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This report summarizes data gathered by thél I G S 2 Divisidn #flAdu&ia Redources

the Kaulapapa National Historic Park, NOAA Pacific Islands Fisheries Scienceaihier
CAaKSNASa 902ft23e wSASIFENDK [F6 2F (GKS ! yADBSNH
sampling periods in May and August, Z08urveys were conducted in order to gather baseline
ecological data to characterize the nearshore ecosystems of the $twxthe of the island of

aztz21l QA o®

¢tKS b2NIK {K2NB 2F a2f21FrQA A& | ReYylIYAO Syga
winter swells. The challenging conditions along this shoreline, in conjunction with low nearby

human population density, results low fishing pressure and a marine ecosystem that harbors

some of the highest reef fish biomass in the State of Hawaii. These natural resources are

important to livelihoogd2 ¥ G KS € 201 f O2 YardigffdrtsiakeDdingngdem 2t 2 1 | Q
protect and presrve the nearshore marine ecosystem and associated local fisheries by

establishing Community Based Subsistence Fishery Management regulations.

Thiscomprehensive assessment of the nearshore marine resources along the north shore of

az2f 2dhdraterizes KS FTA&AK YR 60SYGKAO O2YYdzyAlGASa 27
intended toserve as a baseline to describe the current nearshore ecosystem, from which future
monitoring may be measured and management efforts mapdsessed

Main conclusions and obse&itions

T b2NIK a2ft21FQA KIFIa a2yY$S 2F GKS KAIWMBAEdG oA?2
resource species biomassgarly 3.5X higher than the statewide average, and nearly 3X
higher than other northern coastlines.

1 Target species important to the gonunity also show higher mean biomass than similar
northern shorelines (~ 1.5 toxhigher for kole, kumu, and uhu)

T {A1Sa 2F &aLISOASa 2F AYyGSNBaid o012tS I yR {dzvy
coast than elsewhere in the MHI

1 Benthic habitat in the study area is dominated by turf algae. Rock and boulder habitats
have greater benthic diversity than other habitats, with coralline al§aeites lobata,
andPocillipora meandrinalso comprising portions of the benthic cover.

1 The rorthern coastline oh 2 f 2 Hag hRalthy fisheries resources, and fishery
management actions in this area have the potential to preserve these resources for the
future.
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CAaKSNASa RSOtftAySa Ay 1l agl AQA
¢CKS {dFdS 27 Ifishérissar@in dedineyaSdsithf KHfoNiBerexploitation
(Friedlander et al., 200Friedlander and DeMartini, 2003homura, 1987Smith, 1993and
habitat degradatior(Hunter and Evans, 1993\ growing human populatiorthe use ofefficient
and/or destructivefishing techniques (monofilament gilinets, Scuba equipment, spear guns,
power boats, sonar fish findersgnd loss of traditional conservation practica® putting
increasing pressure on nearshore fisheiBeock et al., 1985-riedlander et al., 2003 owe,
1996). If longterm sustainability of fishery stocks is to be achieved, actions must be taken to
address these pressures and conserve existing coastal fisheries.

b 2 NIi K a@bsisteick i3hing

The locahearshorefisheries of the northcoasth a2f 21 QA FNB | oNRIKG &
f2y3 KA&aG2NR 2F &adzoaAraidSyoOS FAakKAy3d yR 3IFGKS
practices of ommunity selfmanagementwith natural resourcesnanaged by those that use

them and know them begfPoepoe et al., 2007This subsistece-fisherymanagement

approactt Ay O2ye2dzyOiAz2y 6A0GK GKS NMzZZIaSRZ NBY2(0S:
northern shorelineK & 6SSy (K2dZAaAK{G (2 KI @S LINBOSYiSR b2
from slipping into the same state of decline asesthere in the main Hawaiian Islands.

az2Q2Y2YAQa | Aadz2Ne

al NAYyS NB&2dzNOS & -webt2ofishre prithdrily Hatveltedby a cfraniibity of
YIEGADS 11l AAlFYya K2 NBAARS Ay (GKS ySINbe& |12Q
| 2 Q2 f S Kstablishedling1924fter the US Congress passed the Hawaiian Homes

Commission Act in 192and act intended toeturn Hawaiians to the land. The communitgs

apopulation of about 1,000 native HawaiiafisdzA a | £ | YI 2 pa@RtABIAAZ MDD
strong communal identity defined by shared cultural heritage and a system of interdependence
andsocial reciprocitfPoepoe etal., 2007w S a A RSy Ga 2 F | 2dorid&ighdzl | 2 YS:
on subsistence farming and fishimnghich provide a third of the food consumed by the
community(Governor's Moloka'i Subsistence Taskforce, J99Mst| 2 Q2 f Quketinlds K 2

include active fishers, anitthas been estimatethat the average household consumes nearly

MM 13 2F aSIFETF22R LISNJ 6SS1 3 2(Rdedodetalzieod Sy GAYSa

Strong social cooperation and dependence on subsistence harvéssigy a collective interest

in properresourceuse andconservationl dzA  al € I YI 2 ptd Heprohdbtedta M pdp
local resource users as well as to fishermen who come from elsewhere to harvest within the

area In the past, whertertain fish species such as kunRafupeneus porphyreusere
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targeted for their high commercial value in markets in Honoluigh fexploitation by fisherman

FNRY az2f 21! Qiedibgdeclitinihs stdckSoNtRis speci®his serveds a clear

example of the consequences of deviatingm traditional subsistence fishing practices and

resource conservation norm&ecogrtion of the importance of communitpased resource

management led to the formationdf dzA al £ I YI (Rdza2@RYBRYR 2 az2W2Y2
1995.

In 1994 the Hawaii State Legislature established aproc€s8 RAFASR & 1 g1 A~ A w
(H.R.S.) 818832.6,for designating communitpased subsistence fishing areaowing

communitiesto manage shoreline marine resouradesnearby areas for subsistence fishing

(Governor's Moloka'i Subsistence Taskforce, J99dresponse to this legislation, the Hui

al t Yl 2 aréparédéa@srigrynanagement plan for the nortwest coast of

azf2(Q HRAal £ YI 295p@&itH@pédivedo> ™o

1 establish a marine resource monitoring program that integrates traditional and secience
based techniques

9 foster consensus about how fishing should be conducted to restore commualitgs
and caretaking

1 revitalize a locallganctioned code of fishing conduct.

In a two-year experimental periodhe State Department of Land and Natural Resources (DLNR)
RSAA3IAyYylI G§SR a2 Q2 YRS &smafmRriionfithe OBY Y@y A 18 Qa FAAKAY
as a community subsistence fishiaigea, with fishing gear restrictions and monitoring of

resources and fishing activiti€OLNR, 1996 After the experiment, the state drafted

regulations for permanent government designation of a subsistence fishing area limited to the
twobays,Ly hOG20SNI HnnnX (§KS 5[ b w,atkvBich@mnunitddzo £ A O K
leadersexpressed ambitions fa much larger special are@ihey proposed traditional

I K dzLJtiam@work(Smith and Pai, 1992n whichland and seavould be managed as

interconnected units. The Hui proposed to manage local fisherieg@iogoto mutually agreed
a0FyRINRAE OGKFG g2dd R ff2¢ GKS adGrasS G2 SoIt dz
(Poepoe et al., 20Q7However Utimately, the CBSFA management plaroposed by theHui

was rejected.

Current proposed management

Despite the passage @BSFA SIA af F GA2y Y2NB (KIy wuwn &SFNaBR |3
remains to be established with an approved management.gladzA anf I YI h a2™ 2Y2
continues toadvane a renewed proposab make traditional subsistence harvesting practices

legally enforceableinthdS& A 3y 6 SR I NS 2F az2f21F¥YAQa y2NIK

Current proposed CBSFA regulations aim to reaffirm and prblatve Hawaiian traditional
and customary subsistence fishing, cultural, and religious practices, and to protect the diversity,
abundance, and accswility of the marine resources upon which these practices fiéig.
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proposed management areaextends® Y Y I f I S2 1 Wof A 2 NHeRRlats?

the east,with the eastern boundary lining up with the western boundary of Kalaupapa iNatio
Historical Parlkirom the shoreline out to one nautical milBroposed regulations include a mix

of bansbag limits, size limits, and seasonal closures for certain species of interest. It also bans

night diving, spearfishing on scuba, and commeiaing(with exemptions for trolling for
pelagic species, and for deep bottomfishing outside of 40 fathofspecial protection area is
proposed forY | g I WI fagimportaht@éursery area for many speciaseaswhich
traditionallywere left aloneto allow fishes to rest and replenisiihe protected nursery area
would limit fishing and recreational activity, with certain exceptions.
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b)
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Species of interest

| Kdz LInfdzal FfdzZlF | YR SchiisfuibréviolSceus wS Rf A LJ LI NN {

tg2 27T largestiparGifisi®pcies NS dzKdz ~ St S~ St S Soamus £ S wSRf A
rubroviolaceusand the endemic uhu uliuli (male Spectacled parroti@hprurus perspicillatyis

(Hoover, 2008 For S. rubroviolacey4.50, or he length at whictb0% of the population has

reached sexual maturity, is around 13 inches fork length (#iigh is larger than theuerent

State rule oiminimum catchsize of 12 inchesThis means that fish that may be legally caught

and keptmightstill not be reproductvely mature, thus contributingto population declinesin

0KS a2~ 2 Ya Miuch diibe stateleclines of uhypopulatiors have been observed

over the last 15 years

Y n Y{Whitesaddle Goatfis®Parupeneus porphyreus

YAaYisl F gF A" AQa BRaloivdateSgoRiSHAAdB highlyprizedandtargeted,
reputed to be the best tasting of the Hawaiian goatfishaditionally, kK Y wasused as an
offering to the godsGrowing up to 20 inads, itis typically low in the water columassociated
with the bottom where they forage over sand and rublue to heavy exploitation in the past
few decades] n YAny (G KS a2~ 2onsderad td bMépletedd a

Recenttrendsfor A Yn VR tnfdzl | fdzl I o6dzKdz WSt SWSt S0

Datasince 2006rom Kalaupapa National Higtdh OF £ t I NJ F2NJ {nYn FyR L
showpromisingpatterns.While thei NEY R Ay {1 nYn | 0 deglightiyhénstive Yy R 0 A
the relationshipdoes not appear to be statistically significalt. f dz] I £ dz] | has 6 dzy Rl y OS

increasednoderatelysince 2006 with a significant increase in biomagsdicating larger fish

are nowpresent

Kole (Goldring surgeonfisBtenochaetus strigosus

Koleis aterritorial, groupspawning species found in shallow ssiirge zones of coral, rock, and
boulders5dzS (G2 GKS NRddAK O2yRAGAZ2Yya&a YdzOK 2F (KS @
a 2 Q2 Y 2 YighlyltaN@ed in the summer months when the conditions are c&iven

their life history characteristicshey are easily exploited and often overharvested, armkn

groups of large, reproductive individuals are greatly reduced (i.e. spawning group is harvested),
recoverycan beslow.

Objectives of this report

This reportaims tosummarizebaseline ecological dagatheredon the North Shore of the

island of Molq @ the{ G G S 2 Divisidn oflIAduaia Redourcebe Kaulapapa

National Historic Park, NOAA Pacific Islands Fisheries Science @editbe Fisheries Ecology
wSaSIENODK [0 2F GKS ! yAGSNERAGE 2F 161 AQA 0



SOz2aeaidsSya 27 b2 Nl K foeudor Key spekigsnpartarit th theNidald2 NI+ £ a
communities, and describes the marine res@msgrelative to other locations in th&tate.

9FF2NIa (2 SadlrofAaak NBIAdzZ FGA2ya F2N) GKS az2Q?
have long been underwagnd have beeinformed by local knowledge and customs. The
summaryevaluationpresented hereirservesto contribute to these efforts by providing a

guantitative ecological analysis conducted using scientific metHaashermore, this baseline
assessment provides a platform from which future monitoring efforts and evaluations may be

based.

az2”" 2¥M2Y¥Y YR (KS y 2 Nlskek 10 2staflish CBSFA mgulatdrigristreifood,
economic, and cultural sustainabilitgBSFAesignationwould bring the rich local knowledge

and traditions of thea 2 W2 Y&@nMmunity togethemwith the formal rule making authority and
enforcement capabilities dhe DLNR The CBSFA procéssn important new tool that the

state can use to work with communitiestdNR G SO0 | | ¢ A WAdDddev¥dpNA Y S N
managemengctivitiesthat supportecdogicaland culturalsustainability.

&
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{ dzZNBSea (G221 LIFOS Ay alé& YR !dz@3dzald 2F HAawMmT
Nihoa Flatsn the east Fig2). Surveys were conducted using a stratified random sampling
design restricted to habitats with > 50% hard bottobased on NOAA Benthic Habitat maps
(Battista et al., 200)f with the study area stratified into segments from east to west to ensure

spatially comprehensive representatioB.dzNJi K S N 2 NB X rved g@sla Sepdragel . | & &
stratum, to ensure thorough sampling of this area of interest.

A total of 141 surveys were conductddllowing standardunderwatervisual census (UVC)
methods in which observers recorded spec&ze(total length, TL)and abundancef all
observed fishes within 25 x 5 m transecibe
habitat was classified at each transect start, as
was a ranking of complexity, on a scale of 1to 5
with 1 being flat pavement and 5 being large
complex boulders or other types of habitat with
large @ves, overhands and/or ledgeBenthic
data were also collected along the transects usi
photo-quadrat methods, where photos of the
benthos were taken from 1 m above the substra
at every meter along the transect line.

Pavement Rock and boulder

Pavement with ledges

Legend
“IKalaupapa Ntl. Historic Park
Habitat

< Pavement

@ Pavement with ledges
©® Rock and boulder

Fig2. Underwatervisual censusurvey points (n = 141) from May and August 2017 sampling periods; classified by
habitat type as determinedn situduring sampling
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NOAA Habitat - Cover

X Coral 10%-<50%
[ Coralline Algae 10%-<50%
[ Macroalgae 10%-<50%
Turf 10%-<50%

urf 50%-<90%
I Turf 90%-100%
[ Uncolonized 90%-100%
B Unknown

Fig3. NOAA benthic habitat maps of study area, depictilagses of (a) geomorphological structure, and (b)
biological cove(Battista et al., 200}
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Fish

Reef fish biomass

Mean total biomass ofeeffishon Northa 2 t 2 Wak1@2(+ 14) g / M, with samplesanging

from 0.9 to 840 g / m. Biomass of resource species of reef figh (+ 13) g / M, with samples
ranging from0to 829¢g / m2. Resource biomasdy b 2 NIi Kwas High @lative tdhother
FNBFa Ay K Sapproximéatdy 32irfies highes thanthat of other norixposed
shorelines, and nearly 3.5 times that of the main Hawaiian Islands (MHI) in getigbal Mean
biomass of resarce species estimated from May and August 2017 survey data is consistent
gAGK SadAaYl GSa TR analysks & ResolirgeRibnibs Byimokig§)d O &
GKAOK AYRAOIFIGSR GKIG b2NIK omastd feso@de spdieRin G K S
the state.
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Fig4. Biomass of resource fish across study area.
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Fig5. Resource specidgomass (with 95% confidence intervals), foaN2 f 2, ptheQrforth shores in the MHN.
Oahu, and all MHI (data for other sites from HIMARC 2017 and Friedlander et al. 2017).
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Fig6. Mean biomass of resource fish from Noah2 t 2 3017Qurveys (red bar), compared with biomass from
other areas of the main Hawaiidslands (Friedlander et al. 2017). Crbssched areas represent proportion of
biomass comprising reef sharks and jaek® f 2 Kobld&uAs the same area as the 2017 sampling; both estimates
indicate this area has the highest biomass in the state, buirdan the biomass in the pristine Northwest Hawaiian
Islands (NWHI; purple bar).

By Habitat

Ly GKS b2NIK az2f 21| Qresouicé figREomassi&h densiy2aid f 06 A 2 YI
species richnesgaried by habitat type. Pavement habitat, characterized by low relief and low
structural complexity, had less than half the mdat biomass of Pavement with Ledges and

Rock and Boulder habitgthabitats of higher structuralomplexity Fig7,

Tablel). While none of the surveys had zero fish, all the surveys which had resource species
biomass of 0 were in Pavement habitats (and had very low total bionRRgsk and Boulder
habiats also had more than twice the fish abundance and species richness of Pavement
habitats.Rock and boulder habitat also had substantially higher sea urchin density than other
habitats(Fig.

Trophic structure of fish communities varied with habitgbe (Fig. Pavement habitat hdia
higher proportion 79%by biomass) of herbivores than other habit@g%in ROB59% in

11



PAVL)while mobile invertivores are more highly represented in pavement with le(Rf%)
than other habitatg17% in ROBL2% in pavement)Rock and boulder liethe most even
diversity of the habitat types in the study area, buasstill dominated by herbives, asvere
the other habitats

Tablel. Mean fish assemblage metrics, by habitat type (£ st. err.).

Total Resource species
reef fish bomass biomass Density Spp richness
(g/m?) (g/m?) (indiv/ 100n¥) (no. spp)
Pavement 102.41(23.2) 93.69 (23.1) 72.88 (6.2) 11.80(0.7)
Pavement with ledges 214.54 (33.2) 189.43 (30.7) 119.79 (14.8) 18.67 (1.3)
Rock and boulder 223.41 (17.4) 180.88 (16.3) 164.7 (100) 25.78 (0.7)

250 200 30
0
& N~ —E—
S, 200 I 2~ 150 B 2B
k] T [N c o
P l T G E G 2 20
o
@ 150 s n ©
= - QL =
g 2 — 100 S~
s 0 55 58 10
8 o £ c o0
% = 50 S x
50
? >
(0]
oy 0 0
PAV PAVL ROB PAV PAVL ROB PAV PAVL ROB

Fig7. (a)Resource fishiomass (g / 1f), (b) mean fish density (no. indiv / 100 m-2), and (c) mean species richness
(no. species / transect), by habitat type (£ st. err.)
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Fig8. Mean sea urchin density (z st. err.), by habitat.
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Fig9. Trophic structure of fish communities, by habitat

Given the clear difference in fish assemblage metrics between habitat tmesass

comparisons between locati@were further assessebly habitat type. Survey data from other

locations wereattributed with habitat types based on NOAA Benthic Habitat Mgtapcture

classesHattista et al., 2007)Assessment of resource biomass for Rock and Boulder and

Pavement habitats showed consistent patterns with those previously presented. Biomass of

re2 dzNOS FA&AK Ay w201 YR . 2dz RSN KFroAdGlrGa 2y b
similar habitats on coastlines of similar exposures. With a mean of 180.9 (+ 163)Rpok

YR . 2dzZ RSN KIoAGlGa 2y b shelbiomasad resdlrde SpacieK | oS 3
than those of other northern coastlines in the main Hawaiian Islaadd nearly 40X the

OA2Yl aa 2 7T (Fip.20RNVKile thexlifféreizces were not as pronounced in Pavement
KFoAGFG&S b2NIK a2t 8spurc@biomass ik this haStaBdihmHeittiik KA 3 K
Pavement habitats elsewhere in the MHI (Aigb). A closely analogous structure class was not
available for Pavement with Ledges.
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Fig10. Meanbiomass(g / n?) of resource specieis (a) rock andboulder habitats and (b) pavement habitats st.
err.).Northa 2 f 2 dompgarkd to all other north shores in the MHI, nearby North Oahu specifically, and statewide
mean. Data source for comparisons: HIMARC 2018

Species of interest

Mean biomass of seleetl resource species (koletenochaetus strigosugumu,Parupeneus
porphyreusanduhu, Scarus rubroviolaceusaried substantially blgabitat ig). Kole occurred
exclusively in rock and boulder habitat. Kumas observed in rock and boulder habitat, as well
as pavement with ledges and cracks, but had very low biomass in flat pavement habitats, a
pattern similarlyobserved in uhuChlorurus perspicillatysiso a species of interest in the study
area,was notabundant enough in surveys to be included in the analyses aof uhu

Rock and boulder habitats and pavement areas with ledges and overhangs have greater
structural complexity than flat pavement habitats. Higher complexity provides more holes and
spaces thatigh can use for refuge, and these patterns of higher biomass in habitats of greater
structural complexity are further supported by analyses of rugasitkings (Fig. 12).

. Kole Kumu Uhu
N 5 1.5 25
£
2 4 20
B 3 Lo 15
£

2 10
o
2 0.5
5 M .
o
= O 0.0 0

PAV PAVL ROB PAV PAVL ROB PAV PAVL ROB
Habitat Habitat Habitat

Figll. Mean biomass of species of interest, by habitat type. PAV = paveal, = Pavement with ledges, ROB =

rock and boulder.
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Figl2.Mean biomass of resource species, by rugosity ranking. Rugosity estimates are on a scale of 1 to 5, with 1

being flat pavement and 5 being large complex boulders or other types of habitat with large caves, overhands
and/or ledges.
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locations around the&State Fig83). Kumuand uhu showed higher mean biomass on North

az2zft211 QA GKIFIYy GKS adl &S AR Scompgrdolexpdsupe, heary LI NR y
OA2Yl aad 2F 1 2ftS3T 1dzYdzzZ IyR dzKdz 2y az2f21F QAQa
other islandsA patrticularly strong contrast was observed in the comparison of the north shores

2F az2f 21 QdsourcgfRbih QN KazT2y b2NIK az2f 2](1020K) ¢ a RI
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Fig8. Mean biomass (+ SE) of species of interest; Narthf 2 domngarkd to all other north shores in the MHI,
nearby North Oahu specifically, and statewide mean. Data source for comparisons: HIMARC 2018

Differencesn fish communitiesvere also apparent in the size structure of species of interest.
Sizes of kolgkumu, and uhuof Northa 2 t 2 Weke@ekerally larger than those of the MHI as a
whole Fig94, Fig105, Fig116).
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