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New Zealand orange roughy
Hoplostethus atlanticus
Other names: red roughy (Australia), rosy soldierfish (Canada), beryx de nouvelle-zelande
(France), hoplostete orange, granatbarsch (Germany), pesce arancio (Italy), deepsea perch,
sea perch, slimehead (New Zealand).
Orange roughy fisheries are a testament to unsustainable fishing. The species is long-lived,
slow growing and late maturing, making it extremely vulnerable to overfishing. In New
Zealand, where most of the catches are now taken, the orange roughy fishery has been
managed under the quota management system since the early 1980s, but under that
system the stocks have been decimated.
The state of New Zealand's orange roughy fishery speaks for itself:
•
•
•
•

All the stocks are now overfished (less than 30% of their population remaining)
Three stocks were fished to collapse (less than 10% remaining) and are now
closed – one reached a low of 3%
Two further stocks are at or near the point of collapse and may be closed
shortly
All the stocks still being fished are in decline or their population trend is
unknown

Orange roughy is fished by bottom trawling, which mainly trawl on seamounts where
these heavy trawls destroy unique and vulnerable deep-sea habitats. These trawlers also
catch and kill a range of vulnerable and endangered fish, birds and marine mammal
species.
“Three factors that inhibit sustainability are the species' low productivity, ease of
capture, and high value. Measures that would help to enhance sustainability include
better information about recruitment (particularly the location and abundance of
pre-recruits) and, in New Zealand, longer-term management decision making.” –
Francis and Clarke 20051
“They have low levels of sustainable yields, are vulnerable to overfishing, and have
slow recovery rates.” – Clarke 20012
Distribution and biology
Orange roughy is a deep-sea species found at depths of 700–1500 m throughout New
Zealand’s Exclusive Economic Zone (EEZ) and on seamounts (underwater mountains) on the
high seas, west and east of New Zealand.
Orange roughy are slow growing, mature late (at 23–32 years) and can live as long as 120
years. Compared to other finfish, they produce a low number of eggs. Orange roughy grow
to about 50 cm long and around 3.5 kg in weight, but the average size caught in the fishery is
around 35 cm.3 The species forms sporadic dense spawning and non-spawning aggregations
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that are easily targeted by fisheries. Due to these life characteristics, orange roughy is
described as having a low resilience and high to very high vulnerability to fishing.4
Scientists have little data on the early life stages of orange roughy – the larvae, juvenile fish,
and recruitment (young fish joining the fishable adult population). It is speculated by
scientists that due to poor recovery of orange roughy stocks it is possible that recruitment is
sporadic and good recruitment years occur only every decade or so. This lack of recruitment
data is a major challenge for accurately assessing the sustainability of fisheries.
Commercial value and quota ownership
Fishing for orange roughy in New Zealand’s EEZ and nearby waters is mainly undertaken by
New Zealand owned and flagged vessels. Almost 90% of the quota is owned by just five
groups: Aotearoa Fisheries/Te Ohu Kaimoana (TOKM) (35%), Sanfords (32%), Talley Group
(9%), Anton Trawling (7%), and Vela fisheries (5%).
Most New Zealand orange roughy is exported and the fishery earned about $62 million in
exports. Catches peaked at 57,000 t in 1989 but are now about 13,000 t and still declining.5
Key concerns with the orange roughy fishery
Overfishing
The inherent vulnerablilty of orange roughy to fishing, the lack of important data for
accurate stock assessments, and poor management decisions, have together contributed to
overfishing of orange roughy stocks.
Concerns about fishing for orange roughy started in the mid-1980s with questions over the
sustainability of fisheries targeting stocks on the Challenger Plateau and on the Chatham
Rise. The first round of management cuts in orange roughy catches started in the late 1980s
and continued through the 1990s.
A stock by stock review of recent assessments published by the New Zealand Ministry of
Fisheries6 paints a poor picture of the current state of the stocks (see Table 1 for a
summary). The quota management system has not protected orange roughy from overexploitation.7
None of the stocks are above the estimated level required to produce the maximum
sustainable yield (estimated as 30% of the original unfished biomass). All but one of the
stocks are at levels below 20% of their original sizes, and three stocks are below 10% – the
level used to define a collapsed stock.8
The Puysegur management area was the first closed in 1997 after the orange roughy stock
reached 7% of the unfished sized. The Challenger area followed in 2001 after the stock
dropped to 3% of its original size – this fishery had an annual catch of over 10,000 tonnes in
the late 1980s. In 2007, concern over the state of the West Coast South Island stock led to
the closure of this fishery.9 All three remain closed but there are moves to re-open the
Challenger fishery.
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Table 2. State of New Zealand’s orange roughy stocks: remaining biomass, current catch
limit, and estimated current yield at May 2010.10
Fishing Area
ORH 1: Mercury-Colville – Ohena Box
ORH 1: other areas
ORH 2A: North/East Cape
ORH 2A: (South)
3A and 2B: East Coast North Island
ORH 3B: NW Chatham’s Rise
ORH 3B: East and south Chatham’s Rise
ORH 3B: Puysegur
ORH 3B: Southern areas
ORH 7A: Challenger
ORH 7B: West Coast South Island

Stock Status (%Bo)

Stock Trend

Catch Quota

Overfished or collapsed
(10–15%)
Unknown
Overfished
(24%)
Overfished
(17-18%)
Likely collapsed
(11% in 2006)
Overfished
(11.6% in 2010)
Collapsed
(7% in 1997)
Unknown
Collapsed
(3% in 2000)
Collapsed
(<12% in 2006)

Unknown

30 tonnes

Unknown
Unknown

1,370 tonnes
200 tonnes

Unknown

1,500 tonnes

Declining

750 tonnes

Declining

6,570 tonnes

Unknown

Zero
(Closed 1997)
1,850 tonnes
Zero
(Closed 2001)
Zero
(Closed 2007)

Declining
Unknown
Unknown

Bo: biomass of original unfished stock; TAC: total allowable catch.

The Chatham Rise is the site of the largest orange roughy fishery, targeting several stocks,
and was once promoted by the Ministry of Fisheries and the fishing industry as an example
of a sustainable orange roughy fishery. Latest information shows the sorry state of this area.
The North-West Chatham Rise stock was last assessed at around 11% of its original size. The
recent assessment of the East and South Chatham Rise assessment, more uncertain due to
the number of fisheries involved, is as low as 11.6% of its original size.
Concerns have also been expressed for stocks on the high seas including the North West
Challenger fishery in the Tasman Sea. The South Pacific Regional Fisheries Agreement has
agreed interim measures to protect deepwater fish stocks and vulnerable marine
ecosystems; however, this has yet to be fully implemented and there are no agreed
sustainable catch limits.
Throughout the history of the New Zealand orange roughy fisheries, the fishing industry
have opposed fishery closures, disputed cuts to quotas and continually pressed for the least
precautionary catch reduction options.11 For example, when given the choice between
taking large decreases in catch at a later date while maintaining current catches (known as
‘hard’ landings) or small sequential decreases in catches (‘soft’ landings) the industry has
preferred the former – a choice favouring short term profits that has failed to protect stocks.
The main quota holder (Antons) for the Northern North Island area successfully opposed, in
court, the catch reductions agreed by the Minister of Fisheries. There have also been
concerns over misreporting of orange roughy catches in the north of the North Island where
one fisher was successfully prosecuted.
In contrast, the Australian conservation plan for orange roughy includes: closure of all but
one of its depleted orange roughy fisheries; a management target of maintaining the one
healthy orange roughy stock at over 60% of its unfished size; bycatch limits for other
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fisheries that occasionally catch orange roughy; and a ban on trawling below 700m in the
south-eastern region of Australian waters, which encompases an area covering 89% of
historical orange roughy catches.12,13
Bottom trawling on seamounts
Orange roughy is caught predominantly by bottom trawlers targeting both spawning and
non-spawning aggregations, principally over underwater mountains or ‘seamounts’ or other
ocean features.14
The negative impacts of bottom trawling – dragging or bouncing fishing nets, and their
associated heavy rollers and chains, along the seafloor – have been well established.
Trawling removes, damages, displaces or kills animals and plants living in or on the seabed in
the path of the trawl and destroys the three-dimensional structures of the seabed. Orange
roughy trawls have been notorious for using heavy and destructive gear.
Seamounts are home to a wide large range of unusual, often unique, and largely
undiscovered deep-sea species. Studies in New Zealand show that the diversity of species
living on seamounts can vary widely with different species dominating on each seamount –
even seamounts within the same mountain complex can show significant differences. 15 Each
seamount is effectively an individual, unique ecosystem. Given this level of diversity it is
possible that orange roughy trawling has already caused extinctions of species that scientists
have yet to discover.
The deep-sea marine ecosystems of seamounts are especially vulnerable to the impacts of
fishing.16, 17 There are many delicate and slow-growing deep-sea species, such as cold water
corals, sponges, bryozoans and other species – these are broken, crushed or torn up by
bottom trawls. Many tens of tonnes of corals are caught annually in deepwater fisheries18
and entire coral habitats have been destroyed:
“Analyses of camera data revealed that unfished seamounts possessed a relatively
large amount of stony coral habitat comprising live Solenosmilia variabilis and
Madrepora oculata (predominantly on the seamount peaks) whereas fished
seamounts had relatively little coral habitat.” Clark and Rowden 200919
Cold-water corals can live for thousands of years and these habitats could take as long to
recover from trawl damage.
Bycatch of vulnerable and endangered species
Orange roughy usually makes up 90% or more of the targetted catch in spawning and
feeding aggregations. Other commercial species caught include species with similar
biological characteristics to orange roughy (i.e. long-lived, slow-growing and highly
vulnerable to fishing) such as black, smooth and spiky oreos, and black cardinal fish.20 Many
stocks of these species have also been reduced to low levels, like the black cardinal fish.
Deepwater sharks represented about 7% of the catch taken in orange roughy fisheries with
the main species caught being seal shark (Dalatias licha) and shovelnose dogfish (Deania
calcea).21 The type of shark species caught and their proportion in the total catch varies
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within the orange roughy fisheries on the high seas. When caught, most of these sharks are
either thrown overboard dead, or are finned and then dumped. Little is known about
deepwater sharks but those that have been studied tend to have very slow growth rates and
produce few young – deep-water sharks are in serious decline in various ocean regions
where they are caught in deep-sea fisheries.22
The orange roughy fishery also takes a number of threatened fish species including basking
sharks Cetorhinus maximus.23 This species is listed with Appendix II of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES)24 and Appendix II
of the Convention on the Conservation of Migratory Species of Wild Animals (CMS).25
Albatrosses and petrels are caught in the orange roughy fishery.26, 27 About half the species
caught are threatened albatross. Fur seals are caught in the fishery and the orange roughy
fishery near the Auckland Islands has also caught threatened New Zealand sea lions.
Other orange roughy fisheries
Orange roughy fisheries have faced similar issues around the world – serial depletion of
stocks and destruction of seamount habitats, with little sign of recovery for either. In 2006
orange roughy was added to the Australian threatened species listing under the Australian
Environment Protection and Biodiversity Conservation Act 1999.28, 29

References
1

Francis RICC, Clark MR (2005). Sustainability issues for orange roughy fisheries. Bulletin of Marine Science;
76 (2): 337–52. Accessed June 2010 at:
http://www.ingentaconnect.com/content/umrsmas/bullmar/2005/00000076/00000002/art00010

2

Clark M (2001). Are deepwater fisheries sustainable? – The example of orange roughy (Hoplostethus
atlanticus) in New Zealand. Fisheries Research; 51: 123–35.

3

New Zealand Ministry of Fisheries (2009). Report from the Fisheries Assessment Plenary, May 2009: Stock
assessment and yield estimates. Ministry of Fisheries, Wellington, New Zealand.

4

Froese R, Pauly D (Eds) (2010). FishBase. World Wide Web electronic publication. Version (05/2010).
Accessed June 2010 at: http://www.fishbase.org/summary/speciessummary.php?id=334

5

New Zealand Ministry of Fisheries (2009). Report from the Fisheries Assessment Plenary, May 2009: Stock
assessment and yield estimates. Ministry of Fisheries, Wellington, New Zealand.
New Zealand Ministry of Fisheries (2009). Report from the Fisheries Assessment Plenary, May 2009: Stock
assessment and yield estimates. Ministry of Fisheries, Wellington, New Zealand.

6

7

Wallace C, Weeber B (2005). The devil and the deep sea – economics, institutions and incentives: The
theory and the New Zealand quota management experience in the deep sea. In: Shotton R (2003) (ed).
Deep Sea 2003: Conference on the Governance and Management of Deep-Sea Fisheries. Part 1:
Conference Reports. Queenstown, New Zealand, 1–5 December 2003. FAO Fisheries Proceedings. No. 3/1
Rome, FAO 2005, 718p.

8

Worm B, Hilborn R, Baum JK, Branch TA, Collie JS, Costello C, Fogarty MJ, Fulton EA, Hutchings JA, Jennings
S, Jensen OP, Lotze HK, Mace PM, McClanahan TR, Minto C, Palumbi SR, Parma AM, Ricard D, Rosenberg
AA, Watson R, Zeller D (2009). Rebuilding global fisheries. Science; 325: 578–85.

6

9

New Zealand Ministry of Fisheries (2009). Report from the Fisheries Assessment Plenary, May 2009: Stock
assessment and yield estimates. Ministry of Fisheries, Wellington, New Zealand.

10

New Zealand Ministry of Fisheries (2010). Report from the Fisheries Assessment Plenary, May 2010: Stock
assessment and yield estimates. Ministry of Fisheries, Wellington, New Zealand.

11

Wallace C, Weeber B (2005). The devil and the deep sea – economics, institutions and incentives: The
theory and the New Zealand quota management experience in the deep sea. In: Shotton R (2003) (ed).
Deep Sea 2003: Conference on the Governance and Management of Deep-Sea Fisheries. Part 1:
Conference Reports. Queenstown, New Zealand, 1–5 December 2003. FAO Fisheries Proceedings. No. 3/1
Rome, FAO 2005, 718p.

12

AFMA (2006). AFMA website> Our fisheries> Southern and Eastern scale fish and shark fishery> Notices>
Orange roughy conservation programme. Australian Fisheries Management Authority (AFMA), Canberra,
Australia. Accessed June 2010 at:
http://www.afma.gov.au/fisheries/sess/sess/notices/2006/n20061207.pdf

13

Wilson D, Curtotti R, Begg G, Phillips K (2009). Fishery status reports 2008: Status of fish stocks and
fisheries managed by the Australian Government. Bureau of Rural Sciences & Australian Bureau of
Agriculture and Resource Economics, Canberra, Australia.

14

Clark M, O’Driscoll R (2003). Deepwater fisheries and aspects of their impact on seamount habitats in New
Zealand. Journal of Northwest Atlantic Fisheries Science; 31: 441–58. Accessed June 2010 at:
http://journal.nafo.int/J31/session1/clark.pdf

15

Tracey D M, Bull B, Clark M R, Mackay K A (2004). Fish species composition on seamounts and adjacent
slope in New Zealand waters. New Zealand Journal of Marine and Freshwater Research; 38: 163–82.
Accessed June 2010 at: http://www.royalsociety.org.nz/Site/publish/Journals/nzjmfr/2004/013.aspx

16

FAO (2008). International guidelines for the management of deep-sea fishing in the high seas. Food and
Agriculture Organisation of the United Nations (FAO), Rome, Italy. 16p. Accessed June 2010 at:
http://www.fao.org/docrep/011/i0816t/i0816t00.htm

17

Rogers AD, Clark MR, Hall-Spencer JM, Gjerde KM (2007). The science behind the guidelines: A scientific
guide to the FAO Draft International Guidelines (December 2007) for the Management of Deep-Sea
Fisheries in the High Seas and examples of how the guidelines may be practically implemented. The World
Conservation Union (IUCN), Switzerland. 39p. Accessed June 2010 at:
http://cmsdata.iucn.org/downloads/science_behind_the_guidelines_low_res.pdf

18

Jones JB (1992). Environmental impact of trawling on the seabed: A review. New Zealand Journal of Marine
and Freshwater Research; 26: 59–67. Accessed June 2010 at:
http://www.eurocbc.org/envimpact_trawlseabed_review.pdf

19

Clark MR, Rowden AA (2009). Effect of deepwater trawling on the macro-invertebrate assemblages of
seamounts on the Chatham Rise, New Zealand. Deep Sea Research Part I: Oceanographic Research Papers;
56 (9): 1540–54.

20

Anderson OF (2009). Fish discards and non-target fish catch in the New Zealand orange roughy trawl
fishery 1999-2000 to 2004-05. New Zealand Aquatic Environment and Biodiversity Report No 39. Ministry
of Fisheries, Wellington, New Zealand. 40p. Accessed June 2010 at:
http://fs.fish.govt.nz/Doc/22052/AEBR_39.pdf.ashx

21

Blackwell RG, Stevenson ML (2003). Review of the distribution of and abundance of deepwater sharks in
New Zealand waters. New Zealand Fisheries Assessment Report 2003/40, September 2003. Ministry of
Fisheries, Wellington, New Zealand. 48p. Accessed June 2010 at:
http://fs.fish.govt.nz/Doc/17336/2003%20FARs/03_40_FAR.pdf.ashx

7

22

Kyne PM, Simpfendorfer CA (2007). A collation and summarization of available data on deepwater
chondrichthyans: Biodiversity, life history and fisheries. A report from the IUCN SSC Shark Specialist Group
for the Marine Conservation Biology Institute, Bellevue WA, USA. 137p. Accessed June 2010 at:
http://www.flmnh.ufl.edu/fish/organizations/ssg/deepchondreport.pdf

23

Francis MP, Duffy C (2002). Distribution, seasonal abundance and bycatch of basking sharks (Cetorhinus
maximus) in New Zealand, with observations on their winter habitat. Marine Biology; 140 (4): 831–42.

24

CITES (2010). CITES website> Resources> Databases> CITES Species Database> Cetorhinus maximus. The
Convention on International Trade in Endangered Species of Wild Fauna and Flora. Accessed June 2010 at:
http://www.cites.org/eng/resources/species.html

25

CMS (2009). Appendices I and II of the Convention on the Conservation of Migratory Species of Wild
Animals (CMS) (as amended by the Conference of the Parties in 1985, 1988, 1991, 1994, 1997, 1999, 2002,
2005 and 2008). Effective 5th March 2009. Accessed June 2010 at:
http://www.cms.int/documents/appendix/Appendices_COP9_E.pdf

26

Abraham ER, Thompson FN (2009). Capture of protected species in New Zealand trawl and longline
fisheries, 1998–99 to 2006–07. New Zealand Aquatic Environment and Biodiversity Report No. 32. Ministry
of Fisheries, Wellington, New Zealand. 197p. Accessed June 2010 at:
http://fs.fish.govt.nz/Doc/21997/AEBR_32.pdf.ashx

27

Baird SJ, Smith MH (2007). Incidental capture of seabird species in commercial fisheries in New Zealand
waters 2003-04 and 2004-05. New Zealand Aquatic Environment and Biodiversity Report No.9. Ministry of
Fisheries, Wellington, New Zealand. 108p.

28

AFMA (2006). AFMA website> Our fisheries> Southern and Eastern scale fish and shark fishery> Notices>
Orange roughy conservation programme. Australian Fisheries Management Authority (AFMA), Canberra,
Australia. Accessed June 2010 at:
http://www.afma.gov.au/fisheries/sess/sess/notices/2006/n20061207.pdf

29

Department of the Environment, Water, Heritage and the Arts (2010). Department website> Biodiversity>
Threatened species & ecological communities> SPRAT database> Hoplostethus atlanticus. Department of
the Environment, Water, Heritage and the Arts, Canberra, Australia. Accessed June 2010 at:
http://www.environment.gov.au/sprat

8

