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SynthesisBay of Islandsontainsprobablythe most extensive area of intele recreational boat
fishing in thewhole of East Northland (North Cape to Cape Rodney), this fishing effort almost
certainly far exceeding that of tHecalcommercial fleetThe principal fish recreati@lly sought and
caught in the Bay of Islands is snapper, followed by kahdkaghellfish includaed rocklobsters,
scallops, greenlipped mussels cockles and pipiFor all species, the recreationdlarvest is
comparable with, or exceeds, tlm®rresponding commerciahtchwhere there is oneBecausenost
finfishesof recreational interestio notspend their entire lives in the Bay of Islands, the status of the
underlying stock is critical to the status of thespectiveBay of Islandgish population; this also
applies to rock lobstersThe East Northland snapper substook SNA 1lis overfished, and
recreational fishing in the Bay of Islands contributes significantly to this overfigtrimggh the large
numbers of vesselgoing out to fish yea round The KAH 1 kahawai stock is not considered
overfished but, nevertheless, Bay of Islands recreational fishing contributes signific to the
pressureon this stock. Although the CRA 1 red rock lobster stock is not considered overfished,
recreational fishing pressure is intense, wittost lobstergakenin and near the Bay of Islantsing

at or only a little above minimum legal sizeOverfishing of keystone predat@ysespecially large
shapper andlarge rock lobster§ has led to widespreadoss of shalloweef kelpin the Bay of
Islands and consequentiaemergence ofirchinbarrensas extensive aghose anywhere else irthe
country.

1. Introduction

Sharing the oceands | iving resources, and- i ssues
or-less willy-nilly, are topics of discussion in New Zealand at present, with a strong constituency
arguing that fishing pressurghould be reduced, and &h notake areas bestablished Fishing
pressure derives from commercial, recreational and customary Uber8ay of Islands has long
been known for its recreational fishing opportundiemt only for gamefish but also fotherfishes

such as snappend kahawai, as well as digarrylike rock lobstersand scallopsAlso, the Bay of
Islands wasone of the mossignificant commercial fishing ports of the countsg¢annual Reports

on Fisheriespublishedby the Marine Departmerftom thelate 18®s on), and, at its pealn the
1980s,it supported somethiniike 170 commercial vesseliing 1983. And austomary harvesting

has bee® and remaind locally important, especially in remote coastal communities such as
Rawhiti.

Harvestpressure on fish stocks northeast New Zealaddincluding the Bay of Islands has benso
intenseas to have hadatastrophic impact on marine ecosys@rparticularly the shalloweef kelp
communitieswhich in many placebave beerovergrazed by sea urchifBooth 2015) Whereas the
reasonfot he e mer ge Kkioab aa fr edsréc H inZeatandwats fora time cohtested
thereis now consensughat these barrens are a direct resulttref overharvestingof keystone
predators(specieswhose impact on thecosystem is disproportionately large relative to their
abundance}uch as large snapper and large red rock lobstees process which started to become
obvious in the 1970s, much of the shalmef kelp forests of the Bay of Islan@and elsewhere in
Northland) has disappearedBooth 2015) it is no coincidence that thiorrespondedvith the era
whenhighly mechanisedommercial fishing pressure grew rapidly, leadingigmificantreductions

in boththe proportion of large fishsavell asin individual-fish mean size



Recreatbnakishing catch and effort data ametoriouslydifficult to pin dowrd particularly whereas
in New Zealand, no licence is requiredorder to fish Accordingly, it hagakenmuchlongerto gain
a crediblehandle onthe levels ofrecreationaharveststhanthoseof the commerciafishery. Most
fishery datd commercial and recreatio®abre reportedby speciesaccording toa 1 Od¢ober30
September fishingear and enormousFishery Management Areas (FMAor Quota Management
Areas (QMAs) General Statistical Area 003 takes in the Bay of IslasdeAppendix 1).Recent
reports particularly useful in estimating recreationahtchesand effort forthe Bay of Islands, a
subarea of FMA 1/QMA 1linclude Hartill et al. (2007, 2013,2015, Muller (2013, Armiger et al.
(2014, Holdsworth(2014, Wynne-Jones et al(2014, Hartill & Davey (2015),andHartill & Bian
(20196.

The purpose of this report is smmmarise what is knowaboutthe catch effort and individualfish
mean size associated willay of Islandé marinerecreationafisheries Such information together
with that for the commercial and customary sect@smportant when considering where-tadke
marine réuges might be placed,and in establising where responsibility might settle when
considering the reasons for ongoing loss of shatiesi kelp to searrchin overgrazingAccordingly,
in this paper 1) first summarisethe overall Bay of Islandsmarine fishery, from first human
settlemento the present; Zhenl summarisaecentrecreationaharvess forthe Bay of Islands3) |
focus insomedetail on thefishery biology and catch characteristics of ttve mainfinfish species
(snappeiPagrus auratusand kahawaArripis trutta) andthe main shellfish speciesréd rock lobster
Jasus edwardsiiscallop Pecten novaezelandiagreenlipped musselPerna canaliculus cockle
Austrovenus stutchburyand pip Paphies australisharvestedn the Bay of Islandby recreational
fishers and the status of the respective fish stocksand, finally, 4) | talk aboutthe role of
overfishing includingthe intenserecreational fishingin thelossof shallowreefkelp in the Bay of
Islands

2 Fishing history of the Bay of Islands from first human settlement

In earlytimes, all fishing pressure ime& Bay of Islands wa®f course, customargndthenfor a
good portion of the 2Dcentury, commercial fishingumped all othersToday, most harvestressure
in the Bay of Islandalmost certainlyesuls from recreational fishingseen, for examplén thehigh
numbers of boats, and in thestimated recreationddarvestsbeing similar to or exceeding those
commercial

Even though th@umanpopulation of the Bay of Islands may leaveen as great as 10 000 at the time
of James Co ok aboutahalfrtidetad humanpopulationérésident on its shores today
http://profile.idnz.co.nz/fanorth), midden analyses point todle having been no endurimgpacts

on fish and shellfish stocks Ipye-Contact fishing pressudeapart from local extirpation of the Cook
Strait limpetCellana denticulatasoon aftethe firstEast Polynesian settlemeint about 1300 (Booth
20168. Thefirst commercial fisheries in the Bay of Islandi®om the mid to late1800s were for
rock oysters and grey mullet (Booth 2@)6again without anjknown longterm consequences of
concern The Marine Department annuakportson Fisheriesshow how stnetters and linershen
came to dominatthe commerial fleet, with a total of 8-60 vessels fishing thBay of Islandsand its
immediate environsluring the 1920s and 1930Bor Northland generally, sail and row boats were
overtaken with a progression of more efficient commercial methods: beam trawlaloutil899;
long lines fromabout1912; Danish seiners froabout1923; and pair trawling during the 1970s to
1980s(Par®ns et al. 2009). And after the war, rock lobster vessels joined the fishing fleet. At its
pe, there were, all up, around @€ommercial vessels working out of the Bay of Islafitisig
1985.

For the commerciallandings the published data frot931 tothe presenshow the following for the
Bay of Islandsrancis & Paul 2013ooth 2016).


http://profile.idnz.co.nz/far-north

1 Up until the late 1970s, the mainstay species in terms of vée@beit with modesannual
landings (up toabout 10 t of each specied)were flounder, grey mullet, hapuku and

snapper;

1 Leading up to the management changes of the 198@s)al snapper landingbriefly
exceeded 10D ¢

1 Parore and yelloweyed mullet put on a bit of a show soon after World War Il, the latter
netted in &rge quantities (up to 6Gtyear) near Opua in particular;

1 Pelagic species such as blue and jack mackerel and skipjaglkwere first fished in the

1980s, after which large catches (thousands of tonnes) vetng madein openwaters just
outsde the Bay

1 The only invertebrate of significance has been the red rock lobster, fished to any extent only
since World War Il, with recent locharvestsaveraging about 10t a year

In recent times only handful oflocal commercial fisherdaveroutindy worked the waters of the
Bay of Islands(Booth 2013) mostboats< 7-m long Their main finfish by weighhaveincluded
flounder, garfisn(piper), grey mullet, kahawai, pilchard, snapper and tredathytalling a few dozen
tonnes across the board eagbar, caught usingmainly set nets and beach seines. The main
invertebrates taken within and near the Bay of Islands are potted orfdidedarticularly rock
lobsters, but alssomekina. There is no camercial harvesting of scallojs othershellfish

However, from time to timevisiting vessels line, net and trawl for such fish as snapper, trevally,
flatfish and grey mullewithin the Bay of Islandsand purseseine pelagic species like skipjack tuna,
pilchards and mackerels near the mouth of the Bhg.annualscale of these catchispart from
those purseseined are probably mode¢Booth 2013)

The recreational fishing opportunities of the Bay of Islands became internationally known early in the
1900s, largely as a result dhe Department of Tourisa n d He al t imarkd@irgsob at s 0
6sport s man 0 sthepvisits ardl iwstiaghf Zane Gy (Warne 2010puring the latter
decades of the 30century, in paicular, Bay of Islands becangrecreational mecca, fished lay
growing localfleet that was soon to be pipped by the great summer influx of visiting vessels, many
from Auckland. Bay of Islandis now arguably the most intémely recreationallyffishedpart of east
Northland(Hartill et al. 2007.

Annual aistomaryharvests for the Bayfdslands in recent times atalikely to haveexceead 10 t
acrossall species. Buthere is every chance the recreational catch estinta¢éesselvesnclude a
portion of the catch representing the customary (Blenary 2015)as not all customary harvex is
undertaken with permits issued under customegylations

3. Recreational harvests of the Bay of Islands

Recreational fishing can be undertaken all year round throughout the Bay of Islpadsfrom the
exclusionsshown in Figure 1.

A Figure 1. Area prohibitions that apply to
: recreational fishing in the Bay of Islands.Red,
\y\ g where set netting is totally prohibited (circles

\\ WO~ have Znautical mile radius); pink, where set
- : netting is prohibited 1 October to 30 April,
except for use ofgrey mullet and flatfish nets.

The black-hatched area is Te Puna Mataitai,
where there is customary and recreational

fishing only, but no special rules forfishers have
yet beeninstituted.




3.1 Species most sought and caught

Snapperare the mostsought and mostaughtfinfish in the Bay of Islandsfollowed by kahawai
(Hartill et al. 2015;Figure 2) Othersof particular interesinclude john dory,kingfish, red gurnard,
tarakihi andtrevally (Muller 2013 Hartill et al. 2013, 2015Holdsworth 201% Among the

invertebrates,ad rock lobsters, scallops, green mussels, and cockles and pipi are the principal species

on account of they being popular, as weltres/being landed in significant numbers and/or weight.
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Figure 2. Average annualrecreational harvest of
the two main finfish (snapper and kahawai)
landed over the Waitangi Ramp, 201114 (data
from Hartill et al. 2015, who alsogive error
estimateg. Waitangi landings are thought to
reflect those of other ramps, andf shore-
fishing, in the Bay oflslands.

The recreational catels of snapper and kahawai in the Bay of Islands are significant relative to the
commercial catchthere and in turn theestimatedrecreationalharvests fromBay of Islands are
significant constituents dhe East Northland (North Cape to Cape Rodney) landings (Figuesed)
though the By makes up only about 10% of thadastline For East Northland as a whole, estimated
recreational harvests of snapper are highly significant, in some years almobbhgd@lcommercial
landings; for kahawai they usually far exceed the commercial harvest.
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Figure 3. Estimatedrecentcommercial (red) and recreational (blue) harvestsof snapper(left) and
kahawai (right) in the Bay of Islands(Bay of Islands)compared with those of East Northland ENLD,
North Cape to Cape Rodney)geeTable 3). (There were noknown commercial harvests of kahawai
within the Bay of Islandsin 2011/12)

Among the shellfishonly lobsters are fished commercially in and near the @ddslands Again, the
recreational catch of rock lobsters in the Bay of Islands is high relative to the commercial catch; and
in turn the Bay of Isinds recreational harvest is a significanhstituent of the East Northland

landings (Figure 4).
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3.2 Fishing effort hotspots

Bay of Islands containamongthe most extensive area of intensive recreational-figidhg in the
whole of East Northlandthis fishing effort almost certainly far exceeding that of the local
commercial fleet for most specidhere are hotspots (>100 vessels per square kilometre, annualised)
of recreational bodishing north and southeast of Moturoa Island, near the NinarRitWhale Rock,

and north of Motuarohia Islar(@igures 5 and)6

North Cape

Figure 5. Distribution of stationary vesselgecreationally fishing (vessels per square kilometre), 1
December 2004 to 30 November 2008lorth Cape to Cape RodneyHartill et al. 2007,downloadedfrom
NABIS [www.nabis.govt.nz/Map.aspx]. For the Bay of Islands the areas with mostintense fishing
activity (dark blue) contain 106150 vessels per s&km.



Figure 6. Distribution of stationary vesselgecreationally fishing, 1 April 2011 to 31 March 2012 (Bruce

A subsequent study of recreational harvests, in 2@ 8vas entirely consistent with thedgay of
Islands (Sectiond and5 in Figure 7) had nominally the greatest biistiing effort, followed by the

Whangarei area.

Hartill, NIWA, pers. comm.).
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Rock lobsters arsoughtin outer, more exposed padbthe Bay of Islandg-or scallopsover the past
10 yeardheprincipalbedsin the Bay of Islands have been in the €hmpiri), with otherscallop beds
seeminglysmall and diffuse.n Ipipiri the main beds ar&) Albert Channel between Urupukapuka
Island and the Rawhiti mainland (including Urupukapuka)Bay the areabetween Paramena Reef,
Poroporo Island and Ngatokaparangi Iskiregfs to the south of Motukiekie; and 3)lotukiekie
Channel between Urupukapuka and Magile IslandgPacific Ecelogic Ltd. 201§ (Figure §. The
greenlipped musseis harvestedn openparts of the Bay of Islandthe foremost locatioprobably
still beingthe Black RocksIn contrast, cockles and pipi anandgatheredwidely in estuaries and

Sections of

201314 (right, with Bay of Islands sections boxed

sheltered inner embaymertsgure 9.
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3.3 Time series of effort and harvests

For finfish, the relativerecreationafishing effort in the Bay of Islands, based @mings and goings
of boatsat the Waitangi Ramp, has remainstgadyover nearly 10 year@rigure 9, asdid snapper

harvestratesduring 201114 (Figure10). On the other hand, kahawabatharvests felkignificantly
in 201314, to 0.75 kg Figure 10.
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Figure 9: Indices of recreational effort (number of boats returning to ramp + SE),based on imagery
taken at Waitangi Ramp and a subsample of 60 days per fishing year, for the period 200d5 to 2013 14
(Hartill et al. 2015). Black curve, total; red curve, summer; blue curve, winter.
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Figure 10. Annual estimaes of numbers of boats usingVaitangi Ramp (based on web camera counts);
the proportion of observed boats that werdeing used for fishing the averageweight of snapperand
kahawai harvested per boat;and the estimatedannual snapper and kahawaharvestslanded at the ramp
(Hartill et al. 2015, whoalso gave associated error valugs

In 2013-14, eastNorthland catch rates of kahawai greatly exceeded those of trevally, and, in turn, red

gurnard(no data were provided for snappeBpy of Islands rates were averge or above average for
kahawai andrevally, but below awage for red gurnard (Figure 11)
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For FMA 1linvertebratesluring 201112, WynneJones et al(2014) listedl17 individual andgroups
of speciesharvestedecreationally(Table 1 which gives a sense otlative scaleof harvests ofll
five of the Bay of Islandinvertebratesbecausehe Bay makes up perhaps 5% of the total FMA 1

coastling.

Cockles

Kina
Muzsal
Ohyater
Paua

Pipi

Seallops
Squud
Tuatua
Octopus
Crab

Paddle Crzb
Other hzrine

Paua Vellow Foot

290 763

CrayfishLobster Spanish a5
CrayfishLobster Spmy/Rad
CrayfishLobster Packhorse/Grean 1191

831337

2018 B10
375 602
212862

23441
408
361303

Punpany/Cats Eye/Cooks Turban 3125

Table 1. Estimates of mn-finfish species
harvests (numbers ofindividuals) in FMA 1
(North Cape to Cape Runaway) 201112
(Wynne-Jones et al. 2014)

Unlike for finfish, there are nestimates ofed rock lobsterecreationaharvestsover timefor the
Bay of Islands. However, fdEast Northlandin this case, Rariguta to MangawhaHead$ Figure
12) during 201314, recreational fishers we estimated to have land@&.4 { the highest average
catch rates being between the Bay of Islands and Whangarei (Sections [Gigdré) 12, Table 3
(Holdsworth 2014)The Bay of Islands rock lobster catch rates were above avéRageof the Bay
of Islandsrecreational harveswvas anestimated 170%obsters or about 1.25 ttakenin Te Puna
Mataitaioverthe lastseven months ¢t01314.)
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Greenlipped mussel stockim the Bay of Islandsiave declined miedly over the past 10 years. In
the eastern partverharvesting of intertidal bedgas followed byincreasing focus on subtidal beds,

only afew of which areknown tosurvivetoday, mostof theseon thewest sideof the Cape Brett

Peninsula(Pacific Ecologic Ltd. 201§. At the Black Rocks, in the northwest Bay of Islands, there

are various levels of depletiamong someéense intertidal and subtidal beds.

For cockles angipi, the importantshelteredvater shellfishgathering bays of th8ay of Islands
include Te HaumiParekuraand Whiorau (Figure )8 harvest rates aranknown For Te Haumi
surveys showed significantd e c | i ne i

n

pi pi-m@lors (Berkenbusch &leubauef015).

4. Characterising stocks underpinning the Bay of Islands recreational fishery

t he

n-mmmibngthdaringihie late 1080k,| e s
but fairly constant stocks through until the most recent survey, in 2014/15; the pattern was similar for

None of the main recreationfihnfish speciesin the Bay of Islandgnor the red rock lobstéris
confined therghroudhouttheir entire lives Because ofjeneral mixingduring their lifehistories the
status of Bay of Islan@snainrecreational fishges ultimatelydependon that ofthe QMA stock.

All exploited coastal fislspecieshave declined dramatically in abundance since colonisation using

every acceptable measure, many specieshemgwell below their optimal stock siz&ancis 2003,
Plenary2019. In northern New Zealand, many predatdinfish speciegas well asthe red rock
lobster) had by the midl980s declined in biomass to less than one quarter of ihigin state.
Despite advances in fishery modelljra;md a lot moreesearchthereis no informationon, or there
still remains considerable uncertainty aroynthe status of all but a couple of the main
stocks/substocks underping the fisheries of the Bay of Islan@iBable 96 andthere isevidence of

overfishing (Overfishing isdeemed to be taking placeffisy[the maximum fishing pressure that can
i mpairing

be

applied

constant|l

y

reproduction]or its proxy,is exceeded, on averagpe.

Wi

t hout

Table 2 Stock status of selected fish akcreational importance in the Bay of Islands, andbf rock lobsters
(Plenary 2015). (None of the other invertebrates recreationally important in the Bay of Islands are part of
a formal stock assessment.frishgock, the stod or substock applying to the Bay of Islands;Bysy, the
average biomass associated with a maximum sustainable yield strated@s, the biomass of the unfished
stock; SSB), the biomass of the unfishedspawning stock; AW (1979-88), mean of beginningautumn-
winter vulnerable biomass forthe period 197988. The terms used in relation to targets and limits are as
given in Plenary (2015).The target and limits for KIN 1 (East Northland) are based on those for KIN 1
(Bay of Plenty); TRE 1 are based on TRE.

t he

Fishstock Species | Last Target Ator Soft Below the soft | Hard Below the Overfishing?
assess above limit limit? limit hard limit?
target?
GUR 1E Red 2013 Busy Unclear 50% | Unlikely 25% Very unlikely Unknown
gurnard Busy Busy
KAH 1 Kahawai | 2015 52%B, Very likely | 20% | Very unlikely 10% Exceptionally | Very unlikely
Bo Bo unlikely
KIN 1 (East Kingfish Faow Unknown 20% | Unknown 10% Unknown Unknown
Northland) By By
SNA 1 (East | Snapper | 2013 40%By Very 20% Unclear 10% Very unlikely Likely
Northland) unlikely By By
TAR 1 Tarakihi | 2012 Busy Unknown 20% Unknown 10% Unknown Unknown
Bo Bo
TRE 1 Trevally | ? 40%SSB Unknown 20% Unknown 10% Unknown Unknown
SSB SSB
CRA1 Rock 2015 AW Virtually 20% Exceptionally | 10% Exceptionally | Exceptionally
lobster (197988) certain SSB | unlikely SSB unlikely unlikely
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4.1 Snapper: East Northland Substock of SNA 1 (North Cape to Cape Rodney)
4.1.1 Essential biology

Snapper are both abundant and widespread in Northland, most at deptF&0aihlSexual maturity
is achieved at an age of3years and a length of Z8 cm; snapper may live up to 60 years or more
(Plenary 2015).

There is little mixing between East Nloland and the other two SNA 1 substocks (l&uGulf and

Bay of Plenty) (Plenary 20)5There are no reported alongshore migrations, but there is seasonal
mixing within substocks once juveniles have dispersed from shallow nursery $iglligatary 2015).

Even so, there is anecdotal evidence for areas within East Northéauinly greaterthanaverage
proportions of large fish (suggesting stock mixing is gradual and/or incomplete), as well as for
localised depletions.

4.1.2 Harvest history and stock assessment

Snapper have always been an important harvest in the Bay of Islands, and in Statistical Area 003
generally seeAppendix 1).Harvest data, an@iotal Allowable CatchTAC) allocations, are given in
Table 3.

The SNA 1 substock underpinning Bay of IslasdapperEast Northlandexperienced long, steep
decline, from 3500 t in 197to about a quarter of that by 198md has fluctuatewithout trend since
(Figures13and 13.

% S Figure 13. Commerdal catch history by
o | == PBT method for East Northland (Plenary
= 81 DS ﬁ 2015) BT, bottom trawl; PBT, bottom
S | -— e, v 'V\ pair trawl; DS, Danish seine; BLL,
S g7 ; bottom long-line.
b= § | . ‘ / "/'ﬂ v\_/_-’\_

0

1920 1940 1960 1980 2000 2020

fyear

The East Northlandsubstockis overfished: the 2013 biomasss estimated to benly 24% of the
unfished state (Figure 14 compared with the target of 40% (Plenary 2015). Although-year
projectionspointedto increasing stock biomassurrent catchewere nevertheless consideliely to
lead to continuedverfishing(MPI 2013)

SSB (%E0)

T T T T T T
1900 1920 1840 1960 1980 2000

Figure 14. East Northland snapper spawningstock biomass (SSB) trajectory(t) as percentage 0By
(virgin biomass). Dotted lines indicate the target (40%B,), soft limit (20% By) and hard limit (10% By)
(Plenary 2015).
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41.3 Fish size

The mean size of snapper from early northerddens was around 50 crihigure 19, yetmost fish
harvested recreationally frothe East Northlandubstock (and SNA 1ih recent yearfavenot been
muchlargerthan 30 cm (theecreationaMLS), with only snall proportions of large fish (Figure 15
Appendix 3 (Walsh et al. 2011, 2014)demonstrating a greatly fishedwn stock.(Bay of Island 6
recreational snapper sizes closely approxintassefor East NorthlandBruce Hartill, NIWA, pers.

comm.], even dér the likely highgrading. Although tere is evidence from the East Northland long

line catch of a slight increase in mean age in recent times, most of the fish landed are younger than 10
years and the proportion of fish older than 20 years is smégh@dy2015.
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Figure 15. Length-frequency distribution (mm fork length) of snapper from a pre-Contact archaeological
site at Houhoura, 100km northwestof the Bay of Islands (Leach 2006(left). Length-frequency
distribution (cm fork length) of snapper recreationally harvested inthe East Northland substock of SNA
1in 201112 (Hartill & Davey 2015; seealso Appendix 2 (right) . Arrows indicate 30-cm length MLS.

4.1.4 Wrapping up for snapper

Most of this discussion has been for East Northland, but, because of stock mixing, it applies to the
Bay of Islands too. Snapper are overfished in the Bay of Islands, most of the local pressure today
coming from recreational effovthich hasanecdotallyled to areas of local depletion.

4.2 Kahawai: KAH 1 (North Cape to Cape Runaway)
4.2.1 Essential biology

Kahawai, a coastachooling pelagic fish, is widespread and abundant in Northland. Sexual maturity
is achieved at an age ofi3years and a length of 3® cm; kahawai may live up to 26 years or more
(Plenary2015.

Northlandkahawaiare assumed to bep of a northern stock (the other stock being focusséaeat
northern tip of the South Islap{Plenary2015 Hartill & Bian 2016. Taggingsuggest most kahawai
remain inany one general area for several yeBecreational fishers typicallynd a wide sizerange
of kahawai, from a far greater number of geographically dispersed schooldpésihe commercial
fishely (Armiger et al. 2014).

4.2.2 Harvest history and stock assessment
Harvest data, andAC allocations, are given in Table BheKAH 1 stock was gradually fished down
until the late 1970s, followed by a steeper dedtio@cidingwith the development of the purse seine

fishery during the 1980&-igures 16 and }7There have been marked fluctuations in stock size since
the early 200Qswith evidence ofrebuild (Plenary 2015): only recently have landings become
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constrained by the TACC (total allobla commercial catch) (Figure YLrobably a result, at least in
part,of the halving of commercial landings over the pasiii@ears (Armigeet al. 2014)The KAH

1 stockis, therdore, not considered overfisheahdis very likely to beabove the reference target of
52%B, (Figure 17 Plenary 2015)with high probability othis continuingnto the near future (Hartill
& Bian 20186.
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Figure 16. Commercial landings(t) and total allowable commercial catch(black line) for KAH 1 (Plenary
20195.

Figure 17. KAH 1 spawning stock biomass (SSB), with projection, relative t8, (virgin biomass). The
52% By target set by the Minister of Fisheries in 2010 is denoted by a black dashed line and the 284
soft limit is denoted by the grey dashed line (Plenarg015.

4.2.3 Fish size

The median size of kahawaicentlycaught recreationally iBast Northland is around 40 cm, but the
lengthfrequencies show strong bimodalifiFigure 1§ attributed to influxes of larger, older fish
(Hartill et al. 2013)(Other sizedata for kahawaare given in Appendix.3No lengthfrequencies of

an unfishedightly fished northern population were located to provide a comparison, but in an
archaeological site at Foxtotowards the south of the North Islanthst kahawai were 460 cm and
longer Figure 18§. The siggestion is that the wide sizange of fish pesently being caught
recreationallyin East Northlanaligns with a relatively lightly fished resource.
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