairs were identified each 
year, with an estimated annual 
recruitment of 40-68 birds.  

 Figure 3– Map of King Shag colonies 

King Shag colony counts made between 1992 and 2002 were similar to other counts made over the 
past 50-100 years, suggesting numbers have been relatively stable for a long time. This indicates a 
long-term balance between recruitment and mortality in this species. 

Historical data on King Shag numbers have been supplied by Mr Rob Schuckard and analyzed by Mr 
Darryl MacKenzie of Proteus Wildlife Research Consultants Appendix 1. 

Modelling King Shag numbers from 1994-2002 was carried out for the purpose of designing a 
monitoring program to establish what potential change in bird numbers could be regarded as a 
potential “effect” from the salmon farm activity. 

Analyses of colony counts for the King Shag suggest the population has been relatively stable from 
1994-2002.  A 4-stage population model is used (chicks, year 1 birds, year 2 birds and adults) and the 
stable age distribution determined for a range of demographic parameter values.  By comparing the 
results of the population model to collected count data, it would be reasonable to expect annual adult 
mortality for King Shags to be between 0.10 - 0.15, which is similar to that estimated for other shag 
species. 

The criteria of the International Union for Conservation of Nature and Natural Resources (IUCN) for 
threatened species has identified the King Shag with 32 other New Zealand Birds as “VULNERABLE”, 
where this “species is facing a high risk of extinction in the wild in the medium-term future”. The status 
of this bird is based on the latest IUCN criteria:   

                                                      

2 Schuckard, R. 2006. Population status of the New Zealand King Shag (Leucocarbo carunculatus). Notornis Vol 53: 297-307. 
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1. Area of occupancy estimated to be less than 2000 km2. 

2. They are known to exist at no more than 10 localities. 

3. Population estimated to number less than 1000 mature individuals. 

In the New Zealand threat classification assessment, the King Shag has the second highest 
threatened status: “NATIONALLY ENDANGERED3”. This assessment is based on its small 
population of between 250-1000 individuals.  

 

Table 1 - New Zealand Threat Classification System compared with IUCN Red List. 

Assessments for King Shag are highlighted red for both classifications 

Duffers Reef and the Trio Islands previously had the highest numbers of King Shags of all colonies.  
Duffers Reef also has also the highest recruitment of all colonies.  

It has been observed that when birds depart from the Duffers Reef Colony, 10-60% fly in a west and 
southwest direction into Waitata Reach.  Approximately 8-35% of all the departing birds fly to Forsyth 
Bay and Beatrix Bay; 82% of all the birds in Forsyth Bay and Beatrix Bay are recorded within 12km 
from the Duffers Reef colony, feeding predominantly in water depth of between 20-40m.  Of all 
recorded feeding King Shag observations (about 1000) in the Pelorus Sound and the Queen Charlotte 
Sounds about 80% of all the observations are within 15km of the colonies where most are between 5 
and 12 km from the rocks where they are breeding.  

4 Buffer Area 
There is potential for King Shags to be disturbed from roosting areas.  This has been addressed for 
the Waitata and Richmond salmon farms by requiring the establishment of a buffer zone around Boat 
Rock Point where King Shags may sometimes been seen. 

In accordance with requirements of the consent condition 10 below, the consent holder will not 
operate any vessel associated with the marine farm within 100m of Boat Rock Point (Figure 4) unless 
in the case of emergency work arising from the need to protect life or limb or prevent loss or serious 
damage to property or minimise or prevent environmental damage.  

                                                      

3 Robertson, H.A;  Dowding, J.E.; Elliott, G.P.; Hitchmough, R.A.; Miskelly, C.M.; O’Donnell, C.J.F.; Powlesland, R.G.; ; Sagar, 

P.M.; Scofield, R.P.; Taylor, G.A. (2013). Conservation status of New Zealand birds, 2012. New Zealand Threat Classification 

Series 4. Department of Conservation, Wellington. 22 p. 
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King Shags - Buffer Area and Management Plan 

10. ..... a buffer area of 100m shall be maintained from the King Shag roosting site in the vicinity 
of the marine farm, as at the date of the commencement of this consent, within which no 
ship movements associated with the marine farm shall occur.  

 

 

Figure 4 – Buffer area of Boat Rock Point Roosting Site4 

  

                                                      

4 Decision Document – Appendix 9 – 13 March 2013 http://www.marlborough.govt.nz/Services/Property-File-Search.aspx 
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5 Objectives 
The consent holder has prepared this KSMP in accordance with the requirements of the resource 
consent conditions.  The consent conditions establish the following objectives for the KSMP. 

11. “The objective of the KSMP shall be to ensure that the establishment and operation of the 
new salmon farms do not result in a reduction in the population of King Shag in the 
Marlborough Sounds.  This with particular regard to the Duffers Reef colony.  This plan shall 
be provided to the Council prior to the first discharge of feed to the marine farm, with copies 
being provided to the Department of Conservation and the members of the Tangata Whenua 
Panel. 

The KSMP shall require: 

a) Surveys of the numbers of King Shag in the Marlborough Sounds no less than once every 
three years. The first survey shall be undertaken prior to the first discharge of feed to the 
marine farm. All survey results are to be provided to the Council, Department of 
Conservation and the Tangata Whenua Panel within three months of completion of the 
survey, and posted on the King Salmon website. 

 
b) In the event that a statistically significant decline of King Shag numbers (p<0.05) has 

occurred since the previous survey, the consent holder shall investigate whether the 
operation of the marine farm is causing or contributing to the decline. 
 

c) A response mechanism is to be implemented if the marine farm is found to be causing or 
contributing to the decline in King Shag numbers. Such mechanism to include but not be 
limited to immediate changes to marine farm management practices including a reduction 
in feed or stocking levels.” 

6 King Shag Monitoring 
While monitoring should focus on the Duffers Reef colony, monitoring data from other colonies are 
needed in order to give statistically relevant information in the long term and to account for natural or 
external influences. 

A simulation study was conducted by MacKenzie (2014) to investigate the power of different survey 
designs to detect declines of a specified magnitude (between 1% - 5% per annum).  Based on the 
recommendations from MacKenzie (2014), the following monitoring and management actions have 
been adopted for this KSMP:  

a) Aerial survey techniques will replace boat-based surveys as the primary method for detecting 
changes in King Shag populations. 

b) Aerial surveys replicating the baseline survey will be initially conducted once every three years 
(triennial) and will always include Duffers Reef, Trio Islands, White Rocks, Sentinel Rock, 
Rahuinui, Stewart Island, Hunia Rock and Tawhitinui.  Potential new colonies will be included in 
future surveys if identified.  

c) If monitoring data indicate a population decline (in total or at Duffers Reef specifically) of 3% per 
annum or more: 
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(i) Analysis will be undertaken to determine if salmon farming is causing or contributing 
to the decline, notably by assessing relative changes (e.g. bird numbers, 
adult/juvenile ratios, and breeding success) at Duffer’s Reef versus more distant 
colonies.  Further and different types of surveys may be needed to help assess cause 
and effect in this regard, and, 

(ii) Aerial surveys will be undertaken annually. 

d) If salmon farming is found to be causing or contributing to any decline (refer to 6c & 6f) in King 
Shag numbers, changes to marine farm management practices will be implemented immediately 
to address the decline.  As noted in the consent conditions, the response will “include but not be 
limited to immediate changes to marine farm management practices including a reduction in feed 
or stocking levels.” In order to arrive at a suitable response, consultation with the Department of 
Conservation will occur. 

e) The change in survey frequency (annual) will improve the power of the monitoring programme to 
detect annual declines that can still have substantial cumulative impacts. 

f) If further annual monitoring data indicate an ongoing decline, or any decline >5% in any one year, 
then annual surveys will continue and further analysis will be undertaken to determine if salmon 
farming is causing or contributing to the decline (as outlined in c(i) above) 

g) Should annual monitoring detect a persistent recovery in the King Shag population (total and at 
Duffers Reef) over three consecutive years or more, aerial surveys will return to triennially.  

h) Surveying is to be conducted in the early morning when the majority of the birds are still at the 
colony.  The surveys will be conducted in the month of January or if not possible in that month at 
as near to January as possible.  The birds have no territorial and nest duties around this time and 
leave late in the day compared to the breeding period between March and August so are more 
easily counted. 

i) Flights should be slightly lower than those undertaken in February 2015 to improve clarity of the 
images. 

j) A water based survey of the Duffers Reef colony will be carried out as close to the aerial survey 
as possible to confirm bird numbers and identify the time of first departures. 

k) A declining population on Duffers Reef compared with increasing numbers at the other colonies 
would be a trigger to initiate more detailed research to help understand what might be causing 
these population changes. 

l) Numbers of king shags using Duffers Reef should be compared with the numbers using other 
breeding sites to assess population trends over time. 

m) Direction of departure information (Waitata Reach versus Forsyth Bay / Beatrix Bay) may be 
recorded at Duffers Reef colony while conducting any water based (boat) surveys to collect 
information that may be relevant to determining broad-scale changes of King Shag foraging in 
response to environmental changes in Waitata Reach.  
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7 Survey Results from February 2015 
An aerial survey was conducted on 11 February 2015 of the known King Shag colonies in the 
Marlborough Sounds.  The eight colonies surveyed were:  Duffers Reef, Trio Islands, White Rocks, 
Sentinel Rock, Rahuinui, Stewart Island, Hunia Rock and Tawhitinui.  This census was the first time 
that the entire known population has been counted within one hour in one day. 

In total, it has been assessed that there was a total population of 839 (Figure 5) King Shags present 
in February 2015.  This higher number compared to the 645 individuals estimated from previous 
surveys (1992 – 2002) is most likely the result of better accuracy of the aerial survey technique 
compared to boat surveys, though an increase in the total number of shags cannot be entirely ruled 
out.  The synchronized count of all colonies in one morning and the inclusion of colonies that have not 
been counted before, provides the most accurate population estimate ever 

Duffers Reef is now the largest colony of King Shags and Rahuinui colony has now surpassed 
Sentinel Rock as the fourth biggest colony. 

The total numbers of King Shags at each colony, based on counts of individual shags seen in 
photographs taken on the aerial survey, are presented below.  Three independent experts; Graeme 
Taylor, David Melville and Rob Schuckard, assessed the photos with the following outcomes: 

 

Figure 5 – King Shag numbers per colony 
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King Shag numbers per 

colony 

Duffers Reef 297 

Trio Islands 173 

White Rocks 103 

Sentinel Rock 64 

Rahuinui  75 

Stewart Island 26 

Hunia Rock 53 

Tawhitinui 43 

Total 839 

 
Table 2 – King Shag numbers per colony. 

Additional water (boat) based survey’s, before and after the aerial survey, for Duffers Reef were 
conducted to provide confidence regarding the accuracy of the aerial survey and establish the time of 
first departure to be sure that the census was completed when all birds were attending the colony. 

The aerial survey results will be used as a baseline for measuring potential effects of the activity of 
the salmon farms in the Waitata Reach on the King Shag population.  If necessary the monitoring 
protocol may be reviewed.  The survey results will include both aerial and water (boat) based survey 
information. 

The survey information will be published in the ornithological journal for New Zealand Birds, Notornis. 

8 Review 
This King Shag Management Plan will be reviewed by the working group subsequent to the first three 
year monitoring event, and as necessary thereafter. 
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Appendix 1 - Proteus Wildlife Research Consultants – Darryl I MacKenzie 
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