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Note: the opinions in this article are entirely those of the 
author. The views expressed do not necessarily reflect 
those of the Marlborough District Council.

INTRODUCTION

“When I was a boy the Dead Sea was only sick.” 
George Burns (1896–1996)

Our marine environment is under pressure. In October 
2016, the Ministry for the Environment (MfE) and Statistics 
New Zealand published a sobering assessment of habitat 
damage and destruction, numerous threatened seabird 
and marine mammal species, and significant changes 
to the physical and chemical properties of our oceans 
driven by climate change and rising CO2 levels (MfE and 
Statistics New Zealand New Zealand’s Environmental 
Reporting Series: Our marine environment 2016 (ME 1272, 
October 2016), available at <http://www.mfe.govt.nz/
publications/marine-environmental-reporting/our-marine-
environment-2016>).

This is the first report produced under the Environmental 
Reporting Act 2015 (ERA). The purpose of the Act is to 
require regular reports on New Zealand’s environment, 
divided into the marine, land, freshwater, atmosphere and 
climate, and air domains. Each domain is reported on at 
three-year intervals. A synthesised all-domain report is 
to be presented to Parliament three years after the first 

domain report.

The ERA specifies that the Government Statistician and the 
Secretary for the Environment must act independently of 
any Minister of the Crown in preparing any domain report.

The Parliamentary Commissioner for the Environment 
(PCE) also has an independent role, and may choose to 
comment on any report. The PCE has not, at the time of 
writing, determined whether to undertake a report on Our 
marine environment 2016.

There are a number of individual environmental issues 
in the report which meet the PCE’s five tests for concern 
(Jan Wright “The State of New Zealand’s Environment: 
Commentary on Environment Aotearoa 2015” 
(29 June 2016) YouTube <https://www.youtube.com/
watch?v=Br6FbE7KNXg>). These tests are whether an 
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issue is: irreversible; cumulative; large in scale or pervasive; 
increasing, especially if accelerating; and near or at a 
tipping point.

The issues include the data within Our marine environment 
2016 on trawling that contacts the seabed, more 
commonly known as bottom trawling. It is our largest-scale 
environment issue not driven by global climate change, 
and affects extensive areas of our marine waters.

In this article I first describe the fundamental ecological 
importance of intact seabed habitats for the diversity 
and abundance of marine species, and the provision of 
ecosystem services.

I next outline the effects of seabed disturbance on different 
types of habitats, and the scale of bottom trawling 
throughout our marine waters. I then place the extent of 
bottom trawling in an international context, as a national 
issue within our power to solve.

I examine the management of this issue in the Marlborough 
context, in light of the statutory powers that regional and 
unitary authorities appear to have under the Resource 
Management Act 1991 (RMA).

I find that marine ecosystems have not been well served 
by the lack of clarity in the regulatory functions of central 
and local government over the 25 years that the RMA has 
been in force.

I conclude that a collaborative approach using the 
knowledge and appropriate roles of each level of 
government will best achieve a sustainable outcome.

ECOLOGICAL VALUES OF SEABED HABITATS

“On a sea floor that looks like a sandy mud bottom, 
that at first glance might appear to be sand and 
mud, when you look closely and sit there as I do 
for a while and just wait, all sorts of creatures show 
themselves, with little heads popping out of the 
sand. It is a metropolis.” Sylvia Earle (1935–  )

The sea floor is our second largest ecosystem type by area, 
after the marine water column. Sand, mud, sandy mud, 
calcareous gravels, gravel, bedrock, cobbles and reefs 
provide a range of substrata for different types of habitats. 
The most vulnerable are biogenic habitats.

Biogenic habitats are formed by living organisms, such 
as kelp, “coral-like” bryozoans, tubeworms, rhodoliths 

(calcified algae), horse mussels, green-shell mussels, 
sponges and seagrass.

These species are ecosystem engineers, and the habitats 
they create can be thought of as biodiversity oases within 
otherwise featureless sediments, as they provide three-
dimensional structures on the seabed (Figure 1).

The calcified structures of tubeworms and horse mussels, 
for example, provide establishment sites for sessile and 
encrusting organisms and algae. It takes many years to 
form the structural complexity which provides shelter and 
feeding areas for marine invertebrates and small fish.

Biogenic habitats elevate biodiversity and provide nursery 
grounds for recreational and commercial fish species (Mark 
A Morrison and others Linking marine fisheries species to 
biogenic habitats in New Zealand: a review and synthesis 
of knowledge (Ministry for Primary Industries, New Zealand 
Aquatic Environment and Biodiversity Report No 130, 
May 2014)). The habitats stabilise the sediments, and are 
a source of marine productivity through photosynthesis 
of benthic micro- and macro-algae. Nutrient recycling, 
oxygenation of sediments, and carbon sequestration 
are other ecosystem services provided by intact seabed 
habitats (Morrison and others (2014)).

Research into long-term change to seabed ecosystems in 
the Marlborough Sounds, and elsewhere, has shown that 
these habitats were once extensive in our marine waters 
(Sean Handley The history of benthic change in Pelorus 
Sound (Te Hoiere), Marlborough (National Institute of 
Water and Atmospheric Research (NIWA), February 2015) 
and Sean Handley History of benthic change in Queen 
Charlotte Sound/Totaranui, Marlborough (NIWA, March 
2016), prepared by NIWA for the Marlborough District 
Council; Tim Haggitt and Oliver Wade Hawke’s Bay Marine 
Information: Review and Research Strategy (eCoast, June 
2016), prepared by eCoast for the Hawke’s Bay Regional 
Council).

Many types of biogenic habitats are found on soft sediments 
(Figure 1), so they are vulnerable to seabed disturbance 
from anchors, recreational and commercial fishing gear, 
and/or sedimentation. They may never recover from the 
impacts, as has occurred with naturally occurring green-
lipped mussel beds in Pelorus Sound (Handley (2015)), and 
in the Hauraki Gulf (Alison B MacDiarmid and others Taking 
Stock – the changes to New Zealand marine ecosystems 
since first human settlement: synthesis of major findings, 
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and policy and management implications (Ministry for 
Primary Industries, New Zealand Aquatic Environment and 
Biodiversity Report No 170, June 2016)).

 

Figure 1: Biogenic habitats in the Marlborough Sounds. Photos: 
Danny Boulton (top) and Rob Davidson (bottom).

ENVIRONMENTAL EFFECTS AND SCALE OF 
BOTTOM TRAWLING

“Bottom trawling is a ghastly process that brings 
untold damage to sea beds that support ocean life. 
It’s akin to using a bulldozer to catch a butterfly, 
destroying a whole ecosystem for the sake of a few 
pounds of protein. We wouldn’t do this on land, so 
why do it in the oceans?” Sylvia Earle (1935–  )

The effects of bottom trawling can range from moderate 
damage to destruction of fragile biogenic habitats, which 
result in changes to ecosystem function and loss of 
ecosystem services (Simon F Thrush and Paul K Dayton 

“Disturbance to marine benthic habitats by trawling and 
dredging: implications for biodiversity” (2002) 33 Annual 
Review of Ecology and Systematics 449). The damage is 
caused by the weight of heavy steel doors, which hold the 
net open, being dragged hard along the seabed, as well as 
the codend, sweeps and bridles and groundrope gear (SJ 
Baird, JE Hewitt and BA Wood Benthic habitat classes and 
trawl fishing disturbance in New Zealand waters shallower 
than 250 m (Ministry for Primary Industries, New Zealand 
Aquatic Environment and Biodiversity Report No 144, 
January 2015)).

It is not only the seabed that is impacted. There are also 
adverse effects on the water column from sediment plumes 
induced by the hard contact with the seabed. The ensuing 
disturbance from seabed contact can attract targeted fish 
species as they feed on the dead and dying organisms.

The most common species targeted on the coastal shelf 
are flatfish, terakihi, gurnard and snapper (Baird and others 
(2015)). In the deeper waters of our 200 NM exclusive 
economic zone (EEZ), the main species caught are hoki, 
squid, jack mackerel, barracouta, orange roughy and ling (J 
Black and R Tilney Monitoring New Zealand’s trawl footprint 
for deepwater fisheries: 1989–90 to 2010–11 (Ministry for 
Primary Industries, New Zealand Aquatic Environment and 
Biodiversity Report No 142, January 2015)).

Each trawl tow can range from 10–40 km and the tow width 
from 70–200 m, depending on the size of the vessel and the 
type of fish species targeted. The tow length and the area 
swept by the trawl gear are calculated from GPS points, so 
the actual area of seabed contacted within those points is 
estimated within 5 km x 5 km cells. Nevertheless, it is the 
best information available to our scientists (Baird and others 
(2015); Black and Tilney (2015)).

Within our coastal shelf waters down to 250 m depth, 
potential seabed contact occurs from tows of approximately 
1,000,000 km each year, much of it within the 12 NM 
territorial sea (Figure 2) (Baird and others (2015)). The 
coverage within the wider EEZ is significantly greater (Black 
and Tilney (2015)).
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Figure 2: (Top) Extent of trawls and years since each 5 km x 
5 km cell was last trawled throughout New Zealand marine 
waters (Figure 30 from Black and Tilney (2015)). (Bottom) 
Total trawl cell-based footprint 2007–2008 to 2011–2012 in 
coastal shelf waters to 250 m deep (Figure 13 from Baird 
and others (2015)).

Each tow may not contact the entire coloured area, as this is 
influenced by subsurface topography, currents, tow speed, 
vessel size and trawl gear configuration (Baird and others 
(2015)).

Scale in an international context

Our marine waters encompass about 4,100,000 km2 of 
surface area, which is about the same size as the estimated 
forest cover in Brazilian Amazon in 1970.

Data are available from 1990–2014 for both biomes, so the 
area impacted by damage and destruction can be roughly 
compared to get a sense of scale.

Our marine environment 2016 data are available from the 
Statistics New Zealand website (<www.stats.govt.nz>). 
These data show that over the 25-year reporting period, 
387,965 km2 of our sea floor ecosystems at various depths 
had been at risk of impacts from heavy trawl gear.

This exceeded the Brazilian Government figures of 
355,124 km2 for the same period in the Amazon. (Daniel 
Nepstad and others “Slowing Amazon deforestation 
though public policy and interventions in beef and soy 
supply chains” (2014) 344 Science 1118; Rhett Butler 
“Calculating Deforestation Figures for the Amazon” 
(26 January 2017) Mongabay <http://rainforests.
mongabay.com/amazon/deforestation_calculations.html>, 
reproduced in Wikipedia “Deforestation of the Amazon 
rainforest” <https://en.wikipedia.org/wiki/Deforestation_
of_the_Amazon_rainforest>).

There is no question that the Amazon as a tropical 
environment hosts much greater numbers of species. The 
comparison is useful when thinking about: disruption to 
ecosystem function; habitat change; alteration of ecological 
processes; loss of resilience; and reduced abundance of 
species.

It is arguably also analogous when comparing damage, 
as the Amazon damage is not uniform or complete over 
all areas, as some habitat can remain, depending on the 
intensity of slash-and-burn, logging by heavy machinery, 
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selective logging, and/or where access roads penetrate 
intact habitat.

There is insufficient information available to scientists to 
assess and predict the sensitivity and resilience of different 
areas trawled (Baird and others (2015)). One trawl tow 
in 25 years could cause little visible damage to a hard 
substrate, but could destroy a biogenic habitat which may 
take a long time to recover if left undisturbed, if it could 
recover at all.

Where the comparison does fall down is that the 
international community (and probably many Kiwis too) are 
worried about Amazonian deforestation, but remain largely 
unaware of trawling effects on seabed ecosystems at the 
scale occurring within our marine waters.

MANAGEMENT IN MARLBOROUGH

“Think global, act local.” Agenda 21

Marlborough’s coastal waters cover a relatively modest 
7,250 km2 or 0.002 per cent of New Zealand’s marine 
waters. Long Island–Kokomohua Marine Reserve (6.2 
km2) and the Cook Strait cable protection zone (146 km2) 
together comprise 0.02 per cent of Marlborough’s waters 
that are not available for bottom trawling.

Bottom trawling is also excluded from large areas of the 
inner Marlborough Sounds, but seabed disturbance occurs 
by recreational and commercial dredging for scallops over 
much of this area.

Biogenic habitats are now rare in Marlborough’s coastal 
waters (Rob Davidson and others Ecologically significant 
marine sites in Marlborough, New Zealand (Marlborough 
District Council and Department of Conservation, 
September 2011)). These habitats used to be extensive, 
but have been regressively damaged and destroyed since 
the 1930s (Handley (2015) and (2016)).

In 2016 the Marlborough District Council (MDC) notified 
rules to prohibit seabed disturbance of ecologically 
significant subtidal sites. These are assessed by the 
MDC’s own thorough analysis of sites that qualify as 
ecologically significant, and their values are identified in 
the Marlborough Environment Plan. The assessment is by 
an expert panel which is comprised of marine biologists 
from different organisations.

Sections 6 and 30(1)(ga) of the RMA provide the statutory 
basis for the prohibition, so as to protect indigenous 

biodiversity and habitats of significance, which gives effect 
to objective 1 and policy 11 of the New Zealand Coastal 
Policy Statement 2010.

In the MDC’s view, the prohibition does not offend 30(2) 
of the RMA, as the purpose is not to manage fishing or 
fisheries resources. This was confirmed by the Environment 
Court late last year in Trustees of the Motiti Rohe Moana 
Trust v Bay of Plenty Regional Council [2016] NZEnvC 240. 
This decision is shortly to be tested in the High Court, 
under challenge by the Attorney-General and others.

Regardless of the outcome, there are strongly-voiced 
community expectations that central government will 
work more closely with the MDC to protect biodiversity 
for the long-term ecologically sustainable management 
of Marlborough’s coastal waters. These community 
expectations are not unique to Marlborough.

Should the courts determine that councils have no role 
in protecting indigenous biodiversity on or within the 
seabed, communities may demand increased resourcing 
from government departments to address the ecological 
issues within our oceans that are outlined in Our marine 
environment 2016. Marlborough’s ratepayers will no longer 
fund the survey and monitoring of significant marine sites if 
the MDC has no statutory role in managing biodiversity or 
significant habitats in coastal waters.

A NATIONAL ISSUE OF INTERNATIONAL 
SIGNIFICANCE

“People protect what they love.” Jacques Cousteau 
(1910–1997)

Our marine environment 2016 records seabed disturbance 
at a scale that makes it the country’s largest environment 
issue that is within our collective power to solve.

Although there are large benthic protection areas (BPAs) in 
the EEZ, the entire coastal shelf is more or less available to 
be disturbed by bottom trawling and dredging (Figure 2).

Within the territorial sea, Parliament gave councils the 
power to regulate within our largest marine ecosystem: 
the water column; by controlling discharges from point 
sources, such as from sewerage outfalls and fish farms.

The situation for the seabed, our second largest ecosystem, 
is more turbid. Section 12(1) of the RMA requires specific 
authorisation for any person to disturb, damage or destroy 



RESOURCE 
MANAGEMENT  

JOURNAL18
w

w
w

.rm
la.org.nz

the seabed, unless it involves the lawful harvest of any 
plant or animal.

Parliament, some argue, intended that the effect of 
repeated disturbance of the seabed is regulated by other 
legislation, ie the Fisheries Act 1996. That is the situation in 
s 20(5)(c) of the Exclusive Economic Zone and Continental 
Shelf (Environmental Effects) Act 2012. Others argue that 
regional councils have a role to manage seabed disturbance 
for other purposes, including biodiversity, in concert with 
the Minister of Conservation. The drafting has created 
uncertainty whichever view is correct.

So, while sediment generated from disturbance of the 
seabed by bottom trawling (and dredging) is discharged 
into the water column and can unquestionably causes 
adverse effects, it is unclear if it can be regulated under the 
RMA, as it involves the lawful collection of an animal (fish 
or shellfish). Although “animal” is not defined in s 2 of the 
RMA, “aquatic life” has the same meaning as in s 2(1) of the 
Fisheries Act 1996, where it includes any species of animal 
inhabiting water at any stage in its life history.

A good question for the PCE to address is: after 25 years 
of the RMA, why there is still uncertainty about the nexus 
between the RMA and the Fisheries Act for protecting 
and maintaining biodiversity; and also what lessons and 
improvements are there for administering bodies? During 
that time, 387,965,000 hectares of seabed was contacted 
by bottom trawling, much of it repeatedly (Figure 2), which 
has probably resulted in widespread adverse effects to 
biodiversity and habitats.

The important role of regional coastal planning to protect 
biodiversity has not always been unclear to central 
government. In 2005, the Fisheries and Conservation 
Ministers jointly published a marine protected areas 
policy which recognised that councils have the power to 
zone areas in their regional coastal plans for protection of 
indigenous biodiversity (Department of Conservation and 
Ministry of Fisheries Marine Protected Areas: Policy and 
Implementation Plan (December2005)).

The Environment Court in Motiti Rohe Moana Trust agreed, 
and clarified that that jurisdiction includes other matters of 
national importance in s 6 of the RMA.

This has intriguing possibilities for restoration, in addition to 
protection, provided that these were the sole or dominant 
purposes for control in regional coastal plans.

For example, the MDC could take measures to restore kelp 
beds in the now-ubiquitous kina barrens of Tōtaranui/Queen 
Charlotte Sound, to give effect to the duty of protection 
of taonga, including restoration of mauri. This may not 
be most effectively achieved by regulatory methods in its 
regional coastal plan, as set out in Motiti Rohe Moana Trust. 
For example, a collaborative approach to management 
could be explored with iwi, government, industry and the 
wider community, through the Marlborough Marine Futures 
forum.

The MDC has high-quality information on key resources 
necessary to protect the biodiversity values of Marlborough’s 
coastal waters – information that central government can 
also use in formulating its management response to Our 
marine environment 2016.

An integrated multi-agency approach underpinned by 
ecosystem-based management offers the best chance to 
address these issues, and to make progress towards meeting 
the United Nation’s global Sustainable Development Goal 
14 “Life Below Water” (United Nations Development 
Programme “Goal 14: Life Below Water” <http://www.undp.
org/content/undp/en/home/sustainable-development-
goals/goal-14-life-below-water.html>).

Goal 14’s targets by 2020 include an end to destructive 
fishing practices, and another target is to:

“… sustainably manage and protect marine and 
coastal ecosystems to avoid significant adverse 
impacts, including by strengthening their resilience, 
and take action for their restoration in order to 
achieve healthy and productive oceans[.]” (United 
Nations Development Programme “Goal 14 
Targets” <http://www.undp.org/content/undp/en/
home/sustainable-development-goals/goal-14-life-
below-water/targets/>)

New Zealand is committed to “protecting our environment” 
in contributing towards the United Nations achieving Goal 
14 (Ministry of Foreign Affairs and Trade “Sustainable 
Development Goals” <https://www.mfat.govt.nz/en/
peace-rights-and-security/work-with-the-un-and-other-
partners/new-zealand-and-the-sustainable-development-
goals-sdgs/>).

Our marine environment depends on this. Otherwise future 
ERA reports will merely serve to record and impotently 
lament the ecological decline of the oceans which sustain 
much life, including us.


