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STATEMENT OF EVIDENCE OF DR JOHN COCKREM

INTRODUCTION
1

My name is John Fenton Cockrem.

2

I hold a BSc(Hons) from Massey University and a PhD from the University of Bristol.
I am Professor of Comparative Endocrinology at Massey University, Palmerston
North.

3

I have conducted research on birds and other animals for more than 35 years. I have
studied Adelie, emperor, yellow-eyed and little penguins, and a wide range of other
species including amphibians, reptiles, birds, and marine and terrestrial mammals. I
have published 96 refereed journal articles and 5 refereed book chapters, and have
150 other publications. I have 1825 citations in Web of Science, with my two most
highly cited first author papers having 111 and 109 citations. I have been a visiting
scientist in the United Kingdom, Sweden, Japan and the United States. International
consultancy work has been performed for the United States Navy Office of Naval
Research and for the National Commission for Wildlife Conservation and
Development in Saudi Arabia. National consultancy work has been performed for the
Ministry of Primary Industries and for the Department of Conservation. Invited
plenary lectures, conference papers and lectures have been given in New Zealand and
in 20 other countries.

4

My research considers responses of animals, especially birds, to changes in their
environment. My research topics range from fundamental studies of physiological
mechanisms to the development of practical conservation methods for New Zealand
birds. The title for my current research programme is "He kororā, he tohu oranga"
which means "The little penguin is the sign of life". The little penguin is the kororā in
Māori, and in mātauranga Māori the success of korora populations indicates the health
of the coastal environment. I have an active collaborative research programme with
the Oamaru Blue Penguin Colony in Oamaru and with postgraduate research students
am studying the foraging and diving behaviour of little penguins and hormonal
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responses of little penguins at Oamaru. I am also developing methods to establish
new colonies of kororā in the North Island.
5

I have 30 years of experience in penguin research and have made seven trips to
Antarctica to work with Adelie and emperor penguins. I have worked with hoiho
(yellow-eyed penguins) and kororā (little penguins) in New Zealand, have published
refereed journal articles and book chapters about penguins, and have made
presentations at national and international penguin conferences.

6

Awards and distinctions that I have received include:



I was elected as an Honorary Fellow of the American Ornithologists' Union (AOU) in
2011. The membership category of Honorary Fellow of the AOU is defined as:
"Honorary Fellows shall be limited to 100. They shall be chosen for exceptional
ornithological eminence and must at the time of their election be residents of a
country other than the United States or Canada".



In 2010 I was elected as a member of the Executive Committee of the International
Ornithologists' Union (IOU). The nomination letter from the President of the IOU
stated "Your election was based on the nomination and recommendation of the PastPresident of the IOU, on the excellence of your scientific work, and on your
involvement in promoting ornithology".



Visiting Research Professor, Kyushu University, Fukuoka, Japan, 2015 and 2016.



Fulbright New Zealand Scholar Award, 2014 and 2015.



Affiliate Faculty member, University of Montana, United States, 2014 and 2015.



Adjunct Associate Professor, Griffith University, Queensland, 2010 to 2014.



Chair of the Scientific Programme Committee for the 25th International Ornithological
Congress, Campos do Jordao, Brazil, 2008 and 2009.



Japan Society for the Promotion of Science Fellowship, 2008.
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PURPOSE AND SCOPE OF EVIDENCE
7

I have been asked by KASM to put together the following evidence. This evidence is
directed specifically at the effects of sand mining on little penguins and other seabirds
in the South Taranaki Bight.

8

In preparing this evidence, I have reviewed the application itself and the following
evidence:
a. Aquatic Environmental Sciences Ltd (2016). Trans-Tasman Resources Ltd
consent application: ecological assessments. Prepared for Trans-Tasman
Resources Ltd, January 2016.
b. Bradford-Grieve, J. and Stevens, C. (2015). Zooplankton and the processes
supporting them in Greater Western Cook Strait. Updated November 2015.
NIWA Client Report: WLG2013-9. April 2013.
c. Cahoon, L. B., Pinkerton, M. and Hawes, I. (2015). Effects on primary
production of proposed iron-sand mining in the South Taranaki Bight region.
October 2015. A report prepared for Trans-Tasman Resources Ltd.
d. Ching, N. et al. (2015). South Taranaki Bight Factual Baseline Environmental
Report. NIWA Client Report: WLG2011-43. September 2011. Updated
November 2015.
e. MacDiarmid, A., Anderson, O. and Sturman, J. (2015). South Taranaki Bight
fish and fisheries. Updated November 2015. NIWA Client Report:
WLG2012-13. October 2013.
f. MacDiarmid, A. et al. (2015). Assessment of the scale of marine ecological
effects of seabed mining in the South Taranaki Bight: Zooplankton, fish, kai
moana, sea birds, and marine mammals. NIWA Client Report: WLG2015-13.
September 2015.
g. MacDiarmid, A. et al. (2015). Zooplankton communities and surface water
quality in the South Taranaki Bight February 2015. NIWA Client Report:
WLG2015-25. May 2015.
h. MacDonald, I., Gall, M. and Bremner, D. (2015). Nearshore Optical Water
Quality in the South Taranaki Bight. Updated November 2015. NIWA Client
Report: HAM2013-040. May 2013.
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i. MacDonald, I. et al. (2015). South Taranaki Bight Iron Sand Mining:
Oceanographic measurements data report. Updated November 2015. NIWA
Client Report: HAM2012-147. August 2012.
j. Pinkerton, M. and Gall, K. (2015). Optical effects of proposed iron-sand
mining in the South Taranaki Bight region. NIWA Client Report: WLG201526. September 2015.
k. Thompson, D. (2015). Seabirds of the South Taranaki Bight. Updated
November 2015. NIWA Client Report No: WLG2013-15.
l. Thompson, D. (2015). Effects of ships lights on fish, squid and seabirds.
Updated November 2015. NIWA Client Report No: WLG2013-13.
9

I have read the Code of Conduct for Expert Witnesses Environment Court’s
Consolidated Practice Note (2014). In so far as I express expert opinions, I agree to
comply with that Code. In particular, except where I state that I am relying upon the
specified evidence of another person as the basis for any expert opinion I have
formed, my evidence is within my sphere of expertise. I have not omitted to consider
material facts known to me that might alter or detract from the opinions which I
express.
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SUMMARY OF EVIDENCE
10

The South Taranaki Bight is within the Cook Strait Important Bird and Biodiversity
Area and hence is an area of international significance for the conservation of the
world’s birds.

11

The available information indicates that very large numbers of seabirds use the South
Taranaki Bight. There is a report (referenced below on page 14) of at least 100 000
prions seen less than 10 km from the proposed mining area, and more than 10 000
prions and 10 000 sooty shearwaters per hour have been seen passing Waverly Beach.

12

More than two thirds of the species of seabirds seen on two seabird viewing trips in
the South Taranaki Bight in 2009 (referenced below on page 14) are classified as
threatened or at risk in the New Zealand Threat Classification System.

13

The little penguin is considered by the Department of Conservation to be at risk and
declining. The New Zealand Threat Classification System category of decline for the
little penguin is a predicted population decline of 10 to 50% over 10 years.

14

Little penguin tracks have been reported at a beach within 5 km of Hawera and at
Oaonui near Opunake. Little penguins come ashore throughout the year at their
nesting locations, so the observations near Hawera and near Opunake are strong
evidence that little penguins breed along the Hawera and Opunake coastlines. It is
likely that little penguins breed at other locations along the South Taranaki Bight
coastline.

15

There have not been any systematic surveys of the Taranaki and Whanganui
coastlines to search for little penguins along these coastlines, so the full extent of little
penguin breeding along the Taranaki and South Taranaki Bight coastlines is currently
not known.

16

Little penguins generally forage within 20 km of their nests when feeding chicks, so
penguins breeding on the south Taranaki coast are dependent on feeding areas that
would be affected by the proposed sand mining.

17

Little penguins swim up to 170 km from Motuara Island in the Marlborough Sounds
to the South Taranaki Bight (STB) and little penguins breeding in the Marlborough
Sounds are known to experience food shortages. The STB may be an important if not
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crucial feeding area for the continued survival of populations of little penguins that
breed in the Marlborough Sounds.
18

Local fishermen regularly see little penguins in the STB and there is a published
report of sightings of little penguins well out in the ocean in the south TaranakiWhanganui marine area. There have not been systematic observations throughout the
year so the abundance and distribution of little penguins in the STB throughout the
year is not known.

19

Sand mining would reduce horizontal visibility and water column light intensity in the
STB. Pinkerton and Gall (2015) modelled the average change in light intensity at the
seabed due to mining over two years. Fig. 6.21 in their report shows that on average
sand mining would cause light intensity at the seabed to be reduced over an area of
more than 600 km2 extending from south of Hawera to south of Foxton.

20

Little penguins are visual foragers, so any reduction in light intensity in the water and
any reduction in visibility in the water caused by sand mining would reduce foraging
opportunities for little penguins. Most fish are visual foragers and reduced water
visibility can decrease feeding success and reduce the abundance of fish.

21

The reductions in visibility and light intensity in the water that would be caused by
sand mining would adversely affect the foraging of penguins both directly, by
reducing the ability of the birds to see and catch fish, and indirectly by reducing the
availability of prey fish which themselves might be adversely affected by a reduction
in water visibility.

22

It is proposed that sand mining would continue for 35 years. Sand mining over this
long period could cause a reduction in population size or even cause the extinction of
little penguin populations that breed along the coast of the STB and in the
Marlborough Sounds.

23

The adverse effects of sand mining on populations of little penguins would contravene
the New Zealand Coastal Policy Statement 2010 of the Government of New Zealand.

24

The availability of water <30 m deep is important for the foraging of little penguins.
The STB has the largest area of relatively shallow water (<30 m deep) along the
whole west coast of the North Island. Little penguins swim distances of more than
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900 km along the New Zealand coast. Little penguins from areas other than the
Marlborough Sounds may use the STB as a feeding area, especially during the nonbreeding season.
25

Ecosystem services are the benefits people obtain from ecosystems. The ecosystem
goods and services value of the STB in the year 2010 can be calculated to be $24
million annually and $840 million over 35 years. The ecosystem value of the STB
could in future include benefits for Taranaki from ecotourism viewing of little
penguins and other seabirds.

26

Twelve species of threatened and at risk species of seabirds have been seen in the
South Taranaki Bight. There have not been systematic surveys of seabirds in the STB
and it is likely that other threatened and at risk species also use this area.

27

The proposed sand mining area is <100 km from Stephens Island which is the most
important breeding site for fairy prions in New Zealand. The area of the STB that
would be affected by sand mining is within the likely daily foraging range of fairy
prions from Stephens Island and very large numbers of prions have been seen in this
area.

28

Sand mining would reduce primary production in the STB. There is insufficient
information for the magnitude of adverse effects of this reduction in primary
production on food availability for fairy prions in the STB to be estimated.

29

Food shortages are thought to be an important contributing cause of large mortalities
of fairy prions that occur along the west coast of the North Island. The estimated
population of 2.8 million fairy prions that breed on Stephens Island may depend on
the availability of food in the STB for successful breeding. Whilst the extent to
which sand mining would adversely affect fairy prions in the STB cannot be
determined, any reduction in food availability due to sand mining could affect large
numbers of prions.

30

The reductions in visibility and light intensity in the water that would be caused by
sand mining would adversely affect the foraging of seabirds other than little penguins.
The adverse effects would be direct and indirect, as for little penguins. Indirect
effects would be due to reductions in the ability of the birds to see and catch fish, and
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indirect effects would come from reductions in the availability of prey fish which
themselves might be adversely affected by a reduction in water visibility.
31

Large numbers of seabirds may be present at night at the sites of the proposed sand
mining and there is thus the potential for significant mortality of seabirds attracted to
lights at an iron sands extraction vessel.

32

Coastal species of seabirds such as shags, gulls and terns would be adversely affected
when reductions in water visibility caused by sand mining extended towards and close
to the coast, and pelagic species such as albatrosses would be adversely affected
whenever they were in the STB.

33

It is clear that sand mining would have adverse effects on seabirds including species
that are threatened or at risk. The full extent of the adverse effects cannot be
accurately predicted as we do not have a comprehensive knowledge of what species
of seabirds use the STB and do not know how the use of the STB by seabirds changes
throughout the year and from year to year.
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1. Populations status, survival and mortality of little penguins
1.1 Population status
The kororā (little penguin; Eudyptula minor) is also known as the little blue penguin and as
the blue penguin, and in Australia is called the fairy penguin. The kororā is the most
widespread of the three species of penguin that nest on the New Zealand mainland. Kororā
are found along the coasts of the North and South Islands, Stewart Island and the Chatham
Islands (Marchant and Higgins, 1990b; Robertson et al., 2007; Checklist Committee, 2010).
The little penguin is considered by the Department of Conservation to be at risk and declining
(Robertson et al., 2013). The New Zealand Threat Classification System (Townsend et al.,
2008) category of decline for the little penguin is a predicted population decline of 10 to 50%
over 10 years. The decline of little penguins in New Zealand can be attributed to the
combined effects of predation by dogs and other mammalian predators (Dann, 1994;
Perriman, 1997; Challies and Burleigh, 2004; Challies, 2015), disturbance from human
activities including loss of suitable nesting habitat and, in some locations, mortality of
penguins due to road deaths (Braidwood, 2011). Little penguins are also declining in
Australia due to predation by introduced mammals and to increased human activities and
habitat modification in coastal regions (Stevenson and Woehler, 2007).
Systematic surveys of little penguin nests have rarely been conducted in New Zealand. There
is a report that the number of active penguin breeding sites on the Otago Peninsula reduced
by almost 50% over 30 years to 1998 (Perriman and Steen, 2000). There has been a similar
reduction in the number of colonies of the white-flippered subspecies of the little penguin on
Banks Peninsula (Challies and Burleigh, 2004). Predation is the main cause of the loss of
colonies, and in the absence of predator control the population will continue to decline
(Challies and Burleigh, 2004). Residents of coastal communities generally note that there are
fewer and fewer houses with little penguins nesting underneath, and little penguins have
disappeared from many locations around New Zealand.
Little penguins nest underneath vegetation such as flax bushes, in burrows dug in soil, in
piles of rocks and in caves (Kinsky, 1960; Marchant and Higgins, 1990a; Dann, 1994;
Perriman and Steen, 2000). They also nest underneath buildings, and use artificial nestboxes
(Agnew et al., 2014). The provision of nestboxes and local control of mammalian predators
can increase the number of nesting penguins in an area. Protected nestbox colonies such as
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the Oamaru Blue Penguin Colony (Agnew et al., 2014) and colonies on predator-free
offshore islands are the only locations where little penguin numbers in New Zealand are
stable or even increasing.
The steady decline in the number of breeding colonies of little penguins in areas that are not
protected from dogs and human activities has been documented for colonies on Phillip Island
near Melbourne in Australia (Dann, 1992). Penguin colonies on the island have disappeared
over last 100 years and are now located only on a peninsula that is a conservation park owned
by the Victorian State Government. Predation by introduced mammalian predaors (foxes and
dogs in particular) has contributed to the decline of little penguins in Australia, with 75% of
the recorded mortality of little penguins on land at Phillip Island due to predation (Dann,
1992). Cats can kill little penguins (Stahel and Gales, 1987).
1.2 Survival and mortality
The Department of Conservation classification of the little penguin under the New Zealand
Threat Classification System notes that little penguin populations are subject to extreme
fluctuations (Robertson et al., 2013). The survival rate for little penguins varies markedly
from year to year, with the number of penguins found dead on beaches much greater in some
years than others (Powlesland, 1984; Norman et al., 1992; Howell and Esler, 2007; Esler,
2009). A period of severe mortality of seabirds when many birds are found dead on beaches
is called a wreck (Powlesland and Imber, 1988), and little penguin wrecks were reported in
36% of the 28 years from 1960 to 1987 (J.F. Cockrem data from published records of little
penguins found dead on New Zealand beaches).
Little penguins are vulnerable to natural shortages of food at sea, and the major cause of
mortality identified for little penguins found dead on beaches is starvation (Crockett and
Kearns, 1975; Veitch, 1975; Powlesland, 1984; Dann, 1992; Harrigan, 1992). Mortalities of
adult little penguins from Phillip Island in Australia occur mainly in winter due to starvation
(Dann et al., 1992; Dann et al., 2000). The time of year when greatest numbers of little
penguins are found dead on beaches in New Zealand is late summer (Powlesland, 1984).
This period is when recently fledged little penguins are at sea and when adults have greater
food requirements than at other times of year as they prepare for the moult fasting period and
then refeed after moulting.
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2. Little penguins and other seabirds in the South Taranaki Bight
2.1 Breeding of little penguins on the South Taranaki Bight coastline
Little penguins currently nest at Port Taranaki (Nga Motu Marine Reserve Society, pers.
comm.). A Hawera fisherman has reported that he has seen tracks of little penguins in the
sand at a beach within 5 km of Hawera (S. Hornby, pers. comm.). Little penguin tracks have
been reported at Sandy Bay at Oaonui near Opunake (Fryer, 2009). Little penguins come
ashore throughout the year at their nesting locations, so the observations near Hawera and
near Opunake are strong evidence that little penguins breed along the Hawera and Opunake
coastlines. It is likely that little penguins breed at other locations along the South Taranaki
Bight coastline.
There have not been any systematic surveys of the Taranaki and Whanganui coastlines to
search for little penguins along these coastlines, so the full extent of little penguin breeding
along the Taranaki and South Taranaki Bight coastlines is currently not known.

2.2 The little penguin and Project Hotspot
The little penguin is one of four key species in Project Hotspot. This is a Taranaki-based
citizen science project funded by the Curious Minds initiative of the Ministry of Business,
Innovation and Employment (Project Hotspot, 2016). The project runs through schools with
the support of scientists and community groups. Local knowledge of four coastal threatened
species in Taranaki (little penguin, orca, reef heron and New Zealand fur seal) is being
collated so this information can be used to better protect these species and their habitats.
2.3 Tracking of little penguins from the Marlborough Sounds to the South
Taranaki Bight
A recent study by scientists at Te Papa has shown that little penguins swim up to 170 km
from Motuara Island in the Marlborough Sounds to the South Taranaki Bight (Waugh, 2016).
Penguins were tracked during the incubation period when one parent is incubating eggs and
the other parent is at sea feeding. Penguins spent from 5 to 15 days away from the nest, with
most of the birds in this study swimming long distances from Motuara Island in the
Marlborough Sounds to the South Taranaki Bight and back to their nest sites. A track of one
of the penguins is shown in Fig. 1. These recent results are consistent with those of an earlier
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radiotracking study of little penguins on Motuara Island. Some of the penguins tracked
during incubation and chick rearing swam north until they were out of radio range and then
returned some days later (Mattern, 2001).
Little penguins breeding in the Marlborough Sounds experience food shortages during the
breeding season. Foraging ranges and diving behaviour during incubation and chick rearing
have been compared between little penguins breeding on Motuara Island in the Marlborough
Sounds and at Oamaru. Breeding success and chick survival are much lower on Motuara
Island than at Oamaru (Numata et al., 2000; Mattern, 2001; Renner and Davis, 2001; Numata
et al., 2004; Agnew et al., 2015). Foraging trips during incubation by adults are longer on
Motuara Island than at Oamaru (Numata et al., 2000). Chicks on Motuara Island grow more
slowly and have lower survival rates than Oamaru chicks (Numata et al., 2004). Starvation
is the main cause of mortality for penguin chicks on Motuara Island (Renner and Davis,
2001).
The report of little penguins swimming from the Marlborough Sounds to the South Taranaki
Bight (Waugh, 2016) and the earlier findings that little penguins breeding in the Marlborough
Sounds experience food shortages together indicate that the South Taranaki Bight may be an
important if not crucial feeding area for the continued survival of populations of little
penguins that breed in the Marlborough Sounds.
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Fig. 1. Foraging trip completed by a little penguin from Motuara Island in the Marlborough
Sounds during incubation. Image ©Te Papa. From Waugh (2016).
2.4 Prions
Prions are small seabirds that weigh on average from 120 to 200 g. There are six species of
prion (Miskelly, 2013b; Miskelly, 2013a; Miskelly, 2013d; Miskelly, 2013e; Miskelly,
2013c; Tennyson, 2013). The four species of prion that breed in New Zealand (fairy prion,
Pachyptila turtur; Antarctic prion, Pachyptila desolata; broad-billed prion, Pachyptila
vittata; fulmar prion Pachyptila crassirostri) are all classified by DoC as at risk under the
New Zealand Threat Classification System (Robertson et al., 2013). Prions eat krill and other
small crustaceans, molluscs and fish (Jamieson et al., 2016).
The fairy prion, shown in Fig. 2, is the most common New Zealand prion with an estimated
population of approximately 3 million birds (Jamieson et al., 2016). They breed around the
New Zealand coast, with the great majority of fairy prions breeding on islands in the outer
Marlborough Sounds. More than 90% of New Zealand fairy prions breed on Stephens Island
(Takapourewa).
Prions are amongst the seabirds most commonly found dead on beaches after bad weather,
especially in winter (Harper, 1980; Powlesland, 1989). When many seabirds are found dead
on a beach it is called a wreck. There were very large wrecks of prions in 1961 (Bull and
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Boeson, 1963), 1974 (Veitch, 1976), 1975 (Veitch, 1977), 1985 (Powlesland, 1987), 2002
(Howell and Esler, 2007) and 2011. Approximately 250 000 prions died along the west coast
of New Zealand during severe weather in July 2011 (Miskelly, 2011; Tennyson and Miskelly,
2011). Shortages of food are thought to be an important cause of the mortality of large
numbers of prions during prion wrecks (Bull and Boeson, 1963; Veitch, 1976; Powlesland,
1987).

Fig. 2. Fairy prion in flight off Whangaroa. Image ©Les Feasey. From
http://nzbirdsonline.org.nz/species/fairy-prion
2.5 Seabirds in the South Taranaki Bight
There have not been systematic observations throughout the year of the abundance and
distribution of little penguins and other seabirds in the South Taranaki Bight. Nonetheless,
the available information indicates that very large numbers of seabirds use the South
Taranaki Bight. The importance of the STB for seabirds is highlighted by its recent
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recognition as a site of international significance for the conservation of the world’s birds
(see Cockrem evidence section 4).
A Hawera fisherman fishes up to 15 nautical miles offshore from Hawera and both he and
other local fishermen regularly see little penguins in the South Taranaki Bight (S. Hornby,
pers. comm.). There is a published report of sightings of little penguins well out in the ocean
in the south Taranaki-Whanganui marine area (Rush, 2006).
Jenkins (1986) estimated there were "at least 100 000 prions present in about 20 separate
feeding flocks" at a single location in the STB. Jenkins was a very experienced observer of
seabirds who published 51 papers in Notornis, the journal of the Ornithological Society of
New Zealand. He was a captain of coastal ships and recorded seabird observations over 30
years of voyages around the New Zealand coast (Sibson, 1990). Jenkins (1986) noted "There
have been large numbers of prions in the area each time I have passed through and it appears
that the shallows over the banks, which extend well out to sea between Cape Egmont and
Wanganui, are an important prion feeding ground".
Battley (1986) reported seeing 24 750 prions in two hours and 22 000 sooty shearwaters in
1.5 hours of seabird observations at Waverly Beach.
Small seabirds, thought to be prions, have been seen in large numbers in the south TaranakiWhanganui marine area (Rush, 2006) and Frost (2009) reported seeing more than 10 000
fairy prions on a day trip into the STB in 2009 (see details below).
Tickell (1962) showed that Antarctic prions could fly 300 km in one day and Harper (1976)
suggested that fairy prions could forage at distances up to 100 km away from their colony
when they were making daily foraging trips to bring food for their chicks. The south Taranaki
coast is 120 km north of Stephens Island, so the entire South Taranaki Bight is within the
likely daily flying range of fairy prions breeding on Stephens Island. The estimated
population of 2.8 million fairy prions that breed on Stephens Island may well depend on the
availability of food in the South Taranaki Bight for successful breeding.
The STB is within the area called the greater Cook Strait which is to the west of a line
running southwest from Cape Egmont in Taranaki to Cape Farewell in the South Island. This
area has high densities of krill and has some of the largest biomasses of zooplankton found
off the New Zealand coast (Bradford-Grieve et al., 1993). The high densities of zooplankton
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are associated with water rich in nutrients which wells up off the northwest coast of the South
Island and flows westward into the greater Cook Strait. Krill and other zooplankton are an
important food source for many species of seabirds. The very large breeding population of
fairy prions on Stephens Island and the presence of prions and other flying seabirds in the
STB is likely to be related to the high densities of krill and other zooplankton in the STB.
Observations were made by experienced ornithologists on day trips organised to view
seabirds in the South Taranaki Bight on 8 August 2009 and 13 October 2009 (P. Frost, pers.
comm.). The viewing boat travelled west from Whanganui on each occasion. A total of 17
species of seabird was recorded. More than two thirds of these species are classified as
threatened or at risk in the New Zealand Threat Classification System (Robertson et al.,
2013). Three of the species are classified as threatened and nine species as at risk.
One of the threatened species (Salvin's mollymawk, Thalassarche salvini) is nationally
critical and the other two are nationally vulnerable (flesh-footed shearwater, Puffinus
carneipes and red-billed gull Larus novaehollandiae). Five of the at risk species (little
penguin, Eudyptula minor; white-capped mollymawk, Thalassarche cauta; sooty shearwater,
Puffinus griseus; Hutton's shearwater, Puffinus huttoni; white-fronted tern, Sterna striata) are
declining. The other at risk species were the fairy prion (Pachyptila turtur), common diving
petrel (Pelecanoides urinatrix), Buller's mollymawk (Thalassarche bulleri) and southern
royal albatross (Diomedea epomophora).
The other species of seabirds recorded on the two trips were the northern giant petrel
(Macronectes halli), fluttering shearwater (Puffinus gavia), Cape petrel (Daption capense),
Australasian gannet (Morus serrator) and southern black-backed gull (Larus dominicanus)
and More than 10 000 fairy prions were seen on the first trip (Frost, 2009).
Flocks of thousands of feeding seabirds were observed on both trips. One flock contained
more than 5 000 fairy prions and another flock had more than 500 fluttering shearwaters.
Large flocks of birds were seen over "boil-ups" of kahawai and other fish. Photographs of
some of the seabirds observed in the South Taranaki Bight are shown in Figs. 3 to 7.
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Fig. 3. Part of a large flock of more than 5 000 fairy prions in the South Taranaki Bight.
Photograph ©Peter Frost.
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Fig. 4. A white-capped mollymawk in the South Taranaki Bight. Photograph ©Peter Frost.
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Fig. 5. White-capped mollymawks and Cape petrels in the South Taranaki Bight.
Photograph ©Peter Frost.

Fig. 6. White-capped mollymawk, southern royal albatross and Cape petrel in the South
Taranaki Bight. Photograph ©Peter Frost.
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Fig. 7. A flesh-footed shearwater in the South Taranaki Bight. This is a threatened species of
seabird. Photograph ©Peter Frost.
3. The New Zealand Coastal Policy Statement 2010 and little penguins and
other threatened and at risk species of seabirds in the South Taranaki Bight
The New Zealand Coastal Policy Statement 2010 (Government of New Zealand, 2010) is a
national policy statement of the Government of New Zealand. Policy 11 Indigenous
biological diversity (biodiversity) reads "To protect indigenous biological diversity in the
coastal environment: (a) avoid adverse effects of activities on: (i) indigenous taxa that are
listed as threatened or at risk in the New Zealand Threat Classification System lists".
Twelve species of threatened and at risk species of seabirds have been seen in the South
Taranaki Bight. There have not been systematic surveys of seabirds in the South Taranaki
Bight and it is likely that other threatened and at risk species also use this area.
One of the threatened species (Salvin's mollymawk) is nationally critical and the other two
are nationally vulnerable (flesh-footed shearwater and red-billed gull). Five of the at risk
species (little penguin, white-capped mollymawk, sooty shearwater, Hutton's shearwater and
white-fronted tern) are declining species (Robertson et al., 2013). The other at risk species
were the fairy prion, common diving petrel, Buller's mollymawk and southern royal albatross.
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An activity that would have an adverse effect on any of the twelve species of threatened and
at risk species of seabirds seen in the South Taranaki Bight would contravene the New
Zealand Coastal Policy Statement 2010 of the Government of New Zealand.
4. The South Taranaki Bight is a site of international significance for the
conservation of the world’s birds
4.1 Seabirds
Seabirds acquire their food at sea and include the penguins, albatrosses, petrels, shags,
gannets, terns and skuas. New Zealand has a greater diversity of seabirds than any other
country and more than one third of all seabird species are found in the New Zealand EEZ.
One quarter of seabird species breed in the New Zealand region, 10% of the world's seabird
species are endemic and breed only in New Zealand, and there are more species of threatened
seabirds in the New Zealand region than anywhere else.
4.2 The Cook Strait Important Bird and Biodiversity Area (IBA)
Important Bird and Biodiversity Areas (IBAs) are sites of international significance for the
conservation of the world’s birds. IBAs are identified according to internationally recognised
criteria that have been applied in more than 200 countries and territories (BirdLife
International, 2014). The identification and management of marine IBAs is a key tool for the
conservation of seabirds in the face of global threats from climate change and human
activities such as fishing (Soanes et al., 2016).
The South Taranaki Bight is included in the Cook Strait Important Bird and Biodiversity
Area (IBA), one of the IBAs recently identified for New Zealand (Forest & Bird, 2014b;
Forest & Bird, 2014a).
The South Taranaki Bight meets three of the criteria for IBAs (BirdLife International, 2010):
A1

Regular presence of threatened species: the site regularly holds significant numbers of
a globally threatened species, or other species of global conservation concern.

A4i

Site known or thought to hold on a regular basis, >1% of a biogeographic population
of a congregatory waterbird species.

A4iii Site known or thought to hold, on a regular basis, >20,000 waterbirds or >10,000
pairs of seabirds of one or more species.
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5. Diet, foraging ranges and diving behaviour of little penguins, and effects of
increased water turbidity on little penguins and other seabirds
5.1 Diet of little penguins
Little penguins in New Zealand eat small fish and small cephalopods (squid and octopuses).
They can also eat small amounts of crustaceans, especially krill (van Heezik, 1990; Fraser
and Lalas, 2004; Flemming et al., 2013; Flemming and van Heezik, 2014). The proportions
of different species of small fish and of arrow squid vary between locations and between
months of the year. Fish are also the predominant food of little penguins in Australia
(Montague and Cullen, 1988; Cullen et al., 1992; Chiaradia et al., 2012), with the proportions
of fish, cephalopods and crustaceans in the diet generally similar to the proportions of these
foods in the diet of New Zealand little penguins.
5.2 Foraging ranges of little penguins
Foraging ranges and diving behaviour of little penguins can be measured by attaching devices
to the feathers of the penguins. Devices can record the position of the bird and the depth
below the surface of the sea at predetermined intervals. Location may be determined from
GPS position and the data stored in the device, by transmission of a location signal to a
satellite or by transmission of a radio signal. Data on the movements of penguins can also be
obtained from recoveries of birds that have been fitted with a metal flipper band for
identification.
Foraging ranges of little penguins in New Zealand have been determined during the pre-egg,
incubation and chick rearing stages of breeding for penguins breeding at Oamaru and on
Motuara Island in the Marlborough Sounds. There is also a report that the maximum distance
from the colony reached by penguins tracked from Matiu Somes Island in Wellington
harbour on one day during chick rearing ranged from 3.5 to 27.4 km (Zhang et al., 2015).
The mean farthest distance from the colony reached by penguins at Oamaru varied from 12.8
to 22.6 km for penguins tracked during different stages of breeding in three years (Agnew,
2014). The maximum farthest point was 35.2 km from the colony and the maximum total
distance travelled during a foraging trip was 75.4 km.
Foraging trips during incubation by adults are longer in duration on Motuara Island than at
Oamaru (Numata et al., 2000). Some of the penguins radiotracked from Motuara Island
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during incubation and chick rearing in 2000 swam north until out of radio range and then
returned several days later (Mattern, 2001). Recent satellite tracking has shown that during
incubation little penguins swim up to 170 km from Motuara Island in the Marlborough
Sounds to the South Taranaki Bight (Waugh, 2016). Chicks on Motuara Island grow more
slowly and have lower survival rates than Oamaru chicks (Numata et al., 2004). Starvation is
the main cause of mortality for penguin chicks on Motuara Island (Renner and Davis, 2001).
These long foraging trips and the much lower breeding success and chick survival on
Motuara Island than at Oamaru (Numata et al., 2000; Mattern, 2001; Renner and Davis,
2001; Numata et al., 2004; Agnew et al., 2015) indicate that little penguins in the
Marlborough Sounds experience shortages of food and may be dependent for breeding on the
availability of food long distances away from their breeding location.
There are no tracking data for little penguins in New Zealand during the non-breeding period
in autumn, winter and early spring and no information on the relative importance for little
penguins of different areas of coastal waters during the non-breeding period. We do however
have records of recoveries of little penguins fitted with metal flipper bands for the
identification of individual birds. There have been 92 recoveries of little penguins at
distances 100 – 200 km from their banding site, and 159 recoveries at distances of more than
200 km (Banding Officer, Department of Conservation; pers.comm.). The greatest distance
between banding and recovery sites was more than 900 km which is further than a maximum
distance of 692 km for banding recoveries of little penguins banded in Victoria, Australia
(Norman et al., 2012). These data indicate that little penguins can swim very long distances
around the New Zealand coast.
Foraging ranges of little penguins have been determined during both the breeding and nonbreeding seasons in Australia. The mean maximum distance from the colony for day trips at
different stages of the breeding season and in the non-breeding season by penguins at Phillip
Island was 14.8 km (Collins et al., 1999). Mean maximum distances during chick rearing at
three colonies were 17 to 20 km (Hoskins et al., 2008). Penguins on long foraging trips from
Phillip Island in winter swam up to 500 km from the colony in one study (Collins et al.,
1999) and up to 710 km in another study (Weavers, 1992). The mean maximum distance for
five penguins in August was 146.9 km (McCutcheon et al., 2011).
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5.3 Diving behaviour of little penguins
Little penguins dive and feed both at mid-water depths and along the bottom of the sea
(Ropert-Coudert et al., 2006b; Chiaradia et al., 2007; Preston et al., 2008; Preston et al.,
2010). The deepest recorded dives were 67 and 69 m (Montague, 1985; Ropert-Coudert et
al., 2006a), with the great majority of dives being to depths of <50 m (Chiaradia et al., 2007).
Little penguins at Oamaru mostly foraged in water <50 m deep (Agnew, 2014) whilst little
penguins from Phillip Island in Australia often forage in water >50 m deep (Hoskins et al.,
2008). Mean durations of dives of little penguins in New Zealand (20 to 30 sec; Mattern,
2001; Chilvers et al., 2015)) were similar to dive durations of little penguins in Australia
(Preston et al., 2008). Mean dive depths were 6.1 m at Tauranga (Chilvers et al., 2015) and
10.1 m at Motuara Island (Mattern, 2001). Mean dive depths at different stages of breeding
in three years at Oamaru ranged from 5.1 to 12.7 m (Agnew, 2014). Little penguins at
Motuara Island that experience limitations in their food supply dive to greater depths and
make greater diving efforts than penguins at Oamaru (Mattern, 2001; Chiaradia et al., 2007).
5.4 Water turbidity and foraging in little penguins and other seabirds
Little penguins (Cannell and Cullen, 1998; Ropert-Coudert et al., 2006b), like other penguin
species (Wilson et al., 1993; Zimmer et al., 2008) and other seabirds (White et al., 2007;
Elliott and Gaston, 2015), rely on vision to catch their prey. Water turbidity (cloudiness)
affects foraging success in seabirds (Chambers et al., 2011). An increase in water turbidity
can lead to a reduction in availability of prey for seabirds and hence in the ease of prey
capture (Taylor, 1983; Finney et al., 1999; Braby et al., 2011). A reduction in light intensity
and visibility in the water due to increased turbidity would thus lead to a reduction in the
ability of little penguins and other seabirds to catch food.
Storms with their associated increased water turbidity can lead to reduced survival of little
penguins (Agnew et al., 2015) and to reduced breeding success (Agnew et al., 2016), with
birds having to swim longer distances than usual to find feeding areas that are not affected by
turbidity. Little penguins at Oamaru leave the area when the water offshore is visibly
discoloured (Agnew et al., 2015) and do not return until the water is no longer brown (Agnew
et al., 2015; P. Agnew, pers. comm.).
Most fish are visual foragers (Jönsson et al., 2013) and increased turbidity (reduced visibility)
can decrease feeding success and reduce the abundance of fish (Lunt and Smee, 2015). An
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increase in turbidity and hence reduction in water visibility would adversely affect the
foraging of penguins and other seabirds both directly, by reducing the ability of the birds to
see and catch fish, and indirectly by reducing the availability of prey fish which themselves
would be adversely affected by a reduction in water visibility.
6. Effects of proposed sand mining on little penguins and other seabirds in
the South Taranaki Bight
Trans-Tasman Resources Ltd proposes to extract and discharge seabed material in the South
Taranaki Bight (STB). The operations can be called sand mining. It is proposed that up to 50
million tonnes of seabed material are removed and up to 45 million tonnes of material
discharged back to the seabed annually for a period of 35 years.
The STB is within the Cook Strait Important Bird and Biodiversity Area (Forest & Bird,
2014b; Forest & Bird, 2014a) and hence is an area of international significance for the
conservation of the world’s birds (BirdLife International, 2014).
6.1 Effects of proposed sand mining on little penguins
The little penguin is considered by the Department of Conservation to be at risk and declining
(Robertson et al., 2013). The New Zealand Threat Classification System (Townsend et al.,
2008) category of decline for the little penguin is a predicted population decline of 10 to 50%
over 10 years.
Little penguin populations in New Zealand can experience large mortalities due to starvation
when feeding opportunities are limited due to storms (see Cockrem evidence section 1.2).
Sand mining would have adverse effects on feeding opportunities for little penguins and
could reduce the availability of fish prey for little penguins. These effects would together
exacerbate the susceptibility of little penguin populations to mortality due to food shortages.
Sand mining would reduce horizontal visibility and water column light intensity in the STB.
The magnitude of these reductions and the size of the area affected would change from day to
day depending on prevailing weather conditions. Modelling of reductions in midwater
horizontal visibility, reductions in water column light intensity and reductions in light
intensity at the seabed has been conducted by (Pinkerton and Gall, 2015). Fig. 6.21 of
Pinkerton and Gall (2015) shows the average change in light intensity at the seabed modelled
over two years. This figure shows that on average the proposed sand mining would cause
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light intensity at the seabed to be reduced over an area of more than 600 km2 extending from
south of Hawera to south of Foxton. This is a prediction from a model and the area of
reduced light intensity cannot be accurately known in advance. It is important to note that
Figure 6.21 shows predicted average values, so on some days the actual area of reduced light
intensity would be much greater than shown in the Figure.
Little penguins are visual foragers, so any reduction in light intensity in the water and any
reduction in visibility in the water caused by sand mining would reduce foraging
opportunities for little penguins (see Cockrem evidence section 5.4 for details). Most fish are
visual foragers and reduced water visibility can decrease feeding success and reduce the
abundance of fish (see Cockrem evidence section 5.4). The reductions in visibility and light
intensity in the water that would be caused by sand mining would adversely affect the
foraging of penguins both directly, by reducing the ability of the birds to see and catch fish,
and indirectly by reducing the availability of prey fish which themselves might be adversely
affected by a reduction in water visibility.
Little penguins are present in the STB (see Cockrem evidence section 2.4 for details). There
is strong evidence that little penguins breed near Hawera and Opunake, and it is likely that
little penguins breed at other locations along the STB coastline (Cockrem evidence section
2.1). Little penguins generally forage within 20 km of their nests when feeding chicks
(Collins et al., 1999; Agnew, 2014), so penguins breeding on the south Taranaki coast are
dependent on feeding areas that would be affected by the proposed sand mining.
There have not been any systematic surveys of the Taranaki and Whanganui coastlines to
search for little penguins, so the full extent of little penguin breeding along the coast of the
STB is not currently known. Similarly, there have not been systematic surveys of seabirds in
the STB so we do not know the extent to which little penguins feed in the STB.
A recent study has shown that little penguins swim up to 170 km from Motuara Island in the
Marlborough Sounds to the STB (Waugh, 2016). The report of little penguins swimming
from the Marlborough Sounds to the STB and earlier findings that little penguins breeding in
the Marlborough Sounds experience food shortages together indicate that the STB may be an
important if not crucial feeding area for the continued survival of populations of little
penguins that breed in the Marlborough Sounds (see Cockrem evidence section 2.3 for
details).
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Little penguins dive to feed and the great majority of dives are to depths of <50 m (Chiaradia
et al., 2007). The STB has the largest area of relatively shallow water (<30 m deep) offshore
along the whole west coast of the North Island. Little penguins are known to swim distances
of more than 900 km along the New Zealand coast (see Cockrem evidence section 5.2) and
little penguins from areas outside the STB other than the Marlborough Sounds may use the
STB as a feeding area, especially during the non-breeding season.
It is proposed that sand mining would continue for 35 years. Sand mining over this long
period would adversely affect little penguins and could cause a reduction in population size
or even cause the extinction of little penguin populations that breed along the coast of the
STB and in the Marlborough Sounds.
Sand mining could also adversely affect little penguin populations that breed on the southern
west coast of the North Island and on the northern coast of the South Island outside the
Marlborough Sounds.
The adverse effect of sand mining on populations of little penguins would contravene the
Coastal Policy of the Government of New Zealand.
6.2 Effects of proposed sand mining on other seabirds
The available information indicates that very large numbers of seabirds use the STB. There
is a report of at least 100 000 prions seen less than 10 km from the proposed mining area, and
more than 10 000 prions and 10 000 sooty shearwaters per hour have been seen passing
Waverly Beach (Cockrem evidence section 2.4).
The importance of the STB for seabirds is highlighted by its recent recognition as a site of
international significance for the conservation of the world’s birds (see Cockrem evidence
section 4).
Three species of seabird classified as threatened and nine species of seabird (including little
penguins) classified as at risk in the New Zealand Threat Classification System (Robertson et
al., 2013) were seen on two seabird observation trips in the STB (Cockrem evidence section
2.5). One of the threatened species (Salvin's mollymawk) is nationally critical and the other
two are nationally vulnerable (flesh-footed shearwater and red-billed gull). Five of the at risk
species (little penguin, white-capped mollymawk, sooty shearwater, Hutton's shearwater and
white-fronted tern are declining. The other at risk species were the fairy prion, common
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diving petrel, Buller's mollymawk and southern royal albatross. There have not been
systematic surveys of seabirds in the STB, so it is very likely that other species of threatened
and at risk seabirds are present in the STB in addition to those mentioned above.
The proposed sand mining area is <100 km from Stephens Island which is the most important
breeding site for fairy prions in New Zealand. The area of the STB that would be affected by
sand mining is within the likely daily foraging range of fairy prions from Stephens Island and
very large numbers of prions have been seen in this area (see Cockrem evidence section 2.5).
Primary production is the synthesis of organic compounds from carbon dioxide using energy
from sunlight. Ocean primary production is largely due to photosynthesis by phytoplankton.
Sand mining would reduce primary production in the STB and it has been suggested that
carbon flux to the benthos (seabed), one measure of primary production, would be reduced by
up to 40% in an area to the east of the proposed mining sites (Cahoon et al., 2015). There is
insufficient information for the magnitude of adverse effects of this reduction in primary
production on food availability for fairy prions in the STB to be estimated.
Food shortages are thought to be an important contributing cause of large mortalities of fairy
prions that occur along the west coast of the North Island (see Cockrem evidence section
2.4). The estimated population of 2.8 million fairy prions that breed on Stephens Island may
depend on the availability of food in the South Taranaki Bight for successful breeding.
Whilst the extent to which sand mining would adversely affect fairy prions in the STB cannot
be determined, any reduction in food availability due to sand mining could affect large
numbers of prions.
Food for seabirds is available in patches (Weimerskirch, 2007) and for each species of
seabird some areas of ocean are much more important than others. The STB is within the
area called the greater Cook Strait which is to the west of a line running southwest from Cape
Egmont in Taranaki to Cape Farewell in the South Island. This area has high densities of
krill and has some of the largest biomasses of zooplankton found off the New Zealand coast
(Bradford-Grieve et al., 1993). Krill and other zooplankton are an important food source for
many species of seabirds and the STB may be an important feeding area for seabirds other
than prions.
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There have not been systematic surveys of fish presence and abundance in the STB, so we
cannot accurately predict the extent to which sand mining would adversely affect fish that are
prey for seabirds.
Coastal species of seabirds such as shags, gulls and terns would be adversely affected when
reductions in water visibility caused by sand mining extended towards and close to the coast,
and pelagic species such as albatrosses would be adversely affected whenever they were in
the STB.
Large numbers of seabirds may be present at night at the sites of the proposed sand mining
and there is thus the potential for significant mortality of seabirds attracted to lights at an iron
sands extraction vessel.
It is clear that sand mining would have adverse effects on seabirds including species that are
threatened or at risk. The full extent of the adverse effects cannot be accurately predicted as
we do not have a comprehensive knowledge of what species of seabirds use the STB and do
not know how the use of the STB by seabirds changes throughout the year and from year to
year.
7. Economic value of little penguins and other seabirds
7.1 Ecosystem services
All human life on earth is dependent on natural ecosystems for food, water and other services
such as climate regulation. The necessity for functional ecosystems has in the past been
overlooked as human activities that alter ecosystems have proceeded at an accelerating rate in
the last 50 years (Millennium Ecosystem Assessment, 2005). The use of natural ecosystems
for private benefits is often at the expense of the societal benefits of maintaining undisturbed
ecosystems (Balmford et al., 2002; Turner et al., 2003). Societal benefits can extend well
beyond a local area and indeed can be global in situations such as the retention of tropical
forest for fixing carbon from the atmosphere. The concept of ecosystem services has been
developed so the value of ecosystems can be recognised and economic values can be
calculated for natural functioning ecosystems (Turner et al., 2003; Millennium Ecosystem
Assessment, 2005; Farber et al., 2006; Fisher et al., 2008; Liu et al., 2010; Costanza et al.,
2014).
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Ecosystem services are the benefits people obtain from ecosystems (Millennium Ecosystem
Assessment, 2005). Ecosystem services include provisioning services such as food and
water, regulating services that maintain essential ecological processes for human well-being
such as those associated with climate and water quality, cultural services that enhance
emotional, psychological and cognitive well-being and provide recreational, aesthetic, and
spiritual benefits, and supporting services such as photosynthesis and nutrient cycling which
are ecological structures and functions essential to the delivery of ecosystem services
(Millennium Ecosystem Assessment, 2005; Farber et al., 2006). The value of ecosystem
services includes both monetary values and non-monetary values (Farber et al., 2006).
In New Zealand the concept of ecosystem services in which the natural environment is
essential for human well-being is consistent with kaitiakitanga and with mauri. Kaitiakitanga
means guardianship, protection, preservation or sheltering a way of managing the
environment, based on the traditional Māori world view (Royal, 2016a; Royal, 2016b).
Mauri means "life force" or "life principle" (University of Otago, 2010) and is an energy
which binds and animates all things in the physical world (Royal, 2016b). Mauri applies to
people, to plants and animals and to mountains and rivers and the ocean. Mauri considers
people equal to and not above their natural environment and acknowledges the connections
between all things on earth and their reliance on each other (University of Otago, 2010)
7.2 Ecosystem goods and services value of the South Taranaki Bight
The ecosystem goods and services value of the New Zealand Exclusive Economic Zone has
recently been assessed (van den Belt and Cole, 2014). The mean value of the New Zealand
continental shelf biome was calculated in 2010 dollars to be $3 269 per hectare per year.
The South Taranaki Bight is within the continental shelf and can be considered to have an
area of at least 7 500 km2 (750 000 hectares; calculated for an area 150 km long by 50 km
wide). The annual ecosystem goods and services value of the South Taranaki Bight can thus
be calculated to be $24 517 000 (750 000 hectares x $3 269 per hectare per year).
The calculation of the annual ecosystem goods and services value for the South Taranaki
Bight gives an estimated annual monetary value in 2010 dollars of $24 million and an
estimated value of $840 million over 35 years.
The ecosystem value of the STB could in future include benefits for Taranaki from
ecotourism viewing of little penguins and other seabirds (see below). Penguin ecotourism
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was incorporated into a model linking ecological and economic data for Patagonia in
southern Argentina (van den Belt et al., 1998). The model showed the benefits of integrating
data on the biology of penguins and on the economic value of penguins with data on the
economic value of other activities. Penguins and other seabirds can contribute to both the
monetary and the non-monetary values of South Taranaki Bight ecosystem services.
7.3 Ecotourism for penguins and other seabirds
A little penguin ecotourism operation could be established in Taranaki, and there are also
opportunities for commercial seabird viewing trips in Taranaki. Commercial little penguin
viewing sites in New Zealand are located at Oamaru, Tairoa Head on the Otago Peninsula
and near Akaroa on Banks Peninsula. The sites are the Oamaru Blue Penguin Colony,
Oamaru http://www.penguins.co.nz/, Blue Penguins Pukekura https://bluepenguins.co.nz/ and
Pohatu Penguins http://www.pohatu.co.nz/. There is also a commercial seabird viewing
operation at Kaikoura (Albatross Encounter http://www.albatrossencounter.co.nz/). The
Oamaru little penguin colony was established in 1993 (Agnew and Houston, 2008). It is the
primary tourist attraction for Oamaru, with more than 60 000 visitors contributing millions of
dollars to the Oamaru economy each year. The largest little penguin tourist operation is at
Phillip Island near Melbourne in Australia. The nightly Penguin Parade has run for more
than 40 years, attracts almost half a million visitors and contributes more than $100 million to
the local economy annually (Dann and Chambers, 2013).
8. Comments on statements about penguins and other seabirds made in
documents submitted to the Environmental Protection Authority by TransTasman Resources Ltd
Trans-Tasman Resources Ltd (TTRL) has made an application to the Environmental
Protection Authority (EPA) for marine consent to undertake iron ore extraction and
processing operations in the South Taranaki Bight (STB). The operations, which can be
called sand mining, would involve the removal of up to 50 million tonnes of seabed material
and discharge of up to 45 million tonnes of material back to the seabed annually for a period
of 35 years. TTRL has submitted with their application an Impact Assessment, an associated
Appendix and various reports that include mention of little penguins and other seabirds.
The Impact Assessment and other documents submitted by TTRL do not provide the best
available information on adverse effects of sand mining on little penguins and other seabirds.
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TTRL have omitted to mention that the STB is included in the Cook Strait Important Bird
and Biodiversity Area (Forest & Bird, 2014b; Forest & Bird, 2014a). Important Bird and
Biodiversity Areas (IBAs) are sites of international significance for the conservation of the
world’s birds (BirdLife International, 2014).
The Impact Assessment and other documents submitted by TTRL contain statements about
little penguins and other seabirds that are not consistent with the best available information.
The project would have adverse effects on seabirds due to reduced foraging opportunities as a
consequence of reduced water visibility. The proposed monitoring, management and
mitigation measures will not reduce these adverse effects on seabirds.
Large numbers of seabirds may be present at night at the sites of the proposed sand mining
and there is the potential for significant mortality of seabirds at an iron sands extraction
vessel.
It is important to note that TTRL has not conducted any surveys of seabirds in the South
Taranaki Bight (STB). Indeed, there have been no systematic surveys of little penguins and
other seabirds in the STB, and no systematic surveys to determine the presence or absence of
nesting little penguins along the STB coastline. There is thus no comprehensive information
available on the presence of seabirds in the STB or on the presence of nesting little penguins
along the shorelines of the STB. We do not know what species of seabirds use the STB area,
we do not have comprehensive information on locations where little penguins nest along the
STB coast, and we do not know how the use of the STB by seabirds changes throughout the
year and from year to year.
Sand mining would reduce horizontal visibility and water column light intensity and hence
reduce foraging opportunities for seabirds over hundreds of square kilometres of the STB.
We cannot accurately predict the extent to which sand mining would adversely affect
seabirds in the STB and we do not know what species of seabirds are present in the STB.
Statements by TTRL that the effects of sand mining on seabirds would be negligible are not
justified by the best available information.
Statements about little penguins and other seabirds that have been made in the Impact
Assessment and other documents submitted by TTRL are discussed below.
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8.1 Statements made in the Impact Assessment (Trans-Tasman Resources
Ltd, 2016b)
Reference: Trans-Tasman Resources Ltd (2016). South Taranaki Bight offshore iron sand
extraction and processing project. Impact assessment. August 2016.
Section 3.8 Seabirds (page 57)
"The assessment identified that the majority of the seabird species present in the STB are
relatively coastal in their distribution. This included blue penguins, shags, gulls and terns.
However, the latter two taxa can extend into more offshore areas."
Comment
It is not correct to state that the majority of seabirds present in the STB are relatively coastal.
The species reported in the STB (Cockrem evidence section 2.5) are predominantly pelagic
and not coastal. Little penguins (called blue penguins in the paragraph above) have been seen
offshore in the STB (Cockrem evidence section 2.5) and have been tracked swimming 170
km from their breeding site to the STB (Waugh, 2016).
Section 3.8 Seabirds (page 58)
"Overall, there is considered to be a very low presence of seabirds within the project area."
Comment
This statement is not consistent with the best available information.
The available information indicates that very large numbers of seabirds use the STB. There
is a report of at least 100 000 prions seen less than 10 km from the proposed mining area.
More than 10 000 prions and 10 000 sooty shearwaters per hour have been seen passing
Waverly Beach and flocks of more than 5 000 fairy prions and flocks of more than 500
fluttering shearwaters have been seen in the STB (Cockrem evidence section 2.5).
The STB may be an important feeding area for fairy prions (see Cockrem evidence section
2.5). The importance of the STB for seabirds is highlighted by its recent recognition as a site
of international significance for the conservation of the world’s birds (see Cockrem evidence
section 4).
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Section 4.7.2.2 Effects on Seabirds (pages 130 - 131)
"With respect to species presence and habitat, it is considered that the STB supports a
relatively modest seabird assemblage and does not support large breeding colonies for any
species. Because many of the typical species occurring in the STB are relatively coastal in
their distribution, they are unlikely to be impacted by the project. Such species include blue
penguin, shags, gulls and terns, although the latter two species can extend to more offshore
areas."
Comment
The statement that the STB supports a relatively modest seabird assemblage is not consistent
with the best available information.
Twelve species of threatened and at risk species of seabirds have been seen in the STB. The
available information indicates that very large numbers of seabirds use the STB (see
comments above). The STB may be an important feeding area for prions (Jenkins, 1986) and
for other groups of seabirds. The STB is part of the Cook Strait Important Bird and
Biodiversity Area which is a site of international significance for the conservation of the
world’s birds.
It is not correct to say many of the typical species occurring in the STB are unlikely to be
impacted by the project. Typical species of the STB include albatrosses, petrels including
prions, shearwaters, and little penguins. These species would all be affected by sand mining
in the STB. It is likely that at times the area of reduced water visibility and reduced light
intensity in the water column due to sand mining would extend towards and close to the STB
shoreline and hence adversely affect shags, gulls and terns.
Section 4.7.2.2 Effects on Seabirds (page 131)
"Potential effects on seabirds recorded in the area of the STB potentially affected by the
sediment plume from the project will be negligible because of their mobility and wide
foraging range."
Comment
This statement is not justified by the available information.

Page 36

Evidence of Dr John Cockrem

We know that little penguins are seen by fishermen in the STB and that little penguins may
breed on the south Taranaki coast (Cockrem evidence section 2). Little penguins generally
forage within 20 km of their nests when feeding chicks (Collins et al., 1999; Agnew, 2014),
so penguins breeding on the south Taranaki coast are dependent on feeding areas that would
be affected by the project. The STB has the largest area of relatively shallow water (<30 m
deep) along the whole west coast of the North Island, and little penguins swim more than 150
km from the Marlborough Sounds to the STB during the breeding season (Waugh, 2016).
The STB could be crucial for the survival of little penguins that breed in the Marlborough
Sounds and along other coastlines of the North and South Islands. The little penguin is
classified by DoC as at risk and declining (Robertson et al., 2013). The adverse effects on
feeding opportunities for little penguins that would be caused by sand mining for up to 35
years could contribute to or even cause the extinction of little penguin populations that breed
along the west coast of the North Island from Taranaki south, in the Marlborough Sounds and
on the northern coast of the South Island.
We do not have a comprehensive knowledge of what species of seabirds use the STB and do
not know how the use of the STB by seabirds changes throughout the year and from year to
year.
The estimated population of 2.8 million fairy prions that breed on Stephens Island may
depend on the availability of food in the South Taranaki Bight for successful breeding.
Whilst the extent to which sand mining would adversely affect fairy prions in the STB cannot
be determined, any reduction in food availability due to sand mining could affect large
numbers of prions.
Food for seabirds is available in patches (Weimerskirch, 2007) and for each species of
seabird some areas of ocean are much more important than others. It may be that the STB is
significant as a feeding area not just for little penguins and fairy prions but also for other
seabird species.
Large numbers of seabirds may be present at night at the sites of the proposed sand mining
and there is the potential for significant mortality of seabirds attracted to lights at an iron
sands extraction vessel.
Section 4.7.2.2 Effects on Seabirds (page 131)
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"Little blue penguins are found in coastal areas around New Zealand. The closest breeding
sites are over 50 km away from the extent of the sediment plume from the project and the
area potentially affected is less than 0.1% of the area available. As such, any potential effects
on little blue penguins will be negligible."
Comment
It is not correct to state that the closest breeding sites are more than 50 km away. There is
strong evidence that little penguins breed along the south Taranaki coast and hence are
dependent on the project area for feeding (Cockrem evidence section 2).
There have not been any systematic surveys of the Taranaki and Whanganui coastlines to
search for little penguins. The absence of published records of little penguins along these
coastlines cannot be taken as evidence that penguins are not present, so it is not valid to state
that little penguins do not breed within 50 km of the project area.
It is not correct to state that the area potentially affected is less than 0.1% of the area
available to little penguins. This statement comes from MacDiarmid et al. (2015) and is
based on erroneous calculations (see Cockrem evidence section 8.6 for detailed comments on
statements made by MacDiarmid et al. (2015)).
The statement that potential effects on little blue penguins will be negligible is not justified
by the available information (see the comments above on the statement "Potential effects on
seabirds recorded in the area of the STB potentially affected by the sediment plume from the
project will be negligible because of their mobility and wide foraging range."). Little
penguins are visual foragers (Cockrem evidence section 4.4) and a reduction in water
visibility caused by sand mining would reduce foraging opportunities for little penguins in
the STB. The adverse effects on feeding opportunities for little penguins that would be
caused by sand mining for up to 35 years could contribute to or even cause the extinction of
little penguin populations.
Section 4.7.2.2 Effects on Seabirds (page 131)
"With regard to sedimentation and foraging effects, it is noted that the dredging programme
for Port of Melbourne included threshold suspended sediment concentration limits for
protecting terns and gannets of 25 mg/L. In contrast, suspended sediment concentrations at
the surface will only be up to 8 mg/L at source and less than 3 mg/L 20 km down current. As
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such, the levels will be well below those used to protect these bird species present and,
therefore, any potential effects as a direct result of the sediment plume will be negligible."
Comment
The unreferenced statement about dredging in Melbourne and about gulls and terns does not
justify a conclusion that effects on seabirds of sand mining in the STB would be negligible.
There is no mention in the Port of Melbourne Channel Deepening Project Environment Plan
(Port of Melbourne Corporation, 2007) of a threshold suspended sediment concentration limit
for protecting terns and gannets of 25 mg/L. The biologically relevant variable for the
consideration of effects on seabirds of increased water turbidity due to sand mining is the
reduction in visibility in the water rather than suspended sediment concentration. There are
many species of seabirds in the STB other than gulls and gannets, and gulls and gannets are
not the most important species or the threatened and at risk species of seabird that use the
STB.
Section 4.7.2.2 Effects on Seabirds (page 132)
"It is considered that the project would be unlikely to have any measurable population level
impact on seabirds."
Comment
This statement is not justified by the available information (see comments on the statement
"Potential effects on seabirds recorded in the area of the STB potentially affected by the
sediment plume from the project will be negligible because of their mobility and wide
foraging range.").
Section 4.7.2.3 Management of potential effects (page 132)
"Overall, it is considered that the project will only result in indirect negligible effect on
seabirds."
Comment
This statement is not justified by the available information (see comments on the statement
"Potential effects on seabirds recorded in the area of the STB potentially affected by the
sediment plume from the project will be negligible because of their mobility and wide
foraging range.").
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Section 4.7.2.3 Management of potential effects (page 132)
"Overall, it is considered that the potential effects of the project on marine fauna will be
minor and will be further minimised through the proposed monitoring, management and
mitigation measures provided for through the various management plans and the proposed
consent conditions."
Comment
The statement that potential effects of the project on marine fauna will be minor is not
consistent with the best available information. The project could have significant adverse
effects on little penguins and could adversely affect other species of seabirds (see comments
on the statement "Potential effects on seabirds recorded in the area of the STB potentially
affected by the sediment plume from the project will be negligible because of their mobility
and wide foraging range.").
The project will have adverse effects on seabirds due to reduced foraging opportunities as a
consequence of reduced water visibility. The proposed monitoring, management and
mitigation measures will not reduce these adverse effects on seabirds.
8.2 Statements made in the Appendices to the Impact Assessment (TransTasman Resources Ltd, 2016a)
Reference: Trans-Tasman Resources Ltd (2016). South Taranaki Bight offshore iron sand
extraction and processing project. Appendices to the impact assessment. August
2016.
Appendix 5.4. Seabirds mitigation plan.
Section 1 introduction (page 2)
"The purpose of this plan is to:
• Ensure there are no adverse effects at a population level on threatened seabird species;"
Comment
The plan will not achieve this stated purpose. It is not possible to ensure that there would not
be adverse effects of sand mining on populations of threatened and at risk seabirds.
Appendix 6.2: TTR’s STAKEHOLDER INFORMATION PACKAGE
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Introduction
1.4 Marine Ecological Effects (page 5)
"The assessment of the spatial and foraging ecology of the key fauna occurring in the South
Taranaki Bight has identified that the environmental effects will be negligible for all
zooplankton, seabird, and marine mammal species, and most fish species. For coastal
kaimoana species, the proposed iron sand recovery activities should not add significantly to
the levels of suspended sediments currently experienced inshore in frequently turbid waters."
Comment
The statement that environmental effects of the project on seabird species will be negligible is
not consistent with the best available information (see comments on previous statements).
8.3 Statements made in the seabirds report of Thompson (2015b)
Reference: Thompson, D. (2015). Seabirds of the South Taranaki Bight. Prepared for
Trans-Tasman Resources Ltd. Updated November 2015. NIWA Client Report No:
WLG2013-15. National Institute of Water & Atmospheric Research Ltd, Wellington.
Executive summary (page 4)
"This report summarises information on the presence of seabirds within the STB. The STB
supports a relatively modest seabird assemblage, but detailed, systematic and quantitative
information on the at-sea distribution of virtually all species is currently lacking. Many of
the species occurring in the area are likely to be relatively coastal in their distributions. Such
species include blue penguin, shags, gulls and terns, although these latter two taxa can
extend to more offshore areas."
Comment
The report by Thompson (2015b) does not provide the best available information on seabirds
in the STB.
The statement that the STB supports a relatively modest seabird assemblage is not consistent
with the available information. The available information indicates that very large numbers
of seabirds use the South Taranaki Bight. The STB may be an important feeding area for
prions (Jenkins, 1986) and for other groups of seabirds. The importance of the STB for
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seabirds is highlighted by its recent recognition as a site of international significance for the
conservation of the world’s birds (see Cockrem evidence section 4).
The report by Thompson (2015b) does not mention that the STB is included in the Cook
Strait Important Bird and Biodiversity Area. The report by Thompson (2015b) does not
mention that there are reports of at least 100 000 prions seen less than 10 km from the
proposed mining area, and of more than 10 000 prions and 10 000 sooty shearwaters per hour
seen passing Waverly Beach (see Cockrem evidence section 2.5).
It is not correct to state that the many of the seabirds present in the STB are relatively coastal.
The majority of seabirds in the STB are pelagic (see Cockrem evidence section 2.5).
2. Albatrosses, shearwaters, prions and petrels (page 5)
"There is very limited evidence that the great albatrosses occur in the STB."
Comment
There have not been systematic surveys of seabirds in the STB. We do not have a
comprehensive knowledge of what species of seabirds use the STB and do not know how the
use of the STB by seabirds changes throughout the year and from year to year. The absence
of evidence of albatrosses does not mean that albatrosses are not present. The STB may be
an important area for albatrosses.
3. Blue penguin, Australasian gannet and shags (page 7)
"Robertson et al. (2007) noted relatively infrequent sightings of blue penguin Eudyptula
minor at a few locations along the south Taranaki coastline. No other penguin species are
likely to occur in the area."
Comment
This statement does not provide the best available information on little penguins in the STB.
It does not mention sightings of little penguins in the STB, evidence for the breeding of little
penguins along the STB coast, and tracking studies that show that little penguins from the
Marlborough Sounds use the STB during their breeding season (see Rush (2006), Cockrem
evidence section 2 and Waugh (2016)).
5. Conclusions (page 8)
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"Based on the limited available information, the STB supports a relatively modest seabird
assemblage. Detailed, systematic and quantitative information on the at-sea distribution of
virtually all species is currently lacking. Many of the species occurring in the area are likely
to be relatively coastal in their distributions, including blue penguin, several shag species
and the gulls and terns, although these latter taxa can also extend to more offshore areas."
Comment
The statement that the STB supports a relatively modest seabird assemblage is not consistent
with the best available information. The available information indicates that very large
numbers of seabirds use the South Taranaki Bight (see Cockrem evidence section 4).
It is not correct to state that the many of the seabirds present in the STB are relatively coastal.
The species reported in the STB (Cockrem evidence section 2.5) are predominantly pelagic
and not coastal. Little penguins (called blue penguins in the paragraph above) have been seen
offshore (Cockrem evidence section 2.4) and have been tracked swimming 170 km from their
breeding site to the STB (Waugh, 2016).
8.4 Statements made in the effects of light report of Thompson (2015a)
Reference: Thompson, D. (2015). Effects of ships lights on fish, squid and seabirds.
Prepared for Trans-Tasman Resources Ltd. Updated November 2015. NIWA Client
Report No: WLG2013-13. National Institute of Water & Atmospheric Research Ltd,
Wellington.
Executive summary (page 5)
"Similarly for seabirds it is potentially possible that the vessel’s lights may attract nocturnal
species, particularly in poor weather, but the remoteness of the area of operation from major
seabird breeding colonies and relatively standard mitigation protocols would also suggest
that any effect would be highly unlikely to have any measurable population level impact on
the attracted seabird species."
Comment
This statement is not consistent with the best available information which indicates that very
large numbers of seabirds use the STB. There is a report of at least 100 000 prions seen less
than 10 km from the proposed mining area, and more than 10 000 prions and 10 000 sooty
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shearwaters per hour have been seen passing Waverly Beach (Cockrem evidence section 2.5).
Large numbers of seabirds may be present at night at the sites of the proposed sand mining
and there is thus the potential for significant mortality of seabirds at an iron sands extraction
vessel.
4 Seabirds (page 11)
"The area of operation under consideration here is relatively far from the closest seabird
breeding colonies – the nearest offshore islands are the Nga Motu/Sugar Loaf Islands group
off New Plymouth, which support perhaps a few tens of thousands of breeding pairs of
seabirds, including grey-faced petrel Pterodroma macroptera and common diving petrel
Pelecanoides urinatrix. It is therefore likely that a vessel used as part of the iron sands
extraction process operating an artificial light protocol that incorporates the
recommendations noted in this report will pose a relatively low risk to seabirds utilising the
marine environment."
Comment
This statement is not consistent with the best available information which indicates that very
large numbers of seabirds use the STB (see previous comment). There is the potential for
significant mortality of seabirds at an iron sands extraction vessel.
5 Conclusions (pages 11 and 12)
"Similarly for seabirds it is potentially possible that the vessel’s lights may attract nocturnal
species, particularly in poor weather, but the remoteness of the area of operation from major
seabird breeding colonies and relatively standard mitigation protocols, which should be
applied wherever possible, would also suggest that any effect would be highly unlikely to
have any measurable impact on the attracted seabird species."
Comment
The statement that adverse effects on seabirds of lights on an iron sand extraction vessel
would be highly unlikely to have any measurable impact on the attracted seabird species is
not consistent with the best available information. More than 100 000 prions have been seen
within 10 km of the proposed mining area and large numbers of seabirds could be attracted to
the lights of an iron sand extraction vessel. There is the potential for significant mortality of
seabirds attracted to lights at an iron sands extraction vessel.
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8.5 Statements made in the baseline environmental report of Ching et al.,
(2015)
Reference: Ching, N., MacDiarmid, A., Anderson, O., Beaumont, J., Gorman, R., Hancock,
H., Julian, K., Schwarz, J., Stevens, C., Sturman, J., Thompson, D. and Torres, L.
(2015). South Taranaki Bight Factual Baseline Environmental Report. NIWA Client
Report: WLG2011-43. Prepared for Trans-Tasman Resources Ltd. September 2011.
Updated November 2015. National Institute of Water & Atmospheric Research Ltd,
Wellington.
Paragraph 4 of the Executive Summary (page x), section 10 (seabirds of the South
Taranaki Bight, pages 172 – 174) and section 12.10 (sea birds, page 190)
Comment
All the text in Ching et al. (2015) that refers to little penguins and to other seabirds has been
copied directly from Thompson (2015b). The comments made in sections 8.3 thus apply to
the statements made by Ching et al. (2015).
8.6 Statements made in the assessment of the scale of marine ecological
effects report of MacDiarmid et al. (2015)
Reference: MacDiarmid, A., Thompson, D. and Grieve, J. (2015). Assessment of the scale
of marine ecological effects of seabed mining in the South Taranaki Bight:
Zooplankton, fish, kai moana, sea birds, and marine mammals. NIWA Client Report:
WLG2015-13. Report prepared for Trans-Tasman Resources Ltd. September 2015.
National Institute of Water & Atmospheric Research Ltd, Wellington.
Executive summary (page 6)
"This review of the spatial and foraging ecology of the key fauna occurring in the STB has
identified that for all zooplankton, seabird, and marine mammal species, and most fish
species, there should be negligible effects of mining 50 M t per annum according to standard
evaluation criteria. This is principally because the scale of the mined area and the areas of
elevated suspended sediment concentrations (SSC) are small compared to the area used by
the populations of these species. Consequently they are likely to be displaced from, or
experience a decrease in prey abundance or availability over a very small part of their
distribution."
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Comment
The statement that there should be negligible effects on seabirds of mining 50 M t per annum
is not justified. It is based on erroneous calculations of the area of the STB that would be
affected by sand mining and on overestimates of the areas used by seabirds.
The available information indicates that very large numbers of seabirds use the STB, the area
may be important for populations of little penguins and other species, and adverse effects of
sand mining on seabirds might be significant rather than negligible. Sand mining could cause
a reduction in population size or even cause the extinction of little penguin populations that
breed along the coast of the STB and in the Marlborough Sounds.
Sand mining would reduce primary production in the STB. There is insufficient information
for the magnitude of adverse effects of this reduction in primary production on food
availability for fairy prions in the STB to be estimated. The estimated population of 2.8
million fairy prions that breed on Stephens Island may depend on the availability of food in
the STB for successful breeding. Whilst the extent to which sand mining would adversely
affect fairy prions in the STB cannot be determined, any reduction in food availability due to
sand mining could affect large numbers of prions.
Sand mining would have adverse effects on seabirds due to reduced foraging opportunities as
a consequence of reduced water visibility. There is the potential for significant mortality of
seabirds attracted to lights at an iron sands extraction vessel.
5.3 Case Studies (page 70)
"For comparative purposes, the affected area was estimated to be 60.5 km2; the average
spatial extent of surface and near bottom median SSC elevated above 2 mg/l due to mining 50
M t per annum"
Comment
The estimate of the area of the STB used by seabirds that would be affected by sand mining is
erroneous. The affected area will be very much larger than 60.5 km2 and it is not possible to
predict the size of the affected area with an accuracy of + 0.1 km2.
The modelled change in light at the seabed shown in Fig. 6.21 of Pinkerton and Gall (2015)
shows that an area of more than 600 km2 is predicted to be affected by the proposed sand
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mining. Little penguins and other seabirds are visual foragers (see Cockrem evidence section
5.4), so any reduction in light intensity in the water and any reduction in visibility in the
water caused by sand mining would reduce foraging opportunities for little penguins and
other seabirds. Little penguins feed both at mid-water depths and along the bottom of the sea
(see Cockrem evidence section 5.4), so the reductions in water visibility and in light intensity
in midwater and at the seabed caused by sand mining would adversely affect little penguins
using the STB.
Most fish are visual foragers and reduced water visibility can decrease feeding success and
reduce the abundance of fish (see Cockrem evidence section 5.4). The reductions in visibility
and light intensity in the water that would be caused by sand mining would adversely affect
the foraging of penguins and other seabirds both directly, by reducing the ability of the birds
to see and catch fish, and indirectly by reducing the availability of prey fish which themselves
might be adversely affected by a reduction in water visibility.
5.3.4 Case study 4: Red-billed gull (page 74)
"Using sightings in this database we have assigned a distance of 100 km out from the entire
coast, including around the islands noted above, to produce a likely zone utilised by redbilled gulls, which incorporates the STB (Figure 5-4). It is very likely that areas close to
large breeding colonies will be used more extensively by gulls compared to areas far
removed from aggregations of gulls, as will areas close to, rather than offshore from, the
coast. However, the coastal strip depicted in Figure 5-4 represents a reasonable estimation
of the area that could be used by red-billed gulls in New Zealand. As for the more offshore
and pelagic species above, the coastal zone area that could potentially be used by red-billed
gulls is relatively large (approximately 684,853 km2) compared to the areas of surface SSC
elevated above 2 mg /l due to mining 50 M t per annum (Table 2-1)."
Comment
The area of ocean around New Zealand that potentially could be used by red-billed gulls has
been overestimated and the area of the STB in which seabirds could be affected by sand
mining has been underestimated.
Red-billed gulls are declining and are absent from many stretches of New Zealand coastline,
so the entire the New Zealand coast cannot be included in an estimate of the area of ocean
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currently used by red-billed gulls. Seabirds search for prey that is distributed in patches and
feed in some areas and not others (Weimerskirch, 2007), so all areas of ocean cannot be
treated equally when considering areas of ocean available for seabirds to feed. The limited
distribution of red-billed gulls along the coast and the occurrence of their food in patches
together mean that it is not valid to assume that the area used by red-billed gulls extends to
100 km off the entire New Zealand coast. The area of ocean around New Zealand that is
currently used for feeding by red-billed gulls is thus much smaller than the area shown in Fig.
5.4 of MacDiarmid et al. (2015). The area of the STB that could be affected by sand mining
with adverse effects on red-billed gulls due to reduced visibility in the water is greater than
the areas of surface SSC elevated above 2 mg /l.
5.3.4 Case study 4: Red-billed gull (page 75)
"However, numbers of red-billed gulls in the STB will likely be relatively low compared to
near this species’ main breeding colonies (Three Kings Islands, the Mokohinau Islands and
at Kaikoura), and overall the area affected by the sediment plume represents <0.1% of the
coastal distribution of this species. Even if a zone of only 50 km from the coast was
considered, the area of SSC elevated above 2 mg/l due to mining 50 M t per annum
represents <0.2% of the area utilised by gulls. Any effect of the proposed mining activity on
red-billed gulls would be negligible according the criteria in Table 2-2."
Comment
The calculation of the area of the STB in which red-billed gulls could be adversely affected
by sand mining, expressed as a percentage of the area of New Zealand ocean currently used
by red-billed gulls, is erroneous as the area potentially used by red-billed gulls has been
overestimated and the area of the STB in which seabirds could be affected by sand mining
has been underestimated. The absence of systematic surveys of seabirds in the STB means
that we do not know the extent to which the STB is currently used by red-billed gulls and
hence cannot unequivocally state that the effects of sand mining on this species would be
negligible.
5.3.5 Case study 5: Little blue penguin (page 76)
"Analogous to the coastal distribution for red-billed gulls (Figure 5-4), and based on the
findings of the studies cited above, Figure 5-5 depicts the likely spatial extent of blue penguin
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distribution in New Zealand as a ‘coastal strip’ out to 50 km. While it is recognised that some
penguins may occur beyond this 50 km zone, most likely during the non-breeding season, this
area represents a reasonable approximation of blue penguin distribution. In keeping with
results for other seabird species, this coastal zone for blue penguins is relatively large
(309,749 km2) compared to the areas of SSC elevated above 2 mg/l due to mining 50 M t per
annum (Table 2-1).
Comment
The area of ocean around New Zealand that potentially could be used by little penguins has
been overestimated and the area of the STB in which seabirds could be affected by sand
mining has been underestimated.
The comments made above about the limited distribution of red-billed gulls along the coast
and the occurrence of their food in patches also apply to little penguins. Studies in which
little penguin foraging trips have been tracked show that little penguins preferentially go to
some areas and not others to feed (Agnew, 2014; Waugh, 2016) and almost all dives are to
depths of <50 m deep (see Cockrem evidence section 5.3). It is not valid to assume that the
area of ocean used by little penguins extends to 50 km off the entire New Zealand coast. The
area of ocean around New Zealand that is currently used for feeding by little penguins is thus
much smaller than the area shown in Fig. 5.5 of MacDiarmid et al. (2015).
5.3.5 Case study 5: Little blue penguin (page 76)
"Assessment of impact: Blue penguins utilise coastal marine zones and have a widespread
distribution around New Zealand. However, blue penguins are not an abundant species in the
STB, and the closest breeding sites (Kapiti Island and islands in the Marlborough Sounds)
are more than 50 km from the surface sediment plume area. At a population level, the area of
surface SSC elevated above background levels due to the proposed mining of 50 M t per
annum represents less than 0.1% of the area available to blue penguins and any effect of the
proposed mining activity on blue penguins would be negligible according to the criteria in
Table 2-2."
Comment
The statement that any effect of the proposed mining activity on blue penguins would be
negligible is not justified by the available information. The adverse effects on feeding
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opportunities for little penguins that would be caused by sand mining for up to 35 years could
contribute to or even cause the extinction of little penguin populations.
The calculation of the area of the STB in which little penguins could be adversely affected by
sand mining, expressed as a percentage of the area of New Zealand ocean currently used by
little penguins, is erroneous as the area potentially used by little penguins has been
overestimated and the area of the STB in which little penguins could be affected by sand
mining has been underestimated.
Little penguins are visual foragers (Cockrem evidence section 4.4) and a reduction in water
visibility caused by sand mining would reduce foraging opportunities for little penguins in
the STB. Little penguins swim more than 150 km from the Marlborough Sounds to the STB
during the breeding season (Waugh, 2016). The STB could be crucial for the survival of little
penguins that breed in the Marlborough Sounds and along other coastlines of the North and
South Islands.
8.7 Statements made in the ecological assessments report of Aquatic
Environmental Sciences Ltd (2016)
Reference: Aquatic Environmental Sciences Ltd (2016). Trans-Tasman Resources Ltd
consent application: ecological assessments. Prepared for Trans-Tasman Resources
Ltd, January 2016. Aquatic Environmental Sciences, Whangamata.
2. Scope of this report (page 3)
"The environment in the STB is a very dynamic and complex one thus this assessment is
based on the best available information, which is considered sufficiently comprehensive to
provide a robust assessment of potential effects."
Comment
The report by Aquatic Environmental Sciences Ltd (AES) is not based on the best available
information. Information in the AES report about penguins and other seabirds comes from
the NIWA reports of Thompson (2015b) and MacDiarmid et al. (2015). Some of the text in
the AES report that refers to little penguins and other seabirds has been copied directly from
the NIWA reports of Thompson (2015b) and MacDiarmid et al. (2015) and some of the text
has been paraphrased from the NIWA reports.

Page 50

Evidence of Dr John Cockrem

Two examples of text in the AES report that has been copied from Thompson (2015b) are
provided below.
3.6 Bird life (page 17)
"Many of the species occurring in the area are likely to be relatively coastal in their
distributions. Such species include blue penguin, shags, gulls and terns, although these latter
taxa can extend to more offshore areas."
3.6 Bird life (page 18)
"The area does not support large breeding colonies for any species but a number of estuarine
sites are of significant value to coastal, shore, wading, and migratory bird species. These
sites include the Waikirikiri Lagoon, and the Whanganui, Whangaehu, Turakina, Manawatu
and Rangitikei river estuaries."
4.2.5 Seabirds (page 48)
"Because of their mobility and wide foraging range, effects on seabirds recorded in the
region potentially impacted by higher SSC due to ISR operations, will be negligible."
Comment
This statement is based on MacDiarmid et al. (2015) and is not justified by the available
information (see detailed comments in Cockrem evidence section 8.6).
4.2.5 Seabirds (page 49)
"Red-billed gulls are found around the entire coastline of the North and South Islands,
including the STB and possibly including the area affected by the ISR operations
(MacDiarmid et al. 2015a). The STB does not have a major breeding colony and the area
potentially affected by the sediment plume represents <0.1% of the coastal distribution of this
species. Thus MacDiarmid et al. (2015) considered the effects would be negligible even if just
the inshore area was considered."
Comment
This statement is based on MacDiarmid et al. (2015) and is not justified by the available
information (see detailed comments in Cockrem evidence section 8.6).
4.2.5 Seabirds (page 49)
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"Little blue penguins are found in coastal areas around New Zealand. The closest breeding
sites to the area impacted by the ISR operations are more than 50 km away from the area of
the sediment plume and the area potentially impacted is less than 0.1% of the area available,
thus the effects would be negligible (MacDiarmid et al. 2015)."
Comment
This statement is based on MacDiarmid et al. (2015) and is not justified by the available
information (see detailed comments in Cockrem evidence section 8.6).
4.2.5 Seabirds (page 49)
"For the Port of Melbourne dredging programme the threshold for protecting terns and
gannets was 25 mg/L (Port of Melbourne 2008). The SSC in the plume in surface waters will
be less than 3 mg/L 20 km downstream and even at the ISR source itself will only be up to 8
mg/L. Thus the levels will be well below those used to protect these species. "
Comment
This statement is paraphrased from the Impact Assessment (Trans-Tasman Resources Ltd,
2016b). The statement about dredging in Melbourne and about gulls and terns does not
justify a conclusion that effects on seabirds of sand mining in the STB will be negligible (for
detailed comments see Cockrem evidence section 8.1).
4.2.5 Seabirds. Summary – effects of suspended sediments on birds (page 49)
"Because of their mobility and wide foraging range effects on seabirds as a result of iron
sand recovery operations are predicted to be negligible. More detailed assessments of five
key species – Westland petrel, sooty shearwater, red-billed gull, Gibsons’ albatross and little
blue penguins have found that the sediment plume would affect <0.1% of their foraging area
and thus effects would negligible."
Comment
This statement is based on MacDiarmid et al. (2015) and is not justified by the available
information (see detailed comments in Cockrem evidence section 8.6).
It is clear that sand mining would have adverse effects on seabirds including species that are
threatened or at risk. The full extent of the adverse effects cannot be accurately predicted as
we do not have a comprehensive knowledge of what species of seabirds use the STB and do
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not know how the use of the STB by seabirds changes throughout the year and from year to
year.
Case studies of five species of seabirds do not provide a basis for general conclusions about
the effects of the proposed sand mining on seabirds in the STB.
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