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P H Redwood & Co Ltd seeks consent for an approximately 88.80-hectare area associated with 
marine farm 8164, located in Hikoekoea (Goose) Bay, Guards Bay, in the outer Marlborough 
Sounds. To evaluate the ecological values of the previously unsurveyed 43.00-hectare portion of 
associated coastal receiving environment, Robertson Environmental Limited was engaged to con-
duct an ecological assessment. This assessment focuses on the ecological values present within 
the proposed site and the potential effects of the proposed long-line shellfish aquaculture activity. 
The assessment was conducted in line with the EIANZ Guidelines (2018).

Desktop, database, and field surveys identified two subtidal habitat types within the proposed 
area. The deep subtidal habitat, located within the Coastal Marine Area (CMA) Zone as defined by 
the Marlborough Environmental Plan (MEP), consists of soft sediment and is characterised by low 
to limited ecological value. This is the habitat type that would be directly covered by the proposed 
shellfish farming structures. In contrast, a nearshore subtidal reef habitat of higher ecological 
value was identified in the area closer to shore, inshore of the proposed site, and is not expected 
to be directly impacted by the proposed activity. 

Key conclusions of the assessment were as follows:

•	The deep subtidal habitat directly affected is soft sediment-dominated, common among the 
wider Hikoekoea Bay / Guards Bay and adjacent coastal area, and of relatively low value 
ecologically. 

•	No habitats, species or communities of scientific, conservation or ecological importance 
were observed within or directly adjacent to the site or wider surveyed area.

•	Regarding native fauna, the proposal presents a low probability risk to marine mammals and 
seabirds. 

•	There is negligible risk of biosecurity (marine pests and disease) issues, and no risk of 
impacts from chemical additives (antibiotics, parasiticides, antifoulants and other therapeu-
tants).

•	The magnitude of the potential effects on the coastal receiving environment, both direct and 
indirect, are low or negligible and the resultant significance of the potential adverse effect is 
generally Low to Very Low.

The proposed site is located over soft sediment with minimal ecological value. Therefore, specific 
mitigation measures like a Structures Exclusion Area are not required. 

Overall, the proposed activity presents negligible impacts on the ecological values associated 
with the Hikoekoea Bay / Guards Bay site, and no permanent loss of indigenous biodiversity val-
ues is expected to occur.
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1    Introduction

Gathering information to inform the assessment of effects on the coastal environment is implicit 
in New Zealand’s legislation for sustainable resource management. A key mechanism in this pro-
cess is to undertake aquaculture ecological assessments, which are designed to consistently and 
transparently assess the magnitude of impacts of marine farms on local biological communities 
and habitats, to identify appropriate resource consent conditions, and guide management. 

With the Resource Management (National Environmental Standards for Aquaculture) Regulations 
2020 (NES-MA) operative as of 1 December 2020, it is important to accurately assess and demar-
cate ecological values and potential effects to ensure the proposed aquaculture activity complies 
with the relevant resource management plans. 

The following report is an Ecological Impact Assessment (EcIA) of an extension to marine farm 
8164 located in Hikoekoea (Goose) Bay, Guards Bay, outer Marlborough Sounds (referred to as 
‘the Site’). It was commissioned by Gascoigne Wicks Lawyers on behalf of the P H Redwood & 
Co Ltd. 

1.1 Ecological Assessment Scope
With detailed methodology outlined in Section 2, and survey limitations in Section 9, the purpose of 
this report is to:

•	 Identify and describe the significance and value of aquatic and terrestrial habitat and features 
within the Site (Section 3); 

•	Describe the potential effects on local ecology arising from the Project (Section 4);

•	Recommend measures as appropriate to avoid, remedy or mitigate potential effects (including 
any proposed conditions/management plan required) (Section 5); 

•	Discuss the potential for cumulative effects (Section 6); and,

•	Discuss and present an overall conclusion of the level of potential effects of the Project on 
local ecology (Section 7).

This report does not include an assessment of effects on māori cultural values, māori cultural 
concerns may encompass a wider range of values than those covered in the report. This 
assessment does not denote the habitat or ecological features of cultural value to manawhenua, 
and such assessments should only be made by manawhenua.

1.2 Description of Proposed Activity
The location of the Site within the surveyed area is shown in Figure 1.1.
The Site encompasses approximately 43.00 hectares associated with P H Redwood & Co Ltd’s 
application, which seeks to obtain consent for an area of approximately 88.80 hectares under the 
Government’s proposed Fast Track Approvals process. We note that, as part of the MEP Variation 
1 hearings in 2021, Gascoigne Wicks Lawyers presented evidence on behalf of P H Redwood & Co 
Ltd regarding a seaward move and extension to marine farm 8164. Previous reports have assessed 
the potential benthic effects for the area associated with the proposal, and for clarity, these previously 
assessed areas are also shown in Figure 1.1.
The site falls within the Coastal Management Unit Guards Bay under Variation 1 of the proposed 
Marlborough Environment Plan (MEP).
We note that the surveyed area, as shown in Figure 1.1, encompasses the portion of the proposed 
application area1 that had not been previously surveyed.

1 and provides for an area of 20 m distance around the Site boundaries in line with NES-MA requirements.
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Figure 1.1.  Overview of the location and extent of proposed 8164 extension  
and surveyed area assessed in the present study.

PROJECT: PROPOSED 8164 EXTENSION, GUARDS BAY 

Proposed 8164 Extension Survey Area
| Date: 11 Nov 2024 | Revision: A | Aerial: LINZ 17/18

Plan map prepared for our Client by Robertson Environmental Limited

Project Manager: 
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2    Assessment Methodology

2.1 Desktop Analysis
Existing biological databases and all published information on habitat types and biological values 
within the study area were researched. This phase also included preparation of site maps and 
plans to direct the field survey, including plotting of consent corners. Both the consent corners and 
extent of potential differences in habitat type within the site were delineated on geographic infor-
mation systems (GIS) using topographical maps and high resolution aerial photography2 prior to 
site visit. Information was derived from known datasets on landforms, marine farms (MDC’s Smart 
Maps database), climate, and topography of the site. Preliminary biological communities and habi-
tat types were identified and described through a combination of past reports (MDC database), the 
use of aerial photographs, and to a lesser extent the New Zealand Land Cover Database version 
five (LCDB5).

The threat classification of important marine species was derived from the appropriate threat clas-
sification list for each taxa (Freeman et al. 2013; Nelson et al. 2019; Baker et al. 2019; Robertson 
et al. 2021; International Union for Conservation of Nature, IUNC) and their regional status was 
derived from Marlborough District Council reports (Davidson et al. 2011) and the Conservation 
Management Strategy for the Nelson/Marlborough Conservancy (Department of Conservation, 
1996-2006).

2.1.1 Biogenic Habitats and Macroinvertebrates
Local biogenic habitat and epibenthic macroinvertebrate lists (Appendix E) obtained from various 
sources (Morton and Miller 1973; Davidson et al. 2010, 2011, 2018; and Anderson et al. 2019) were 
examined to identify any rare or uncommon biogenic habitat in which to focus field surveys. This 
list also included potential macroalgae and seagrass habitat. 

2.1.2 Fish
A list of fish species in the area, as noted in Davidson et al. (2011), was collated (Appendix F).

2.1.3 Marine Mammals
A list of mammal species in the area, as noted in Davidson et al. (2011) and MacKenzie & Clement 
(2014), has been collated in Appendix C.

2.1.4 Seabirds
A list of bird species in the area, as noted in eBird3, iNaturalist (5 km radius), Davidson et al. (2011) 
and Schuckard et al. (2018), was collated (Appendix D). The species list obtained from the eBird 
atlas data served as a baseline of species previously recorded in the wider area and therefore 
potentially present at or near the Site. More recent survey data on NZ King shag populations in 
the Marlborough Sounds, as presented in McClellan et al. (2020) and Bell et al. (2022), was also 
considered.

2.2 Field Survey
Habitat within and immediately adjacent to the Site, was assessed by field survey following relevant 
guidelines4. The survey targeted an approximately 46.00 hectare subtidal area based on the pro-
posal (Figure 1.1). The survey was undertaken by boat (Vessel: Christina A, 12.1 m, MSA 129219) 

2  LINZ Marlborough 0.30 m Rural Aerial Photos (2017-2018).
3  Grid BV61 (July 2019 - May 2024).
4  Davidson, R., Anderson, T., Robertson, B. (Under Review). Recommended protocols for conducting ben-
thic ecological surveys of Aquaculture Management Areas (AMA’s) for shellfish farming in Marlborough, New 
Zealand. Prepared for Marlborough District Council, Marine Farming Association Inc. and Aquaculture New 
Zealand. 18p.
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during relatively calm (<10 knot winds) sea conditions on the 25th September 2024. On this day, the 
tide was low at 0741 (0.59 m) and high at 1400 (1.81 m), and during the survey currents were vari-
able, with weather conditions mostly fine. The Mean Low Water Mark (MLWM) was approximated 
using the tidal position depicted in LINZ aerial photographs for the area (Appendix A; Figure A.1)5.

2.2.1 Benthic Habitat Classification
Broad ecological or habitat zones in the benthic survey area were identified, and with the aid of a 
Garmin GPSMAP 8410scx chart plotter unit (accuracy approx. ±5-10 m) linked to two GT51MTHP 
through-hull high-definition transducers, which provide traditional CHIRP sonar data, right and left 
SideVuTM imaging (245-275 and 445-465 kHz) as well as DownVuTM imaging (80-160 kHz), broadly 
delineated. Each habitat was subjectively classified into one of several different qualitative habitat 
type descriptors according to unique features identified. 

A stratified inspection of habitats was then undertaken by Autonomous Underwater Vehicle (AUV 
- Advanced Navigation HYDRUS-300 fitted with a Subsonus USBL and GNSS geopositioning sys-
tem, accuracy approximately ±0.5 m at 20-30 m depth)). The AUV was deployed along a series of 
predefined transects and collected continuous video footage (FHD@30fps) and still photographs 
at 10 m intervals. Transect locations were selected to obtain a representative range of habitats 
and depths within the Site. Additional photographs were taken when features of interest, such as 
mussel shells, reef structures, or cobbles, were observed on the remote monitor aboard the survey 
vessel. Detailed field data, including precise locations and depths is presented in Appendix A and 
benthic photographs in Appendix B. Reef and biogenic habitats were classified in accordance with 
NES-MA definitions6.

Upon completion of field work, the broad benthic habitat zones, along with AUV video footage 
and still photograph positions, were imported into a georeferenced aerial photo of the area using 
Garmin HomePort (version 2.3.0) and ArcMap 10.5 GIS software. Using a combination of SideVuTM 
sonar and MDC’s multibeam imagery (if available), AUV benthic imagery and colour aerial photo-
graphs, the delineated habitat zones were refined to more accurately reflect the tonal gradations in 
sonar images of respective habitats, producing an indicative map of the different benthic habitats 
observed. 

2.2.2 Biogenic Habitat and Macroinvertebrates 
The presence of biogenic habitats and epibenthic macroinvertebrates was assessed along eight 
individual transects (each 250–450 m in length) within the Site. The AUV captured continuous 
video footage, along with a total of 83 still photographs (see Appendix A & B; Annexure 1). At each 
still photograph station, the cover of natural shell7 and marine farm-derived shell material was es-
timated and ranked based on drop camera photographs using the following categories: None (no 
shell), Low (1–30%), Moderate (31–50%), Moderate to High (51–75%), and High (76–100%).

5 Using this approach, as opposed to on-site qualification, is deemed suitable in this instance because the 
distance from the littoral shore to the proposed AMA clearly exceeds the 50 meter minimum specified under 
the MEP provisions.
6  Reef — (a) means the exposed hard substrat in the coastal marine area formed by geological processes; 
and (b) includes cobbles equal to, or greater than, 64 mm across, boulders, and bedrock; and (c) includes 
marine species associated with the reef; but (d) does not include sand or gravel.
Biogenic habitat — (a) means the natural habitat created by the physical structure of living or dead organisms 
or by the interaction of those organisms with the substrate, including either a hard (reef) or soft (sediment) 
substrate; but (b) does not include—(i) non-indigenous living organisms; or (ii) organisms attached to a marine 
farm or other man-made structure; or (iii) holes, mounds, and similar seabed irregularities created by burrow-
ing organisms in soft sediments.
7  Per NES-MA definition of ‘dead shell’ — (a) includes dead shell, broken or whole, equal to or greater than 
2 mm across; but (b) excludes shell from a marine farm.
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2.2.3 Fish
Beyond those documented via drop camera, field surveys for fish were not conducted. Rather, we 
rely on the vegetation community and habitat type descriptions obtained from the field investiga-
tions to identify areas of potential habitat for species likely to occur within the area, as well as 
published accounts of fish present within nearby habitats.

2.2.4 Marine Mammals

Field surveys for marine mammals were not conducted. Rather, we rely on the habitat type de-
scriptions obtained from the field investigations to identify areas of potential habitat for species 
likely to occur within the area, as well as published accounts of marine mammals present within 
nearby habitats. All incidental mammal observations were recorded while on site and observations 
of mammals within or adjacent to the site.

2.2.5 Seabirds
Again, field surveys for sea birds were not conducted. Rather, we rely on the habitat type descrip-
tions obtained from the field investigations to identify areas of potential habitat for species likely 
to occur within the area, as well as published accounts of birds present within nearby habitats. All 
incidental seabird observations were recorded while on site and observations of birds within or 
adjacent to the site.

2.3 Assessment of Effects Methodology
The location of the farm falls within the jurisdictional boundary of MDC and its operative Marl-
borough Sounds Resource Management Plan (MSRMP) and the MEP. The site lies within the 
boundary of the Coastal Marine Zone 2 (CMZ2) of the MSRMP, and Coastal Marine (Area) Zone 
under the MEP. It is within Coastal Management Unit Guards Bay. All statutory planning docu-
ments relevant to the consenting and ecological assessment of the marine farming activity, and the 
New Zealand Coastal Policy Statement 2010 (NZCPS) and the NES-MA, were considered in the 
assessment. The assessment of ecological effects follows the Environment Institute of Australia 
and NZ Inc. (EIANZ) Impact Assessment (EcIA) guidelines (Roper-Lindsay et al., 2018)8. The EcIA 
approach follows the steps outlined below: 

Step 1: Assessment of ecological values
Ecological values within the defined Zone of Influence (i.e. study area) are assigned a level on a 
scale of Low, Moderate, High or Very High based on assessing the values of species, communi-
ties, and habitats identified against criteria set out in the EcIA guidelines (see Table 2.1). 

Table 2.1.  Assignment of values to species, vegetation and habitats within the potentially af-
fected marine area (adapted from EIANZ, 2018). 

Value Species Value requirements Habitat Value requirements

Very High Important for Nationally
Threatened species

Meets most of the ecological significance criterion as set out 
in relevant statutory policies and plans (MSRMP and MEP) in-
cluding indigenous biological diversity criteria in Policy 11 of the 
NZCPS

8  Noting that, in New Zealand, while several regional plans, including the MSRMP/MEP, have criteria for 
assigning ecological significance to biota and habitats, there is no published guidance on assessing marine 
ecological values for direct inclusion into ecological effects assessments for marine environments. We also 
note the EIANZ Guidelines primarily relate to terrestrial and freshwater ecosystems, as those ecosystems 
are well covered by ecological literature and have less complex legislative contexts than the coastal envi-
ronment (Page 3 of the EIANZ Guidelines).
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High Important for Nationally At 
Risk – species and may pro-
vide less suitable habitat for 
Nationally Threatened spe-
cies

Meets some of the ecological significance criterion as set out 
in relevant statutory policies and plans (MSRMP and MEP), in-
cluding indigenous biological diversity criteria in Policy 11 of the 
NZCPS

Moderate No Nationally Threatened or 
At Risk species, but habitat 
for locally uncommon or rare 
species

Habitat type does not meet ecological significance criteria as 
set out in the relevant statutory policies and plans (MSRMP and 
MEP), or the NZCPS but does provide locally important ecosys-
tem services (e.g. food resource, biogeochemical cycling, and 
seascape connectivity)

Low No Nationally Threatened, At 
Risk or locally uncommon or 
rare species

Nationally or locally common habitat and supporting no Threat-
ened or At Risk species, and does not provide locally important 
ecosystem services

Step 2: Magnitude of effect assessments
Step 2 of the EcIA guidelines requires an evaluation of the magnitude of effects on ecological val-
ues based on the extent of any area which is likely to be affected, intensity and duration of effect. 
The magnitude of the effect that the consent is expected to have on ecological values is evaluated 
as being either No effect, Negligible, Low, Moderate, High or Very High, based on the proposed 
works (footprint size, intensity and duration; see Table 2.2). 

Table 2.2.  Summary of the criteria for describing the magnitude of effect as outlined in EIANZ, 
2018.

Magnitude of effect Description

Very High Total loss or very major alteration to key elements/features of the base-
line conditions such that character/composition/attributes will be funda-
mentally changed and may be lost from the site altogether; and/or 
Loss of a very high proportion of the known population or range of the 
element/feature

High Major loss or major alteration to key elements/features of the baseline 
conditions such that post development character/composition/attributes 
will be fundamentally changed; and/or 
Loss of a high proportion of the known population or range of the ele-
ment/feature

Moderate Loss or alteration to one or more key elements/features of the baseline 
conditions such that character/composition/attributes of baseline will be 
partially changed; and/or 
Loss of a moderate proportion of the known population or range of the 
element / feature

Low Minor shift away from baseline conditions. Change arising from the 
loss/alteration will be discernible but underlying character/composition/
attributes of baseline condition will be similar to current circumstances/
patterns; and/or 
Having a minor effect on the known population or range of the element/
feature





3.1 Existing Environment (Ecological Baseline)
This section presents the findings of the desktop analysis and site investigations for all of the habitats 
and species (‘ecological features’) present within the Site. Based on this information, an ecological 
value has been calculated for each ecological feature using the assessment method outlined in 
Section 2.2.

3.1.1  Site Description and Historic Ecological Context
The Site is located offshore of the eastern shoreline of Hikoekoea Bay, Guards Bay (Figure 3.1), 
approximately 5 km east of Te Paruparu / Forsyth Island, outer Pelorus Sound. It is located ap-
proximately 60 km from Havelock by sea. The seafloor slopes east to west (away from shore) 
and the prominent current direction is from the North-South sector. Depths at the site typically 
vary between 20-30 meters. The adjacent landscape features coastal hillslopes which rise from 
a relatively narrow band of rocky cobbled intertidal to ridges approximately 100-150 m in height. 
Predominantly landuse cover is Exotic Grassland, with smaller pockets of Native Scrub and Exotic 
Forest vegetation (LDCB5).

Surrounding values include the MEP Ecologically Significant Marine Site (ESMS) Allen Strait 
(Subtidal) (2.24) and Titi Island Mounds (Subtidal) (2.27), the outer boundaries of which are located 
some 3.5-6.5 km from the Site (refer Figure 3.2). There are no other mapped ESMS within or 
near Guards Bay under the MEP. Generally speaking, given their distance from the Site, these 
significant sites are not likely to be impacted by the proposed activity. 

The Site does not feature within the ‘Marine Mammal Distribution - Dolphins or Whales’ MEP 
overlays.

3.1.2  Benthic Environment
According to Bradley (1998), Davidson & Richards (2013) and Davidson et al. (2021), the marine 
assessment area appears to be delineated by two primary subtidal regions, the relatively shallow 
nearshore reef (inshore of the Site) and the deeper offshore zone dominated by soft sediment 
where the Site is situated. 

The inshore area along this stretch of coastline is characterised by relatively steeply sloping bed-
rock, boulders, and cobbles, likely extending from shore to around 5-10 m depths. Species poten-
tially occupying or utilising inshore reef have not been characterised during the above previous 
studies.

The majority of the remaining area is characterised by soft sediment habitat. Like much for the 
Marlborough Sounds, there is expected to be a narrow band of muddy sand that borders the in-
shore boulder/cobble habitat. This muddy sand area typically contains some shell hash. Seaward 
from the muddy sand, the sediments become featureless and predominantly consist of muddy 
sediments.

Soft sediments further from shore have previously been shown to support sparse patches of tube-
worms, scallops and horse mussels (Bradley 1998), although it is considered unlikely that biogen-
ic habitat features would be present in this part of the Site in current times (Davidson et al. 2021).

Epibenthic macrofaunal species potentially present (at relatively low densities) in soft sediments 
beyond the inshore reef habitat include scavenging whelks, cushion stars, anemones, horse mus-
sels, tubeworms, sponges, and crabs (Davidson et al. 2021). No macroinvertebrate species listed 
as Threatened or At Risk (TAR) or regionally significant indigenous flora and fauna have been 
previously observed within the soft sediment habitat immediately adjacent to the Site.

3    Ecological Description
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Figure 3.1.  The proposed 8164 Fast Track Application Area (boundary delineated in red) occu-
pying a subtidal area offshore of the eastern shoreline of Hikoekoea Bay, Guards Bay. Source: 
Aerial Google Earth.
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3.2 Benthic Ecology
3.2.1 Site investigations
Key ecological features within the Site are listed below and described in the following sections. 
Figure 3.3 provides an aerial overview of the side-scan sonar imagery for the Site, with the ex-
tent of the benthic drop camera imagery sampling superimposed. Combining these methods, we 
generated a GIS-based benthic habitat map of the Site area, shown in Figure 3.4. Analysis of the 
side-scan sonar and benthic (continuous video transects and still photographs) imagery identified 
four broad habitat types: Soft sandy mud and Soft muddy sand. These habitat types are detailed 
in the mapping and further described below.

3.2.1.1 Soft Sediment Habitat (Deeper offshore subtidal area - within and surround-
ing the Site)
Consistent with the findings of Bradley (1998), Davidson & Richards (2013), and Davidson et al. 
(2021), the benthic habitat below the Site is dominated by soft sandy mud habitat, covering over 
95% of the area (Figure 3.5, Plate 1.1, 1.7, 1.12, 3.1, 3.3, 3.9, 5.1, 5.8, 7.2, 7.9, and 8.1; Appendix 
A, B). A smaller inshore area along the boundary is characterised by soft muddy sand habitat 
(Figure 3.5, Plate 8.1 and 8.14; Appendix A, B). Coverage of natural shell material is very low, with 
predominantly less than 5% cover, and no mussel shell debris was observed.

No reef habitats, as defined in the NES-MA, were recorded within 20 m of the Site boundaries.

3.2.2 Biogenic Habitat and Epibenthic (Surface-Dwelling) Biota
3.2.2.1 Within Soft Sediment Habitat
The abundance of biogenic habitat within the Site is expected to be very low, which aligns with the 
typically low diversity found in sheltered, soft-bottom habitats in the Marlborough Sounds (Davidson 
et al., 2011). Indeed, no biogenic habitat was observed in video footage or still imagery collected 
from the seabed within the Site.

Epibenthic macrofaunal species observed at relatively low densities in this part of the surveyed area 
included scallops and finger sponges. Additionally, small holes—presumably created by infaunal 
organisms and fish—were visible at the sediment surface throughout much of the surveyed area. 
Occasional, localised patches of maldanid worm tubes were also noted.

No biogenic habitats, as defined by the National Environmental Standards for Marine Aquaculture 
(NES-MA), were identified within the Site boundaries. However, based on side-scan sonar imagery 
(Figure 3.3), reef habitat is likely present inshore of the Site.

3.2.3  Ecological Value
The marine (benthic) habitats within the Site are known for their moderate physical dynamics. 
The condition of the seabed area that was mapped was assessed in addition to previous habitat 
delineation processes9. The assessment involved giving a value based on four “Matters”: repre-
sentativeness, rarity/distinctiveness, diversity and pattern, and ecological context. 

The ecological value of the soft sediment habitat within and surrounding the Site is considered to 
be Low, given the low diversity, species richness, and abundance, as well as the principal absence 
of TAR or regionally significant species.

As noted above, the Site itself is not designated as regionally or nationally significant, and there 

9  Davidson et al. (2021).
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are no mapped ESMS in close proximity to the Site according to the MEP. 

3.3 Fish
Based on the habitat preference and recorded distributions of fish species (Appendix F), there are 
several species of fish with the potential to inhabit the wider area of the Site (Davidson et al. 2011) 
including: 

•	 rāwaru / blue Cod (Parapercis colias) — Threatened - Least Concern (Decreasing);

•	 reperepe / elephant fish (Callorhinchus milii) — Threatened - Least Concern (Stable);

•	pākaurua / rough skate (Zearaja natuta) — Threatened - Least Concern (Stable);

•	 tāmure / snapper (Pagrus auratus) — Threatened - Least Concern (Decreasing); and,

•	 pakirikiri / spotty (Notolabrus celidotus) — Threatened - Least Concern. 

The ecological value of fish populations in the coastal receiving environment of the Site is Mod-
erate given the likelihood for species to utilise the wider area, which may include TAR species; 
however, these species are not restricted to these habitats within the Site and likely utilise avail-
able habitat within Guards Bay and adjacent coastal marine area. Apart from several unidentified 
juvenile fish captured in video footage, no species of bony fish were recorded during the present 
survey. 

3.4 Marine Mammals
Based on the habitat preference and recorded distributions of marine mammal species (refer to 
Appendix C for details), there are several species of mammal with the potential to inhabit the wider 
area of the Site (Davidson et al. 2011) including: 

•	 bottlenose dolphin (Tursiops truncatus) — Nationally Endangered;

•	 dusky dolphin (Lagenorhynchus obscurus) — Not Threatened;

•	Hector’s dolphin (Cephalorhynchus hectori hectori) — Nationally Vulnerable;

•	 paikea / humpback whale (Megaptera novaeangliae) — Non-Resident Native (Migrant);

•	kera wēra / orca (Orcinus orca) — Nationally Critical;

•	 short-beaked common dolphin (Delphinus delphis) — Not Threatened; and,

•	 tohorā / Southern right whale (Eubalaena australis) — At Risk - Recovering.	

The ecological value of marine mammal populations in the coastal receiving environment of the 
Site is Very High given the likelihood for mammal species to utilise the wider area and which may 
include TAR species; however, these species are not restricted to these habitats within the Site 
and likely utilise available habitat within Guards Bay and adjacent bays and other coastal habitat 
throughout the Marlborough Sounds.

3.5 Seabirds
All native birds are protected under the Wildlife Act except those listed in Schedule 5 of the Act. 
The presence of TAR species would be considered significant if identified within the Site. A roam-
ing inventory of birds sighted or heard was taken during the field survey at the site. Of those re-
corded (several karoro), none were classified as TAR species. 

Recent indigenous bird sightings (Appendix D) in the adjacent coastal area included (eBird - Grid 
BV61, July 2019 - May 2024, iNaturalist (5 km radius), and Davidson et al. (2011) and Schuckard 
et al. (2018)): 
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Figure 3.3.  Side-scan sonar image overlaid with AUV video transect and still 
photograph locations used to ground-truth benthic habitat features identified 
in the sonar data. Detailed field data is presented in Appendix A, with still 
photographs in Appendix B.

PROJECT: PROPOSED 8164 EXTENSION, GUARDS BAY

Benthic Imagery & Side-Scan Sonar Extent
| Date: 11 Nov 2024 | Revision: A | Aerial: LINZ 17/18

Plan map prepared for our Client by Robertson Environmental Limited

Project Manager: 
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Figure 3.4.  Broad scale (indicative) map of dominant benthic habitat assessed 
in the present study. Representative still photographs used to ground-truth 
habitat types are shown in Figure 3.5. Detailed field data is presented in Ap-
pendix A, with all still photographs in Appendix B.

PROJECT: PROPOSED 8164 EXTENSION, GUARDS BAY

Dominant Benthic Habitat Types
| Date: 11 Nov 2024 | Revision: A | Aerial: LINZ 17/18

Plan map prepared for our Client by Robertson Environmental Limited

Project Manager: 







•	matuku moana / reef heron (Egretta sacra sacra) — Nationally Endangered;

•	 karoro / southern black-backed gull (Larus dominicanus dominicanus) — Not Threatened;

•	 kawau tikitiki / spotted shag (Stictocarbo punctatus) — Nationally Vulnerable;

•	pakahā / fluttering shearwater (Puffinus gavia) — At Risk (Relict);

•	kawau pāteketeke / king shag (Leucocarbo carunculatus) — Nationally Endangered (Stable);

•	 tara / white-fronted tern (Sterna striata striata) — At Risk (Declining);

•	 taranui / caspian tern (Hydroprogne caspia) — Nationally Vulnerable;

•	 tītī / sooty shearwater (Puffinus griseus) — At Risk (Declining);

•	 tākapu / Australasian gannet (Morus serrator) — Not Threatened; and,

•	 kawau tikitiki / spotted shag (Stictocarbo punctatus) — Nationally Vulnerable.

Again, the ecological value of shorebird and seabird populations in the coastal receiving environ-
ment of the reconsent is Low to Very High given the recent sightings in the vicinity of Guards Bay 
and known inhabitants of the open coast which include TAR bird species; however, these species 
are not restricted to these habitats within the Site and likely utilise available habitat within Guards 
Bay and adjacent bays and other coastal habitat throughout the Marlborough Sounds.
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4.1 Positive Effects
Key potential positive effects from the further development of shellfish farms within the Site are 
(1) the creation of additional and stable habitat with increased biodiversity beneath farms and (2) 
regulating concentrations of nitrogen from nearshore waters via biodeposition and denitrification 
(conversion of bioavailable nitrogen to non-bioavailable gases) or sequestration in the sediment. 

In this context, responsible development of the Site will be crucial to ensure that ecological benefits 
are not eroded by suboptimal site selection (location of structures) or farming practices that diminish 
the same or other ecosystem services (Barrett et al. 2022). 

4.2 Assessment of Operational Effects
In the absence of efforts to avoid, remedy or mitigate adverse ecological effects, the potential 
effects on coastal ecological values come primarily from localised effects at approximately the 
farm scale within the Site. 

In the aquaculture of shellfish, local effects can occur in both water column and benthic environments: 

•	Water column effects typically include phytoplankton depletion and changes in planktonic 
community composition, dissolved nutrient and particulate release, and impacts of farming 
structures on water movement and from biofouling communities. 

•	Benthic effects generally manifest as localised organic enrichment, smothering of organisms 
by biodeposits, biofouling drop-off and debris altering the composition of the benthos, and 
shading of benthos by structures thereby affecting localised productivity. The magnitude 
of effects ultimately depends on the magnitude and frequency of biodeposit and organic 
loading, and the assimilative capacity of the receiving environment (including the response, 
or sensitivity, of inhabitant biota). 

Such effects are usually highly localised, impacting areas directly beneath the marine farms. 
Any effect (either positive or negative) is only observed within 20 m of the farm lines, except in 
exceptional circumstances10. Furthermore, the magnitude of effects ultimately depends on the 
magnitude and frequency of biodeposit and organic loading, and the assimilative capacity of the 
receiving environment (including the response, or sensitivity, of inhabitant biota).

The risk of adverse benthic impacts from shellfish farming on adjacent soft-sediment (sandy mud / 
muddy sand) habitat is generally low, due to the notable absence of benthic communities and the 
reasonable flushing potential at the Site. Effects from shading of seabed by structures is considered 
unlikely. Effects from drop-off of biofouling organisms from the structures can be managed or 
mitigated through good on-farm husbandry practices. 

Adverse benthic effects of aquaculture activities on reef and biogenic habitats are required to be 
managed under the MEP and NES-MA. No habitat within the Site meets the NES-MA definition of 
‘reef habitat’ or ‘biogenic habitat.’ Therefore, the constraints on complying activities do not apply to 
the dominant soft sediment habitat and the surrounding area.

Biosecurity (marine pests and disease) impacts are not anticipated given the nature of the proposal 
(shellfish aquaculture) and that A+ members are required to recognise the Biosecurity Act 1993, 
as well as the Hazardous Substances and New Organisms Act 1996. The Applicant is not seeking 
to discharge or use chemical additives such as antibiotics, parasiticides and other therapeutants, 
and so they pose no risk to local ecology.

Surrounding values include the MEP Ecologically Significant Marine Site (ESMS) Allen Strait 

10  As per comments made by Mr Wade and Mr Davidson in their MEP Variation 2 Ecologically Significant Ma-
rine Site (ESMS) Section 42A report at [47], in this regard.
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(Subtidal) (2.24) and Titi Island Mounds (Subtidal) (2.27), the outer boundaries of which are located 
some 3.5-6.5 km from the Site (refer Figure 3.2). There are no other mapped ESMS within or 
near Guards Bay under the MEP. Generally speaking, given their distance from the Site, these 
significant sites are not likely to be impacted by the proposed activity. The Site does not feature 
within the ‘Marine Mammal Distribution - Dolphins or Whales’ MEP overlays.

The likelihood (or risk) and magnitude of these effects occurring and the potential level of effects 
on coastal environments relevant to the proposal are discussed as follows. 

4.2.1 Coastal Ecology
Table 4.1 integrates specific ecological values described in Section 3 above, and lists the potential 
effects (direct and indirect) on the marine habitats and fauna within the Site and their magnitude 
of effect. This is then used to calculate an overall level of effect to each ecological attribute, prior 
to impact management. 
Requirements for the proposed activity to preclude adverse effects on reef and biogenic habitats 
under the MEP and NES-MA are considered separately in this assessment. If necessary, these 
requirements are addressed as part of impact management in Section 5.
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Table 4.1.  Magnitude of effects and subsequent level of effect (without mitigation) of the proposed activity on the coastal ecology features 
present within the Site during the marine farm operation phase.

Coastal Habitat/
Species

Ecological 
Value

Effects Description Magnitude 
of Effect

Justification of Magnitude Level of 
Effect, 
Without 
Mitigation

Soft Sediment (San-
dy Mud and Muddy 
Sand - Adjacent to 
the Site) Habitat

Low Long-line farming 
over ecologically 
depauperate mud-
dominant benthos 
can lead to habitat 
fragmentation and 
edge effects, but 
it may also cre-
ate new structured 
habitats, enhancing 
local biodiversity 
and providing refuge 
for various marine 
organisms.

Negligible Given the habitat’s low value with respect to inhabitant 
epibenthic macrofauna, any impacts from the proposed 
activity on this soft-sediment dominated habitat are ex-
pected to fall within the low-impact range that is char-
acteristic of shellfish farms in the Marlborough Sounds. 
It is unlikely that the biogeochemical conditions of 
the benthic environment — such as biotic community 
structure, surface sediment grain size distribution, and 
oxygenation/redox conditions — would be significantly 
adversely affected by the proposed activity. 

The overall extent of any disturbance is likely to be 
limited at the scale of the bay and is almost certainly 
reversible.

Very Low

Epibenthic Macro-
fauna

Low Loss or degradation 
of habitat primarily 
through depositional 
effects.

Fragmentation of 
habitat.

Negligible Given the relatively depauperate epibenthic macrofau-
na dominated by mobile species occupying soft sedi-
ments beyond any reef / biogenic habitat potentially 
present outside of the Site, any impacts on them are 
expected to be negligible.

The overall extent of any disturbance is limited at both 
a site and bay scale and almost certainly reversible. 

Very Low

Fish Moderate Degradation of 
feeding habitat val-
ues or diminished 
food resources.

Fragmentation of 
habitat. 

Negligible Because shellfish farms can enhance wild fish abun-
dances by creating a habitat for fish to aggregate 
(providing food resources and refuge), effects on fish 
would potentially arise due to fish populations becom-
ing displaced from other habitats or more vulnerable to 
recreational fishing pressure. However, in general, any 
effects of the proposed activity on wild fish populations 
are likely to be very minor, or perhaps ecologically 
neutral.

Very Low
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Table 4.1 (Cont.).  Magnitude of effects and subsequent level of effect (without mitigation) of the proposed activity on the coastal ecology 
features present within the Site during the marine farm operation phase.

Coastal Habitat/
Species

Ecological 
Value

Effects Description Magnitude 
of Effect

Justification of Magnitude Level of 
Effect, 
Without 
Mitigation

Marine Mammals Very High Disturbance or loss 
of foraging and 
breeding habitat.

Fragmentation of 
habitat.

Negligible Effects on mammals may arise through direct (e.g. 
vessel strike, increased underwater sound and light 
production and possibly the risk of entanglement) and 
indirect (e.g. degradation of feeding habitat values 
or diminished food resources and associated trophic 
flow-on) impacts. While the former has the great-
est potential consequences (i.e. injury or death of a 
marine mammal), any such effects are expected to 
be either short-term, or avoidable through species 
utilising available feeding habitat throughout the wider 
Guards Bay and adjacent coastal region.

Low

Seabirds Very High Disturbance or loss 
of foraging and 
breeding habitat.

Fragmentation of 
habitat.

Negligible Effects on seabirds would potentially arise due to 
degradation of feeding habitat values, diminished food 
resources, or through direct entanglement. However, 
farming structures may in fact provide alternative 
roost sites closer to foraging areas as well as pro-
mote aggregation of prey fish, and mobile bird spe-
cies could avoid the latter effects by utilising available 
feeding habitat throughout the wider Guards Bay and 
adjacent coastal region. Therefore, the magnitude of 
effect on birds would be negligible, or perhaps eco-
logically neutral.

Low
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5.1 Recommendations for avoiding or minimising potential adverse effects 
In accordance with the EIANZ guidelines measures to avoid, remedy or mitigate effects is focused 
on ecological features where the level of effect was assessed to be with Moderate, High, or Very 
High.

This assessment reveals no ecological features within the Site (the proposed Fast Track Applica-
tion boundary) with a Moderate or higher level of effect. Consequently, specific mitigation efforts 
for such impacts (e.g. Structures Exclusion Area) are not deemed necessary. Analysis of habitat 
maps as shown in Figure 3.4, indicates that the Site overlays soft substratum lacking any notable 
ecological values. Notably, no hard substratum, characterised by reef or biogenic habitats, is 
found within 20 m of the Site. 

It is recommended to minimise discharges (fine sediment and organic matter) to water in the re-
ceiving environment during marine farm operations. Although, the discharge effects of harvesting 
mussels are seen as transitory and, in most cases, quickly become indistinguishable from back-
ground sedimentation.

5.2 Recommendations for addressing adverse residual effects that cannot be 
avoided or minimised
Monitoring of the coastal receiving environment is not warranted (on ecological grounds) given 
that the proposed activity is expected to have no more than minor effects on associated ecologi-
cal values.

5    Impact Management Recommendations
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As per EIANZ guidelines, assessment of ecological effects of a proposed activity should consider 
cumulative impacts on the environment and not just the direct effects of the single proposal. For 
the purposes of this proposal it is considered that the proposed activity and the coastal receiving 
environment associated with Guards Bay are an appropriate spatial scale for consideration of cu-
mulative effects, given this area provides habitat for mobile fauna species such as native seabirds, 
marine mammals and fish.

The effects of phytoplankton depletion through shellfish consumption are generally only detect-
able at approximately the farm scale, and are of short duration (Morrisey et al. 2006). The signifi-
cance of associated effects depends on a variety of factors, including the carrying capacity of the 
environment, prevailing water currents, weather patterns, and catchment-derived nutrient inputs, 
with effects more pronounced if farms are located in physically constrained shallow areas with 
slow currents, compared to deep sites with strong flow and good flushing (Zeldis et al. 2008, 2013; 
Plew 2011; Broekhuizen et al. 2015). The Site is situated within a relatively deep (predominantly 
>20 m deep) area of Guards Bay with reasonable proximity to the stronger currents of Cook Strait, 
so water residence times are expected to be relatively short, when compared to sheltered bays 
in inner Pelorus Sound / Te Hoiere. On this basis, it is considered unlikely that significant phyto-
plankton depletion would occur outside the boundaries of any future shellfish farms located within 
the Site.

Given that the existing benthic environment consists primarily of soft sediment habitat with limited 
ecological value, the specific impacts of shellfish farming discussed in this report have been mini-
mal and adverse effects have largely been avoided.

It is unlikely the proposal will contribute meaningfully to loss of ecological connectivity or decline 
in habitat quality at the bay-wide or regional scale. Cumulative adverse effects are therefore not 
anticipated.

6    Cumulative Effects



An estimate of habitat change resulting from the proposed activity can be undertaken by importing 
the proposed site design into a GIS environment. This allows a semi-quantitative estimate to be 
made of the habitat likely to be impacted. The areal footprint of the proposed area and survey area 
overlaid on a map of habitat types is shown above in Figure 3.4.

The main effect on local ecology is enhanced rates of sedimentation of organic-rich, fine-grained 
particles (biodeposits of faeces and pseudofaeces), and the deposition and accumulation of live 
shellfish, shell litter onto the seabed beneath the farms (Keeley et al. 2009; Stenton-Dozey and 
Broekhuizen 2019). 

The proposed activity would not likely alter the soft sediment-dominated habitat. It is unlikely that 
those remaining habitats adjacent to the Site (e.g. inshore reef) would be appreciably altered by 
the proposal. Given that the size of the survey area was selected based on the spatial extent of 
the proposed activity, these calculations suggest that the predominantly featureless soft sediment 
habitat in the survey area will be situated within the Site. 

As the proposed 8164 extension area would be situated above the soft-sediment habitat in the sur-
veyed area, the relatively depauperate biological nature of the habitat, in this case dominated by a 
limited number of mostly highly mobile fauna, means that it is unlikely that significant changes to 
ecology will occur. Indirectly, ecology in more distant habitats from the Site (e.g. inshore subtidal/
intertidal habitats) are also unlikely to be affected by the proposed activity given their distance from 
the Site, relatively large extent, and reasonable flushing potential driven by tides and periodic wind 
and wave action.

The proposed activity presents negligible impacts on the ecological values associated with the 
Guards Bay site, and no permanent loss of indigenous biodiversity values is expected to occur.

Overall, assuming integration of impact mitigation and management measures as outlined above in 
Section 5, it is considered that any effects resulting from the proposed activity will be relatively local-
ised and therefore minor with regard to the wider marine receiving environment.

	

7    Summary & Conclusions
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9    Limitations & Applicability

As with all one-off field ecological assessments, seasonal or temporal variation in the presence of 
mobile fauna means that the presence or absence of such fauna cannot be ascertained with great 
accuracy. Potential seasonal variability is not assessed through one site visit. The composition 
of the avifauna, fish and mammal communities utilising the area could not be established as the 
survey was only conducted once in the winter season. The condition of habitat becomes the surro-
gate for the presence or absence of fauna rather than observed condition on the day of the survey. 

This assessment has been carried out in line with the project brief received by Robertson Environ-
mental Limited on the 13th of August 2024. This is assumed in this assessment to be the marine 
farm consent renewal being sought by this application. We note that this site design may not be 
final. Depending on the scope of any future development and site design changes, further ecologi-
cal assessments, including quantitative assessments may be required. 

Robertson Environmental’s professional opinions are based on its professional judgement, expe-
rience, and training. These opinions are also based upon data derived from the field survey and 
analysis described in this document, with the support of relevant guidelines (EIANZ, 2018). It is 
possible that additional surveying, testing and analyses might produce different results and/or 
different opinions. Should additional information become available, this report should be updated 
accordingly. Robertson Environmental Limited has relied upon information provided by the Client 
to inform parts of this document, some of which has not been fully verified by Robertson Environ-
mental Limited. This document may be transmitted, reproduced or disseminated only in its entirety.
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Appendix A:

Detailed Field Data
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Figure A.2.  Side-scan sonar image overlaid with AUV video transect and still 
photograph locations used to ground-truth benthic habitat features identified 
in the sonar data.

PROJECT: PROPOSED 8164 EXTENSION, GUARDS BAY

Benthic Imagery & Side-Scan Sonar Extent
| Date: 11 Nov 2024 | Revision: A | Aerial: LINZ 17/18

Plan map prepared for our Client by Robertson Environmental Limited

Project Manager: 
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Figure A.3. Overview of the Site, surveyed area, mapped habitat types and lo-
cations of AUV video transect and still photograph locations assessed in the 
present study. Corresponding data is presented below, with still photographs 
in Appendix B.

PROJECT: PROPOSED 8164 EXTENSION, GUARDS BAY

Benthic Habitat Types
| Date: 11 Nov 2024 | Revision: A | Aerial: LINZ 17/18

Plan map prepared for our Client by Robertson Environmental Limited

Project Manager: 











Appendix B:

Benthic (AUV Still Photograph) Imagery
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Appendix C:

Potential Marine Mammal Species
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Summary the threat classification of bird species recently sighted within New Zealand Bird At-
las (BV61) and iNaturalist (5 km radius).
Species Common Name Māori Name Threat Classification New 

Zealand 
Status

Eudyptula minor Little Penguin Kororā At Risk – Declining Native
Puffinus carneipes Flesh-footed Shear-

water
Tītī At Risk – Relict Native

Puffinus griseus Sooty Shearwater Tītī At Risk – Declining Native
Puffinus gavia Fluttering Shearwater Pakahā At Risk – Relict Native

Pelecanoides urina-
trix

Southern diving petrel Kuaka At Risk – Relict Native

Leucocarbo carun-
culatus

New Zealand King 
Shag

Kawau Threatened – Nationally En-
dangered

Endemic

Morus serrator Australasian Gannet Tākapu Not Threatened Native
Thalassarche cauta White-capped Alba-

tross
Toroa At Risk – Declining Native

Chlidonias albostria-
tus

Black-fronted Tern Tarapiroe Threatened – Nationally En-
dangered

Endemic

Hydroprogne caspia Caspian Tern Taranui Threatened – Nationally Vul-
nerable

Native

Larus novaehollan-
diae scopulinus

Red-billed gull Tarāpunga At Risk – Declining Native

Sterna striata White-fronted Tern Tara At Risk – Declining Native
Phalacrocorax varius Pied Shag Kāruhiruhi At Risk - Recovering Native

Phalacrocorax punc-
tatus

Spotted Shag Parekareka Threatened – Nationally Vul-
nerable

Endemic

Macronectes halli Northern Giant Petrel Nelly At Risk – Recovering Native
Stercorarius para-
siticus

Artic skua Hakoakoa Migrant Native

Egretta sacra Pacific Reef Heron Matuku 
moana

Threatened – Nationally En-
dangered

Native

Larus dominicanus Black-backed Gull Karoro Not Threatened Native
Himantopus himan-
topus

Pied Stilt Poaka Not Threatened Native

1 Robertson et al. (2021).
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