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Client Brief

The communitybased Bay of Islands group Fish Forelave been investigatingootential
candidate aredsr a proposedystem of marine reserves in the Eastern Bay of Islands. Two
areashave been identifiecas candidateso advance to a propal stageFish Forever have
requestedhis report to evaluate the proposed boundaries saighim following set of criteria:

a) the ecological effectiveness of the boundarin relation to the objectives of the
proposedmarine reserves

b) the effectiveness of the bounds in relation to ease of navigation and practicality of
compliance and enfoeement of the rulesand

c) theimpact of the proposed marine reserves on recreatishalg hotspots and
boundary areas

Introduction

Fish Forever hae set as a design goal that in Bay of Islandsa target of 10% of

representative habitats wil be protied in longterm fully protected areas. They have based

this goal on the general goals for marine protection stated in the NZ Biodiversity Strategy

(NZ Gowt.,, 2000pnd t he Government 6s MaDOC & &inFiBhr, ot ect e c
2008. Fish Forever dwe also reviewed international lteratuiecluding theUnited Nationé
recommendations on marine reserve network destpth have served to focus their design

on the 10% minimum goal as the stgrtpoint for their work(Secretariat of the Convention

on Biological Diversity, 2004). In additon they have usddur New Zealand based guideline
papersseting outdesign criteria(Ballantine 1999 & 2014)Kerr, 201M) and (Thomas &

Shears, 2004)

The critera that Fish Forevehave consideredre outlined below

Ecological Princiges

1. Representation

To maintain natural examples of the full range of New Zealand marine é#@th,region
with major differences in marine life must be represented within each regiorall
obviouslydifferent habitats must be represented.

2. Replication

To allow scientificallyvalid measurements, to provide for social needs, and to prevent
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single accidents destroying sole examples, reptidaeach habitat in each region must be
included in the reserve system.

3. Network Design

Since most marine life ds freefloating larvae (or other small reproductive and dispersal
products) that drift a long way from their parents, single reserves are unikelyséd be
sustainingand the design of the system must be a netwgplacing of reserves is as

important agheir size. As more reserves are cregfebitive interactions and system

benefits increase exponentially. Ideally reserves should be evenly spread through a region
or planning area.

4. Sustainability 1 Viability

The total area of the high level protentioeserve system must be sufficient to sustain its
natural character. Reserves should be permanent or generationally reviewed to allow for
ecological processes and benefits to be fully realidéne. current internatio nalscientific
consensus ithat high ével protected area networks produce maximum benefits to
biodiversity, habitats and fisheries productivity where the extent of highly protected areas
reaches 20 % of the totaplanning area (Bohnzack, 2000fish Forevehave

suggested that a practicaitial design goal of 10% of protectedeaswould provide a

basis for evaluating the network, provide a wide range of berefiggecially locally, and
beconsistent with developingNew Zealandpolicy (Ballantine, 1999.

Ecological Criteria

a) Size of rserves: big is better and wil achieve more in terms of species and habitats
that are effectively protectealr restored Reserve boundarieasualy become popular
and productive fishing locations. This |e
areaffected to a larger degree. Where possiserves should be a mnimum of 6
km of coastine and extend out to sea as far as possible. In some cases there may be a
strong design case for much smaller reserves. Their effectiveness is less understood
but ndications are that they are stil valuable for some species and hafitats.
above principles apply at all scales. Where possielserves for a given planning
area should attempt to include and replicate all habitats of a given area. Reserves that
maximize the diversity of habitats represented are preferred.

b) There is a strong argument to avoid boundaries whichhoutigh habitats like reefs.

c) Where possible,nclude areas of soft sediments surrounding reef arghsre are
very important ecoldgal connections between reefs and the adjacent soft sediment
areas. ldealy these soft sediment areas should exterdfidm the reef.

d) Rocky reefs beyondpproxmately 30 m depthrepresent significantly different
community than sé@mltewfd eied sdo fiihreatdedde by
invertebrates instead of algal species which form the community structure of shallow
reefs. Where possihle reserve should include a continuous sequence of these
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habitats within the reserve.

e) Islands including little rocks on top of reefsare hot spots for reef communities and
pelagic species for a host of reasons. They provide a lot of habitat diversity with
highly varied exposures, currenand often physical complexity. Include them
completely with surrounding eéif at all possible- avoid running boundary lines to
them or thinking of them as good markers (they may be of course but also they are
biodiversity hot spots).

f) Where possible,eserves should avoid disturbance to existing uses of the coastine,
such & favourite fishing spots and important customary harvesting sites. Note that
therehaveto be limits to this consideration due to the fact that in many areas the
entire coast is heavily fished, thus the urgent need for reserves.

g) Reservesmaycr eat avowbnea fishing place¢ié around
aspect can be noted and enhanced with careful site selection. There are three distinct
possibilities that can become a design focus. Where boundary lines cross a significant
habitat, it is much morékely that spil-over of exploited speciesvil enhance ishing
opportunity (Freeman et al., 2009). T¢®condpossibility involves placing a
boundary near some special feature located adjaméntt outside the reserve that
wasoncea significant fishig spot, but is ne only lightly fished or not fished at all
due to overfishing. In this scenario the adjacent site becomes a new hotspot due to the
proximity of the reserve. The thirdossibility is where a boundary is located near an
existing popular ’si ng spot. I n t his potantady futhbre e xi st |
enhanced by the reserve due toghéover effect. The potential for spibver to
adjacent fishing spots is not just about more fish being availddserves can create
new opportuiies to catch large or record size fistCallum et al., 2001 A recent
major study inSouth Africa showedhat reserves can have a significant positive
effect ofstabilising or even increasing commercial catch rates in a ligladry for an
explotedspeci e despite the loss of Kefwatséi ng at
al., 2013).

h) For some reserves secondary benefisch as the need for public access or local
economic developmentyecome important design considerations. These
considerationscan bencorporatedin the design process on a case by case basis as
they are very real to communities.

i) Under thePrecautionary Principledesign should be carried owsing the best
possible evidence currently avaiable. Where uncertainty exists desiggiods
should erion the side of protecting biodiversity and habitats.

PracticalBoundaryDesignCriteria
a) For shore boundaries look for a place where any or all of the listed features enhance
effectiveness of a boundary rkar.

1. Prominent shoreline faaes such as a protruding point, large rock, change in
geological formation, middle of a small beach etc.
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2. Well known landmark

3. A posttion on the shoreline that can be lined up with a second marker placed
on a hil or skyline feature lying in a line bedhi the shore marker. This cha
used for an effective Ol ilometresof sighto
offshore.

b) If practical use eastest or nortksouth lines which assist navigation.
c) Avoid complex boundaries that do not have good natural markers

d) If practical for ines off shore use aline that is close to a bathymetry contouitiise
is ahelpful locator/ navigation aid for fisheem

e) Relance on expensive buoy markers especially in waters owverdpth is to be
avoided if possible.

f) For award boundaries that have good line of sight references to land straight lines
can be effective.

g) In some cases where a shoreline is highly irregular a seaward boundary may best be
defined by a distance offshore description. This method has both ae¢amatad
disadvantages.

Note: The above criteria were applied within the context of the general criteria laid outin the Marine Reserves
Act 1971.

Methodsand Summary of Design Process Used

Since 2011, Fish Forevethavebeen carrying out énark the chaéproject based on their

website fittp//www.fishforever.org.nz/howoucanhelp-ff/have your-saymarkthe-
chart/16haveyour-say.htm). To date 430 peopleaveresponded to this survey. Fish

Forever have also carried out extensive discussions with a wide range of Bay of Islands
groups and individuals documented in their discussion document (2014). From all of this
work the two areascurrenty proposedstood out akaving the most potential as candidate
marine reserve areas. This first level design process was largely based on ecological values
present and popularity with the communityitially there were many versions of boundaries

put forward for evaluation.

To assist further refinement of the candidate area boundaries, a GIS project was set up based
on the Northland Marine Habitat Map (2@)L@nd supported by recent field survey work

done by the authofin progress)and JGibb 2012).The field survey projects looked at

refnement and description of habitats and geological values in the Waewaeidrea

Maunganui proposal area Recently available high resolution aerial photography was

sourced from the Ocean 20:20 Bay of Isla@isastal Swey Rojectwhich supported
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detailed study of key sites in the process.

Many alternatives of possible lines were drawn and tested against the ecological and practical
criteria until the current configuration of the boundaries was arrived at.

Assessment @¢luded analysis ahe amount of habitat represented in the proposal area
compared to the amount of these habitatsurring in the Bay of Islands as a whole. The
boundaries were also checked for the detwaehich they included whole areas of important
habitats such as reefs and wherever possible buffer areas of soft sediment bottom areas
surrounding important reef structures.

Following the ecological assessment described above the boundaries were tested for their
practical effectiveness which involved aging possible lines of sight and assessing whether
maker buoys could be practical as well as drawing lines of sight to potential shore markers
andor prominent geological feature3he shore marker site selection process and line of

sight design was thecthecked and refined on the water with GPS chart sounder equipment
similar to thosemost fishing boats would have. Pictures of the line of sight markers and shore
markers were taken from various points where navigation would be important such as
seaward cmers. There were numerous adjustments made to the boundaries during these
stages of the process.

Results of Boundary Analysis

Table 1 below shows that the two proposeglasaccount for 6.3% of the total area of the
Bay of Islands and thRahui area aMaunganui Bay accounts for 0.5%.

Area Percentage of BOI design area
MaunganuiProposal 3.0%
Waewaetorea Proposal 3.3%
Rahui Area 0.5%

Table 1 Percentage of Bay of Islands within proposed reserves.

In order to determine to what extent the pregub mane reservesiclude representative
habitats a calculation was made of the total habitat areas for the Bay of Islamds
calculation is reproduced ifable 2 below.

BOI Design Area % of area
Depth Habitat Hectares
intertidal sand 68.5 0.23
intertidal salt marsh 35 0.01
intertidal rock 558.9 1.85
intertidal mud 2,635.3 8.71
intertidal mangroves 1,273.9 421
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intertidal gravel 26.6 0.09
shallow seagrass 28.5 0.09
shallow rodolith bed 51.2 0.17
shallow reef 2,589.6 8.56
shallow fine sediments 6,456.0 21.34
shallow coarse sediments 4,776.5 15.79
shallow channel 511.8 1.69
deep reef 2,699.9 8.92
deep fine sediments 6,207.6 20.5
deep coarse sediments 1,587 5

Island 778.2 2.6
Totals 30,252 100.0

Table 2. Calculation of Haitat areasin Bay of Islands based on the (28)1orthland Marine Habitats Map.

Table 3 below shosvthe percentage of representation of habitats within each proposal area
compared with th@ercentageof the total Bay of Islands habitat aresisich occurin each
proposalarea

Generally speakingthe two proposd marine reservesre effective in achieving

representation of habitats commonly found in the outer coastal parts of the Bay of Islands.
For instance both reserves include proportionately goozkeptiges of intertidal habitats

typical coastal shores such as rock platforms and gravel and sand beaches. They do not
represenwvell habitats that are typical of estuaries and more sheltered and inland parts of the
Bay of Islandssuch as mangroves, mudt$ and salt marsh. For the shallow and deep

subtidal habitats the san®true these proposal areas have good representation of reefs and
fine and carse sediment areakt is significant that each of the proposal areasahbalance

of shalow and deepeef areas and surrounding soft sediments which is the ideal arrangement
to maximise the number of species which benefit from the reserves. The arrangement of
boundary lines in relation to these key habitats beldiscussed further for each reserve.

Size of Reserves

Both proposal areas are around 1,680and haveshoreline lengths of 7.34 km for the
Maunganui proposal and 17.02 Kon the Waewaetorea proposal acedculated in the GIS
project rom a 1:5,000 scale base map. Whie there is lttle ragréeon how small reserves
can be and stil be effectivehese two reserves are both larger than the Leigh Reserve which
is 518ha in area. They are however not as big as the IRaights MarineReserve whichis

2,400 ha or the Te Tapuwae O Rongokako MafReserve in Gisborne which is 2,450
hectares. These proposals are dwarfed in size compared to the largest marine reserve in New
Zealand watershe KermededslandsMarine Reservewhich is 748,245 ha in areBoth of

the reserves have a number of spdemtures anekxcellent habitat diversity and
representation Their size should not be a limiting factofhere are however some expected
exceptios to this generalisationfSome marine species thaave much larger home ranges or
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are primarily pelagic omigratory in their behaviours wil benefit to a much more Iimited

degree from reserves of this size. Taking dolphins as one example, over time they may
frequent the reservder a disproportionate amount of time due to the increased actvity and
biomass ofrey in the reserves, thus benefting from the reserve, however they would not be
expected to become ftllme residents ther€@One important point about these larger more

mobile predator

thing.

Network Benefits

Part of the design goal of #® two proposals is that they form in combination an effective
addition to the overall network of protected areas in the Bay of Islands as well as contributing
to the larger Northhd andNortheast Bioregiometwork of protected areadn this case both

species,

i s

t hat

wsewil e n 6 t
affected by the reserves. It could be argued that anything that attracts these species back to
the Bay helps to secure and restore their food souraed keeps them there longer is a good

reserves are betweeéhand 4 kms from the settlement ofkiti which means the habitats

immediately around Rawhiti stand to benefit most from any®@lk benefts It is important

to note that at any time marindelicould move from eithereservetowards the areas around
Rawhiti, thus there is something lke double the chance of a positve impact in these areas.
There is a very good chance that marine life moving between the reserves could to some

degree assist the restoration of marine lfe and halmtagach reserve. i.e. being orykms
apart from each other there could well be positive ecological connections.

The other nearest marine reserve is 53 kms aivdy e
known if there could be posttive ecological neations between reserves at this size

separated at this distance but it is a possibility as both these areas are bathed by the same

Poor

current the EastAuckland Current and both areas experience settlement of larvae of
subtropical species from that curreht.some cases these sibpical species could move

across this sort of distance. As more marine resexeasdded to the network at appropriate

distances the chance for positive connection increases exponentiaiiy. author would

suggest that wk to be qualty environment and habitats

they wil definitely contribute significantly to any future

established in this region.

of the two proposed reserve areas
network of marine reserves

% of

% of

% of

% of

Maunganui | proposal | BOI Waewaetorea | Proposal | BOI

Proposal area Habitats | Proposal Area Habitats
Depth Habitat Hectares Hectares
intertidal | sand 0.0 0.0 0.0 6.0 0.6 8.8
intertidal | salt marsh 0.0 0.0 0.0 0.0 0.0 0.0
intertidal | rock 114 1.3 2.0 36.3 3.6 6.5
intertidal | mud 0.0 0.0 0.0 0.0 0.0 0.0
intertidal [ mangroves 0.0 0.0 0.0 0.0 0.0 0.0
intertidal | gravel 0.0 0.0 0.0 14 0.1 54
shallow | seagrass 0.0 0.0 0.0 14 0.1 49
shallow | rodolith bed 0.0 0.0 0.0 0.0 0.0 0.0

Vince Kerr 8 www.kerrandassociates.co.nz 094351518 6 vincek@igrin.co.nz

r

e

K nResggtve Itissnot Mar i ne


http://www.kerrandassociates.co.nz/
mailto:vincek@igrin.co.nz

shallow | reef 47.4 5.2 1.8 193.5 19.3 7.5
shallow | fine sediments 15 0.2 0.0 91.3 9.1 14
shallow | coarse sediment 36.8 4.1 0.8 309.2 30.8 6.5
shallow | channel 0.0 0.0 0.0 0.0 0.0 0.0
deep reef 102.7 11.3 3.8 102.2 10.2 3.8
deep fine sediments 443.3 48.8 7.1 23.7 24 04
deep coarse sediment 264.8 29.2 16.7 238.4 23.8 15.0
Totals 908 100 1,003 100

Table 3 Calculated areas and percentages of habitatsincluded in the proposed marine reserves and
percentages of total Bay of Islands habitats included in the proposed reserves.

Maunganui Bay

Rahui Area % of ProposalArea % of BOI Habitats
Depth Habitat Hectares
intertidal sand 0.0 0.0 0.0
intertidal salt marsh 0.0 0.0 0.0
intertidal rock 11.2 7.1 2.0
intertidal mud 0.0 0.0 0.0
intertidal mangroves 0.0 0.0 0.0
intertidal gravel 0.0 0.0 0.0
shallow seagrass 0.0 0.0 0.0
shallow rodolith bed 0.0 0.0 0.0
shallow reef 35.6 22.6 14
shallow fine sediments 22.2 14.1 0.3
shallow coarse sediments 33.3 21.1 0.7
shallow channel 0.0 0.0 0.0
deep reef 7.3 4.6 0.3
deep fine sediments 37.9 24.1 0.6
deep coarse sediments 9.9 6.3 0.6
Totals 157.4 100.0

Table 4 Calculated areas and percentages of habitats included in the Maunganui Bay Rahui Area and
percentages of total Bay of Islands habitatsincluded in the proposed marine reserves.

Ecolagical Criteria- Maunganui Marine Reserve Proposal

Map 1 below shows the proposed boundaries drawn over the top of the Northland Marine
Habitats Map (2014). As noted aboveTable 3 sets out the areas of the various habitats

included in the reserve. Thigroposal aredas outstanding examples of exposed rocky shore
and shallow and deep reefs. Care was taken to provide for soft sediment buffer areas around
the major reef systems in the proposal area. For all the reef areas except the associated reefs
of Bird Rock to thenorththere is at least 400 of soft sediment area between the boundary

and the edge of the reefs. In general terms this immdeal buffer distance (Em would be

bette, butit is far better than having no buffer area around the réefsa reserve of this

size this could be considered a fair traufe

For the reef on thaorthernboundary, this waa morepractical decisionbased on the need

Vince Kerr 8 www.kerrandassociates.co.nz 094351518 6 vincek@igrin.co.nz 10



http://www.kerrandassociates.co.nz/
mailto:vincek@igrin.co.nz

to achieve a gabline of sight boundary linediscussed irthe next section) and to keelpet
boundary a practical distance from Bird Rod&ird Rock itselfwas omitted from inclusion

on the grounds that it is such a popular fishing and diving location. Since the majority of this
reef is outside the boundary it is suggested there wil bediterall negative impact from

having the line positioned here over the reef. Put another theaglternative solution from

an ecological view would be to contain all of the BRdck reef system and a soft sediment
buffer area surrounding it in the reserihis was considered impractical as it would impact
too much on recreational fishing aspeasfishing

Lines that touch the shorelines @@sitioned in a wayin which they wil have the least
negative impact. They extend straight out from the shorelhere the extent of the fringing
reef is relatively constrained

l| BOI Marine Habitats Map 2010

Maunganui
Marine Reserve
Proposal

Map 1 Proposal at Maunganui Bay and Rahui area. Base layer is the Northland Habitat Mapg2010

PracticalBoundaryDesignCriteria - Maunganui Marine Reserve Proposal

Various optionsfor boundaries were examined for thisoposal areaOnce the basic

ecological objectives and possibilities were worked throagtention was focused on how to
create the mostostefficient andpractical boundaries from a user navigation point of view

ard a management and compliance perspective. The proposed lines of sight and shore marker
locatiors were allchecked from theelevant seaward positions anddged to bethe best and

most practical options
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A distance off shore boundary, such as that uséited®oor Knights Marine Reservwwas

considered and ruled out as not as easy to navigate as a system with good lines of sight and

effective shore markers.

As shown in Mys 2 and 3, it is proposed that Line D utlises shore markers at point 5 with
one plaed above the splash zone and one further up thectalating a sighting line out to

seawhich enabésskipperst o 61 ine upd the two markers.

sight marker of Bird Rock which is easy to see from the distances invdivede
information gazetted for themarine reserve thereould also be a bearinigted for Line D to
assist withnavigation.

Line Cis aline formed by a line of sight between Otuwhanga Island (The Goat) and
Mt Pocock a prominent high hill top on theestern side of the Bayf Islands There could
be bearings also listed for sightings in either direction to each of the landmarks.

Line B is formed with anorth'south bearing and sighting line from the prominent peak
Pukehuia behind Oke Bay to teeuth While the landmark Pukelauis some considerable
distance away it is a relatively easy landmark to,spwt effective at the distances involved.

Line A is an east/west bearing sighting line running out from two shore markers. This line

can also be linedip with Te Hoanga Point at Urupukapuka Island. The two shore markers are
proposed to be located just above the splash line and further up the hill so that they wil be

effective fordining upd purposedor a distance of up to @m offshore.

The lines foming the boundary with theurrent Rahuiare proposed tbave no shore markers

or buoys marking them. If the Rahui continues with a no fishing designation this boundary is

not seen as presenting any practical problems in terms of requiring further mHriters.
Rahui is wound up then either the previous Rahui area could be tadtedoroposed marine
reserve or additional markers could be establshed as needed.
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Ecological Criteriaa Waewaetorea Proposal

The habitat diversity of the area around the felands, Mdtukiekie, Okahu, Waewaetorea
and Urupukapukais by any measure very high and complex. This has much to do with the
natureand location btheseislands and their effect on currents and wave exposure. Itis well
known that islands produce the higt levelsof habitat diversity andas a resultbiological
diversity. In this case there the added complexity of three distinct channelthin the

proposal areahe Waewaetorea, Okahu, aiMbtukiekie-Waewaetoreaslandschanned.
Channels such akdse add unique dimensions tcsthareas with theicurrents sweeping
through complex habitas such as patch reefs lmogenetic habitats like the algal turf beds
that are common therds a resulithey can become biodiversity hotspots.

Map 4 below illustates how the boundaries have been placed in relation to the main physical
habitats as mapped in the Northland Marine Habitat {28f0a). This habitat forms a basis

for designing around the most significant habitat boundaries such as shallow and deep reef
and major soft bottom areas. However in an area lke this the 2010 map represents a highly
simplified picture of actual habitat complexity ara$ noted in the repof2010a) the quality

of aerial photos available at the time the map was drawn wasdmifA more recent survey

of the areaesulting in diner scale habitat map with more habitat divisions is currently being
written up by the author. This new habitat map has habitat areas defined for aldaeturf,
scale boundaries between gravdilse sandscobble areas and kina barren, shallow mixed
weed,Eckloniaradiatakelp forest and deep sponge dominated reefs. This more detailed
information was available to Fish Forever in draft fdonthe purpose of the design process

The Waewaetoregropacsal areaincorporates an impressive list of shalow and intertidal
habitats:

1 Rocky shore platiorms of virtually all degrees of exposure and the intermediate
transition areas, i.e. very exposed to sheltered.

1 Special features of the rocky shorelinecluding | ar ge oO6gut s o, a sele
islets and exposed rocks of various exposures.

1 A significant seagrass bed at Entico Bay and additional patches in other sheltered
areas

1 A smal estuary and example of mangroves ammmonly found associated with
islards

1 Significant areas of hiogenic algal turf habit on the sheltered side of Waewaetorea
and Urupukapuka Islands and in the Channel between these islands and the
Motukiekie Islands.

1 Semisheltered and sheltered gravel and dagachesof the four islandsn the
proposal areawhich represent some of the best examples of these beaches in the Bay
of Islands The beaches asven more significant because they adjoin the complex
channel areas between these islands.
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The area of shallow rocky reef in th#aewaetoreaproposalareais significant in the context
of the overall Bay of Islands (being 19.28% of the proposal area andoofithe Bay of
Islands shallow rocky reef habitatsjhese shallowreefsare very diverseincluding a full
range of exposuresome very complex structural topology, pinnacles and guid diverse
tidal and oceanicurrents.

The shallow reef kelp foresia the Waewaetorea proposal araage in composition from

those typical of very exposed sites to those of more shelteretibetuaOn the sheltered

sides of islang, kina barrens are common and in places extensive. On the more exposed sides
of the islands thé=cklonia radiaia kelp forests are mainly quite heglthwith small isolated

kina barrens.

Just over one third of the progal area lies in depths greater tham3d e scr i bed as 0o0d
habitats in the 2010 habitat mafhe 102ha ofdeep reef habitats; the proposal area

represents3.79% of the Bay of Islands deep reef habiats. In the recent habitat survey

conducted ¥ the autharvideo ground truthing was carried out in a number of locations on

these reefs. Ovall the quality of this sponge and fiter feeding community could be

described as high. Generally speaking the depth zone-6080is one of the most

producive zones of this type of deep reafith complex reef structures and significant

currents of oceanic water masses. All these conditions are met fexaimples in the

proposal area

Location of boundary lines fahis proposed maringeservepresents aasiderable challenges.
Generaly speaking theroposed boundarjnes work very well for shallow reefs with two
exceptions. The exceptions are Line B extending out from the northwest tiptukidke

Island and Line E extending northeast out fromHB&ang Point on Urupukapuka Island. In

both case$nes cut through the shallow reef. While this is not lide@m a conservation

perspective it has provedhecessary for practical reasons (discussed below). From a
recreational fishing perspective these twornauy lines may produce enhanced fishing in

the areas adjacent to these two boundaries due to fish and crayfish freely moving across these
reef structures (Freeman et &009. Both of these areas are currently popular fishing areas.

The extensive shalv reefs around Okahu and Waewaetorea Islands have good soft bottom
buffer areas around them. To the seaward side of the proposal these shallow reefs have
continuous connection with areas of deep vdath adds more opportunity for ecological
connectionsto occur and species to move from habitat to habitat within the reserve area

The effectiveness of the boundary lines across deep reefs is quite compromised in this
proposal due to practical constraints of size thedarge areas these deep reefs covehis

part of the Bay of IslandsThe plus here is that there are some significant areas of deep reef
within the boundary and some of these reefs have good soft bottom habitat areas associated
with them
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Map 4. Proposal at Waewaetorea, Okahu, Urupukepand Motukiekie Islands. Base layer is the Northland
Habitat Map (201@).

PracticalBoundaryDesignCriteria - Waewaetorea Proposal

As described above for the Maungarrioposalboundary design process, the basic
ecological objectives and possibilgiewvere the initial focus. The next step was to create the
most costefficient and practical boundaries from a user navigation point of view and a
management and compliance perspective. The proposed lines of sight and shore marker
locations for this proposaas ilustrated in Maps &d6 below wereall checked from

relevant seaward posttionand judgedo bethe bestand most practicabptions

A distance off shore boundary, such as that used at the Poor Knights Marine ,Reasrve
considered and ruled bas not as easy to navigate as a system with good lines of sight and
effective shore markers.

Line A runs between shore markeyn the shore of Urupabika Island in Paradise Band
the south easternmodip of Motukiekie Island. These wil be highly eftive shore markers
and navigation of this ine should pose no problems.

Line B runsnorthwestout from Pt 3 to Pt 4 off theorthwestpoint of Motukiekie Island. The

line is a line of sight with the Ninepin Island which is readiy seen from this distamere

wil be a bearing listed foeither end of e line sighting. The location of the shore marker at
Pt 3 also has a suitable site for a second shore marker to be placed up the hil that could be
used todine updthe two markersforming an accurat line of sight for up to Rm off shore
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One reason this line was placed here was to avoid the various reefs associated with the
channel between Motukiekie and Moturua Islands whichwelidknown andvaluable
fishing spot.

Line Cis aline of sight antbearing line to Rangitedsland from Pts 4and5. This line wil
have a back bearing to Rangitea Islafde final location of this ine was given a great deal
of thought and there were many iterations explored. Essentially a balance was sought
between wating to include as much of the reef system as possilnlevanting to exclude
nearby Whale Rock and the reefs immediately aroyrmhithe ground that it is a significant
fishing and spearfishingrea

Line D is aline of sight line to Mt Pocock from Btand5. Mt Pocockds outlin
pronounced on theorthwestshore of the Bayf Islandsfrom these distanceshere wil be a

bearing listed to Mt Pocock from Pts 4nd5. This line has another feature that wil aid

navigation: it waslesigned to fiow the 50m depth contour line for its entire length. This

wil allow any vessel with a depth sounder to know simply by depth if they are in or out of

the reserve areas when in the vicinity of the boundary

Line E is formed as a line of sight extendingt fr a shore marker at Pt 7. This location has

an ided site for a seconghoremarker to be placed up on the hil allowing for an accurate

ine ofsight 61 i ni ng upd the t walsobehaoback beanagrldtedoms . Ther
Pt 6 back to Pt 7.

Map 5. Proposal area at Waewaetorea, Okahu, Urupukapuka and Motukiekie Islands showing boundary points
and lines.
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