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Abstract

Coral reef fish stocks are managed under the Archlpelagw Flshery Ecosystem Plan (FEP) for the
Hawaii, American Samoa, Marianas Archipelago and Pacific Remote Island Areas that was
developed by the Western Pacific Fishery Management Council (Council) and implemented by
the National Marine Fisheries Service (NMFES) under the authority of the Magnuson Stevens
Fishery Conservation and Management Act. Presently, coral reef fishergtare primarily harvested
within the 3 nautical mile state/territory/commonwealth jurisdiction sising taultiple gears and
harvested asa multispecies complex. On an archipelagic scale, regbfish contribution to the total
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Acronyms and Abbreviations
ABC — Acceptable Biglogical Catch

ACL — Annual Catch Limit

ACT - Annual Catch Target

AM — Accountability Measure

BMUS — Bottomfish Management Unit Species

Council — Western Pacific Regional Fishery Management Council
CPUE - Catch Per Unit of Effort

CREMUS - Coral Reef Management Unit Species

Hawaii DLNR -~ Hawaii Department of Land and Natural Resources
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EA — Environmental Assessment
FEP — Fishery Ecosystem Plan
FMP - Fishery Management Plan
FR — Federal Register

HDAR — Hawaii Division of Aquatic Resources .

MHI — Main Hawaiian Islands |

Magnuson-Stevens Act — Magnuson-Stevens Fishery Conservation and Management Act
MEMT — Maximum Fishing Mortality Threshold :

MSST -~ Minimum Stock Size Threshold

MSY — Maximum Sustainable Yield

NMES — National Marine Fisheries Serice

NWHI -~ Northwestern Hawaiian Islands

OFL — Overfishing Limit

P* — Acceptable Risk or Probability of Overfishing
PIFSC - NMF'S Pacific Islands Fisheries Science Cen
SDC — Status Determination Criteria

SSC — Scientific and Statistical Committee
TAC - Total Allowable Cat




Background Information

The 2006 Reauthorization of the Magnuson-Stevens Act required that Regional Fishery
Management Councils (RFMC) develop annual catch limits for each of its managed fisheries that
may not exceed the fishing level recommendations of its scientific and statistical committee
(SSC) or peer review process. Moreover, Councils were required to amend their fishery
management plans to establish a mechanism for specifying annual catch limits at a level such
that overfishing does not occur in the fishery, including measures to ensure accountability.

The process by which annual catch limits will be implemented has been the focus of
much attention by the National Marine Fisheries Service (INMES) and the Councils through the
National SSC Workshops which were convened each year in 2008 to 2010.

The MSA further directs that, unless otherwise provided for under an international
agreement to which the U.S. participates, this mechanism must be established by 2010 for
fisheries subject to overfishing, and by 2011 for all other fisheries. On January 16, 2009, the
National Marine Fisheries Service (NMFES) published advisory guidelines under 50 CFR
§600.310 (74 FR 3178) to assist RFMCs in implementing ACL and AM requirements.

To comply with the ACL and AM requirements, the Western Pacific Fishery
Management Council (Council), in coordination with NMFS, prepared an omnibus amendment
to the Fishery Ecosystem Plans (FEP) for American Samoa, Hawaii, the Mariana Archipelago
(Guam and the Commonwealth of the Northern Mariana Islands (CNMI)), Pacific Remote Island
Areas, and Pacific Pelagic fisheries. The amendment describes the mechanism the Couneil will
use to specify ACLs and AMs for each FEP fishery. This includes:

1) Establishing a mechanism in each FEP that the Council will use to determine ACLs
and AMs , including a process for setting acceptable biological catch limits (ABCs);

2} Adopt the ecosystem component (EC) species classification described in the NMFS
advisory guidelines for National Standard 1 (NS1) so the Council can develop specific
criteria for identifying EC species in subsequent amendments to the FEPs; and

3) Identify pelagic management unit species that have statutory exceptions to the ACL
and AM requirements. The ACL and AM mechanism is designed to ensure long term
sustainability of the fishery resources under the Council’s jurisdiction.

Annual Catch Limits for Coral Reef Fisheries

Among the more difficult stocks of fish to be managed through catch limits are coral reef
fish. Coral reef fish landings are highly diverse, with up to 700 species appearing in the Guam
and Northern Mariana Islands catch records. While high species diversity is not confined to coral
reef fish—West Coast rock fish number in excess of 70 species—-reef fisheries are multi-gear
fisheries with widely overlapping catch compositions, and with multiple landing sites.



In Guam, Northern Mariana Islands and American Samoa, reef fisheries are sampled by
creel intercept surveys of shoreline and boat-based fishing, from which expansions are generated
to give annual catches. Samples of catch and effort are small relative to the volume of fishing
and expansions thus have wide error distributions. On the other hand, the creel surveys record all
fishing so include commercial and non-commercial catches. In Hawaii, all commercial fishermen
have to obtain a commercial marine license and submit monthly catch report to the Division of
Aquatic Resources, so commercial reef fish catches may be more complete than in other
locations. Recreational and subsistence reef fish catches are recorded in the Hawaii Marine
Recreational Fisheries Survey (HMRFS) which again is a small sample.of the overall effort

ne, either from shore or
e place, however on
rate catches between

In all locations, most reef fish are caught within the coas
boats operating along the margins of coastal coral reefs. Fishing
offshore banks and reefs but it is currently difficult if not imp:q sibie 03

federal component with respect to setting catch li
fishery in these island areas is mostly subsistence’

and Dalzell 2010). The coral reef fisheries m"these
towards a single speczes It is characterized bymu

istory and demographic parameters. Age and
fish achieve their maximum size and size at
iency to fishing. Moreover, estimation of the natural

shed biomass estimates, may provide initial estimates
of catch limits for reef fish based on average catches may
ductivity, and being averages are likely to be exceeded in some
ty to set imits on reef fish catches may be limited, especially if

on “Establishing Anndal Catch Limits for Coral Reef Fisheries in the Western Pacific Region”
from February 1 to 4, 2011 at the Council Office Conference Room. The workshop participants
formulated a prioritized set of actions based on the presentations and scientific discussions. Part
of the actions was to analyze the fishery dependent data and determine the species that make up
90% of the total catch to determine which species are subject to risk of overfishing. The logic is
that targeted or highly harvested species are more at risk than those that are caught in small
numbers. However, this assumption does not apply for species that are naturally in low numbers
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or are rare that even low level of removal can cause a decline in the stock. These species will
automatically be separated out and will be dealt with independently.

The process by which the Council will specify ACLs and Accountability Measures on
species under the Fishery Ecosystem Plans is described in the Omnibus Amendment document.
The Amendment documents also described the process by which ACLs are to be determined if
the stock is classified as a Tier 5 stock (a data poor stock with only a time series of catch is
available). The coral reef fishery is considered under Tier 5 thus the ABCs will be determined
using a certain measure of central tendency and variability over the time;series of catch
information as guided by (but not limited to) Restrepo et al. 1998. The optiens presented in this
paper are the first among a series of step towards determining ac
determination for the coral reef fishery in the Western Pacific.

In 2006, the MSA was reauthorized and re
to amend their fishery management plans (FMP).
for all fisheries at a level such that overfishing does n ur WQ implement mi€asures to

' _ esponse to the ACL requirement,

the Council amended its five FEPs, (Antgric ariana Islands, Hawaii,

Pacific Remote Island Areas and Pelagic

of the “33 and the acceptable level of risk (as determined
ABC would result in overfishing. However, the coral reef

nly caich time series are available. In this case, a quahtatlve
nand group consensus (such as described in Restrepo ¢t al.
¢ ABCs based on a measure to define recent catch.

The second €le quires the Council to determine an ACL that may not exceed the
SSC-recommended A Amendment 1-3 includes methods by which the ACL may be reduced
from the ABC based oh social, economic, ecological, and management uncertainty (SEEM)
considerations. An ACL set below the ABC further reduces the probability that actual catch will
exceed the OFL and result in overfishing; however, the ACL may be set equal to ABC if an
annual catch target (ACT) is used.

The third and final element in the ACL mechanism is the inclusion of AMs. AMs prevent
ACLs from being exceeded and correct or mitigate overages of ACLs if they occur. For example,
AMs may include, but are not limited to, closing the fishery, closing specific areas, changing bag
Himits, or other methods to reduce catch. An ACT may also be used in the system of AMs so that
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an ACL is not exceeded. An ACT is the management target of the fishery and accounts for
management uncertainty in controlling the actual catch at or below the ACL.

I the Council determines that an ACL has been exceeded, the Council may recommend
as an AM that NMTS reduce the ACL in the subsequent fishing year by the amount of the
overage. In determining whether an overage adjustment is necessary, the Council would consider
the magnitude of the overage and its impact on the affected stock’s status. Additionally, if an
ACL is exceeded more than once in a four-year period, the Council is required to re-evaluate the
mechanism of ACLs and AMs and adjust the system as necessary to improve its performance
and effectiveness. Figure 1 illustrates the relationship between the terfis used in this section.

see Amendment 1-3 to
ulations (76 FR

For more details on the specific elements of the ACL m ;
the all FEPs (76 FR 14367, March 16, 2011) and the final iny mentl
37285, June 27, 2011). 4

<+ Overfishing Limit (Corresponds with MSY)
<«+— Acceptable Biological Catch

¥~ Annual Catch Limit

- <— Annual Catch Target (optional)

.« ABC may not exceed OFL. The distance between the OFL
and the ABC depends on how scientific uncertainty and
risk of overfishing is accounted for in the ABC control
rule.
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* AMs prevent the ACL from being exceeded and correct or
mitigate overages of the ACL if they occur. ACTs are
recommended in the system of accountability measures so
that the ACL is not exceeded.

Increasing

Figure 1. Relationship FL, ABC, ACL, and ACT.

Purpose and Need

Provisions of the American Samoa, Guam, Northem Mariana Islands, and Hawaii FEP
requires NMFS to specity an ACL for species listed as coral reef management unit species
(CREMUS) as recommended by the Council as well as requires AMs to be implemented to
ensure the ACL is not exceeded and correct or mitigate overages of ACLs if they occur. The
fishery management objective is to specify an ACL and AMs that will prevent overfishing from
occurring, and ensure long-term sustainability of coral reef fish stocks.
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Proposed Action
The proposed federal action is the specification of ACLs and AMs for the Coral Reef
Management Unit Species in the American Samoa, Guam, Northern Marianas and Hawaii for the
2012 fishing year. No ACLs will be specified for the coral reef fish stocks in the Pacific Remote
Island Areas (PRIAs) because: 1) the area had been declared as a Monument through Presidential
Proclamation 8336 thus there is currently no existing fishery in the area; and 2) there is no
fishery data is available to the Council from which the ABCs and ACLs can be derived from.
However, the Council would appreciate if NMFS could verify with the US Fish and Wildlife
Service if such fishery data exist within their jurisdiction. The fishing year for coral reef fishery
starts on January 1, 2012, and ends on December 31, 2012. Catch “he counted towards the
ACL would be calculated from the opening of the fishery.

There is no mandatory catch reporting for commercia“f shermar

S U1 of the island areas
under the WPRFMC jurisdiction except for the State of Hawaii.

are used to

bottomfish fishery, thi
additional fast tracking

-at its maximum and can no longer take in
significant factor that they are able to do

rage ; a:nd recommend to the Council to correct the operational
ge, as well as any biological consequences to the stock or
erage when it is known. The Council can apply an overage

urred with the SSC to utilize family level aggregations for coral reef fin
fish to reduce the nuniber of ACL spemﬁcatmns and limit the specifications to the top 90% of
the total coral reef fish catch. The taxa comprising the remaining 10% will be grouped into one
complex as minor fishery components with a single ABC. The Council further recommended
that species that are particularly rare or vulnerable will have a separate ACL for each. The
vulnerable species was identified as Napoleon wrasse (Cheilinus undulatus), bumphead
parrotfish (Bolbometopon muricatum), and reef sharks as determined by the Council. The 75th
percentile of the entire catch history for each family was used to define “Recent Catch” when
applying the Tier 5 control rule. The Council also concurred with the SSC’s rationale for
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multiplying “Recent Catch” (here defined as the 75th percentile) by the multiplier of 1.0 to
calculate the ABC for the coral reef family groupings as provided for in the Tier 5 control rule
The Council noted that although coral reef taxa are Tier 5 and most lack estimates of MSY, stock
biomass (B) is likely to be above Busy (B > Busy) based on the ratio of catch to biomass
estimates described in Luck and Dalzell (2010). While MSY is unknown, setting ACL equal to
ABC is consistent with NMFS approach to setting ABC for Only Reliable Catch Stocks (ORCS)
and would prevent excessive increases in catch. Therefore the Council further recommended that
ACL for each family be set equal to the ABC based on the above mentioned rationale. For the
Hawaii opelu (Decapterus macarellus) and akule (Selar crumenopthaimus) where MSY has been
estimated through a research study by Weng and Sibert (2000), the S d, set ABC equal to
MSY and the Council further recommended ACL equal to ABC. ..

Decision to be Made

complex for fishing year 201 2, including a post s
longer terms.

Public Involvement
Atits 1517 mecting, the Council co
Coral Reef Flsh ACLs and AMs. The 107" SSC

managemeni

Determining le s aggregations

The level of spgeiés aggregation would enable reduction of the number of ACL
specifications that nee to be made by grouping species by analogous life history strategy,
vulnerability to the ﬁshery, habitat occupancy, ecological and biological characteristics
consistent with the FEPs. The levels of aggregation considered here is family level grouping with
provisos of limiting the specification to groups that comprise the top 90% of the total catch with
the apriori assumption that these are the groups that frequently interact with the fishery and most
likely going to be harvested in a higher rate than the other groups which can be considered as
incidental or minor portion of the catch.
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In its 107" meeting, the SSC chose to apply ACLs on a family level aggregation that
comprise the top 90% of the coral reef fish catch. Under this scenario, all coral reef ecosystem
MUS that comprise the top 90% of the coral reef fish catch will be grouped to family level while
the remaining 10% will be grouped into a single multi-species stock complex for the purpose of
setting ACLs. This will be done for each of the FEP area with Guam and CNMI treated
separately. To accomplish this, for each year in the available time series, the individual species
under the coral reef MUS would be pooled to their respective taxonomic families. This exercise
was done by the Coral Reef Ecosystem Plan Team for the purpose of annual monitoring and
reporting on the status of the coral reef MUS. This result in the pooling.ef the corresponding
catch landing for all the species into one family level catch upon whigh'the:expansion algorithm
will be applied (depending on the method used to catch the fish) me up with an expanded
family level catch. Percentage contribution of each family was.¢;
CREMUS landing and sorted to decreasing value. Cumulative
adding the respective percentage contribution with the sugee

component of the CREMUS that is vulnerable t0:0%
otherwise. The 10% group is also characterized by sp
based on the percent occurrence in the catch time series.

I*m1ttently appee{r in the catch
hese values, the SSC would
coral reef ecosystem stock

In considering the use of stock comp"fm(, ag
the National SSC-ORCS Wo king Group (Berk,s

complex, noting:
of data poor species:
controlled in—season C

e necessary l‘o build some additional conservatism into the
certainty associated with management using stock
is recommendation, vulperable species such as the
ish, and reef sharks were separated from their respective
ACL specification. Aside from separting the vulnerable species,
mic family minimizes mixing of extremely different species into
fes. Taxpnomic family grouping considers similarity in life history strategy,
al:sind ecological characteristics although we still recognized that there is
still some degree of differences between species within a family. Additional measures were taken
in order to reduce the Scientific uncertainty by conducting temporal trend analysis of fish length
of representative species, size frequency distribution analysis of the catch and underwater census
data, comparative regression analysis of the fish length time series data from catch and UVC,
catch to biomass ratio, and proxy MSST calculation. Any signal indicating that there is a
problem with the species or family groups based on these series of analysis then a more
conservative and precautionary approach will be used when specifying ABCs and ACLs.
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Under this approach, the family level aggregation of the top 90% and the multispecies
stock complex that comprise the remaining 10% would be used to establish limits and reference
points for each area, consistent with the overfishing provisions for coral reef fisheries as
described in each archipelagic FEP.

Pros Cons

Provides higher resolution than a single This will increase the number of ACLs that
aggregated MUS and may provide a better needs to be specified:

biological and ecological characterization.

Does not increase the monitoring burden Am. Samoa = 12 N

because the catch reporting is summarized ona CNMI=12

family level. Provides an optimum level of Hawaii = 16 (CREMUS)

estimating catch to biomass ratio as an estimate Guam
of mortality by limiting the fished and unfished
species on a family level. Catch to biomass
information is already available. Expanded
catch data from creel survey is also available.
The assumption that the top 90% is more
vulnerable to overfishing than the remaining
10% is a tolerable assumption. Reducesthe
number of groups that need specification:
Provides fisherman some buffer in terms
selecting which groups to targets once one
the families is approaching it’s catch limit.

ympdosition within the family. The
e can still increase on a
sies and could cause it to become

ompared W th the harvested stock and would
=depend on what is dominant in the family. The
biomass are not estimated on an annual basis,
Fit is not feasible to assess the stock status
-oh an annual basis if using biomass as a
measure for stock abundance. Annual
assessments are needed as part of the

accountability measure.

of the CREMUS groupings (in families) generated by the
ormation Network was used to calculate the top 90% of the total
coral reef fish cate fining of the remaining 10%. The sum of the catch for the whele time
series for each CRE family was calculated and was subsequently divided with the total of
all CREMUS families: Each ratio was converted to percentage by multiplying with 100 and the
percentage landing was sorted to decreasing order. The cumulative percentage was calculated by
adding the percentage landing with the landing of subsequent family until 90% was reached. The
remaining groups were aggregated into a single species complex comprising the remaining 10%
of the total catch and regarded as the minor fishery catches. The CREMUS groupings contained
general categories like “other fin fish”, “other invertebrates”, *

Western Pacific Fi

miscellaneous reef fish”, and
“miscellaneous shallow bottomfish™ which are regarded as dump bins for fish that are not
associated with the major families in the reef fish families and fish that were not identified. If
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these categories fell on the top 90% of the catch, it was replaced by a number of families of reef
fishes that has the same percentage landing as this general category. The rationale behind
moving this general category down was the creation of this category was not based on any
taxonomic or biological reason and therefore is not a true stock complex.

All of the families under the coral reef MUS is almost entirely associated with coral reef
indicating that they occur in similar geographic distribution. Aggregating the coral reef MUS is
currently the most optimal level of aggregation to partly ensure consistency in life history
strategies, ecological and biological characteristics. The vulnerability ch family will vary
depending on the method being used to harvest the individuals. The géral reef fishery as a whole
is multi-gear and multi-species in nature. Normally, one reef fis
more types of fishing gear and similarly one fishing gear can har

sh from multiple families.
nappers and '
ed spearfishing

E%m;)lexes comprised of
for the complex as a whole. The
verall since they comprise the

comprised of generic categories such as misg:
not identified with any of the major familie

The table below shows {

Table 1. Families and stand
American Samoa, Guam, C

ol

CNMI Hawaii

-1
g
=
£
i
£

Families

=

el Rl

Carangidae —jack
Lethrinidae — en;
Scaridae* — parrotfish
Serranidae — groupers
Holocentridae — squirrelfish

Mullidae — goatfish

Mugilidae ~ mullets

Siganidae — rabbitfish

Kyphosidae - chubs/rudderfish
Labridae** — wrasses

Mollusk*** — turbo snail; octopus; clams
Crustacean*** — crabs

Remaining 10%

Mo X
ke

PR A XX

PP P H PO R KT R XK XX
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NOTE: :
* Family Scaridae does not include Bolbometopon muricatum (bumphead parrotfish)
B Family Labridae does not include Cheilinus undulatus (hamphead wrasse)

R Mollusk is covered by another complimentary ACL specification document

##%%  Toes not cover lobsters and kona crab in this document

Table 2. Total caich landing (from 1990—2008), percentage landings, and cumulative percentage of the
CREMUS families in American Samoa

CREMUS Group Total % landi Cumulative %
Acanthuridae — surgeonfish 308,950 - 15.43
Lutjanidae — snappers 301,148 30.46
Selar crumenopthalmus — atule 239,024 42.40
Mollusks — turbo snail; octopus; giant clams 52.25

Carangidae — jacks
Lethrinidae — emperors
Scaridae — parrotfish
Serranidae — groupers
Other Invertebrates

Other CRE-Finfish

Holocentridae — squirrelfish 90.27
Mugilidae - mullets 92.42
Misc. Bottomfish 94.35
Misc. Reef fish 96.25
Crustaceans - crabs 98.11
Labridae — wrasses 98.87
Kyphosidae — chubs/ 99.39
Mullidae — goatfisk 99.85
Siganidae — rabbitfish 99.97

Reef Sharks

CREMUS Group Total % landing Cumulative %

Lethrinidae — emperq 210,717 31.67 31.67
Carangidae — jacks 134,710 20.24 51.91
Acanthuridae — surgeonfish 49,649 7.46 59.37
Selar crumenopthalmus — atule 45,215 6.79 66.16
Serranidae — groupers 37,978 571 71.87
Lutjanidae — snappers 30,304 4.55 76.43
Mullidae — goatfish 29,903 4.49 80.92
Scaridae — parrotfish 29,156 438 85.30
Other Finfish 27,216 4.09 89.39
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Mollusks — turbo snail; octopus; giant clams 16,158

Mugilidae — mullets 13,605
Siganidae — rabbitfish 12,969
Holocentridae — squirrelfish 11,761
Labridac -- wrasses 8,121
Kyphosidae — chubs/rudderfish 4,198
Misc. Reef fish 3,663

Cheilinus undulatus — humphead wrasse

Misc. Bottomfish

Misc. Shallow bottomfish

Bolbometopon muricatum — bumphead parrotfish
Reef Sharks

Crustaceans - crabs

Other Invertebrates

Algae

91.82

93.86

95.81

97.58

98.80

99.43

99.98

99.99

100.00
100.00
100.00

Table 4. Total catch landing (from 1985-2008), percentag
CREMUS families in Guam

CREMUS Group

Cumulative %

Acanthuridae — surgeonfish
Carangidae — jacks

Selar crumenopthalmus — atule
Other CRE-Finfish
Lethrinidae - emperor:

Mullidae — goatfish
Mollusks — turbo sn

1,977

50
9

487,905
351,660
341,795
336,949
254,362
237,629
170,537
147,209

Holocentridae — squi 146,054
Reef Sharks 143,925
Algae £ ' 118,662
Labridae — wrasses 92,529
Cheilinus undulatus — humphead wrasse 47,880
Other Invertebrates 44,962
Misc. Bottomfish 5,454

Bolbometopon muricatum — bumphead parrotfish 2,917

531,492

15.45
25.56
34.98
43.28
51.50
57.28
62.73
68.16
73.46
77.28
81.00
84.66
87.42
90.00
91.86
93.45
95.04
96.61
97.89
98.90
99.42
99.91
99.97

100.00
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" will be dealt with i

Table 5. Total catch landing (from 1985-2008), percentage landings, and cumulative percentage of the
CREMUS families in Hawaii

CREMUS Group Total % landing Cumulative %
Selar crumenopthalmus — atule 33,559,719 37.10 37
Decapterus macarellus - opelu 16,302,192 18.02 . 55
Carangidae — jacks 11,674,677 12.91 68
Other CRE-Finfish 6,006,068 75
Mullidae — goatfish 5,632,576 81
Acanthuridae — surgeonfish 4,082,743 - 35
Holocentridae — squirrelfish 2,224,674 88
Mugilidae — mullets A 90
Lutjanidae — snappers 92
Mollusks — turbo snails; octopus; giant clams 94
Scaridae — parrotfish 95
Algae 97
Crustaceans — crabs 98
Other Invertebrates 99
Kyphosidae — chubs/rudderfish 99
Labridae — wrasses 100
Lethrinidae —~ emperors 100
Serranidae — groupetrs 100
Siganidae — rabbitfish 100
Misc. Reef fish 100
Misc. Shallow bottomfi 100
Misc. Bottomfish 100
Bolbometopon muri 100
Cheilinus undulatus — 100
Reef Sharks 100

_;mcluded each of the coral reef fish families. Boftomfish
pecification document. Deep and shallow water

specification eve ¥
arate ACL specification document

Species name Common name Deep or shallow component
Aphareus rutilans = Silvermouth jobfish Deep

Aprion virescens Gray jobfish Shallow

Caranx ignobilis Giant trevally Shallow

Caranx lugubris Black trevally Deep

Epinephelus fasciatus Black tip grouper Shallow

Etelis carbunculus Ehu Deep

Etelis coruscans Onaga Decep

Lethrinus amboinensis Ambon emperor Shallow
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Lethrinus rubrioperculatus Redgill emperor Shallow

Lutjanus kasmira Blue line snapper Shallow
Pristipomoides auricilla Yellowtail snapper Deep
Pristipomoides filamentosus Opakapaka Deep
Pristipomoides flavipinnis Yelloweye opakapaka Deep
Pristipomoides seiboldi Kalekale Deep
Pristipomoides zonatus Gindai ' Deep
Seriola dumerili Amberjack Shallow
Variola louti Lunartail grouper Dee

Estimation of OFL _
Being a Tier 5 stock, most of the coral reef fishes do n

Hence these species still remain as Tier 5 stocks.;

Calculation of ABC

Amendment 1-3 of the Pacific Rgmote Island Are
Hawaii Archipelagoes described Tier 5 a:
stocks belongs in Wh_lch there are no MS

ost of the coral reef fish
cks and only a time series

eragé%f the inshore data collection also changed expanding
a (1980°s) to cover the western and eastern region of the island

>selecting a segment of the time series without prior knowledge of
the local conditions c: fuse bias towards setting any ABCs on a particular stock. This was
the rationale for usingdhe entire time series to define “recent catch” in lieu of selecting a “time
period where there is no quantitative or qualitative evidence of declining abundance”. By using
the entire time series, one can therefore incorporate the peaks and troughs brought about by
positive and negative changes in the fishery and changes in the data collection.

American Samoa. Ehé

Once the universe of stocks has been defined, the SSC was presented an array of means
of the catch estimates upon which the Tier 5 Control Rule will be applied. There are several
metrics to choose from but generally choosing between using: 1) an arithmetic mean; 2) an
arithmetic mean with 1 standard deviations above the mean; 3) an arithmetic mean with 2
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standard deviations above the mean; 4) a geometric mean (one tailed mean); 5) the 75%
percentile; and 6) 95" percentile. The arithmetic mean takes into consideration extreme values
thereby inherently incorporating a larger fluctuation in the data set while geometric means tend
to minimize the effect of extreme values and the effects are limited to the true fluctuation of the
data. The standard deviation added to the mean incorporates the variabilities and uncertainties
above the mean. The 75® percentile is the value of an array (in this case a catch time series)
below which 75% of the observations may be found, and similarly with the 95' percentlle with
95% of the data. The 75™ percentile was the preferred alternative by the SSC instead of the long-
term median (which is the same as 5 o percentile).

The series of table below showed the alternatives for possible ABCs ?for the coral reef fin
fish in American Samoa, Guam, CNMI, and Hawail using the s described above.
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Table 7. Alternatives for the acceptable biological catches for the coral reef fin fishes in American Samoa
using arithmetic mean, 1 standard deviation above the mean, 2 standard deviation above the mean, geometric
mean (one tailed mean), 75th percentile, and 95™ percentile.

Family Arithmetic mean + SD Geometric mean & percentile
| Mean StDev  1SD>mean 28D>mean| Geomean 75th_%ile 95th_%ile
: Surgeonfish 16,261 12,229 28,490 40,719 12,838 19,516 37,175
Snapper 15,850 7,025 22,875 29,900 14,324 21,607 27,391
Atule 14,060 29,337 43,397 72,733 2,330 8,396 63,722
Mollusk 11,601 9,431 21,032 30,462 6,058 16,604 27,01
Jacks 8,223 6,996 15,220 22,216 6,304 10,868 17,077
Emperor 7,667 4,509 12,175 16,684 6,185 10,255 15,112
Parrotfish* 6,311 6,654 12,965 18,619 3,959 8,145 18,278
Grouper 6,159 1,801 7,961 9,762 5,904 7,632 8,756
Squirrelfish 2,759 2,477 5,236 7713 2,087 2,585 7,304
Mullet 2,679 4,336 7,015 11,351 1,054 - 2,857 7.727
- |Crustacean 1,868 1,390 3,259 4,649 1,473 2,136 4,549
Remaining 10% 14,991 7,806 22,797 . 30,603 12,798 18,910 27,287
NOTE: * excludes Bolbometopon muricatum (bumphead parrotfish}

Table 8. Alternatives for the acceptable bio'logicai catches for the coral reef fin fishes in the Commonwealth of
Northern Mariana Island using arithmetic mean, 1 standard deviation above the mean, 2 standard deviation
above the mean, geometric mean (one tailed mean), 75™ percentile and 95" percentile.

Family Arithmetic mean + SD Geometric mean & percentile
Mean . StDev  1SD>mean 2S5D>mean| Geomean 75th_%ile 95th_%ile

Emperor 23,413 11.827 35,240 47,066 19,730 27,466 39,186
Jacks 14,968 8,456 23,424 31,879 12,674 21,512 26,607
Surgeonfish 5,517 - 2,706 8,223 10,929 4,924 6,884 9,468
Atuie 5,024 4,922 9,945 14,868 2,471 7,459 12,419
Grouper 4,220 1,644 5,864 7,507 3,828 5,519 6,179
Snapper 3,367 1,697 5,064 6,760 3,050 3,905 5,968
Goatfish 3,323 2,917 6,239 9,156 2,083 3,670 7,972
Parrotfish* 2,672 1,581 4,253 5,833 2,239 3,784 4,832
Mollusk 2,693 3,194 5,887 9,080 853 4,446 7.188
Mullet 2,268 1,427 3,694 5,121 1,536 3,308 3,916
Rabbitfish 1,441 1,427 2,868 4,295 660 2,537 3,633
Remaining 10% 6,120 4,215 10,336 14,551 4,701 9,820 11,778

NOTE: * excludes Bolbometopon muricatum (bumphead parrotfish)




Table 9. Alternatives for the acceptable biclogical catches for the coral reef fin fishes in Guam using
arithmetic mean, 1 standard deviation above the mean, 2 standard deviation above the mean, geometric mean
(one tailed mean), 75th percentile, and 95th percentile under the different species aggregation scenarios.

Family Arithmefic mean + SD Geometric mean & percentile
Mean Sthev  1SD>mean 28D>mean| Geomean 75th_%ile 95th_%ile
Surgeonfish 59,261 23,308 82,569 105,877 55,015 70,702 101,923
Jacks 38,755 15,313 54,069 69,382 36,360 45,377 60,072
Atule 36,143 38,937 75,081 114,018 18,473 56,514 115,064
Emperor 31,554 12,601 44,155 56,756 29,026 38,720 52,643
Parrotfish* 22,148 10,501 32,646 43,147 19,574 28,649 36,477
Goatfish 20,918 9,981 30,897 40,878 18,423 25,367 40,462
Mollusk 20,812 18,126 38,938 57,065 16,788 21,941 43,294
Rabbitfish 20,329 8,321 28,650 36,972 18,560 26,120 29,910
Snappers 14,241 4 854 19,095 23,949 13,413 17,726 - 19,807
Groupers 14,040 5,754 19,794 25,548 12,894 17,958 21,653
Mullets 10,598 7.533 18,132 25,665 7,840 15,032 23,781
Rudderfish 9,901 . 5,582 15,483 21,064 8,457 13,247 19,011
Crustacean 4,294 2,623 6,916 9,539 - 3,642 - 5,523 8,932
Squirrelfish 6,086 3,771 9,856 13,627 5,135 8,300 12,390
Algae 5,159 8,387 13,546 21,933 1,555 5,329 21,610
Wrasse** 3,855 2,613 6,469 9,082 3,001 5,195 8,184
Other CREMUS*** 55,857 30,700 86,357 117,057 47,797 83,214 109,806

NOTE: * excludes Bolbometopon muricatum (bumphead parrotfish)
** excludes Cheilinus undulatus (humphead wrasse)
*** includes uni'd fish and other sp. and comprise the remaining 15% of the
CREMUS catch

Table 10. Alternatives for the acceptable biological catches for the coral reef fin fishes in Hawaii using
arithmetic mean, 1 standard deviation above the mean, 2 standard deviation above the mean, geometric mean
(one tailed mean), 75th percentile, and 95th percentile under the different species agegregation scenraios.

Family Arithmetic mean + SD Geometric mean & percentile
Mean Sthev  1SD>mean 2S5D>mean| Geomean 75th_%ile 95th_%ile
Atule 571,751 279,394 851,145 1,130,539 | 494,588 734,271 1,021,010
Opelu 270,103 78,268 348,371 426,639 259,588 314,858 401,622
Jacks 157,826 53,671 = 211,497 265,168 148,840 190,423 233,837
Goatfish 93,876 38,284 132,160 170,444 86,260 125,813 160,747
Surgeonfish 68,046 22,305 90,351 112,656 64,627 80,545 102,614
Squimrelfish 37,078 19,346 56,424 75,769 32,385 44,122 63,317
Mullets 34,921 64,312 99,233 163,544 18,954 41,112 82,1563
Snappers 34,903 32,326 67,229 99,555 7,927 65,102 79,783
Moliusk 23,814 9,190 33,005 42,195 21,984 28,765 39,481
Parrotfish 20,365 13,5637 33,903 47,440 15,451 33,326 40,127
Crustaceans 17,189 12,676 29,865 42 540 13,866 20,686 44,090
Remaining 10% | 134,891 85,845 220,736 306,581 121,297 142,282 215,003

Justification for using 75" percentile in lieu of stock status determination criteria (SDCs): There
are currently no official stock status determination criteria for any of the coral reef fish for all of
the island areas. Creating SDCs on hundreds of coral reef fish species based on CPUE trends of

different fishing method would be overly burdensome and often times the data is too variable



that discerning any trends would be subject to limited conclusions. Hawhee (2007) attempted to
create SDCs for the coral reef fishery in the Mariana Islands (Guam and CNMTI), American
Samoa and Hawaii for Inshore and offshore fisheries. In Guam, there were 346 and 149
gear/species combinations for the inshore and offshore fisheries, respectively. ACLs would only
apply to the federal portions and will likely affect the offshore fisheries which according to
Hawhee showed a general increase in catch, effort and CPUE in which breach to the limit
reference points (MSST and By,,) were largely avoided except for the night light fishery for
Selar crumenopthalmus which is a pulse fishery thus the decline may be open to some
interpretation. For CNMI, CPUE were shown to be decreasing with co

catch over the whole time series wath concurrent decrease in f
increase in CPUE. Two hundred twenty two gear/speci
is below Bflag and only 19% below MSST.

If individual SDCs would be used for speei
by gear ABC specifications for Guam and Hawaii alo
CNMI. Family level SDCs are also not available which ¢
spec1ﬁcat10ns The Councﬂ took a snnpl' approach that

fox American Samoa and
sed to reduce the number of
consistent across all island

%peciﬁed using “long-term median
h is also the'same as 50" percentile (median) of the entire
consistent W;th wthe Amendment document and can be

equal 10 A&C at 346 000 lbs further lowered to an ACT of
om which MSY was derived, the 75™ percentlle of the

percentﬂe of the entire catch series for parrotfish is 8,145 Ibs
percentile is still conservative given that the level of extraction
‘Luck and Dalzell 2010; Sabater and Tulafono 2011).

Justification for using 1 X recent catch (in this case 75" percentile of the entire catch time series)
scenario for setiing ABCs: There was no By, information available for most of the coral reef
fish species from which current biomass can be compared to. Pristine biomass can no longer be
determined since the reefs had been already fished for several millennia and therefore the current
stock is already reduced. This reduced biomass relative to pristine condition is open for further
investigation. However, since effort decreased while catch (Sabater and Carroll 2009) and CPUE
(Sabater and Tulafono 2011) had been constant over the years, it is not a far fetched assumption
that the coral reef fishery is fishing at MSY. If we assume that the current archipelagic biomass
for each family as biomass at MSY of the stock and set half of which to be the minimum stock
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size threshold (MSST: the minimum stock size at which rebuilding to the MSY level would be
expected to occur within 10 years if the stock or stock complex were expiorced at the maximum
fishing mortality threshold), the level of extraction when ABC is set at 1 x 75' " percentile will
result in a biomass level significantly above MSST even if you double to five times the ABC
specification for some reef fish families (Figure 2 to 9: the estimated remaining stock size 1s
estimated by subtracting the ABC value from the standing biomass and ABC was increased
linearly to a factor of five to simulate removal at different ABC scenarios). The problematic
families where attention should be given are emperors, jacks, and soldierfish. Jennings and
Polunin (1995} concluded that underwater visual surveys grossly undergstimated the amount of
exploitable lethrinid biomass in Fiji, and Kulbicki (1988) suggested the same for Lethrinus spp.
based on a poor relationship between observed density and catch pé

Caledonia, did not record any carangids in more:
several tons worth in the catch record.

significant deep-water distributions, as is
surveys are typically limited to safe diving
Randall (2007) notes that Caranx lugubris
;asczatus ocecurs in deep channels
000). For several other species,

th adults preferrmg deeper waters (Meyers,

seeur at depths of 60 m or more, well beyond

o develop methodologies to account for deep
depths (Williams, 2010), and the authors of this study
€s should recalibrated biomass estimates become

tually record carangids or kyphosids for the Guam region—
ere. Given that these families were both regularly caught in

amilies over hard-bottom habitats in CNMI. A more refined
methodology might produce significantly different biomass estimates, with the commensurate
effect on estimates of the percentage exploited. Tt is somewhat telling that not a single kyphosid
was seen in Guam visual surveys, yet the estimated annual kyphosid catch there was > 3,100 kg
from 2005-2008.
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Figure 2. CNMI coral reef fin fish MSST vs and stock size at ABC and linear projections of ABCs for the
whole Mariana Islands archipelago. Stock size below the line would indicate overfishing.
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Figure 3. American Samoa coral reef fin fish MSST vs and stock size at ABC and linear projections of ABCs
for the whole American Samoa archipelago. Stock size below the line would indicate overfishing.
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Figure 4. Guam coral reef fin fish MSST vs and stock size at ABC and linear projections of ABCs for the

whole Mariana Islands archipelago. Stock size below the line would indicate overfishing.
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Figure 5. Hawaii coral reef fin fish MSST vs and stock size at ABC and linear projections of ABCs for the
whole Iawaiian archipelago including the NWHI. Stock size below the line would indicate overfishing.
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Council ACL and AM Recommendatlons

The Council in it’s 151% meeting in June 16-18, 2011 made the follomng recommendations
regarding ACLs and AMs:

1.

Concurred with the SSC to utilize family level aggregations for coral reef fin fish to
reduce the number of ACL specifications and limit the specifications to the top 90% of
the total coral reef fish catch. The taxa comprising the remainifg 10% will be grouped
into one complex as minor fishery components with a smg BC. The Council further
recommended that species that are particularly rare or vl (e.g., Bolbometopon
muricatum or bumphead parrotfish) be identified and 4 it the be determined by the
SSC so that the Council can specify an ACL at the:!

1 that ABC be set equal to MSY, and
et equal to ABC for species Wlth an estimate of MSY

their ACL be sét.cafial to their ABC;

Concurred with the SSC recommendation that ABC be set to the 75™ percentile of the
entire catch history, and recommended ACL be set equal to ABC for all remaining
invertebrate species (lobsters in all areas, octopus in all areas, and Hawaii opihi);

Noted that for species listed in E to G, current catch is at or below the SSC recommended
ABC values. While MSY is unknown, setting ACL equal to ABC is consistent with
NMFS approach for setting ABC for Only Reliable Catch Stocks (ORCS) and would
prevent excessive increases in catch;
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9. Recognized that there is room for refining ABC/ACL specifications. However, the
Council believes this approach is reasonable in order to meet the statutory deadline. The
approved Council ACL mechanism provides for an overage adjustment as an
accountability measure (AM) should an ACL be exceeded;

10. Requested NMFS explore ways to develop in-season monitoring of stocks in order to
provide Archipelagic Plan Teams the ability to evaluate annual catches relative to ACLs
in a timely mannet;

11. Recommended that the SSC determine ABCs for deep wat
in American Samoa, Guam, and CNMI so that the Council:
October meeting;

bottomfish stock complexes
specify an ACL at the

cef fish families that
comprising the remaining 10% of
is in:American Samoa,

Table 11. Accepiable Biological Catches and Anr
comprise the top 90% of the total coral reef fish cal
the total coral reef fish catch regarded as the mino

) Proposed Proposed Meanyg,s
Family ABC (lbs) ACL(lbs)  y(Ibs)
Acanthuridae 19,516 19,516 9,468
Lutjanidae 18,839 18,839 13,185
Selar crumeng 8,396 8,396 3,079

16,694 16,694 7,886
9,490 9,490 6,273
7,350 7,350 6,872
8,145 8,145 3,007
Serranidae 251,814 5,600 5,600 5,289
Holocentridae 45,721 2,585 2,585 1,552
Mugilidae N/A 2,857 2,857 2,608
Crustacean®* N/A 2,136 2,136 1,360
Remaining 10% p >2 million 18,910 18,910 16,556

NOTE:
* Family Scaridae does not include Bolbometopon muricatum (bumphead parrotfish)

*ok Does not include lobsters
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Table 12. Acceptable Biological Catches and Annual Catch Limits for the coral reef fish families that
comprise the top 85% of the total coral reef fish catch and species complex comprising the remaining 15% of
the total coral reef fish catch regarded as the minor fishery components in Guam. The incremental difference
between each group is small that only 85% was reach with family level grouping and fhe rest are general
CREMUS categories analogous to the remaining 10% bin in other island areas.

Family . Total estimatefl Proposed Proposed  Meanpgs
biomass (1bs) ABC (Ibs) ACL (1bs) yrs (1bs)

Acanthuridae 3,535,142 70,702 = 41,420
Carangidae 472,124 45,377 42 822
Selar crumenopthalmus N/A 56,514 7,312
Lethrinidae 290,557 17,056
Scaridae* ' 1,568,760 12,870
Mullidae 239,115

Mollusk N/A

Siganidae N/A

Lutjanidae 1,816,674

Serranidae 4

Mugilidae 15,032 2,850
Kyphosidae 13,247 7,258
Crustacean** 5,523 2,353
Holocentridae 8,300 2,699
Algae 5,329 639
Labridae*** 5,195 1,757
Other CREMUS 83,214 22,920
Il\IOTE:

Total estimated Proposed Proposed Meany, 5

Family biomass (Ibs) ' ABC (Ibs) ACL (bs) s (Ibs)
Lethrinidae 290,557 27,466 27,466 23,413
Carangidae Z 472,124 21,512 21,512 14,968
Acanthuridae ' 3,535,142 6,884 6,884 5,517
Selar crumenopthalmus N/A 7,459 7,459 5,024
Serranidae 022,895 5,519 5,519 4,220
Lutjanidae . 1,816,674 3,905 3,905 3,367
Mullidae ' 922,895 - 3,670 3,670 3,323
Scaridae* 1,568,870 3,784 3,784 2,672
Moltusk N/A 4 446 4,446 2,693
Mugilidae N/A 3,308 3,308 2,268
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Siganidac . N/A 2,537 2,537 1,441
Remaining 10% >3.4 million 6,820 9,820 6,120

NOTE:
! Biomass estimates based on entire Mariana Archipelago from Guam to Urucas, including Guam’s offshore
banks and the Western Mariana Ridge

* Family Scaridae does not include Bolbometoporn muricatum (bumphead parrotfish)

Table 14. Acceptable Biological Catches and Annual Catch Limits for the coral reef fish families that
comprise the top 94% of the total coral reef fish catch and species complex comprising the remaining 10% of
the total coral reef fish catch regarded as the minor fishery component in Hawaij:

Total estimated Proposed  Meanjgs

Family B biomass (Ibs) ACL (Ibs) s (Ibs)
Selar crumenopthalmus N/A 1,292 221,431
Decapterus macarellus N/A 184,533
Carangidae* 130,521,134 139,398
Multidae 12,017,286 . 48,671
Acanthuridae 104,285,468 86,109
Lutjanidae** 33,557,777 9,057
Holocentridae 7,049,398 - 31,808
Mugilidae 8,964
Mollusk 21,361
Parrotfish*** 34,326
Crustaceans®*** 18,713
Remaining 10% 73,081

NOTE:
*

Carangidae includeg’

topon muri Ieafum (bumphead parrotfish}
& CL specification document

paid employment grad teplaced subsistence living resulting in a decrease participation
(therefore fishing effort) both on boat and shore-based fisheries (Sabater and Carroll 2009). In
Hawaii, subsistence ﬁshmg transitioned to recreational fishing due to significant improvements
in the economic conditions of local residents.

Table 15 shows the island and archipelagic level exploited biomass for each of the
CREMUS families in American Samoa, Guam, CNMI and Hawaii. Preliminary analysis of coral
reef fish expanded harvest from creel surveys and commercial fishery catch reports relative to
habitat-expanded biomass from underwater census surveys showed a low level extraction which
can be used as a proxy of fishing mortality (Luck and Dalzell 2010; Sabater and Carroll 2009).
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There is enough buffer in the biomas that further reduction in catch limits is deemed overly
restrictive for the fishery.

Table 15. Percentage of exploited biomass for various c¢atch and biomass permutations in American Samoa ,

Commonwealth of the Northern Mariana Islands (CNMI), Guam, and the Hawaiian Archipelago (MHI =

Main Hawaiian Islands; NWHYX = Northwestern Hawaiian Islands).

Catch Data Biomass Data Acanthuridae  Carangidae  Carcharhinidae  Holocentridae  Kyphosidae Labridae
Am. Samoa .
(Tamila A7 S0 §T““‘”a 0.86 11.13 0.45 16.83 2.02
Only) Y :
Am. Samoa (Tutuila,
Tau, Ofiy, Olosega) 0.56 707 1.28
CNMI RotatoFDM 0.72 67.43 0.75
Rota to Northern 0.30 4.42 0.37
Island
Whole Mariana
Archipetago 0.22 0-21
Guam Guam Island 6.12 0.55
Guam and Banks 4.24 0.36
Whole Archipelago 1.01 .16
CNMI and Southern Banks to
Guam DM 2.25 63.37 0.51
Whole Archipelago 1.23 3.99 (.36
MHI MHI 0.21 0.72 0.09
Hawaiian Hawaiian
Archipelago Archipelago 0.07 0.15 0.02
Catch Data Biomass Dél Mullidae Scaridae Serranidae Other Total
Am. Samoa
(Tutuila 1.32 0.50 5.53 1.45 1.0
Only)
1.03 6.33 2,50 1.08 1.25
7 1.95 6.88 1.30 175 1.20 2.49
Rota fo Norther 0.26 371 0.51 0.59 047 084
Islands
9.90 0.23 2.36 0.35 0.50 0.32 - 0.63
Guam 160.34 9.81 22,54 3.29 12.86 8.69 8.34
75.94 6.05 13.13 2.18 7.23 5.18 5.66
5.36 0.50 4.66 0.66 0.95 1.46 1.30
CNMI and Southern Banks to
Guam FDM 3217 3.63 10.06 1.77 348 . 3.23 4.19
Whole Archipelago 15.26 0.73 7.02 1.01 145 1.79 1.92
MHI MHI 0.39 0.43 0.29 0.30 0.07 0.62 0.41
Hawaiian Hawaiian
Archipelago Archipelago 0.02 0.11 0.10 0.05 0.07 0.19 0.08

* = Carangids, kyphoids and carcharinids were not seen in Guam RAMP surveys. Biomass values for these families
in were estimated using the corresponding family biomass (kg/ha) density from CNML
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Dalzell and Adams (1997) had shown an estimated annual reef fish yield per reef area at
0.79 t/km2 (equivalent to 1,769 1bs/km2) and 7.04 t/km2 (equivalent to 15,767 lbs/km2}) for
Guam and American Samoa, respectively. The annual harvest of coral reef fish per unit reef area
estimated at 506 Ibs/km?2 and 3,744 Ibs/km2 for Guam and American Samoa, respectively,
calculated from the WPacFIN CREMUS dataset. Comparing the annual harvest from the annual
yield showed annual harvest for Guam is merely 29% of the annual reef fish production and 24%
for American Samoa. This is just accounting for the production alone and not 1nclud1ng the
already existing standing biomass.

long term
catch data;

Figure 14 - UVC data combined with CNMI) and \
UVC data combined with Guam) Regression analysis
31gn1ﬁcant trends (data was pooled for Sa1pan and Guam 1
the species in American Samoa showed $i
the fishery whereas there were no signifi
slightly decreasing) for those same species
Mariana Islands, of those species analyzed, o:

b4 u‘«

showed no 31gn1ﬁcant trend (mostly constant oy

Contime series fo tést for
ease the sample size). Most of

1gm icant increase while 30
if owed significant decrease in

ore meanmgful we compared the results of the trends

us-th us SUrveys to determme ﬁshmg impacts on
fish size for each species=
underwater cen;

therefore not reliab ver, it is well documented that both akule and opelu are small coastal
pelagic species with fastgrowth rates, short lifespans and high natural mortality rates (Dalzell et
al 1996). As such ‘[heyr are highly resilient to fishing. Moreover, environmental and
oceanographic influences are likely to have a greater influence on both these species, especially
akule (Weng & Sibert 2000). Additionally, as opelu mature and increase in size they move from
living in the epi-pelagic zone to a demersal life history and beyond the range of the gears (hoop
nets, handlines) used to catch this species (Sousa & Gjosaeter 1987). Thus the fishery is
primarily focused on juvenile fish while the spawning stock As such, setting the ABC as the
MSY is consistent with the life histories af these fishes, and annual catches are likely to reflect
natural fluctuations in abundance, rather than responses of the stocks to fishing.
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For mollusk and crustaceans, these are small scale subsistence fishery using gleaning
methods and pole spear for octopus. This does not include commercially harvested lobsters
which are described in another specification document. These stocks are entirely within state
waters since these assemblages are found on reef flats. Majority of the inshore gleaning catches
are comprised of octopus and turbo snails. These assemblages are highly productive and have a
short lifespan of less than one year. Minor part of the subsistence reef flat harvest is the trochus
shellfish that has a lifespan on 15 to 20 years. Most of the crustaceans included in this fishery are
mangrove crabs and brackish water shrimps. None of these assemblages

fishery management approach from single species base
(WPFMC 2009a, 2009b, 2009¢, 2009d) has an implicif:

father it reaches depending on the intensi
locality. Doherty et al. (1 995) showed the

_‘_ﬂlatlon covermg larger area.
processes operate could dictate

éome species are also localized in terms
"Stmtegy Toonen et al. (2011) showed boundaries of

11 and gﬁﬁtﬁ()l 1) which justifies the use of an archipelagic scale
The distance by which each island is separated is not the great
of 30 days PLD released from one island cannot reach the other

of tens of thousandg still few compared to the natural number of larvae released during
a single spawning eve endall and Poti 2011, Kobayashi 2008). In addition, gene and larval
flow studies have shoWwn the importance of proximity to a neighboring island that allows “larval
hopping” (Scheltema and Williams 1983). Most of the islands in the archipelagoes of Hawar,
American Samoa and the Marianas are separated from each other at an average of hundreds of
kilometers which not beyond the range of a species with a 30 day PLD. The archipelagic catch to
biomass ratio fits the goal of an archipelagic ecosystem approach to fishery management as
described in the FEPs. Moreover, the Presidential Proclamation on establishing the different
monuments with the aim of protecting and preserving the objects (including fish) within its
boundary and balancing interest relating to traditional uses of the ocean (including fishing)

37



ultimately creates a pool of larval sources by which open access areas can benefit from. Utter
disregard of the benefits from the monument areas deem these areas as closed system with little
or no benefits to the stakeholders. Ultimately, it would defy one purpose of establishing marine
protected areas. Lastly, in table 15, even if we only consider the single island biomass relative to
the catch, most of the reef fish family catch is still below its corresponding biomass. Any
overages were explained by under representation in the uncerwater census data and over
representation in the catch data. '
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Calculating ABCs for vulnerable species with limited catch data: Difference coral reef fishes

“have varying level of vulnerability depending on their hife history strategy, abundance, and
" susceptibility to fishing. Species such as Cheilinus undulatus (humphead wrasse), Bolbometopon

muricatum (bumphead parrotfish), and reef sharks were considered as rare and/or vulnerable.
They appear infrequently in the catch time series since there is no fishery that targets these
species. Encounters with these species are especially rare events even in underwater observations
and therefore the probability of an interaction with a certain coral reef fishing method is highly
unlikely unless there is a fishery that tracks and targets these group. The lack of catch
information limits the utility of Tier 5 control rule and therefore would require an alternate
procedure to specify an ABC. These species are highly mobile and are best represented in the
tow-board data for NOAA PIFSC-CRED. The tow-board data from the two most recent cruises
was used for American Samoa (2008 and 2010), Hawaii, PRIAs and the Mariana Islands (2009
and 2011) because this is the most comparable data sets within the database. Biomass from
individual sightings was standardized to the area of each tow expressed in kg/ha (data
summarized by Williams, NOAA-PIFSC-CRED). This density information was multiplied with
the estimated area of hard bottom habitats on reef fronts from 0-30m (from Williams 2009) to
extrapolate an estimated biomass of each species per island. Assuming that this is the standing
stock per region and 50% of which is the MSST (includes areas with virgin biomass with a
strong assumption that these remote areas are connected to the open areas), the ABC will be set
lower than 50% to exercise the precautionary principle. The following tables are the estimated
biomass and alternatives for ABCs for each island areas:

Table 18. Estimated standing biomass from fow board surveys in American Samoa with alternative ABC
values for vulnerable reef fish species.

Alternatives Reef sharks Humphead wrasse Bumphead parrotfish
Biomass  Catch'  Biomass  Catch’  Biomass Catch

Estimated hiomass {lbs) 26,181 118 34,860 32 - -

ABC at 50% of biomass 13,091 118 17,430 32 - -

ABC at 25% of biomass 6,545 118 8,715 32 - -

ABC at 10% of biomass 2,618 118 3,486 32 - -

ABC at 5% of biomass 1,309 118 1,743 32 - -

NOTE:

! - Only 1 data point in the period considered (2004-2008)
z Only 3 data points in the period considered (2004-2008)

Table 19. Estimated standing biomass from tow board surveys in CNMI with alternative ABC values for
vulnerable reef fish species.

Alternatives Reef sharks Humphead wrasse Bumphead parrotfish
Biomass Caich Biomass Catch’ Biomass Catch

Estimated biomass (Ibs} 111,997 - 40,184 66 - -

ABC at 50% of biomass 55,999 - 20,092 06 - -

ABC at 25% of biomass 27,999 - 10,646 66 - -

ABC at 10% of biomass 11,200 - 4,018 66 - -

ABC at 5% of biomass 5,600 - 2,009 66 - -

NOTE: '

! Only 1 data point in the period considered (2004-2008)



Table 20. Estimated standing biomass from fow board surveys in Guam with alternative ABC values for
vulnerable reef fish species.

Alternatives : Reef sharks Humphead wrasse Bumphead parrotfish
Biomass Catch Biomass Catch Biomass Catch

Estimated biomass (Ibs) 138,830 1,113 39,200 795 - -

ABC at 50% of biomass 69,415 1,113 19,600 795 - -

ABC at 25% of biomass 34,708 1,113 9,800 795 - -

ABC at 10% of biomass 13,983 1,113 3,920 795 -

ABC at 5% of biomass 6,942 1,113 1,960

Table 21. Estimated standing biomass from tow board surveys in Ha
vulnerable reef fish species.

Alternatives Reef sharks

Biomass Catch

Estimated biomass (Ibs) 2,231,321
ABC at 50% of biomass 1,115,661
ABC at 25% of biomass 557,830
ABC at 10% of biomass 223,132
ABC at 5% of biomass 111,566

3

quantifying it will'be g futilétask because not a lot of data exist even for a qualitative analysis.
Even if management uncértainty is high because of the absence of in-season monitoring, the
Jlandings are also low gnough relative to the standing archipelagic biomass. The coral reef fishery
is different from the Main Hawaiian Island deep 7 bottomfish fishery where there are only 7
species involved with an in-season monitoring and the fishery participation is limited to a couple
of specialized hi-liners. A percent reduction is more appropriate based on expert opinion.

Justification for utilizing post season accountability measure overage adjustment: In-season
monitoring is currently beyond the capability of the local resource management agencies in all
island commonwealth, territories and the State of Hawaii. None of the island commonwealth and
territories has mandatory catch reporting. Total catches covering only areas within the survey

59



boundaries are estimated using expansions of the creel survey catch estimates. The expansions
are done on an annual basis in order to ensure that there is enough data to pool to come up with a
reasonable catch estimate. Realistic monthly expansions are not possible without sacrificing the
credibility of the results. Although the State of Hawaii are able to monitor and project catches for
the deep 7 bottomfish fishery, attaining a complete catch report in a timely manner from a
diverse and high number of participants in the coral reef fishery proved to be a big challenge. In
addition, the only sector that is being monitored in Hawaii is the commercial sector. Majority of
the coral reef fish catch are known to come from the recreational sector which is poorly
monitored. The current personnel and logistics can only accommodate a:limited number of
species for near real-time monitoring. Expanding the number of spe e monitored 1s
beyond the current capabilities and unless a significant funding r e is provided for the
expansion, in-season accountability measures is not possible. _

operational issue that caused the ACL overage, as
resulting from the overage. These AMs could include,

evaluated and modified, if necessary, to it
showed the average catch over the past 5
exceeded the ACL. This can be explained b

visual census surveys b
increase in CPUE ov

ould be applied to the 2012 and the 2013
ta is not likely to be available before the start of the 2013
pritation avaﬂabie to spec1fy a different ACL value for

any overages in
year
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exceedance is not due to {]eclme in stock therefore should not result in overage adjustment,

Alternative Not Considered in Detail

Specification based on trophic level aggregation

Under this alternative, NMFS would specify an ACL on trophic groups rather than
taxonomic designations. This can be considered as a functional scheme of managing stocks.
Changes in trophic ratio may be indicative of impacts on the food chain brought about by
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multiple stressors such as fishing, climate change, trophic balance, and predator-prey
relationships. Although this will minimize the number of ACLs specifications, the monitoring is
being done on taxonomic groupings and will also entail additional layer in the relational database
to establish trophic assignments. In add1t1on some species changes diet as it progress through its
life history.

Specification of separate State and Federal ACLs
Under this alternative, NMFS would specify a proportion of the overall ACL to be
applied in federal waters, and when the federal-ACL was attained, NMES would close the
commercial and non-commercial fisheries for coral reef fish in federalwaters only. However, to
meet the fishery management objective of preventing overfishin local fishery resource
management agencies of American Samoa, Guam, CNMI and H ould need to specify an
ACL that would apply in state waters, NMFS cannot compel4 itori :
rules and regulations to specify a state-ACL. Therefore, 12

unabated within state waters and NMFS would ha
being exceeded. For this reason, this alternative w

prohibited out to 50 nautical miles by Presidentia
Pacific Remote Island Marine National Monument

Commerce determmes il
activity.

300 species in American-Samoa and Hawail. In each island area, commercial and non-
commercial fishermenish from shore, in the water, and from vessels and employ numerous
gears to harvest CREMUS, including multiple variations of hook and line methods, nets,
spearfishing and hand gathering. Additionally, fishing is conducted predominantly in nearshore
waters from 0-3 nm because the majority of coral reef ecosystem habitat is found shoreward of
the U.S. EEZ, which is generally 3-200 nm from shore. In the CNMI, the U.S. EEZ extends from
the shore to 200 nm; however, the federal coral reef ecosystem management area applies only to
offshore waters from 3-200 nm from shore, consistent with the other island areas. For these
reasons, coral reef fisheries of the western Pacific are monitored and managed primarily by local
resource management agencies.
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In American Samoa, CNMI and Guam, coral reef fisheries information is collected by local
resource management agencies, with assistance from NMFS PIFSC Western Pacific Fisheries
Information Network (WPacFIN) through three fisheries monitoring programs. They include: (1)
the boat-based creel survey program; (2) the shore-based creel survey program; and (3) the
commercial purchase system or trip ticket invoice program.

Boat-based creel survey program

The boat-based creel survey program collects catch, effort, and participation data on offshore
fishing activities conducted by commercial, recreational, subsistenc charter fishing vessels.
Surveys are conducted at boat ports or ramps, and data collection ists of two main

method (Impact Assessment, 2008).

Shore-based creel survey program
The shore-based creel survey program was established to rai
information and consists of two comporignts

otels and restaurants) who purchase fish
ually compiles daily trip catches. Only American Samoa

Under state law, any RO takes marine life for commercial purposes is required to obtain a
commercial marine license (CML) and submit a catch report (popularly known as a “C3” form)
on a monthly basis. Requ1red information collected includes day fished, area fished, fishing
method used, hours fished per method, and species caught (number/pounds caught and released).

Recreational catch information for some coral reef fisheries is opportunistically collected
through the Hawaii Marine Recreational Fishing Survey (HMRFS) and annual catch amounts are
reported through NMFS Marine Fisheries Statistics Survey (MRE'SS) at
http://www.st.nmfs.noaa.gov/stl/index.html. However, a 2006 review of MRFSS by the National
Resource Council (NRC) noted that the catch estimation method was not correctly matched with
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the catch sampling survey design, leading to potential bias in the estimates. Based on this
finding, the Council in 2006 recommended that that MRFSS catch estimates should not be used
as a basis for management or allocation decisions. As of 2011, the issues raised by the NRC have
not been resolved by MRFSS in Hawaii.

Except for HMRFS data, NMFS WPacFIN obtams all coral reef fisheries information in the
western Pacific through cooperative agreements with the state and territorial fisheries agencies in
American Samoa, CNMI, Guam, and Hawaii and provides access to this data on their website
http://www.pifsc.noaa.gov/wpacfin. Generally, complete data for an calendar year is not
available until at least 6 months after the year has ended.

n would occur, and if an ACL is
stock complex, NMFS would
verage, as recommended by the

Council which could include a downwar
in the 2014 fishing year.

1 and ANFspecifications on these resources.
dered, along with potential impacts to fishing
ces,.and fishery administration and

Climate change and
communities, specia
enforcement.

d nottheast of Tonga and consists of seven major volcanic
two coral atolls. The largest islands in this chain are Upolu

Territory of Americarn oa includes Tutuila (approximately 55 square miles), the Manua
Island group of Ofu, Olosega and Tau (with a total land area of less than 20 square miles), and
two coral atolls (Rose Atoll and Swains Island). More than 90 percent of American Samoa’s
population (approximately 68,000 people) lives on Tutuila. The U.S. EEZ around American
Samoa is approximately 156,246 square miles and extends from 3-200 nm from shore.

Overview of American Samoa Coral Reef Fisheries

In American Samoa, coral reef fishes and invertebrates are harvested in subsistence and small-
scale commercial fisheries by various gear types including hook and line, spear gun, and gillnets.
The CREMUS catch composition in American Samoa is dominated by six families/groups:
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Acanthuridae or surgeonfishes (averaging 16,181 b per year), Lutjanidae or snappers (15,838 Ib
per year), Selar crumenopthalmus or atule or bigeye scad (15,533 lb per year), mollusks
including top shells, octopus, clams (11,672 Ib per year), Carangidae or jacks (8,200 Ib per year),
and Scaridae or parrotfishes (7,764 per year) (Sabater and Tulafono 2011).

Although coral reef fisheries surveys in American Samoa cover fishing by persons engaged in
commercial, recreational, subsistence fishing activities, only estimates of total commercial
landings of “Reef fishes™ are made available on the WPacFIN website which in 2010, totaled
26,453 1b (http://www.pifsc.noaa.gov/wpacfin/as/Data/ECL,_Charts/ae3amain htm. Website
accessed on September 12, 2011). However, this figure is likely to b dinderestimated because
WPacFIN reef fish landings do not inctude catch of all species defined as CREMUS under the
American Samoa FEP such as bigeye scad, round scad, mollusks allow water snappers,
emperors and groupers Wthh together comprise a 31gmﬁcanf“ fmponen the total CREMUS
§ the categories

commercial license requirements between
1, DMWR prohibited the use of SCUBA gear while
h
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Figure 13. Estimated commercial landings of reef fis
2010

over the years due to
Y management laws such as the
ranges alow of 15 in 1992 following a
1991 to a high of 37 boats in 1986 during the

socio-economic changes humcane effects, a
: > number of

22 boats participating in the coral reef fishery
d bottomfishing with occasional trolling activities. The
A typical bottomfishing trip is 3 while that of a
)yerall, regardless of the method used, there are
icipdting in the boat based coral reef fishery.

nd for CREMUS in American Samoa ranged from $2.22 to $3.71.
of coral reef fishery in 2010 was $70,894, based on the 2010 catch

fishing effort was equal throughout the fleet in 2009, each vessel would have caught
approximately 1,202 Ib or CREMUS valued at $3,222.
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1986 to 2010

Potential Impacts of the Proposed ACL spec.
Reef Fisheries
Under the proposed actiopfi
catch limits shown in Table 11

tions are generally higher than recent
ACL, and the ACLs are not expected to

uld occur as a result of the ACL specification and current
sflore-based and boat based creel surveys will continue

to the ACL for that steck or stock complex in the 2014 fishing year. Therefore, the tracking of
catch relative to an ACL is expected to result in improved accuracy and timeliness in species
specific catch reporting on an annual basis.

Guam Coral Reef Fisheries and Potential Impacts

The Mariana Archipelago (approximately 396 square miles) is composed of 15 volcanic islands
that are part of a submerged mountain chain stretching nearly 1,500 miles from Guam to Japan,
and is comprised of two political jurisdictions: the Territory of Guam and the CNMI, both of
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which are U.S. possessions. The EEZ around Guam is approximately 81,470 square miles and
extends from 3-200 nm from shore.

Overview of Guam Coral Reef Fisheries
Shore-based fishing accounts for most of the fish and invertebrate harvest from coral reefs
around Guam. Myers (1997) noted that seven families (Acanthuridae, Mullidae, Siganidae,
Carangidae, Mugilidae, Lethrinidae, and Scaridae) were consistently among the top ten species
in any given year from fiscal year 1991 to fiscal year 1995 and accounted for 45 percent of the
annual fish harvest. Approximately 40 taxa of invertebrates are harvested by the nearshore .
fishery, including 12 crustacean taxa, 24 mollusc taxa, and four echi oderm. taxa (Hensley and
Sherwood; Myers 1997).

isolation. According to Myers (1997),
harvested in Guam are taken from the EEZ, primarj
accesmble offshore banks. Fmﬁsh make up most-

p, femote and subject to strong
weather in the summer months
St accesmble and, consequently,
Rota) are remote and
1997). Local fishermen
at, and some recreational

currents. Generally, these banks are only accessible durin
(May to August/September). Galvez Bafik.is the closest and

can only be ﬁshed during excep‘uonally 2oc
report that up to ten commercial boats, with

oupers which together comprise a 31gn1ﬁcant component
ead, For public dissemination WPacFIN may report these taxa
es” or “bottomfishes.”

The coral reef fishe erm landing trend in Guam showed an increase from 1982 to 1996

then started to decline after a short term increase in early 2000. Catches declined thereafter and
remained between 80,000 to 100,000 Ibs in the recent years (15).
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Figure 15. Estimated total landings of reef fish (comm and non-commercial) in Guam

from 1982 to 2009
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Figure 16. Number of vessels participating in the Guam coral reef fishery from 1982 to
2009
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The average price per pound of coral reef fish in 2009 was $2.82 per pound. With a total landing
of 124,401 Ib, the coral reef fishery in Guam is valued at approximately $350,811. Assuming
participation and fishing effort was equal throughout the fleet in 2009, each vessel would have
caught approximately 1,072 1b of CREMUS valued at $3,023. '

Potential Impacts of the Proposed ACL specifications and AM on Guam Coral Reef Fisheries
Under the proposed action, fishing for Guam coral reef ecosystem MUS would be subject to
annual catch limits shown in Tab 2. The ACL specifications are generally higher than recent
harvests so the fishery is not expected to exceed the ACL, and the AC e not expected to
result in a race to the fish. The proposed ACLs are not expected to.£esult in a change to the
conduct of the fishery including a change in gear types, areas fis ffort, or participation.

complex in the 2014 fishing year. Therefor
to result in improved accuracy and timeline
basis.

em management area applies only to offshore waters from
other island areas.

Although coral reef fisheries surveys in CNMI cover fishing by persons engaged in commercial,
recreational, subsistence fishing activities, only estimates of total commercial landings of “Reef
fishes” are made available on the WPacFIN website which in 2009 totaled 72,211 pounds in
2009 (http://www.pifsc.noaa.cov/wpacfin/cnmi/Data/Landings_Charts/ce3b.htm. Website
accessed on September 12, 2011). However, this figure is likely to be underestimated because
WPacFIN reef fish landings do not include catch of all species defined as CREMUS under the
Mariana Archipelago FEP such as bigeye scad, round scad, mollusks and shallow water
snappers, emperors and groupers which together comprise a significant component of the total
CREMUS catch. Instead, for public dissemination, WPacFIN may report these taxa under the
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categories “Other fishes” or “bottomfishes.” The peak of the landings of coral reef fishes
occurred in 1989 followed by a drop (Error! Reference source not found.17).

The number of participants in the coral reef fishery of CNMI has fluctuated over the past decade.
The highest number of boats engaged in bottomfishing that also caught shallow water coral reef
taxa and spearfishing was in 2007 with 27 boats (Error! Reference source not found.18). The
most recent data indicate that only 4 boats are participating in the coral reef fishery in 2009. The
average number of fisherman was estimated to be about 45 fishermen over the past decade with a
range of 2 to 5 fishermen per boat depending on the method used.

ately $2.59. With a total

t approximately
e fleet in 2009, each

The average price per pound of fish of reef fish in 2009 was appro
estimated landing of 72,211 1b, the coral reef fishery in CNML
$187,026. Assuming participation and fishing effort was equalthroug
MUS:valued
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Figure 17. Estimatél commercial landings of reef fishes in the CNMI from 1981 to 2009
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Figure 18. Number of vessels participatix fishery from 2000 to

2016

ystem MUS would be subject to
ecifications are generally higher than recent
ACL, and the ACLs are not expected to

tock orstock complex, NMFS would take action to correct the operational
issue that caused thi erage, as recommended by the Council which could include a
downward adjustment4othe ACL for that stock or stock complex in the 2014 fishing year.
Therefore, the tracking of catch relative to an ACL is expected to result in improved accuracy
and timeliness in species specific catch reporting on an annual basis.

conseguences to

Hawaii Coral Reef Fisheries and Potential Impacts

The Hawaiian Islands are made up of 137 islands, islets, and coral atolls that extend for nearly
1,500 miles from Kure Atoll in the northwest to the Island of Hawaii in the southeast. The
Hawaiian Islands are often grouped into the Northwestern Hawaiian Islands (Nihoa to Kure) and
the Main Hawaiian Islands (Hawaii to Niihau). The total land area of the 19 primary islands and
atolls is approximately 6,423 square miles. The majority (75 percent) of the 1.3-million people
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residing in Hawaii live on the island of Oahu. The seven other main Hawaitan islands are
Hawaii, Maui, Molokai, Lanai, Kaho'olawe (uninhabited), Kauai, and Niihau.

Overview of Hawaii Coral Reef Fisheries

In Hawaii, the coral reef ecosystem management area includes the U.S. EEZ around the main
Hawatian Islands which generally extend from 3-200 nmi offshore however, the majority of
CREMUS catch are harvested from nearshore waters under jurisdiction of the State of Hawaii
from vessels or from the shoreline by both commercial and non-commerical fishermen. Under
state law, anyone who takes marine life for commercial purposes is re
commercial marine license (CML) and submit a catch report (popularlyknewn as a “C3” form)
on a monthly basts. MHI catches of the ten most commonly rep oral reef species include’
akule, opelu, jacks, goatfish, surgeonfish, squirrelfish, mullets,.s octopus, and parrotfish.

19). The highest commercial landing occurred in 1999 wi
estimated commercial landing of CREMES was just over 1.
accounting for nearly one-third of the co 1

respectively).
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Figure 19. Reported Commercial landings of reef fishes in the Hawaii from 1948 to 2010
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In 2010, the average price per pound for coral reef fish in Hawaii was $3.01. With a total
estimated commercial landing of 1.3 million Ib, the coral reef fishery in Hawaii is valued at
approximately $3.9 million.

The number of individuals that participate in Hawaii’s coral reef fisheries is unknown and could
include hundereds of thousands of individuals that fish from both the shoreline and from vessels.
Hamm et al., (2010) provides the most recent estimate of the number of licensed commercial
fishermen in Hawaii and reports there were 4,263 licensees in 2008. However, not all license
holders fish for CREMUS, therefore the exact number of vessels that participate in Hawaii’s
coral reef fisheries is unknown.,

By far, the largest coral reef fishery in Hawaii in terms of catc s the akule fishery which
harvests the coastal pelagic species by primarily by surround .

shorelme castmg The second largest ﬁshery is the opelu

exact numbers are not available, it is estimated th
akule and opelu fisheries. 2

Potential Impacts of the Proposed ACL specif ications and on E’awaii Coral Reef Fisheries
em MUS would be subject to

ded and results in biclogical consequences to
ould take action to correct the operational issue that caused

Affected Fishin nities and Potential Impacts

The Magnuson-Stevens Act defines a fishing community as “...a community that is substantially
dependent upon or substantially engaged in the harvest or processing of fishery resources to meet
social and economic needs, and includes fishing vessel owners, operators, and crew, and fish
processors that are based in such communities” (16 U.S.C. § 1802(16)). NMF'S further specifies
in the National Standard guidelines that a fishing community is “...a social or economic group
whose members reside in a specific location and share a common dependency on commercial,
recreational, or subsistence fishing or on directly related fisheries dependent services and
industries (for example, boatyards, ice suppliers, tackle shops)”. National Standard 8 of the
Magnuson-Stevens Act requires that conservation and management measures shall, consistent
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with the conservation requirements of this Act (including the prevention of overfishing and the
rebuilding of overfished stocks), take into account the importance of fishery resources to fishing
communities in order to (a) provide for the sustained participation of such communities and (b)
to the extent practicable, minimize adverse economic impacts on such communities.

American Samoa Fishing Community
Overview

In 1999, the Council identified American Samoa as a fishing community. The Secretary of
Commerce approved this definition on April 19, 2009 (64 FR 19067).

Potential Impacts of the Proposed ACL specifications and AM on:ilie American Samoa
Fishing Community

Under the proposed action, ﬁshmg for coral reef ecosystem

proposed ACLs are intended to provide for communj
ensure that coral reef fishing is sustainable over the
ACL adjustments are expected to benefit people Who
review of fishing and catch levels, which, in turn, woul
fisheries of American Samoa.

Guam Fishing Community
Overview

In 1999, the Council identified Guam as a fi
approved this definition on April 19, 2009 (6

tem MUS would be subject to annual
y-higher than recent harvests so none of the reef
anﬂ "s0 o change to the fishery is anticipated. The
¢ for community use of fishing resources, while helping to

review of fishj o and catch s, which, in turn, would enhance sustainability of the coral reef

fisheries of Gz

CNMI Fishing Coy
Overview
In 1999, the Council identified CNMI as a fishing commumty The Secretary of Commerce
approved this definition on April 19, 2009 (64 FR 19067).

Potential Impacts of the Proposed ACL specifications and AM on the CNMI Fishing
Community

Under the proposed action, fishing for coral reef ecosystem MUS would be subject to annual
catch limits. The ACL specifications are generally higher than recent harvests so none of the reef
fish fisheries is expected to exceed the ACL, and so no change to the fishery is anticipated. The
proposed ACLs are intended to provide for community use of fishing resources, while helping to
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ensure that coral reef fishing is sustainable over the long term. Ongoing monitoring and future
ACL adjustments are expected to benefit people who rely on fishing by providing additional
review of fishing and catch levels, which, in turn, would enhance sustainability of the coral reef
fisheries of the CNMIL »

Hawaii Fishing Community
Overview

In 2002, the Council identified each of the islands of Kauai, Niihau, Oahu, Maui, Molokai, Lanai
and Hawaii as a fishing community for the purposes of assessing the effects of fishery
conservation and management measures on fishing communities, proyiding f for the sustained
participation of such communities, minimizing adverse economic igipacts on such communities,
and for other purposes under the Magnuson-Stevens Aci. The S ty. of Commerce
subsequently approved these definitions on August 5, 2003 (68 FR 46

Hawaii
Under the proposed action, fishing for coral reef ec:

: the fishery is arfﬁcipated. The
hing resources, while helping to

s coral reef fisheries are hlghly diverse, with
ring” n catch records (Appendix 1). Based on recent catch
90% of the CREMUS catch in Amencan Samoa is compnsed of

(soldier/squirrelfish), ilidae (mullets), the coastal pelagic Jack Selar crumenopthalmus
(atule) and several species of mollusks (snails, octopus and clams) and crustaceans (crabs).
Additionally, several other coral reef ecosystem taxa are also commonly harvested and retained
and comprise the remaining 10% of the catch. However, some species defined in federal
regulations as American Samoa CREMUS (50 CFR 665.121) are not harvested at all.

While the boat-based and shore-based creel survey programs administered by DMWR provide

for the collect of Bycatch information, no such information is currently available indicating that
most of the fish that are caught are kept and retained. However, like other Pacific Islands,
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discards, if they occur, are usually due to cultural reasons (i.e., taboo) or practical reasons such
as toxicity (e.g., ciguatera/poison).

As previously noted, coral reef fishing is conducted predominantly in nearshore waters from 0-3
nm because the majority of coral reef ecosystem habitat is found shoreward of the U.S. EEZ,
which is generally 3-200 nm from shore. Consequently, it might be argued that there is no
bycatch problem for coral reef fisheries under federal control. Nevertheless, there are federal
management regulations currently in place which minimizes the potential for bycatch through the
prohibition on the use of destructive and non-selective gear methods. Specifically, federal
regulations allow only certain gear types to be used in while fishing for CREMUS. These
include: (1) hand harvest; (2) spear; (3) slurp gun; (4) hand net/dipinet; (5) hoop net for crab; (6)

(10) crab and fish traps Wlth vessel 1D number affixed; and (1~ 'V
vehicles/submersibles.

. However, based on an
analysis of archipelagic-wide estimates o ed in Luck and Dalzell
(2010), estimated exploitation rates for C i
{axanomic group, suggesting biomass is likely. to be

(20 10) report much hi gher exp 1tat10n rates Wl

¢ available. Under the proposed action, no new moniforing
, as an AM a post-season review of the catch data will be
conducted as so0n ds possib after the fishing year to determine whether an ACL for for any
stock or stock comples ceeded. If an ACL is exceeded and results in biological
consequences to tha r stock complex, NMFS would take action to correct the operational
issue that caused the ACL overage, as recommended by the Council which could melude a
downward adjustment to the ACL for that stock or stock complex in the 2014 fishing year.

The impacts of an ACL specification for American Samoa CREMUS are expected to be
beneficial because the ACLs would limit the harvest of all CREMUS in order to help ensure that
coral reef fisheries do not become overfished. The additional level of post season review of the
catch would also provide a new level of management review of the fisheries and is an
opportunity for refinement of ACL specifications, as needed.
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The proposed ACLs are generally higher than recent catch levels, so fisheries are not expected to
be affected, and therefore, there is no change to harvest levels expected to occur as a result of
implementing the ACL specifications. This, together with the fact that there are no in-season
closures, leads to the conclusion that the ACL specifications and AM measures would not have a
large or adverse effect on target, non-target or bycatch species caught in American Samoa’s coral
reef fisheries.

Affected Protected Resources in American Samoa

American Samoa (WPFMC 2009a). There is no critic
species around American Samoa.

etermined that the Coral Reef
fe in accordance with regulatmns

’ral Reef Ecosystem FMP into a
anuary 147 2010).All applicable regulations
ntctlon of the FEP for American Samoa and

f the MMPA (75 FR 68468, November 8, 2010). A Category I
od or no known incidental takings of marine mammals. NMFS
heries, as currently conducted, will not affect marine mammals

Cetaceans listed as threatened or endangered under the ESA and that have been observed in the
waters around American Samoa include the humpback whale (Megapfera novaeangliae), sperm
whale (Physeter macrocephalus), and set whale (Balaenoptera borealis) (WPFMC 2009a). To
date, no humpback, sperm, blue, fin or se1 whale interactions have been observed or reported in
the American Samoa coral reef fishery.

Table 22. Non ESA-listed marine mammals occuring around American Samoa

| Common Name | Scientific Name | Common Name | Scientific Name
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Blainville’s beaked Mesqplodgn Minke whale Balaenoptera
whale | densirostris aculorosiraia
Bottlenose dolphin Tursiops truncatus Pygmy killer whale Feresa attenuata
Bryde’s whale Balaenoptera edeni Pygmy sperm whale | Kogia breviceps
Common dolphin Delphinus delphis Risso’s dolphin Grampus griseus
Cuvier’s beaked Ziphius cavirostris Rougl}-toothed Steno bredanensis
whale dolphin
Dwarf sperm whale Kogia simus Short-finned pilot Globicephala
whale macrorhynchus

False killer whale Pseudorca crassidens | Spinner dolphin Stenella longirostris
Fraser’s dolphin Lagenodelphis hosei _ | Spotted dolph Stenella attenuata
Killer whale Orcinus orca Striped dolphin Stenella coeruleoalba
Melon-headed whale Peponocephala

electra i

Sources: NMFS PIRO and PIFSC unpublished
Note: Marine mammal survey data are limited for thls b
the action area.

cutrences in

Sea Turtles

ochelys coriacea) and
endangered. Loggerhead
(Caretta caretta) an:
turtle is listed as thr

Species Act. The !
ta'i*o in Samoan, br
been sighted once in Américan Samoa and should be considered an accidental visitor to the
archipelago. Other seabirds not listed under the ESA found in American Samoa are listed in
Error! Reference source not found.3.

Table 23. Seabirds occuring in American Samoa
Residents (i.e., breeding)

Samoan name Common name Scientific name
ta'i'o Wedge-tailed shearwater Puffinus pacificus
ta'’'o Audubon’s shearwater Puffinus lherminieri
ta'i'o Christmas shearwater Puffinus nativitatis
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Residents (i.e., breeding)

Samoan name Common name Scientific name
ta'i'o Tahiti petrel Pterodroma rostrata
ta'i'o Herald petrel Pterodroma heraldica
ta'i'o Collared petrel Pterodroma brevipes
fua'o Red-footed booby Sula sula

fua'o Brown booby Sula leucogaster
fua'o Masked booby Sula dactylatra
tava'esina White-tailed tropicbird

tava'e'ula Red-tailed tropicbird

atafa Great frigatebird

atafa Lesser frigatebird

gogouli Sooty tern

20go Brown noddy

gogo Black noddy

laia Blue-gray noddy

manu sina Common fairy-tern (white'térn)

Source: WPFMC 2003 (updated in 2009).

Potential Impacts of the Proposed ACL
American Samoa

resources of American Samoa because the A€
to the way the coral reef fisher

of the ESA and th

Guam Affected Resources and Potential Impacts

Affected Target, Non-target Stocks, and Bycatch in Guam Coral Reef Fisheries

As with other Pacific Islands, it is difficult to determine “target” and “non-target” stocks because
resources harvested in the Mariana Archipelago, including Guam’s coral reef fisheries are highly
diverse, with approximately 700 species appearing in catch records (Appendix 1). Based recent

catch landings reported in Error! Reference source not found. 12, 90% of the CREMUS catch
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in Guam is comprised of 11 family groups which include (Acanthuridae (surgeonfish),
Carangidae (jacks), Lethrinidae (emperors), Scaridae (parrotfish), Mullidae (goatfishes),
Siganidac (rabbitfish), Lutjanidae (snappers), Serranidae (groupers), Mugilidae (mullets),
Kyphosidae (rudderfish), Holocentridae (soldier/squirrelfish), the coastal pelagic jack, Selar
crumenopthalmus (atulai), several species of mollusks (snails, octopus and clams) crustaceans
(crabs) and algae. Additionally, several other coral reef ecosystem taxa are also commonly
harvested and retained and make up the remaining 15% of the catch. However, some species
defined in federal regulations as Mariana CREMUS (50 CFR 665.421) are not harvested at all.

While the boat-based and shore-based creel survey programs adminigte
for the collect of bycatch information, no such information is cu
most of the fish that are caught are kept and retained. Howeverl
discards, if they occur, are usually due to cultural reasons (i.¢:
as toxicity (e.g., ciguatera/poison).

by DAWR provide
available indicating that
other Pacific Islands,

X ctical reasons such

As previously noted, coral reef fishing is conduct
nm because the majority of coral reef ecosystem ‘
which is generally 3-200 nm from shore. Consequent ightbeargued that thes
bycatch problem for coral reef fisheries under federal con
management regulations currently in plage.to minimize the
prohibition on the use of destructive and

1S o
evertheless, there are federal

“fishing mortality (Fumsy), respectively, neither
ref@_rence points values for any Mariana CREMUS in

higher exploitation:

! “catch-to-biomass comparisons are limited to islands with high
populated densities

la, main Hawaiian Islands, Guam and southern islands of CNMI).

Potential Impacts of the Proposed ACL specifications and AM on Target, Non-targef and
Bycatch in Guam Coral Reef Fisheries

The Council and its SSC have grouped individual stocks of CREMUS in Guam into higher
taxanomic groups (stock complex) generally at the family level and propose to specify ACLs for
cach CREMUS stock and stock complex and are listed inTable 12. The ACL specification for
each stock and stock complex is proposed to be set at a level significantly lower that the
estimated biomass, where available. Under the proposed action, no new monitoring would be
implemented however, as an AM a post-scason review of the catch data will be conducted as
soon as possible after the fishing year to determine whether an ACL for for any stock or stock
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complex was exceeded. If an ACL is exceeded and results in biological consequences to that
stock or stock complex, NMFS would take action to correct the operational issue that caused the
ACL overage, as recommended by the Council which could include a downward adjustment to
the ACL for that stock or stock complex in the 2014 fishing year.

The impacts of an ACL specification for CREMUS in Guam are expected to be beneficial
because the ACLs would limit the harvest of all CREMUS in order to help ensure that coral reef
fisheries do not become overfished. The additional level of post season review of the catch
would also provide a new level of management review of the fisheries and is an opportunity for
refinement of ACL specifications, as needed. =

The proposed ACLs are generally higher than recent catch level

large or adverse effect on target, non-target or by
fisheries. E

Affected Protected Resources in Guam

Councils’ species-based FMPs, including the Coral Reef
oriented management plan (75 ¥R 2198, January 14, 2010). All
applicable regulat ained through the development and implementation of the FEP for
the Mariana Archipelago;and no substantial changes to the coral reef fisheries around Guam
have occurred since the FEP was implemented that require further consultation.

Ecosystem FMP

Marine Mammals

The MMPA prohibits, with certain exceptions, the take of marine mammals in the U.S. and by
U.S. citizens on the high seas. The coral reef fisheries in the Mariana Archipelago are listed as
Category III fisheries under Section 118 of the MMPA (75 FR 68468, November 8, 2010). A
Category I1I fishery is one with a low likelihood or no known incidental takings of marine
mammals. NMFS has also concluded that these fisheries, as currently conducted, will not affect
marine mammals in any manner not considered or authorized under the MMPA. Error!
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Reference source not found.4 lists known non-ESA listed marine mammals that have been
observed in the Mariana Archipelago and are protected by the MMPA.

Cetaceans listed as endangered under the ESA that have been observed in waters of the Mariana
Islands include the humpback whale (Megaptera novaeangliae), sperm whale (Physeter
macrocephalus), and sei whale (Balaenoptera borealis) (WPFMC 2009¢). Other ESA listed
matine mammals that may occur in the EEZ around the Mariana Islands Archipelago include the
blue whale (Balaenoptera musculus) and the fin whale (Balaenoptera physalus).

Table 24. Non-ESA listed marine mammals occuring around the Mariana Archipelago

Common Name Scientific Name
Blainville’s beaked whale Mesoplodon densirosi
Bottlenose dolphin Tursiops truncatus |
Bryde’s whale Balaenoptera ede

Common dolphin Delphinus delphis
Cuvier’s beaked whale Ziphius cavirostri.
Dwarf sperm whale

False killer whale
Fraser’s dolphin

Killer whale

Longman’s beaked whale
Melon-headed whale

Minke whale
Pantropical Spotted Dolphin

Pygmy killer whalg?

‘Pygmy sperm whale
Risso’s dolphin

] j waéi'iseus
Steno bredanensis
Globicephala macrorhynchus
tenella longirosiris

&| Stenella attenuata

Stenella coerulecalba

Striped dolp _
Source: Eldredge 21

Sea Turtles _ _ ‘

All Pacific sea turtles are designated under the Endangered Species Act (ESA) as either
threatened or endangered (except for the flatback turtle). The breeding populations of Mexico’s
olive ridley sea turtles (Lepidochelys olivacea) are currently listed as endangered, while all other
ridley populations are listed as threatened. Leatherback sea turtles (Dermochelys coriacea) and
hawksbill turtles (Eretmochelys imbricata) are also classified as endangered. Loggerhead
(Caretta caretia) and green sea turtles (Chelonia mydas) are listed as threatened (the green sea
turtle is listed as threatened throughout its Pacific range, except for the endangered population
nesting on the Pacific coast of Mexico). These five species of sea turtles are highly migratory, or
have a highly migratory phase in their life history (NMFS 2001).
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Based on nearshore surveys conducted jointly between the CNMI-DFW and NMFS around the
Southern Mariana Islands (Rota and Tinian 2001; Saipan 1999), an estimated 1,000 to 2,000
green sea turtles forage in these areas (Kolinski et al., 2001). Nesting beaches and seagrass beds
on Tinian and Rota are in good condition but beaches and seagrass beds on Saipan have been
impacted by hotels, golf courses and general tourist activities. Nesting surveys for green sea
turtles have been done on Guam since 1973 with the most consistent data collected since 1990.
There have been up to 60 nesting females observed annually, with a generally increasing trend
over the past 12 years aerial surveys done in 1999-2000 also found an increase in green sea
turtle sightings around Guam (Cummings 2002). There have been oggasional sightings of
leatherback turtles around Guam (Eldredge 2003); however, the & to which (i.e. preferred

the Mana:na Archipelago (WPFMC 2009¢).

Seabirds
The following seabirds are con51dered r351dents e

are no known 1nteract10ns between seabird:
fisheries (WPFMC 2009c).

The following seabirds has itors (some more common than
\ arwater (Pujj" inus fenuirostris; common
visitor), Audubon’s shearwater (Puffinus

rhoa), and the Matsudai;ra’s storm-petral

throughout the M Archipelago because the ACLs and AM would not result in substantial
changes to the way th al reef fisheries are conducted. There have been no known or observed
interactions between thiese fisheries and protected species in Guam. Managing coral reef fisheries
using ACLs and AMs would be an addition to the current fishery management regime that would
further ensure biologically-sustainable catches for fishery stocks. Because these fisheries are
currently sustainably managed and subject to conservation measures in accordance with various
resource conservation and management laws, the ACL and AM would not result in a change to
distribution, abundance, reproduction, or survival of ESA-listed species or increase interactions
with protected resources.
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If at any time the fishery, environment, or status of a listed species or marine mammal species
were to change substantially, or if a fishery were found to be occurring in or near new critical
habitat, NMFS would undertake additional consultation as required to comply with requirements
of the ESA and the MMPA.

CNMI Affected Resources and Potential Impacts

Affected Target, Non-target Stocks, and Bycatch in the CNMI Coral Reef Fisheries

As with other Pacific Islands, it is difficult to determine “farget” and ‘‘nonelarget” stocks because
resources harvested in the Mariana Archipelago, including CNMI 1 re¢f fisheries are highly
diverse, with over a hundred species appearing in catch records (Appendix 1). Based recent catch

coral reef ecosystem taxa are also commonly har%ést
10% of the catch. However, some species defined in fe
(50 CFR 665.421) are not harvested at all

because the majority of coral reef ecosystem
,equenﬂy, it might be argued that there is no bycatch

ly in p1ace to minimize the potentlal for bycatch through the
tive and non-selective gear methods. Specifically, federal

ar types to be used in while fishing for CREMUS. These

pear; (3) slurp gun; (4) hand net/dip net; (5) hoop net for crab; (6)
) surround/purse net that is attended at all times; (9) hook and line;
ith vessel ID number affixed; and (11) remotely operated

regulations allow:
include: (1) hand h
throw net; (7) barrier”
(10) crab and fish traps
vehicles/submersibles.

While the Mariana Archipelago FEP describes procedures for establishing limits and reference
points values based on standardized values of catch per unit effort (CPUE) and effort (E) which
serve as proxies for relative biomass (Bumsy) and fishing mortality (Fusy), respectively, neither
the Council or NMFE'S have determined reference points values for any Mariana CREMUS in
CNMLI. Therefore, stock status of CREMUS in CNMI 1s unknown. However, based on an
analysis of archipelagic-wide estimates of catch-to-biomass presented in Luck and Dalzell
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(2010), estimated exploitation rates for CREMUS in CNMI did not exceed 10% for any
taxanomic group, suggesting biomass is likely to be above Bugy, although Luck and Dalzell
(2010) report much higher exploitation rates when catch-to-biomass comparisons are limited to

islands with high populated densities (i.e., Tutuila, main Hawaiian Islands, Guam and southem
islands of CNMI).

Potential Impacts of the Proposed ACL specifications and AM on Target, Non-target Stocks,
and Bycatch in ﬂze CNMT Coral Reef F isheries

each CREMUS stock and stock complex and are listed in Tabl
each stock and stock complex is proposed tobesetata Ievel sig;

The impacts of an ACL specification for’

because the ACLs would limit the harvest
fisheries do not become overfished. The addition.
would also provide a new Ievel of managemet revi

h%lp ensure that coral reef
rev1ew of the catch

*Egpecifications and AM measures would not have a
rget or bycatch species caught in CNMI’s coral reef

in the CNMI

stern Pacific region have been evaluated for impacts on
protected resource anaged in compliance with the requirements of the MSA, the
Marine Mammal Pr Act (MMPA), the Endangered Species Act (ESA), the Migratory
Bird Treaty Act, and ofher laws and policies. Additional detailed descriptions of potentially
affected protected resources and their life histories can be found in section 3.3.4 of the FEP for
the Mariana Archipelago (WPFMC 2009c). There is no critical habitat designated for ESA-listed
species in the Mariana Archipelago.

Applicable ESA Coordination — CNMI

In an informal consultation letter dated June 3, 2008, NMFS determined that the continued
authorization of coral reef fisheries of the Mariana Archipelago as managed under the Coral Reef
Ecosystems FMP is not likely to adversely affect ESA-listed marine species or their designated
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critical habitat. In 2009, the Council developed and NMFS approved five new archipelagic-based
fishery ecosystem plans (FEP), including the Mariana Archipelago FEP. The FEP incorporated
and reorganized elements of the Councils’ species-based FMPs, including the Coral Reef
Ecosystem FMP into a spatially-oriented management plan (75 FR 2198, January 14, 2010). All
applicable regulations were retained through the development and implementation of the FEP for
the Mariana Archipelago, and no substantial changes to the coral reef fisheries around Guam
have occurred since the FEP was implemented that require further consultation.

Marine Mammals E
The MMPA prohibits, with certain exceptions, the take of marine mammats.in the U.S. and by
U.S. citizens on the high seas. The coral reef fisheries in the Mariana Archipelago are listed as

known non-ESA listed marine mammals that have bs
and are protected by the MMPA. .

Cetaceans listed as endangered under the ESA that have beé:
Islands include the humpback whale (Megaptera novaeang,

Common Name
Blainville’s beaked w
Bottlenose dolphin
iptera edeni
Delphinus delphis
ibhius cavirostris
ogiq simus
Pseudorca crassidens
Fraser’s dolphin Lagenodelphis hosei
Killer whale Orcinus orca
Longman’s beaked wh Indopacetus pacificus
Melon-headed whale | Peponocephala electra
| Minke whale ’ Balaenoptera acutorostrata
Northern Elephant Seal Mirounga angustirosiris
Pantropical Spotted Dolphin Stenella attenuate
Pygmy killer whale Feresa attenuata
Pygmy sperm whale Kogia breviceps
Risso’s dolphin Grampus griseus
Rough-toothed dolphin Steno bredanensis
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Common Name Scientific Name
Short-finned pilot whale Globicephala macrorhynchus
Spinner dolphin Stenella longirostris '
Spotted dolphin Stenella attenuata

Striped dolphin Stenella coeruleoalba

Source: Eldredge 2003

Sea Turtles

All Pacific sea turtles are des1gnated under the Endangered Species Ack| SA) as either
threatened or endangered (except for the flatback turtle). The breeding poptilations of Mexico’s
olive ridley sea turtles (Lepidochelys olivacea) are currently 11sted‘ dangered, while all other
ridley populations are listed as threatened. Leatherback sea t

hawksbill turtles (Eretmochelys imbricata) are also classifie

Southern Mariana Islands (Rota and Tiniz
green sea turtles forage in these areas (Koli

). white-tailed tropicbird (Phaethon leptur us) red- talled tropicbird
(Phaethon rubrica d booby (Sula dactylatra), brown booby (Sula leucogaster), red-
footed booby (Sula s ite tern (Gygis alba), sooty tem (Sterna fuscata), brown noddy
(Anous stolidus), black noddy (Anous minutus), and the great frigatebird (Iregata minor). There
are no known interactions between seabirds and any of the Mariana Archipelago coral reef
fisheries (WPFMC 2009c). '

The following seabirds have been sighted and are considered visitors (some more common than
others) to the Mariana Archipelago; short-tailed shearwater (Puffinus fenuirostris; common
visitor), Newell’s shearwater (Puffinus auricularis; rare visitor), Audubon’s shearwater (Puffinus
iherminieri), Leach’s storm-petrel (Oceanodroma leucorhoa), and the Matsudaira’s storm-petral
(Oceanodroma matsudairae). Of these, only the Newell’s shearwater is listed as endangered.
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There have been no sightings df the endangered short-tailed albatross (Phoebastria albatrus) in
the CNMI although CNMI is within the range of the only breeding colony at Tora Shima, Japan
(WPFMC 2009c¢).

Potential Impacts of the Proposed ACL specifications and AM on Protected Resources in the
CNMT

The proposed ACL specification and AM would not have a direct effect on protected resources
throughout the Mariana Archipelago because the ACLs and AM would not result in substantial
changes to the way the coral reef fisheries are conducted. There have been no known or observed
interactions between these fisheries and protected species in the CNMI-Managing coral reef
fisheries using ACLs and AMs would be an addition to the curren ery management regime
that would further ensure biologically-sustainable catches for fishery stocks. Because these

If at any time the fishery, environment, or status ofa
were to change substantially, or if a ﬁshery were found

dulrrelﬁsh) Muglhdae (mullets), and Scaridae
oastal pelagic jacks (selar crumenoprhalmus or akule and

provide for the collect ¢ f‘bycatch information, no such information is currently available
indicating that most of the fish that are caught are kept and retained. However, like other Pacific
Islands, discards, if they occur, are usually due to cultural reasons (i.e., taboo) or practical
reasons such as toxicity {¢.g., ciguatera/poison).

As previously noted, coral reef fishing is conducted predominantly in nearshore waters from 0-3
nm because the majority of coral reef ecosystem habitat is found shoreward of the U.S. EEZ,
which is generally 3-200 nm from shore. Consequently, it might be argued that there is no
bycatch problem for coral reef fisheries under federal control. Nevertheless, there are federal
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management regulations currently in place to minimize the potential for bycatch through the
prohibition on the use of destructive and non-selective gear methods. Specifically, federal
regulations allow only certain gear types to be used in while fishing for CREMUS. These
include: (1) hand harvest; (2) spear; (3) slurp gun; (4) hand net/dip net; (5) hoop net for crab; (6)
throw net; (7) barrier net; (8) surround/purse net that is attended at all times; (9) hook and line;
(10) crab and fish traps with vessel ID number affixed; and (11) remotely operated
vehicles/submersibles.

While the Hawaii FEP describes procedures for establishing limits and reference points values
based on standardized values of catch per unit effort (CPUE) and effert(Ej:which serve as
proxies for relative biomass (Bwvsy) and fishing mortality (Fusy), » spectively, neither the

. i CREMUS Therefore,

likely to be above Bysy, although Luck and Dalz
when catch—to biomass comparisons are limited t

The Council and its SSC have grouped ind
taxanomic groups (stock complex) generally:

osed action, no new monitoring would be
Vi W of the catch data will be conducted as

soon as possible affer th
complex was exceeded |

ation‘for Hawaii CREMUS are expected to be beneficial because
t of all CREMUS 1n order to help ensure that coral reef fisheries

The proposed ACLs are generally higher than recent catch levels, so fisheries are not expected to
be affected, and therefore, there is no change to harvest levels expected to occur as a result of
implementing the ACL specifications. This, together with the fact that there are no in-season
closures, leads to the conclusion that the ACL specifications and AM measures would not have a
large or adverse effect on target, non-target or bycatch species caught in Hawaii’s coral reef
fisheries.
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Affected Protected Resources in Hawaii

The coral reef fisheries of the western Pacific region have been evaluated for impacts on
protected resources and are managed in compliance with the requirements of the MSA, the
Marine Mammal Protection Act (MMPA), the Endangered Species Act (ESA), the Migratory
Bird Treaty Act, and other laws and policies. Additional detailed descriptions of potentially
affected protected resources and their life histories can be found in section 3.3.4 of the FEP for
the Hawaii Archipelago (WPFMC 2009b).

Applicable ESA Coordination — Hawaii
In an informal consultation letter dated March 7, 2002, NMFS d
Ecosystem FMP management approach, and fisheries that opera
implementing the FMP was not likely to adversely affect ES
waters around IHawaii or their designated critical habitat. fn:

ined that the Coral Reef
ordance with reguiations

species-based FMPs, including the Coral Reef Ecosys
management plan (75 FR 2198, January 14, 2010).Al

gulatlons were® retalned
w Hawaii and no substantial changes
to the coral reef fisheries around Hawaiithay mey EP was implemented that
require further consultation at this time.

Marine M ammals

fishery is one with as
has also concluded that

vaeangliae), sperm whale (Physeter macrocephalus), blue whale
, ale (B. physalus), and sei whale (B. borealis). The Hawalian
monk seal is the & demie pinniped in Hawaii and is listed as endangered under the ESA.
On November 17, 201 MES published a proposed rule to list the Hawaiian insular false killer
whale as an endangeréd species under the ESA (75 FR 70169). NMES is also proposing to
designate areas in the main Hawaiian Islands as monk seal critical habitat. Specific areas
proposed include terrestrial and marine habitats from 5 m inland from the shoreline extending
seaward to the 500 m depth contour around Kaula Island, Nithau, Kauai, Oahu, Maui Nui
(including Kahoolawe, Lanai, Maui and Molokai) and Hawaii Island (76 FR 32026, June 2,
1011). If either proposal is finalized, NMFS would re-initiate consultation under Section 7 of the
ESA to determine the impact of fishing activities on critical habitat and any necessary
management measures.
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Table 26. Non-ESA listed marine mammals occuring in Hawaii

Common Name

Scientific Name

Blainville’s beaked whale

Mesoplodon densirosiris

Bottlenose dolphin

Tursiops truncatus

Bryde’s whale

Balaenoptera edeni

Common dolphin

Delphinus delphis

Cuvier’s beaked whale Ziphius cavirosiris
Dall’s porpoise Phocoenoides dalli
Dwarf sperm whale Kogia simus

False killer whale Pseudorca crassidens
Fraser’s dolphin Lagenodelphis hosei
Killer whale Orcinus orca _
Longman’s beaked whale Indopacetus paci
Melon-headed whale Peponocephala electra

Minke whale

cutoroStrata

Pantropical spotted dolphin

Pypgmy killer whale Feresa attenuata
Pygmy sperm whale Kogia breviceps
Risso’s dolphin ,
Rough-toothed dolphin

Short-finned pilot whale

Spinner dolphin
Spotied dolphin

Striped dolphin

Sea Turtles

species of sea tu
There 1s a residen
species of sea turtle i

Seabirds

he green sea turtle is listed as threatened throughout its Pacific
population nesting on the Pacific coast of Mexico). These five

Seabirds listed as threatened or endangered under the ESA are managed by the USFWS. The
short-tailed albatross, which is listed as endangered under the ESA, is a migratory seabird that is
known to be occasionally present in the NWHI. No interactions between seabirds and the coral
reef fishery have been observed or reported. Other listed seabirds found in the region are the
endangered Hawaiian petrel (Pterodroma phaeopygia) and the threatened Newell’s shearwater
(Puffinus auricularis newelli). Non-listed seabirds known to be present are the blackfooted
albatrosses (Phoebastria nigripes); Laysan albatross (P. immutabilis), wedge-tailed (Puffinus
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pacificus), sooty (P. griseus) and fleshfooted (P. carneipes) shearwaters, as well as the masked
booby (Sula dactylatra), brown booby (Sula leucogaster), and red-footed booby (Sula sula).
Most of these seabirds forage far from the islands and are unlikely to interact with the coral reef
fishery.

Potential Impacts of the Proposed ACL specifications and AM on Protected Resources in
Hawaii

The proposed ACL specification and AM would not have a direct effect on protected resources
throughout the Hawaii Archipelago because none of the alternatives is

protected resources.

If at any time the fishery, environment, or status of a
were to change substantially, or if a fishery were found
habitat, NMFS would undertake additi
of the ESA and the MMPA.

cumng in or near new critical
d to comply with requirements

Potential Impacts to Essential Fish
Concern -

approved for dee
70603, November?

shrl D through an amendment to the Crustaceans FMP in 2008 (73 FR
en years later in 2009, the Council developed and NMFS
approved five new arc gic-based fishery ecosystem plans (FEP), including the Hawaii
Archipelago FEP. The/FEP incorporated and reorganized elements of the Councils’ species-
based FMPs into a spatially-oriented management plan (75 IR 2198, January 14, 2010). As a
result, EFH definitions and related provisions for all FMP fishery resources are subsequently
carried forward into the respective FEPs.

In addition to and as a subset of EFH, the Council described habitat areas of particular concern
(HHAPC) based on the following criteria: ecological function of the habitat is important, habitat is
sensitive to anthropogenic degradation, development activities are or will stress the habitat,
and/or the habitat type is rare. In considering the potential impacts of a proposed fishery
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management action on EFH, all designated EFH must be considered. The designated areas of
EFH and HAPC for all Hawaii FEP MUS by life stage are summarized in Error! Reference
source not found.27. The Council is currently reviewing habitat information relevant to Hawaii
bottomfish and seamount groundfish and may refine these EFH/HAPC designations if warranted
(76 FR 13604, March 14, 2011).

Table 27. EFH and HAPC for W

Pacific FEP MUS

Eggs and larvae: the
water column exte

.| All slopes and
escarpments between
40-280 m (20 and
140 fm)

Bottomfish American Samoa, Guam and
MUS | CNMI bottomfish species: lehi
(Aphareus rutilans) uku (Aprion
virescens), giant trevally (Caranx
ignoblis), black trevally (Caranx
lugubris), blacktip grouper
(Epinephalus fasciatus), Lunartail
grouper (Variola louti), chu (ELtelis
carbunculus), onaga (Etelis e
coruscans), ambon emperor
(Lethrinus amboinensis), redgill
emperor (Lethrinus
rubrioperculatus), taape (£
kasmira), yellowtail kalekalt
(Pristipomoides auricilla), %
opakapaka (. jzlamentosus)

Eggs and larvae: the All slopes and

water column extending | escarpments between
from the shoreline to the | 46-280 m (20 and
outer limit of the EEZ 140 fim)

down to a depth of 400

m (200 fathoms) Three known areas of
Juvenile opakapaka

Juvenile/adults: the habitat: two off Oahu

water columm and all - and one off Molokai

bottom habitat

extending from the
=P szeboidu) gmda} (P shoreline to a depth of
zonatus) hapuupuu (Epinephelus | 400 meters (200 {in)
quernus), leli (Aphareus rutilons)
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Eggs and larvae: the

spiny lobster (Panulirus
marginatus), spiny lobster (P.
penicillatus, P. spp.), ridgeback
slipper lobster (Scyllarides:h
Chinese slipper lobster
(Parribacus anlarclicus)

Kona crab :

anif),

Seamount Hawaii Seamount groundfish No HAPC designated
Groundfish species (30-200 fm): armorhead (epipelagic zone) water | for seamount
MUS (Pseudopentaceros wheeleri), column down to a depth | groundfish
raftfish/butterfish (Hyperoglyphe of 200 m (100 fm) of all
Jjaponica), alfonsin (Beryx EEZ waters bounded by
splendens) latitude 29°-35°
Juvenile/adults: all
EEZ waters and bo
habitat bounded
latitude 29°-3 nd
Crustaceans | Spiny and slipper lobster s in the
MUS complex (all FEP areas): ¢ithssummits

30 m (15 fathoms)
from the surface

Kona crab (Rauing raning)
Deepwaiérshri 11 FEP

Eggs and larvae: the
ater column and
peiated outer reef
opes between 550 and
00 m

Juvenile/adulis: the
outer reef slopes at
depths between 300-700
m

No HAPC designated
for deepwater shrimp.
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Precious Shaflow-water precious corals EFH for Precious Corals | Includes the Makapuu

Corals MUS | (10-50 fm) all FEP areas: is confined to six known | bed, Wespac bed,
black coral (Antipathes precious coral beds Brooks Banks bed
dichotoma), black coral located off Keahole
(Antipathis grandis), black coral Point, Makapuu, Kaena
(Antipathes ulex) Point, Wespac bed,

Brooks Bank, and 180 For Black Corals, the
Deep-water precious corals Fathom Bank Auau Channel has
(150-750 fm) all FEP areas: 2. been identified as a
Pink coral (Corallium secundum), HAPC
red coral (C. regale), pink coral
(C. laauense), midway deepsea
coral (C. sp nov.), gold coral
(Gerardia spp.), gold coral
(Callogorgia gilberti), gold coral
(Narella spp.), gold coral
(Calyptrophora spp.), bamboo
coral (Lepidisis olapa), bamboo
coral (Acanella spp.)

Includes all no-take
MPASs identified in
the CREFMP, all
Pacific remote
islands, as well as
numerous existing
MPAs, research sites,
and coral reef habitats
throughout the
western Pacific

Coral Reef Coral Reef Ecosystem MU
Ecosystem (al! FEP areas)
MUS

ation and=AM would not have a direct effect on EFH or HAPC in any
T the alternatives is expected to result in substantial

Potential Impacts on Fishery Administration and Enforcement

Federal Agencies and the Council

Fisheries in federal waters are currently managed by the Council in accordance with the
approved fishery ecosystem plans (FEP), and NMFS PIRO is responsible for implementing and
enforcing fishery regulations that implement the FEPs. NMFS PIFSC conducts research and
reviews fishery data provided through loghooks and fishery monitoring systems administered by
state and territorial resource management agencies. These the Council, PIRO and PIFSC
collaborate with local agencies in the administration of fisheries of the western Pacific through
other activities including conducting coordinating meetings, research, developing information,
processing fishery management actions, training fishery participants, and conducting educational
and outreach activities for the benefit of fishery communities.

96



NOAA Office of Law Enforcement (OLE) is responsible for enforcement of the nation’s marine
resource laws, including fisheries and protected resources. OLE, Pacific Islands Division
oversees enforcement of federal regulations in American Samoa, Guam, the CNMI and Hawaii
and enter into Joint Enforcement Agreements (JEA) with each participating state and territory.

The U.S. Coast Guard’s (USCG) Fourteenth District (Honolulu) jurisdiction is the U.S. EEZ as
well as the high seas in the Western and Central Pacific. At over 10 million square m1les its area
of responsibility is the largest of any USCG District. The USCG patrols

airplanes, helicopters, and surface vessels, as well as monitors vesselg:
also maintains patrol assets on Guam.

Potential impacts to federal agencies -

implementing these specifications. The ACL and AM spe
change or risk to human safety at sea.

Local Agencies

ever, monitoring of catch data towards an ACL would
SCif coilaborauon with local resource management agencies
roved accuracy and timeliness in species specific catch reporting

specifications becausethere is no fishery closure recommended for any of the areas.
Additionally, the ACL and AM specifications would not result in any change or risk to human
safety associated with coral reef fishing in local waters.

Significant resources will be i‘equired in the future to support the establishment of in-season
monitoring capabilities in American Samoa, Guam and the Northern Mariana Islands. Until
resources are made available by NMFES, only AMs for when the ACL is exceeded are possible at
this time.
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Environmental Justice

The Council considered the effect of the proposed ACL specifications and AMs on
Environmental Justice communities that include members of minority and low-income groups.
The ACLs would apply to everyone that catches coral reef fishes, and no new monitoring is
required for the ACL specification or the AM to be implemented. The environmental review in
this EA showed that the proposed specifications of ACLs and provisions for post-season harvest
reviews as the AMs in the western Pacific Coral Reef Ecosystem fisheries are not expected to
result in a change to the way the fisheries are conducted. The ACLs and:AMs are intended to

the CNMI, or Hawaii.

-Climate Change

tential to affe¢t coral reef
¢: sea level rise; increased

in rainfall {more or less) that
ischarges into the marine
Hypothermic responses in
ean acidity which can
“reef-building algae, and

:ad to changes in ocean circulation
igration, survwal and dispersal. Damage to
well as changes to catch rates, migratory

environment; increased temperatures resul
some marine species. Increased carbon dio

ological resources by a number of agen(;les will
ﬁshery managers to continually make adjustments in fishery
management es in response to changes in the environment.

The efficacy of the ACL and AM specifications in providing for sustainable levels of
fishing for CREMUS 15 siot expected to be adversely affected by climate change. Recent catch
and biological status of the species informed the development of the ACLs and AMs. Monitoring
would continue, and if harvests were reduced ACLs could be adjusted in the future.

The proposed specifications are not expected to resulf in a change to the manner in which the
fishery is conducted, so no change in greenhouse gas emissions is expected.
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Additional considerations

Overall impacts

When compared against recent fishing harvests, most ACLs would not be lower than the most
recent harvests. The ACLs are considered an acceptable level of catch that will prevent
overfishing and provide for long-term sustainability of the target stocks. The specifications were
‘developed using the best available scientific information, in a manner that accords with the
fishery regulations, and after considering catches, participation trends, and estimates of the status
of the fishery resources. The AMs are also not likely to cause large adverse impacts to resources
that would benefit from post-season data review. For these reasons, *pf%gpsed ACLs and AMs
are not expected to result in large, irreversible, or irretrievable impdcts to the environment.

Cumulative Effects of the Proposed Action :
Fishery management actions by others in the same area and .mgmulatwi
In all four areas, the Council is developing ACL and ecommendations

None of the ACLs or AMs would conflict with or reduc 1cac? of existing Coral reefl
agencies, NMFS, or the Council.

| fishery resources and the ACLs and AMs ar'
reef fisheries in any of the areas.
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Consistency with Other Applicable Laws

National Environmental Policy Act
NOAA Administrative Order (NAO 216-6, Env1r0nmental Review Procedures in accordance
with NEPA, requires the consideration of effects of proposed agency actions and alternatives on
the human environment and allows for involvement of interested and affected members of the
public before a decision is made. This EA has been written and organized to meet the
requirements of NEPA. The NMFS Regional Administrator will use the'analysis in this EA to
determine whether the proposed action would have a significant er fironmental impact, which
would require the preparation of an EIS.

Preparers and Reviewers
Council staff '
Marlowe Sabater, Fishery Analyst

NMFS staff
Ethan Brown, Natural Resources Management Spemahs :
Phyllis Ha, NEPA Spec1ahst PIRO, SFDw

Public Coordination
The development of the proposed ACL and AM specifications for American Samoa, Guam, the
CNMI, and Hawaii has taken place in public meetings of the SSC and the Council. In addition,
the Council advertised the need to focus on federal annual catch imits in media releases,
newsletter articles, and on the Council website.

NMES is soliciting public comment on the proposed ACL and AM specifications described in
this EA. This EA, the proposed specifications, and instructions on how to comment on the
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proposed specifications can be found by searching RIN 0648-XA674 at www.regulations.gov, or
by contacting the responsible official or Council listed in this document.

Endangered Species Act

The Endangered Species Act (ESA) provides for the protection and conservation of threatened
and endangered species. Section 7(a)(2) of the ESA requires federal agencies to ensure that any
action authorized, funded, or carried out by such agencies is not likely to jeopardize the
continued existence of any endangered or threatened species or result in.the destruction or
adverse modification of the critical habitat of such species. NMFS compleéted Section 7
consultations for coral reef fisheries in American Samoa and Ha n March 2, 2002 and
Mariana coral reef fisheries (Guam and CNMI) on June 3, 2008: etermined that coral reef
fisheries that operate in accordance with federal fishery regul- likely to adversely
affect listed species or critical habitat.

Because the proposed action is not expected to modif
fishery, it is not likely to affect endangered and tk
species in any manner not considered in the prior con

The amount or extent of taking spe
New information reveals effects of

fids as monk seal critical habitat. Specific areas
abitats from 5 m inland from the shoreline extending
our around Kaula Island, Nithau, Kauai, Oahu, Maui Nui

aui and Molokai) and Hawaii Island (76 FR 32026, June 2,

s also evaluating whether to revise the ESA listing status of the
loggerhead sea turtle fromithreatened to endanged and evaluating whether to list the bumphead
parrotfish and a numbepiof coral species under the ESA although nothing specific has been
proposed as of this dafe. If new species are listed, or if critical habitat is designated in arcas that
may be affected by federal fisheries, NMFES will re-initiate consultation under Section 7 of the
ESA to determine the impact of fishing activities on listed species and their critical habitat as
required by law.

Marine Mammal Protection Act

The Marine Mammal Protection Act (MMPA) prohibits, with certain exceptions, the take of
marine mammals in the U.S. and by U.S. citizens on the high seas, and the importation of marine
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mammals and marine mammal products into the United States. The MMPA gives the Secretary of
Commerce authority and duties for all cetaceans (whales, dolphins, and porpoises) and pinnipeds
(seals and sea lions, except walruses). Under section 118 of the MMPA, NMFS must publish, at
least annually, a List of Fisheries that classifies U.S. commercial fisheries into one of three
categories. Specifically, the MMPA mandates that each fishery be classified according to
whether it has a frequent, occasional, or remofe likelihood of, or no known, incidental mortality
or serious injury of marine mammals.

The coral reef fisheries in each island area are listed as Category 111 fisheries under Section 118
of the MMPA (75 FR 68468, November 8, 2010). A Category III fishery 1s:one with a low
likelihood or no known incidental takings of marine mammals. NMES has also concluded that
these coral reef fisheries, as currently conducted, will not affe &mammals in any manner
not cons1dered or authorized undér the MMPA. Because the ptoposedaction wouid not modify

management measure has no effectont
zone or is consistent to the maximum ext X
ubmitted a copy of this
%{h Samoa, Guam, Hawaii and

The Regulatory Flexibility Act (RFA) (5 U.S.C. 601 ef seq.) requires government agencies to
assess and present the impact of their regulatory actions on small entities including smail
businesses, small organizations, and small governmental jurisdictions. The assessment is done by
preparing an Initial Regulatory Flexibility Analysis when impacts are expected. The purpose and
need for action is described in Section 1.2. Section 2.0 describes the management alternatives
considered to meet the purpose and need for action. Section 3.0 provides a description of the
fisheries that may be affected by this action and analyzes environmental impacts of the
alternatives considered.
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The proposed action would specify an annual catch limit (ACL) for each coral reef ecosystem
stock and stock complex in American Samoa, Guam, the Northern Mariana Islands, and Hawaii
for fishing years 2012 and 2013, If the ACL for any stock or stock complex is exceeded and
results in biological consequences to that stock or stock complex, NMFS would take action to
correct the operational issue that caused the ACL overage, as recommended by the Council
which could include a downward adjustment to the ACL for that stock or stock complex in the
2014 fishing year.

American Samoa

In 2010, approximately 22 vessels engaged in fishing for CREMUJ
revenue per vessel was $3,222 based on an aveage price of $2.6
26,453 Ib. In general, the relative impornace of CREMUS to€o;
percentage of overall fishing or household income is unkndwn,
other income-generating activities by individual operations across the year
examined. -

he 2010 average‘ gross
d, and harvest of

Guam
In 2009, approximately 116 vessels engaged in fishing fo
revenue per vessel was $3,222 based onan aveage price of
124,401 1b. In general, the relative imporm; ;

percentage of overall fishing or household
other income-generating activities by indivi
examined.

fornearly i;ae—third of the commercial catch (254,996 1b and 204,643 b,
respectively). Therek he purpose of this analysis, Hawaii akule and opelu fisheries have
been analyzed separately from other Hawaii CREMUS as they are discrete fisheries and together,
account for nearly half of the total CREMUS landings annually.

Although exact figures are not available, NMFS estimates that up to 35 vessels may enagage in
fishing for akule and opelu throughout the state. Based on 2010 data from NMFEFS WPacFIN
(http://www.pifsc.noaa.gov/wpacfin/reportlanding. php accessed on September 15, 2011),
254,996 1b of akule were sold at $2.83 per Ib while 204,643 1b of opelu were sold at $2.58 per 1b.
resulting in a combined ex-vessel value of $1,249,635. Assuming all 35 vessels fished for akule
and opelu equally, 2010 average gross revenue per vessel is estimated at $35,703. Excluding

103



akule and opelu, total estimated commercial landings of all other Hawaii CREMUS was
approximately 840,360 lb. Assuming all 4,263 Hawaii commercial marine license holders fished
for CREMUS equally, the 2010 average gross per vessel revenue is estimated to be $197 based
on an aveage price of $3.01 per pound. In general, the relative impornace of CREMUS to
commercial participants as a percentage of overall fishing or household income is unknown, as
the total suite of fishing and other income-generating activities by individual operations across
the year has not been examined.

Based on available information, NMFS has determined that all vessels participating in CREMUS
fisheries in American Samoa, Guam, CNMI and Hawaii are small er itics inder the Small
Business Administration definition of small entity, i.e., they are en: ed in the business of fish
harvesting, are independently owned or operated, are not domigant intheir field of operation and
have annual gross receipts not in excess of $4 million. Thereft
economic impacts between large and small entities. Furth

is required to publish
t, consider and respond to

The specification of AC
complies with
requests for ents in developing ACL recommednations.

roposed rule anmnouncing the proposed ACL specifications

publcation:

Executive Or 2898; Environmental Justice

On February 11, 199 sident William Clinton issued Executive Order 12898 (E.O. 12898),
“Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations.” E.Q. 12898 provides that “each 'ederal agency shall make achieving
environmental justice part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority populations and low-income populations.” E.O. 12898 also
provides for agencies to collect, maintain, and analyze information on patteins of subsistence
consumption of fish, vegetation, or wildlife. That agency action may also affect subsistence
patterns of consumption and indicate the potential for disproportionately high and adverse human
health or environmental effects on low-income populations, and minority populations. A
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memorandum by President Clinton, which accompanied E.O. 12898, made it clear that
environmental justice should be considered when conducting NEPA analyses by stating the
following: “Each Federal agency should analyze the environmental effects, including human
health, economic, and social effects of Federal actions, including effects on minority populations,
low-income populations, and Indian tribes, when such analysis is required by NEPA.”

Each alternative would result in a catch limit for all CREMUS. Participants in coral reef
ecosystem fisheries in all of the areas would be advised of the catch limits, but that would be the
extent of the impact of the ACL specifications on {ishery participants. Under the proposed
action, the AM for coral reef fisheries would be a post-season accounting 6£ catch towards each
ACL specification. If an ACL for any stock or stock complex is exteeded and results in
biological consequences to that stock or stock complex, NMEFSs ¢ action to correct the
operational issue that caused the ACL overage, as recomment]
include a downward adjustment to the ACL for that stock:or:

groups.

Executive Order 128
A “significant regulato;

. e economy, productivity, competition, jobs, the
or safety, or State, local, or tribal government or

The specification of ACL for coral reef fisheries of the western Pacific has been determined to be
not significant under E.Q. 12866 because it will not: have an annual effect on the economy of
$100M, create a serious inconsistency or otherwise interfere with an action taken or planned by
another agency, materially alter the budgetary impact of entitlements, grants, user fees, or loan
programs or the rights and obligations of recipients thereof, or raise novel legal or policy issues
arising out of legal mandates, the President’s priorities, or the principles set forth in the
Executive Order.
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Information Quality Act

The Information Quality Act requires federal agencies to ensure and maximize the quality,
objectivity, utility, and integrity of information disseminated by federal agencies. To the extent
feasible, the information in this document is current. Much of the information was made
available to the public during the deliberative phases of developing the proposed specifications
during meetmgs of the Council over the past several years The 1nf0rmat1on was also improved

period for the proposed specification. The process
opportunity for comments on the information cont:
provisions of additional information.
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Appendix 1: Species that comprise the CREMUS grouping in’

American Samoa, Guam, CNMI and Hawaii

1.A. American Samoa

CREMUS Group Common name CREMUS Group Common name
Atulai Bigeye scad Surgeonfish Naso tang
Emperors Emperors (misc) Surgeonfish Achilles tang
Emperors Goldenline bream Surgecnfish Ringtail surgeonfish
Emperors Yellowspot emperor Surgeonfish Eye-striped surgeonfish
Emperors Blueline bream Surgeonfish Whitespotted surgeonfish
Surgeonfish Whitebar surgeonfish
Emperors QOrangespot emperor Surgeonfish Blue-banded surgeonfish
Emperors Longnose emperor Surgeondfish Elongate surgeonfish
Emperors Bigeye emperor Surgeonfish Whitecheek surgeonfish
Emperors Sweetlip emperor Surgeonfish Blackstreak surgeonfish
Goatfish Goatfish (misc} Surgeonfish Brown surgeonfish
Goatfish Yellowstripe goatfish Surgeonfish Bluelined surgeonfish
Goatfish Orange goatfish Surgeonfish Orange-spot surgeonfish
Goatfish Yellow goatfishes Surgeontish Mimic surgeonfish
Goatfish - Yellowfin goatfish Surgeonfish Surgeonfishes/tangs
Goatfish Dash-and-dot goatfish Surgeonfish Convict tang
Goatfish Doublebar goatfish Surgeonfish Yellowfin surgeonfish
Goatfish White-lined goatfish . Surgeonfish Twospot bristletooth.
Goatfish Yellowsaddle goatfish Surgeonfish Striped bristletooth
Goatfish Redspot goatfish Surgeonfish Yellow-cyed bristletooth
Goatfish Indian goatfish Surgeonfish Whitemargin unicornfish
Goatfish Parupenus insularis Surgeonfish Humpback vnicomfish
Goatfish Multi-barred goatfish Surgeonfish Spotted unicornfish
Goatfish Side spot goatfish Surgeonfish Gray unicornfish
Goatfish Banded goatfish (misc) Surgeonfish Black tongue unicornfish
Groupers Inshore groupers Surgeonfish Orangespine unicomfish
Groupers Slender grouper Surgeonfish Unicornfishes (misc)
Groupers Peacock grouper Surgeonfish Barred unicornfish
Groupers Golden hind Surgeonfish Humpnose unicornish
Groupers Ybanded grouper Surgeonfish Bluespine unicornfish
Groupers Six-banded grouper Surgeonfish Bignose unicornfish
Groupers Tomato grouper Surgeonfish Pacific sailfin tang
Groupers Pygmy grouper Squirrelfish Bronze soldierfish
Groupers Flagtail grouper Squirrelfish Brick soldierfish
Groupers Hexagon grouper Squirrelfish Bigscale soldierfish
Groupers Giant grouper Squirrelfish Yellowfin soldierfish
Groupers Longspine grouper Squirrelfish Double tooth soldierfish
Groupers Spotted grouper Squirrelfish Pearly soldierfish
Groupers One-bloch grouper Squirrelfish Blotcheye soldierfish
Groupers Honeycomb grouper Squirrelfish Scarlet soldierfish
Groupers Smalltooth grouper Squirrelfish Violet soldierfish
Groupers Netfin grouper Squirrelfish Whitetip soldierfish
Groupers Striped grouper Squirrelfish Yellowstriped squirrelfish
Groupers Eightbar grouper Squirrelfish Blackfin squirrelfish



Groupers Groupers (misc) Squirrelfish Sammara squirrelfish
Groupers Greasy grouper Squirrelfish Tailspot squirrelfish
Groupers Yellowspot grouper Squirrelfish Crown squirrelfish
Groupers Squaretail grouper Squirrelfish Blackspot squirrelfish
Groupers Saddleback grouper Squirrelfish Filelined squirrelfish
Groupers Leopard coral trout Squirrelfish Peppered squirrelfish
Groupers Powell's grouper Squirrelfish Saber squirrelfish
Groupers White-edged lyretail Squirrelfish Squirrelfish
Squirrelfish Bluelined squirrelfish
Jacks Mackerel scad (opelu) Squirrelfish iolet squirrelfish
Jacks Blue kingfish trevally Squirrelfish Hawaiian squirrelfish
Jacks Goldspot trevally Squirrelfish Pink squirrelfish
Jacks Trevally (misc) Wrasse Wrasses (misc)
Jacks Jacks (misc)
Jacks Black jack
Jacks Bluefin trevally
Jacks Brassy trevally
Jacks Bigeye trevally
Jacks Rainbow runner ;
Jacks Leatherback Checkerboard wrasse
Weedy surge wrasse
Jacks Snubnose pompano Barred thicklip
Jacks Whitemouth trevally < Blackeye thicklip
Mullets Mullets ' Rockmover wrasse
Mullets Fringelip mullet Arenatus wrasse
Mullets Diamond scale mullet Bandcheck wrasse
Mullets Sunset wrasse
Parrotfish Surge wrasse
Parrotfish Red ribbon wrasse
Parrotfish Christmas wrasse
Parrotfish Whitepatch wrasse
Rabbitfish Misc. Reef Fish Reef fish (misc)
Misc. Bottomfish Bottomf{ish (misc)
Other Finfish Freshwater eel
Other Finfish Flashlightfishes
Other Finfish Frogfishes
Rudderfish Other Finfish Cardinalfish
Rudderfish Other Finfish Silversides
Rudderfish Other Finfish Trumpetfish
Snappers Other Finfish Triggerfish
Snappers Other Finfish Crangestripe triggerfish
Snappers Se€arlet snapper Other Finfish Clown triggerfish
Snappers Red snapper Other Finfish Titan triggerfish
Snappers Twinspot/red snapper Other Finfish Needlefish
Snappers Yellow margined snapper Other Finfish Blennies
Snappers Humpback snapper Other Finfish Angler flatfish
Snappers Onespot snapper Other Finfish Gold banded fusilier
Snappers Rufous snapper Other Finfish Coral crouchers
Snappers Blood snapper Other Finfish Butterflyfishes (misc)
Snappers Timor snapper Other Finfish Butterflyfish (auriga)
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Snappers
Snappers
Snappers

Snappers

Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish

Other Finfish

Othef Finfi
Other Finfi
Other Finfis
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish

Black snapper
Kusakar's snapper
Stone's snapper

Multidens snapper
Flyingfish
Cornetfish
Mojarras
Gobies
Sweetlips
Halfbeaks
Flagtails
Barred flagtail
Mountain bass
Ponyfish
Tilefishes
Sunfish
Filefishes
Silver batfish
Moray eels
Dragon eel

Yellowmargin moray eel’

Giant moray eel
Spotted moray cels

ﬁag:gny bulleye
Moontail bullseye
Bigeye squirrelfish
Dottybacks
Scorpionfishes
Lionfish

Stonefish

Small barracuda
Great barracuda
Bigeye barracuda
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Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish
Other Finfish

Other Finfish

Other FinfisH

Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Invericbrates
Invertebrates
Invertebrates
Inveriebrates
Invertebrates
Invertebrates
Invertebrates
Invertebrates
Invertebrates
Invertebrates
Invertebrates

Saddleback butterflyfish
Racoon butterflyfish
Butterflyfish (melanotic)
Milkfish

Tilapia

Two spotted hawkfish
Stocky hawlkfish

Flame hawkfish
Herrings

SWhite eel

nger eels
Porcupinefish
Remoras

Grapsid crdl
Pa'acrab
Seven-11 crab
Small crab

» Mangrove crab

Large red crab

Spiny lobster

Hermit crab

Slipper lobster
Mangrove clam

Pen shell clam

Pipi clam

Squid

Clams (misc)

Cone snail

Octopus {cyanca)
Octopus (ornatus)
Octopus

Giant clam

Turban snail

Green snails
Invertebrates (misc)
Sea urchins (misc)
Black sea urchin
White sea urchin
Cubed loli

Cubed leapord sea cucumber
Surf redfish

Sea cucumber {misc)
Sea cucumber - gan
Sea cucumber gonads
Leapord sea cucumber



Other Finfish Heller's barracuda Invertebrates Loli

Other Finfish Blackfin barracuda Algae ~ Red algae
Other Finfish Barracudas (misc) Algae Seaweeds
Other Finfish Hammerhead shark

Other Finfish Seahorses

Other Finfish Lizardfish

Other Finfish Terapon perch

Other Finfish Moorish Idol

1.B. Guam CREMUS species list

CREMUS Group _ Species names

Atulai Selar crumenophthalimus Other
Atulai Atule mate

Stegastes fasciolatus
Stegastes lividus

Atulai Selar bogps legastes nigricans

Emperors Lethrinidae omacentrus violascens
Emperors Gnathodentex aurolineatus

Emperors Gymnocranius griseus

Emperors Lethrinus harak

Emperors Lethrinus atkinsoni

Emperors Lethrinus olivaceus Amblygliphidodon leucogaster
Emperors - Lethrinus ornatus Amblygliphidodon ternatensis
Emperors Lethrinus obsoletus Chromis atripes

Emperors Lethrinus senticinclus Chromis lineata

Emperors Lethrinus xanthochilus Chromis retrofasciata

Emperors Chromis weberi
Emperors Chromis xanthochir
Emperors Chromis caudalis
Emperors Chromis delta
Emperors Chrysiptera cyanea
Emperors Chrysiptera rex

Chrysiptera talboti

Emperors f Dascyllus melanurus

Empero f Dischistodus chrysopoecilus
Empel i r Dischistodus melanotus

Emp . Hemiglyphidodon plagiometopon
Emperors Neopomacentrus nemurus
Emperors Neopomacenirus taeniurus
Goatfish Neoglyphidodon melas
Goatfish iy Neoglvphidodon nigroris
Goatfish hthys pflugeri Pomacentrus bankanensis
Goatfish Mu hithys vanicolensis Other Pomacentrus burroughi
Goatfish Parapeneus barberinus Other Pomacentrus coelestis
Goatfish Parupeneus bifasciatus Other Pomacenirus emarginaius
Goatfish Parupeneus cyclostomus Other Pomacentrus grammorhynchus
Goatfish Parupeneus heptacanthus Other Pomacentrus brachialis
Goatfish Parupeneus pleurostigma Other = Pomacentrus philippinus
Goatfish Parupeneus ciliatus Other Pomacentrus reidi

Goatfish Parupeneus multifasciatus Other Pomacentrus chrysurus
Goatfish Upeneus taeniopierus Other FPomacentrus simsiang
Goatfish Upeneus vittatus Other Pomacentrus nagasakiensis
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Goatfish

Goatfish

Goatfish

Goatfish

Goatfish

Goatfish

Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers

Groupers:
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers

Parupeneus indicus Other Pomacentrus adelus

Upeneus tragula Other : Pomachromis exilis
Parupeneus barberinoides Other - Cheiloprion labiatus
Parupeneus sp : Other Chrysiptera oxycephala
Upeneus arge Other Chrysiptera unimaculata
Mulloidichthys ti'ao Other Pomacentrus moluccensis
Servanidae Other Pomacentrus nigromanus
Aethaloperca rogaa Other Pomacentrus auriveniris
Epinephelus truncatus Other Amphiprion frenatus
Cephalopholis sp Other mphiprion ocellaris

Cephalopholis spiloparaea Other Amphiprion tricinctus
Cephalopholis argus Other Cirrhitidae
Cephalopholis analis Other Amblycirrhitus bimacula

=Cirrhitichthys falco
<hitichthys oxyeephalus

Cephalopholis igarashiensis
Cephalopholis leopardus
Cephalopholis boenack
Cephalopholis sonnerati.
Cephalopholis sexmaculata
Cephalopholis urodeta
Cromileptes altivelis
Epinephelus morrlma

Qﬂ . .
Pargcirrhitus forsteri
Paracirrhitus hemistictus

Epinephelus howlandi ) Isocirrhitus sexfasciatus
Epinephelus fuscoguttatus Cirrhitichthys aprinus
Epinephelus hexagonatus Cyprinocirrhites polyactis

Epinephelus lanceolatus Chelon macrolepis

Liza melinoptera
Qedalechilus labiosus
Crenimugil heterochilos
Sphyraenidae
Sphvraena barracuda
Sphyraena obtusata
Sphyraena forsteri
Sphyraena acutipinnis
Sphyraena genie
Sphyraena putmamiae
Sphyraena novaehollandiae
Sphyraena flovicauda
Polynemidae
Polvdactylus sexfilis
Opisthognathidae
Opisthognathus sp A

Epirftephelus chlorostigma
Epinephelus melanostigma
Epinephelus malabaricus
Epinephelus ongus
Epinephelus spilotoceps
Epinephelus retouti
Plectropomus leopardus Parapercis millipunctata
Plectropomus oligacanthus Parapercis clathrata
Awnyperodon leucogrammicus Other Parapercis cylindrica

Opisthognathus sp B
Champsodontidae
Champsodon vorax
Percophidae
Chrionema squamiceps
Pinguipedidae
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Groupers
Groupers
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks
Jacks

Jacks
Mullet
Mullet
Mullet
Mullet
Mullet
Mullet
Mullet
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish

Epinephelus corallicola
Epinephelus macrospilos
Carangidae

Alectis ciliaris

Alectis indicus

Carangolides orthogrammus
Caranx melampygus

Caranx sexfasciatus
Decapterus macarellus
Elagatis bipinnulatus
Grathanodon speciosus
Scomberoides lysan

Seriola rivoliana

Trachinotus bailloni
Trachinotus blochii

Uraspis helvola

Carangoides caeruleopinnatus
Carangini

Decapterus maruadsi
Carangoides ferdau
Decapterus macrosoma
Carangoides plagiotaenia
Carangoides talamparoides
Caranx papuensis

Caranx i'e’
Decapterus.

Neo?%yxus leuciscus
Moolgarda seheli
Searidae
Calotomus carolinus
Cetoscarus bicolor
Hipposcarus longiceps
Leptoscarus vaigiensis
Scarus altipinnis
Scarus frenatus

Other FParapercis xanthozona
Other Parapercis multiplicata
Other Parapercis tetracantha
Other Trichonotidae

Other Trichonotus sp

Other Creedidae

Other Chalixodytes tauensis
Other Limwichthys donaldsoni
Other Uranoscopidae

Other ranoscopus sp

Other wipterygiidae
Other Ewnneapterygius hemimelas
Other Enneapterygius minutus

Ceratobregma helenae
Uecla xenogrammus
Blenniidae
Alticus arnoldorum
- Aspidontus taeniatus
Cirripectes fuscoguttatus
Cirripectes quagga
Clirripectes polyzona
Cirripectes variolosus
Ecsenius bicolor
Ecsenius opsifrontalis
Enchelyurus kraussi
Entomacrodus decussatus
Entomacrodus nivafooensis
Entomacrodus sealei
* Entomacrodus striatus

Exalias brevis

Istiblennius chrysospilos
Blenniella cyanostigma
Istiblennius edentulus
Istiblennius lineatus
Blenniella periophthalmus
Blenniella gibbifrons
Meiacanthus atrodorsalis
Omobranchus rotundiceps
Parenchelyurus hepburni
Petroscirtes mitratus
Petroscirtes xestus
Plagiotremus laudandus
Plagiotremus rhynorhynchus
Plagiotremus tapienosoma
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Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parroifish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish .
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Parrotfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfis
Rabbi
Rahb

Rabbitfishe

Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rabbitfish
Rudderfish
Rudderfish
Rudderfish
Rudderfish

Chlorurus frontalis
Searus ghobban
Chlorurus microrhinos
Searus globiceps
Scarus oviceps

Scarus psittacus
Scarus rubroviolaceus
Scarus schlegeli
Chlorurus sordidus
Scarus forsteni
Scarus n sp

Scarus festivus
Calotomus spinidens
Scarus xanthopleura
Chiorurus bleekeri
Scarus dimidiatus
Scarus hypselosoma
Scarus prasiognathos
Scarus quoyi

Searus rivulatus
Scarus spinus

Scarus chameleon
Chlorurus bowersi
Scarus niger
Chiorurus pyrrhurus
Scarus flavipectoralis
Scarus

Sigdnus punciatissintus
Siganus randalli
Manahak lesso'
Manahak ha'tang
Manahak sp
Kyphosidae

Kyphosus cinerascens
Kyphosus vaigiensis
Kyphosus bigibbus
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Prealticus amboinensis
Prealficus natalis

Meiacanthus anema
Rhabdoblenius rhabdotrachelus
Rhabdoblenmius showi

Salarius fasciatus

Stanulus seychellensis

Xiphasia matsubarai

Blenniella paula

trosalarius fuscus holomelas

“Entomacrodus stellifer

Cirripectes castaneus
Cirripectes perustus
Cirripectes stigmaticus

dus caudofasciatus
Entomacrodiis cymatobiotus
Glyptopagis delicatulus
Rhabdoblennius ellipes
Litobranchus fowleri

Nannosalarius nativitatus
Salarius alboguttatus
Salarius segmentatus
Salarius luctuosus
Omox biporos
Aspidontus dussumieri
Meiacanthus ditrema
Meiacanthus grammisies
Petroscirtes breviceps
Petroscirtes thepassi
Petroscirtes variabilis
Omohranchus obliguus
Ecsenius bandanus
Istiblennius bellus
Istiblennius dussumieri
Istiblenmius interruptus
Schindleriidae
Schindleria praematurus
Eleotrididae

Eleotris fusca

Butis amboinensis
Calumia godeffroyi
Ophieleotris aporos
Ophiocara porocephala
Oxyleotris lineolatus
Gobiidae

Amblyeleotris faciata
Amblyeleotris fontaseni
Amblyeleotris guttata



Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Snappers
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish

Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish

Surgeonfish

Lutjanidae Other Amlbyeleotris periophthalma

Lutjanus argentimaculatus Other Amblyelectris steinitzi
Lutjanus bohar Other Amblyeleotris randalli
Lutianus fulvus Other Amblyelectris wheeleri
Lutianus gibbus Other Cryptocentroides insignis
Lutjanus rivulatus Other Cryptocentrus cinctus
Lutjanus monostigma Other Cryptocentrus koumansi
Macolor niger Other Cryptocentrus cauruleomaculatus
Paracaesio sordidus Other Cryptocentrus leptocephalus
Paracaesio xanthurus Other Cryptocentrus strigilliceps
Randallichthys filamentosus Other “Cryptocentrus sp A

Lutianus biguttatus Other Ctenogobiops aurccingulus
Lutjanus decussatus Other Ctenogobiops feroculus
Lutjanus ehrenbergi Other * =Ctenogobiops pomastictus

Lutjanus malabaricus
Lutjanus semicincius
Lutjanus vitta
Symphorichthys spilurus
Macolor macularis
Lutjanus sebae

Lutjanus boutton

nogobiops tangarorai
raciliosa

'@ mystacina

@ ambanoro
Vanderhgrstia ornatissima
Ambb)ggbius decussatus
Amblygobius hectori

Lutjanus fulviflamma Amblygobius nocturnus
SHALLOW SNAPPERS Amblygobius phalaena
Acanthuridae Amblygobius rainfordi

Oplopomops diacanthus
Oplopomus oplopomus
Signigobius biocellatus
Silhouettea sp
Valenciennea muralis
Valenciennea puellaris
Valenciennea sexguttatus
Valenciennea strigatus
Valenciennea sp

Acanthurus ackille;
Acanthurus dussumieri

Acentrogobius bonti
Asterropteryx ensiferus
Asteropteryx semipunctatus
Austrolethops wardi
Awaous grammepomus
Awaous guamensis
Bathygobius cocosensis

Crenigchaetus hawaiiensis Other Bathygobius cotticeps

Cteriochaetus striatus Other Bathygobius fuscus
Naso annulatus Other Bryaninops amplus
Naso brachycentron Other Bryaninops ervthrops
Naso brevirostris Other Bryaninops natans
Naso hexacanthus Other Bryaninops ridens
Naso lituratus Other Brvaninops youngei
Naso tuberosus Other Cabillus tongarevae
Naso unicornis Other Callogobius bauchotae
Naso viamingii Other Callogobius centrolepis
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Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Surgeonfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirr
Squifrel;
Squin'elff sh
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish
Squirrelfish

Paracanthurus hepatus
Zebrasoma flavescens
Zebrasoma scopas
Zebrasoma veliferum
Ctenochaetus strigosus
Acanthurus bariene
Acanthurus mata
Acanthurus chronixis
Acanthurus maculiceps
Ctenochaetus marginatus
Cienochaetus tominiensis
Naso lopezi

Acanthurus leucocheilus
Acanthurus nubilus

Naso caesius

Naso thynnoides
Acanthuridae
Holocentridae

Sargocentron caudimaculatum

Sargocentron diadema

Sargocentron punctatissinum

Sargocentron microstoma
Sargocentron praslin
Sargocentron spiniferum
Sargocentron tiere
Sargocentron tieroides

Myripristis woodsi
Sargocentron ittodai
Sargocentron melanospilos
Sargocentron violaceum

Sargocentron dorsomaculatum

Myripristis amaena
Sargocentron cornutum
Sargocentron lepros
Sargocentron furcatum
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Callogobius hasselti
Callogobius maculipinnis
Callogobius okinawae
Callogobius plumatus
Callogobius sclateri
Callogobious sp
Cristagobius sp

Eviota afelei

Eviota albolineata

viota bifasciata

Eviota cometa

Evicta distigma

Eviota fasciola

Eviota nej
Eviota pellucida
Eviota prasina
Eviota prasites
Eviota punctulata

Eviota queensiandica
Eviota sebreei

Eviota saipanensis

Eviota sigillata

Eviota smaragdus

Eviota sparsa

Eviota storthynx

Eviola zonura

Eviota sp

Exyrias belissimus

Exyrias puntang
Fusigobius longispinus
Fusigobius neophytus
Coryphopterus signipinnis
Gladigobius ensifera
Glossogobius biocellatus
Glossogobius celebius
Glossogobius guirus
Gratholepis anjerensis
Gnatholepis scapulostigma
Gratholepis sp 4
Gobiodon albofasciatus
Gobiodon citrinus
Gratholepis caurensis
Gobiodon okinawae
Goblodon quinguestrigatus
Gobiodon rivulatus



Squirrelfish
Squirrelfish
Squirrelfish
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse

- Wrasse

Wrasse
Wrasse
Wrasse
Wrasse
‘Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse

Wrasse
Wrasse
‘Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
‘Wrasse
Wrasse
Wrasse
Wrasse
Wrasse

Ostichthys brachygnathus
Holocentringe

Myripristinae

Labridae

Anampses caeruleopunctatus
Anampses meleagrides
Anampses twisti

Bodianus anthioides
Bodianus axillaris
Oxycheilinus arenatus
Oxycheilinus celebecus
Cheilinus chiorourus
Cheilinus fasciatus

Cheilinus oxyecephalus
Oxycheilinus unifasciatus
Cheilinus trilobatus
Oxycheilinus orientalis
Cheilio inermis
Choerodon anchorago
Cirrhilabrus katherinae
Coris aygula

Coris gaimardi
Cymolutes praetextatus
Epibulus insidiator
Gomphosus varius

Macrapharyngodon meleagris
Novécul ichthys macrolepidotus
Novaculichthys taeniourus
Bodianus tanyokidus
Pseudocheilinus evarnidus
Pseudocheilinus hexataenia
Pseudocheilinus octotaenia
Pseudocheilinus tetrataenia
Pseudojuloides atavai
Pseudojuloides cerasinus
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Gobiopsis bravoi
Heteroeleotris sp

Istigobius decoratus
Istigobius ornatus

Istigobius rigilius

Istigobius spence
Kelloggella cardinalis
Kellogella quindecimfasciata
Macrodontogobius wilburi
Mugilogobius tagala
ugilogobius villa

Opua nephodes
Oxyurichthys guibei
xyurichthys microlepis
urichthys ophthalmonema
hthys papuensis

hys tentacularis

Palutri&gmmosa

Palutris reticularis
Paragobiodon echinocephalus
Paragobiodon lacunicolus
Paragobiodon melanosoma
Paragobiodon modestus
Paragobiodon xanthosoma
Periophthalmus argentilineatus
Periophthalmus kalolo
Pleurosicya bilobatus
Pleurosicya muscarum
Priclepis cincta

Priclepis farcimen
Priolepis inhaca

Priolepis semidoliatus
Pseudogobius javanicus
Redigobius bikolanus
Redigobius horiae
Redigobius sapangus
Sicyopus leprurus

Sicvopus zosterophorum
Sicyopus sp

Sicyopterus macrostetholepis
Sicyopterus micrurus
Sicyopterus sp

Stenogobius genivittatus
Stenogobius sp

Stiphodon elegans
Stiphodon sp

Taenioides limicola
Trimma caesiura

Trimma naudel



Wrasse Plerogogus cryptus Other Trimma okinawae

Wrasse Stethojulis bandanensis Other Trimma taylori

Wrasse Stethojulls strigiventor Other Trimma tevegae

Wrasse Thalassoma amblycephalum Other Trimma sp A

Wrasse Thalassoma trilobatum Other Trimma sp B

Wrasse Thalassoma hardwickii Other Trimmatom eviolops
Wrasse Thalassoma hutescens Other Vanderhorstia lanceolata
Wrasse Thalassoma purpureum Other Amblygobius sp

Wrasse Thalassoma quinguevittatum Other Valenciennea parva
Wrasse Wetmorella nigropinnata leurosicya carolinensis
Wrasse Xyrichtys pavo Pleurosicya coerulea
Wrasse Xyrichtys aneitensis Pleurosicya fringella
Wrasse Thalassoma janseni ' Pleurosicya micheli
Wrasse Oxycheilinus digrammus *leurosicya mossambica
Wrasse Oxycheilinus bimaculatus

Wrasse Polylepion russelli

Wrasse Labroides dimidiatus

Wrasse Pseudodax moluccanus

Wrasse Anampses melanurus Kraemerjg cunicularia
Wrasse Bodianus diana Kraemeria samoensis
Wrasse Bodianus loxozonus Xenisthmidae

Wrasse Bodianus mesothorax Allomicrodesmis dorotheae
Wrasse Cirrhilabrus cyanopleura > Xenisthmus polyzonatus
Wrasse Cirrhilabrus exquisitus XNenishthmus sp

Wrasse Cirrhilabrus luteovittatus Microdesmidae

Wrasse Coris batuensis
Wrasse

‘Wrasse

Gunnellichthys monostigma
Gunnellichthys pleurotaenia
Nemateleotris helfrichi

Wrasse Nemateleotris magnifica
Wrasse Ptereleotris evides
Wrasse Prereleotris heteroptera
Wrasse Prereleotris microlepis
Wrasse Ptereleotris zebra
Wrasse; Prereleotris lineopinnis
Wrass Nemateleotris decora

Wrasse Gunnellichthys viridescens
Wrasse Paragurnellichthy seychellensis
Wrasse Parioglossus formosus
Wrasse Parioglossus lineatus
Wrasse Parioglossus mudus

Wrasse Xiphigeheilus sp Parioglossus palustris
Wrasse Cyniblutes torquatus Parioglossus rainfordi
Wrasse Paracheilinus bellae Parioglossus raoi

‘Wrasse Paracheilinus sp Parioglossus taeniatus
Wrasse Pseudocheilinops ataenia Parioglossus verticalis
Wrasse Pterogogus guttatus Ptereleotris hanae

Wrasse Anampses geographicus Zanclidae

Wrasse Halichoeres prosopeion Zanclus cornutus

Wrasse Stethojulis trilineato Grammatorcynos bilineatus
Wrasse Diproctacanthus xanthurus Other Rastrelliger kanagurta
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Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse
Wrasse

Misc. Reeffish
Misc. S.BF
Misc. BF
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Xyrichtys celebecus
Xyrichtys geisha
Hologymnosus annulatus
Halichoeres purpurascens
Cirrhilabrus balteatus
Cirrhilabrus johnsoni
Cirrhilabrus rhomboidalis
Xyrichtys melanopus
Cirrhilabrus rubrimarginatus
Halichoeres ornatissimus
Halichoeres shwartzi
Choerodon fasciatus

Coris dorsomacula
Halichoeres papilionaceus
Pseudocoris aurantiofasciata
Pseudocoris heteroptera
Halichoeres dussumieri
ASSORTED REEF FISH
SHALLOW BOTTOMEISH
ASSORTED BOTTOMFISH
Myxinidae

Eptaptretus carlhubbsi
Hexanchidae
Hexanchus griseus
Orectolobidae

Squalis mitsukurii
Echinorhinidae
Echinorhinus brucus
Echinorhinus cookei
Rhinobatidae
Rhinchobatus djiddensis
Dasyatididae

Dasyatis kuhlii
Taeniura meyeni
Himarntura uarnak

Scomberomorus commerson
Rastrelliger brachysoma
Istiophoridae

Nomeidae

Psenes cyanophrys
Gobiesocidae
Lepadichthys caritus
Lepadichthys minor
Liobranchia siria
Callionymidae
Gallionymus enneactis
Callionymus simplicicornis
Diplogramimus goramensis
nchiropus circularis
wchiropus morrisoni

Synchirgpus ocellatus
Synchiropus laddi
Bothidae

- Bothus mancus

Bothus pantherinus
Arnoglossus intermedius
Engyprosopon sp
Asterorhombus intermedius
Samaridae

Samariscus triocellatus
Soleidae

Soleichthys heterohinos
Aseraggodes melanostictus
Aseraggodes smithi
Aseraggodes whitakeri
Pardachirus pavoninus
Triacanthodidae
Halimochirurgus alcocki
Balistidae

Balistapus undulatus
Balistoides conspicillum
Balistoides viridescens
Canthidermis maculatus
Melichthys niger
Melichthys vidua

Odonus niger
Pseudobalistes flavimarginatus
Pseudobalistes fuscus
Rhinecanthus aculeatus
Rhinecanthus rectangulus
Sufflamen bursa



Urogymnus afi-icamnmus
Himantura gramilata
Himantura fai
Pasinachus sephen
Urotrygon daviesi
Myliobatidae

Aetobatis narinari
Aetompleaus maculatus
Mobulidae

Manta birostris
Clupeidae

Spratelloides delicatulus
Dussumieria sp B
Dussumieria elopsoides
Eutremus teres
Spratelloides gracilis
Amblygaster clupeovides
Amblygaster sirm
Herklotsichthys quadrimaculatus
Engraulidae
Enchrasicholina punctifer
Thryssa baelama
Stolephorus pacificus
Stolephorus indicus
Enchrasicholina heterolobus

Moﬁ?‘éﬁgua Sferruginea
Chlopsidae

Kaupichthys hyoproroides
Kaupichthys afronasus
Kaupichthys brachychirus
Muraenidae

Anarchias allardicei
Anarchias seychellensis
Echidna leucotaenia
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Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Sufflamen chrysoptera
Sufflamen freanatus
Xanthichthys auromarginatus
Xanthichthys careuleolineatus
Xenobalistes tumidipectoris
Abalistes stellatus
Rhinecanthus verrucosa
Xanthichthys mento
Monacanthidae

Aluterus scriptus

Hmanses scopas
Cantherhines dumerilii
Cantherhines pardalis
Oxymonacanthus longirosiris
uleres prionurus

or janthinosoma

Paramonacanthus cryptodon
Paramonacanthus Japownicus
Pervdagor aspricaudatus
Pervagor melanocephalus
Pervagor nigrolineatus
Cantherhines fionticinctus
Acreichthys tomentosus
Pervagor alternans
Pseudalutarias nasicornis
Rudarius minutus
Ostraciidae

Lactoria cornuta

Lactoria diaphana
Ostracion cubicus
Ostracion meleagris meleagris
Lactoria fornasini
Ostracion solorensis
Rhynchostracion nasus
Ripmchostracion vhynorhynchus
Triodontidae

Triodon macropierus
Triodon bursarius
Tetraodontidae

Arothron hispidus

Arothron manilensis
Arothron mappa

Arothron meleagris
Arothron nigropunctaius
Arothron stellatus
Canthigaster amboinensis
Canthigaster bennetti
Canthigaster coronata



FEchidna nebulosa
Echidna polyzona
Echidna unicolor
Enchelycore baveri
Enchelycore bikiniensis
Enchelycore schismatorhynchus
Enchelynassa canina
Gymnomuraena zebra ‘
Gymmnothorax fuscomaculatus
Gymnothorax marshallensis
Gymnothorax melairemus
Sideria picta

Gymnothorax pindae

Sideria prosopeion
Gymmothorax sp cf Melatremus
Gymmnothorax berndti
Gymmrothorax buroensis
Gymmnothorax fimbriatus
Gymnothorax flavimarginatus
Gymnothorax gracilicaudus
Gymmnothorax elegans
Gymnothorax hepaticus
Gymmothorax javanicus
Gymmnothorax margaritophor
Gymnothorax meleagris

Anarchias cantonensis
Channomuraena vittata

Gymnothorax monochrous
Gymnothorax poburanodon
Uropterygius fuscoguttatus
Uropterygius goslinei
Uropterygius kamar
Uropterygius polyspilus

Canthigaster epilampra
Canthigaster janthinoptera
Canthigaster leoparda
Canthigaster solandri
Canthigaster valentini
Canthigaster compressa
Ambbyrhinchotus honckenii
Lagocephalus lagocephalus
Lagocephalus sceleratus
anthigaster ocellicincta
‘anthigaster papua
Diodontidae

Diodon hystrix

iodon liturosus

Synchirogus laddi
Lythoglyptidae
Balanus sp
Tetraclitella divisa
Stomatopoda
Bathysquillidae
Eurysquillidae
Gonodactylidae
Gonodactylellus affinis
Gonodactylus chiragra

Crustaceans

Crustaceans Gonodactylaceus mutatus
Gonodactylus platysoma
Crustaceans Gonodactylus smithii
Crustaceans Hemisquillidae
Crustaceans Odontodactylidae

Crustaceans Qdontodactylus brevirostris

Crustaceans Qdontodactylus scyallarus
Crustaceans Protosquillidae
Crustaceans Pseudosquillidae
Crustaceans Pseudosquilla ciliata
Crustaceans Harposquillidae
Crustaceans Squillidae
Crustaceans Oratosquillidae
Crustaceans Oratosquilla oratoria
Crustaceans Lysiosquillidae
Crustaceans Nannosquillidae
Crustaceans Hyperiidae
Crustaceans Phronimidae
Crustaceans Lycaeidae
Crustaceans Platyscelidae
Crustaceans Anchylomeridae
Crustaceans Decapoda
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Other Scuticaria tigrinis Crustaceans
Other Enchelycore kamara Crustaceans
Other Uropterygius fijiensis Crustaceans
Other Synaphobranchidae Crustaceans
Other Synaphobranchus sp Crustaceans
Other Congridae Crustaceans
Other Conger cinereus cinereus Crustaceans
Other Conger oligoporus Crustaceans
Other Gorgasia sp Crustaceans
Other Heteroconger hassi Crustaceans

Other Blachea xenobranchialis Crustaceans
Other Ariosoma scheelei

Other Poeciloconger fasciatus
Other Conger sp

Other Gorgasia preclara

Other Muraenesocidae

Other Muraenesox cinereus
Other Ophichthidae

Other Brachysomophis sauropsis
Other Caecula polyophthalma
Other Callechelys marmorata

Other Callechelys melanotaenia
Other Leturanus semicinctus
Other Muraenichthys laticaudata
Other Muraenichthys macropterus
Myrichthys colubrinus

Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans

Other Phefiamonas cooperi Crustaceans
Other . Phyliophichthus xenodontus Crustaceans
Other Lamnostoma orientalis Crustaceans
Other Gonostomatidae Crustaceans
Other Diplophos sp Crustaceans
Other Gonostoma atlanticum Crustaceans
Other Gonostoma ebelingi Crustaceans
Other Sternoptichidae Crustaceans
Other Giganturidae Crustaceans
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Penaeidae
Metapenaeopsis sp 1
Metapenaeopsis sp 2
Metapenaeopsis sp 3
Heteropenaeus sp
Penaeus monadon
Penaeus latisuleatus
Palaemonidae

Leander plumosus
Urocaridella antonbruunii

“Pontoniidae

Dasyearis zanzibarica
Periclimenes amboinensis
ericlimenes brevicarpalis

Periclimenes ornatus
Periclimenes psamathe
Periclimenes soror
Periclimenes tenuipes
Periclimenes venustus
Pliopotonia furtiva
Pontonides uncigar
Stegopontonia commensalis
Stenopodidae

Stenopus hispidus
Hippolytidae

Koror misticius

Thor amboinensis
Gnathophyllidae
Grathophylloides mineri
Grathophyllum americanum
Hymenocera picta
Rhynchocinetidae
Rhinchocineles hiatti
Alphaeidae

Alpheus bellulus
Alpheus paracrinitus
Synalpheus carinatus
Pandalidae
Pandalus Unid sp 1
Pandalidae
Pandalidae
Solenoceridae
Heterocarpus sp
Nephropidae
Enoplometopus debelius

iclimenes cf ceratophthalnus



Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Cther
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Other
Other
Other
Other
Other
Other
Other
Other
Other

Rosaura indica . Crustaceans Enoplometopus occidentalis

Chanidae Crustaceans Hoplometopus holthuisi
Chanos chanos Crustaceans Palinuridae

Clarfidae _ Crustaceans Panulirus sp

Clarias macrocephalus Crustaceans Panulirus homarus
Clarias batrachus Crustaceans Panulirus longipes
Plotosidae Crustaceans Panulirus marginatus
Plotosus lineatus Crustaceans Panulirus ornatus
Synodontidae _ Crustaceans Panulirus penicillatus
Saurida gracilis Crustaceans - Panulirus versicolor

Palinurellus wieneckii
Panulirus albiflagellum
Ibacus sp

sJustitia longimanus

Saurida nebulosa Crustaceans
Synodus binotatus
Synodus englemanni
Synodus jaculum
Synodus variegatus
Synodus dermatogenys

Mvyctophidae

Diaphus schmidti

Myctophum brachygnathos

Paralepididae Scyllarius timidus
Lestidium nudun Diogenidae
Alepisauidae Dardanus sp
Alepisaurus ferox Dardanus gemmatus
Polymixiidae Dardanus pendunculatus
Polymixia japonica Dardanus megistos

Lithodidae
Paguridae
Paguritta gracilipes
Crustaceans Paguritta harmsi

Crustaceans

Galatheidae
Brotula wi Crustaceans Porcellanidae
Crustaceans Petrolisthes lamarkii
Crustaceans Emerita pacifica
Crustaceans Jo Brachyura
Crustaceans Homolidae
Crustaceans Raninidae
Crustaceans Lyreidus tridentatus
Crustaceans Ranina ranina
Crustaceans Dorippe frascone
Crustaceans Dromiidae
Crustaceans Dromia dornia
Enchieliophis gracilis Crustaceans Calappidae
Ormuxodon fowleri Crustaceans Calappa bicornis
Antenariidae Crustaceans Calappa calappa
Antennarius analis Crustaceans Calappa hepatica
Antennarius biocellatus Crustaceans Cycloes granulosa
Antermarius coccineus Crustaceans Mursia spinimanus
Awntennarius commersonii Crustaceans Majidae
Antennarius dovehensis Crustaceans Achaeus japonicus

Antennarius maculatus Crustaceans Camposcia retusa
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Other
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Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
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Othe
Othe
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Antennarius nummifer
Antennarius pictus
Antennarius randalli
Antennarius rosaceus
Antennatus tuberosus
Histrio histrio

Exocoetidae

Cheilopogon spilonopterus
Cheilopogon spilopterus
Cheilopogon unicolor
Cypselurus angusticeps
Cypselurus poecilopterus
Cypselurus speculiger
Parexocoetus brachypterus
Parexocoetus mento
Prognichthys albimaculatus
Prognichthys sealei
Exocoetus volitans
Belonidae

Ablennes hians
Platybelone argalus platyura
Strongylura incisa F
Tylosurus crocodilis crocod;
Strongylura leiura leiura
Tylosurus acus melanotus

Athérinomorus endrachiensis
Hypoatherina barnesi
Hypoatherina cylindrica
Stenatherina panatella
Isonidae '

Iso hawailensis

Berycidae

Beryx decadactylus
Photoblepheron palpebratus

ug-micropter
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Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans

Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Crustaceans
Moliusks
Mollusks
Mollusks -
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Parthenopidae

Daldorfia horrida
Lambrus longispinis
Cancridae

Portunidae

Charybdis erythrodactyla
Charybdis hawaiiensis
Lupocyclus grimquedentatus
Portunus sanguinolentus
Portunus pelagicus
edophthalmus vigil
Scylla serrata

Thalamita crenata

Zosymus aeneus
Eriphia sebana
Etisus dentatus

- Btisus utilis

Unidsp 2

Unid Megalops

Unidsp 1

Gecarcinidae

Grapsidae

Grapsus albolineatus
Grapsus grapsus lermicrustat
Plagusia depressa tuberculata
Percnon planissimum
Zebrida adamsii

Ocypodidae
Macrophthalmus telescopicus
Ocypode ceratopthalma
Ocypode cordimana
Ocypode saratum
Hapalocarcinidae
MOLLUSCA

So Heteropoda

O Archaeogastropoda
Trochidae

Trochus niloticus

Tectus pyramis

Trochus radiatis

Turbinidae

Turbo setosus

Turbo argyrostoma

Turbo petholatus



Anomalopidae : Moltusks Neritidae

Anomalops katoptron Mollusks Nerita plicata
Caproidae Mollusks Nerita polita
Antigonia malayana Mollusks Nerita albicilla
Aulostomidae . Mollusks Nerita signata
Aulostomus chinensis Mollusks Litiorinidae
Fistulariidae Molkusks Littorina undulata
Fistularia commersoni Mollusks Littorina scabra
Centriscidae Moliusks Cerithiidae
Aeoliscus strigatus : Mollusks Cerithium nodulosum

Solencstomidae Moliusks ‘Clypeomorus concisus
Seolenostomus cyanopterus Mollusks Rhinoclavis aspera
Solenostomus paradoxus Mollus Cerithium columna
Syngrathidae hinoclavis sinensis

Choeroichthys sculptus
Choeroichthys brachysoma
Corythoichthys flavofasciatus
Corythoichthys intestinalis
Corythoichthys nigripectus
Cosmocampus darrosanus
Doryramphus excisus
Doryramphus dactyliopho
Hippocampus histrix
Micrognathus brevirostris py;
Halicampus brocki :

Strombus dentatus
Strombus fragilis
Strombus lentigninosus

Terebellum terebellum
Strombus haemastoma
Strombus sinuatus
Strombus taurus

sk Strombus plicarus
Mollusks Lambis sp
Mollusks Lambis lambis

Lambis chiragra
Mollusks Lambis truncata
Mollusks Lambis scorpius scorpius
MoHusks Lambis crocota
Mollusks Cypraeidae
Mollusks Cypraea moneta
Mollusks Cypraea caputserpentis
Mollusks Cypraea annulus
Moellusks Cypraea lynx
Mollusks Cypraea mappa
Molhusks Cypraea eglantina
il Mollusks Cypraea isabella
Haticampus dunckeri Mollusks Cypraea erosa
Halicampus nitidus Mollusks Cypraea poraria
Hippichthys cyanospilos Mollusks Cypraea carneola
Hippichthys spicifer Molkusks Cypraea helvola
Hippocampus kuda Mollusks Cypraea staphlea
Microphis brachyurus brachyurus Moltusks Cypraea cylindrica
Microphis brevidorsalis Mollasks Cypraea punctata
Microphis leiaspis Moljusks Cypraea cribaria
Microphis manadensis Mollusks Cypraea maculifera:
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Microphis refzii
Scorpaenidae
Dendrochirus biocellatus
Dendrochirus brachypterus
Pontinus macrocephalus
Pterois antennata

Prerois radiata

Pterois volitans
Sebastapistes cyanostigma
Sebastapistes galactacma
Sebastapistes mauritiana
Scorpaenodes minor
Scorpaenodes guamensis
Scorpaenodes kelloggi
Scorpaenodes parvipinnis
Scorpaenopsis oxycephala
Scorpaenopsis diabolus
Synanceia verrucosa
Taenianotus triacanthus
Scorpaenodes varipinis
Scorpaenopsis fowleri
Scorpaenopsis macrochir
Sebastapistes strongia
Parascorpaena mossambica
Dendrochirus zebra
Rhinopias frondosa

Cardicanthus maculatus
Caracanthus unipinna
Platycephalidae
Thysanaphrys olaitensis
Thysanophrys arenicola
Thysanophrys chiltonae
Cymbacephatus beauforti
Sorsogona welanderi
Dactylopteridae
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Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Mollusks

5
Moltusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Molusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Cypraea depressa
Cypraea tigris
Cypraea vitellus
Cypraea talpa
Cypraea clandestina
Cypraea nucleus
Cypraea microdon
Cypraea stolida
Cypraea mauritiana
Cypraea arabica
Cypraea ventriculus
Cypraea teres

Cypraea scurra

Cypraea hirundo
-aea labrolineata

Cypraea globulus
Cypraea mariae
Cypraea beckii
Cypraea aurantium
Cypraea chinensis
Cypraea limicina
Cypraea humphreysi
Cypraea dillywini
Ovulidae

Calpurnus verrucosus
Prionovula fruticum
Ovula ovum
Naticidae

Polinices mamatus
Polinices tumidus
Tonnidae

Tonna perdix

Malea pomum
Cassidae

Cassius cornuta
Casmaria erinaceus
Casmaria ponderosa
Cymatiidae
Cymatium pilere aquatile
Cymatium nicobaricum
Cymatium genmmatum
Cymatium muricinum
Cymatium rubeculum
Cymatium hepaticum
Gyrineum roseum

" Distorso anus



Other Dactyloptena orientalis - Mollusks

Other Dactyloptena petersoni Mollusks
Other Pegasidae Mollusks
Other Eurypegasus draconis Mollusks
Other Ambassidae Mollusks
Other Ambassis buruensis Mollusks
Other Ambassis interrupta Mollusks
Other Cephalopholis cyanostigma Molhsks
Other Epinephelus coioides : Mollusks
Other Pseudanthias cooperi Mollusks
Other Pseudanthias pascalus Mollusks

Other Pseudanthias pleurotaenia Mollusks

Other Pseudanthias sp

Other Holanthias borbonius

Other Holantiias katayamai

Other Plectranthias kamii

Other Plectranthias nanus

Other Selenanthias myerst

Other Pseudanthias bartlettorum

Other Pseudanthias bicolor

Other Pseudanthias dispar

Other Pseudanthias lori

Other Pseudanthias randalli Mollusks
Other Pseudanthias tuka Mollusks
Other Pseudanthias smithvanizi

Mollusks
Mollusks
‘Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Liopropoma i Mollusks
spropomamuliilineatum Moltlusks
i Mollusks

Lioprgpoma susumi Mollusks
Other ' Liopropoma tonstrinum Mollusks
Other Liopropoma maculatum Mollusks
Other Grammistidae -~ Mollusks
Other Belonoperca chaubanaudi Mollusks
Other Granmistes sexlineatus Mollusks
Other Grammistops ocellatus Mollusks
Other Pogonoperca punctata Mollusks
Other Callanthiidae Mollusks
Other ‘ Grammatonotus sp 1 Mollusks
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Cymativum pileare
Gyrinfum pusillum
Charonia tritonis
Cymatium lotorium
Cymatium pyrum
Cymatium clandestinium
Cymatium vespaceum
Cymatium labiosum
Bursidae .

Bursa bufonia

Bursa cruentata
Bursa granularis
Bursa mammata

rsa rhodostoma

Murex burneus
Vitularia miliaris
Naqguetia triquetra

- Naquetia frigonulus

Siratus laciniatus
Homalocanthia anatomica
Pterynotus laqueatus
Pterynotus tripterus
Marchia martinetana
Pterynotus elongatus
Marchia bipinnatus
Chicoreus ramosus
Cronia biconica

Thais tuberosa

Thais armigera
Purpura persica

Nassa francolina
Drupa ricinus

Drupa morum

Drupa grossularia
Drupa elegans

Drupa rubusidacaeus
Drupa clathrata
Coralliophilidae
Coralliophila neritodidea
Coralliophila erosa
Quovula madreporarum
Rapa rapa

Buccinidae

Cantharus undosus
Cantharus fumosus
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Grammatonotus sp 2
Pseudochromidae
Pseudochromis cyanotaenia
Pseudochromis fuscus
Pseudochromis marshallensis
Pseudochromis polynemus
Psendochromis porphyreus
Pseudoplesiops revellei
Pseudoplesiops rosae
Pseudoplesiops typus
Psendoplesiops sp
Pseudoplesiops multisquamatus
Acanthoclinidae
Acathoplesiops hiatti
Pseudogrammidae

Aporops bilinearis
Pseudogramma polyacantha
Pseudogramma sp
Plesiopidae
Calloplesiops altivelis
Plesiops caeruleclineatus
Plesiops corallicola
Pseudochromis melanotaen
Plesiops oxycephalus
Teraponidae
Terapon jarbua

Apogon firaenatus
Apogon guamensis
Apogon kallopterus
Apogon lateralis
Apogon leptacanthus
Apogon taeniopterus
Apogon nigrofasciatus
Apogon novemfasciatus
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Mollusks
Molusks
Mollusks

Mollusks.

Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Moltusks
Mollusks

Mollugt}ks
Moljusks
Mollusks

Moliusks

Mollusks
Mollusks
Mollusks
Mollusks

Mollusks .

Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Molusks
Molusks
Mollusks
Molusks
Mollusks
Mollusks
Mollusks

Pollia pulchra

Pollia fragaria
Columbraria nitidula
Columbraria tortuosa
Columbraria muricata
Fasciolariidae

Latirus nodatus
Latirus rudis
Nassariidae
Nassarius papillosus
Nassarius margaritiferus
Nassarius graniferus
Olividae

Oliva annulata

Vasum ceramicum
Mitridae

Mitra stictica

Mitra mitra
Imbricaria olivagformis
Imbricaria punctara
Imbricaria conularis
Mitra ferruginea
Vexillum unifasciatum
Cancilla filaris
Vexillum exasperatum
Vexillum crocatum
Vexillum semifasciatum
Vexillum cancellarioides
Mitra papalis
Neocancilla clathrus
Vexillum patriarchalis
Vexillum tuberosum
Vexillum bernhardiana
Mitra incompta

Mitra coffea

Mitra cardinalis

Mitra firaga

Mitra cucumaria
Mitra chrysalis

Mitra rubitincta

Mitra chrysostoma
Neocancilla granitina
Miter imperalis

Mitra contracta

Mitra acuminata
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Apogon taeniophorus
Apogon savayensis
Apogon trimaculatus
Apogon sp
Apogonichthys ocellatus

. Archamia biguttata

Archamia fucata
Cheilodipterus singapurensis
Cheilodipterus macrodon
Cheilodipterus quinquelineata
Fowleria punctulata

Fowleria marmoraia
Fowleria variegatus
Pseudamiops gracilicauda
Siphamia versicolor

 Siphamia fistulosa

Sphaeramia orbicularis
Sphaeramia nematoptera
Apogon amboinensis
Apogon compressus
Apogon dispar
Apogon doryssa
Apogon evermanni
Apogon gilberti
Apogon fragilis

Chetlodipterus artus
Siphamia fuscolineata
Gymmapogon philippinus
Pseudamia zonata

Apogon eremeia

Apogon nigripinnis
Apogon nolatus

Apogon rhodopterus
Cheilodipterus intermedius

Mollusks
Mollusks
Mollusks
Mollusks
Maollusks
Mollusks
Molhisks
Moltusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Mollusks
Mollusks
‘Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
MolHusks
Mollusks
Mollusks
Mollusks
Mollusks
‘Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollasks
Mollusks
Moliusks
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Sabricola casta
Neocancilla papilio

Pterygia scabricula

Vexillum speciosum
Prerygia crenulata
Pterygia nucea
Vexilfum turbin
Pterygia fenestrata
Harpidae

Harpa amouretta
Ha:pa major
Harpa harpa

nus pulicarius
HIUS COT'ORAtus

Conus distans
Conus ﬂﬁvidus
Conus frigidus
Conus Iividus
Conus miles

Conus rattus
Conus catus
Conus sanguinolentus
Conus muriculatus
Conus moreleti
Conus eburneus
Conus litteratus
Conus leopardus
Conus miliaris
Conus musicus
Conus vexillum
Conus capitaneus
Conus mustelinus
Conus tesselatus
Conus generalis
Conus imperialis
Conus bandanus
Conus striatus
Conus vitulinus
Conus striatelfus
Conus lithoglyphus
Conus arenatus
Conus textile
Conus obscurus
Conus glans
Conus terebra
Conus scabriusculus



Other Fowleria abocellata
Other Apogon harizfeldii
Other Sillaginidae

Other Sillago sihama

Other Malacanthidae

Other Hoplolatilus cuniculus
Other Hoplolatilus fronticinctus
Other Hoplolatilus starcki
Other Malacanthus brevirostris
Other Malacanthus latovittatus
Other Echeneidae

Other Ptheirichthys lineatus
Other Remora remora

Other Rhombochirus osteochir
Other Echeneis naucrates
Other Leiognathidae

Other Leiognathus equulus
Other Gazza achlamys

Other Leiognathus stercorarius
Other Letognathus elongatus
Other Leiognathus smithursti
Other Leiognathus bindus
Other Secutor ruconius

Other Guazza minutg

Emmelichtvidae

Other Nemfipteridae

Other Scolopsis lineatus
Other Scolopsis bilineatus
Other Scolopsis margaritifer
Other Scolopsis affinis
Other Scolopsis trilineatus
Other Seolopsis ciliatus
Other Scolopsis taeniopterus
Cther Seolopsis xenochrous
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Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Mollusks
Mollusks

Mollusk
Mollusks

Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Moliusks
MoHusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Conus Tuteus
Conus pertusus
Conus varius
Conus geographus
Conus tulipa
Conus aulicus
Conus legatus
Conus episcopus
Conus magnificus
Conus retifer
Conus aureus
Conus auricomus
Conus cylandraceus

= onus bullatus

s conneclens

Terebra cremulata
Terebra affinis
Terebra nubulosa
Terebra babylonia
Hastula penicillata
Hastula lanceata
Terebra cerithiana
Terebra funiculata
Terebra undulata
Terebra gutatta
Terebra felina
Terebra chlorata
Terebra argus
Terebra areolata
Atlantidae

Atlanta peroni
Janthinidae
Janthina janthina
Pyramidellidae
Pyramidella sulcata
Acteonidae

Milda ventricosa
Ofopleura auriscati
Pupa solidula
Bullidae

Bulla ampulla
Bullinag lineata
Hydratina physis
Atys naucum
Micromelo undatus
Melampidae



Nemipterus hexadon
Nemipterus peronii
Nemipterus tolu

Nemipterus furcosus
Lobotidae

Lobotes surinamensis
Gerreidae

Gerres acinaces

Gerres abbreviatus

Gerres oblongus

Gerres filamentosus

Gerres oyena

Gerres p:inctafus

Haemulidae

Diagramma pictum
Plectorhinchus viftatus
Plectorhinchus gibbosus
Plectorhinchus picus
Plectorhinchus obscurus
Plectorhinchus celebecus
Plectorhinchus chaetodonoides
Plectorhinchus lessonii =
Pleciorhinchus lineatus
Plectorhinchus albovittatus
Pomadasyus kaakan

Scatophagidae
Scatophagus argus
Chaetodontidae
Chaetodon auriga
Chaetodon bennetti
Chaetodon citrinellus
Chaetodon ephippium
Chaetodon flavocoronatus
Chaetodon kleinii

Mollusks Melampus luteus
Mollusks : Chitonidae

Mollusks Acanthopleura spinosa
Mollusks Acanthopleura gemmata
Mollusks Arcidae

Mollusks Arca ventricosa

Mollusks Arca navicularis

Mollusks Anadara antiquata
Mollusks Babatia amygdalumtostum
Mollusks Cavolinidae

Mollusks
Mollusks

Cavolinia cf globulosa
Cavolina tridentata
Cavolina uncinaia
facria trispinosa
wyviering colummnella

i

Class Bivalvia
Mytilidae

Septifer bilocularis

= Pinnidae

Pinna bicolor
Streptopinna saccata
Pteriidae

Pinctada margariifera

Moﬂuﬁcs

Isognomonidae
Mollusks Isognomon ephippium
Pectinidae
Moltusks Chlamys squamosa
Mollusks Excellichlamys spectiablis
Mollusks Chlamys cooki
Mollusks Cryptopecten speciosum
Moliusks Semipallium tigris
Mollusks Mirapecten mirificus
Mollusks Ostreidae
Mollusks Crassostrea mordax
Mollusks Crassosirea gigas
Mollusks Spondylidae
Mollusks Spondyulus squamosus
Mollusks Limidae
Mollusks Lima fragilis
Mollusks Lima vulgaris
Mollusks Lucinidae
Mollusks Codakia punctata
Mollusks Chamidae
Mollusks Chama lazarus
Mollasks Carditidae
Mollasks Cardita variegata
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Other Chaetodon lineolatus
Other Chaetodon lunula
Other Chaetodon melannotus
Other Chaetodon mertensii
Other Chaetodon modestus
Other Chaetodon ornatissimus
Other Chaetodon punctatofasciatus
Other Chaetodon quadrimaculatus
Other Chaetodon reticulatus
Other Chaetodon lunulatus
Other Chaetodon ulietensis
Other -Chaetodon unimaculatus
Other Chaetodon vagabundus
Other Forcipiger flavissimus
Other Forcipiger longirostris
Other Hemitaurichthys polvlepis
Other Hemitaurichthys thompsoni
Other Heniochus acuminatus
Other Hewniochus chrysostomus
Other Heniochus monoceros
Other Heniochus singularis
Other Heniochus varius
Other Chaetodon trifascialis
Other Chaetodon barronessa
Other Chaetodon burgessi
Other
Other
Other
Other
Other

"Other
Other
Other
Other
Othg
Other
Other
Other
Other
Other
Other Cenirgpyge flavissimus
Other Cenfropyge heraldi
Other Centropyge loriculus
Other Centropyge multifasciatus
Other Centropyge nigriocellus
Other Centropyge shepardi
Other Centropyge vrolicki
Qther Genicanthus bellus
Other Genicanthus watanabei
Other Pomacarthus imperator
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= Mollusks

Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks

Mollus
Mollusks

Moilusks
Mollusks
Molhsks

‘Mollusks

Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Moliusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Other Invertebrates
Other Invertebrates
Other Invertebrates

~Other Invertebrates

Other Invertebrates

Fragum fragum
Trachycardium angulatum
Tridacnidae
Hippopus hippopus
Tridacna crocea
Tridacna derasa
Tridacna gigas
Tridacna maxima
Tridacna squamosa
Tellinidae

spaphis deflorata
Tellina linguafelis
Tellina scobinata
dellina capsoides
lina remies

Periglyptecrispata
Periglyp?a puerpera
Lioconcha castrensis
Lioconcha ornata
Lioconcha hieroglyphica
Gafrarium tumidum
Nautilidae

Nautitus ponpilius
Metasepia pfefferi
Sepia sp

Sepia latimanus
Order Teuthoidea
Sepioteuthis lessoniana
Octopodidae
Octopus sp

Octopus teuthoides
Octopus sp 1
Octopus sp 2
Octopus luteus
Octopus cyanea
Octopus ornatus
Argonautidae
Argonauta hians
Argonauta argo
Argonauta nodosa
Argonauta nouri
Argonauta gruneri
Class Crinoidea

Sc Asteroidea
Astropectinidae
Oreasteridae
Ophidiaster confertus
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Pygoplites diacanthus
Centropyge flavicauda
Centropyge multicolor
Centropyge tibicen
Chaetodontoplus mesoletcus
Genicanthus melanospilos
Pomacanthus navarchis
Pomacanthus sexstriatus
Pomacanthus xanthometopon
Pomacanthus semicirculatus
Apolemichthys xanthopunctatus
Apolemichthys griffisi
Centropyge nox

Centropyge aurantia
FPentacerotidae
Pseudopentaceros pectoralis
Cichlidae

Oreochromis mossambicus
Tilapia zillii

Cichla ocellaris
Oplegnathidae
Oplegnathus punctatus
Pomacentridae
Abudefduf septemfasciatus
Abudefduf sexfasciatus
Abudefduf so

Chrémis margaritifer
Chromis vanderbilti
Chromis xanthura

Chromis alpha

Chrysiptera biocellata
Chrysiptera caernleolineata
Chrysiptera glauca
Chrysiptera brownriggii
Chrysiptera traceyi
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Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrat

Other Invefte
Other Iny

ertebr?[es
ertebrates

Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates
Other Invertebrates

Asteropidae
Asterinidae
Acanthaster planci
Mithrodia bradleyi
Echinosteridae
Sphaerasteridae
Sc Ophiuroidea
Class Echinoidea
Cidaridae
Echinothuriidae

“Biadematidae

Diadema savignyi
Diadema setosum
hinothrix diadema
hinothrix calamaris

Toxopneusies pileolus
Pseudoboletia maculata
Echinometridae

Heterocentrotus mammillatus
- Echinoidea

Chypeasteridae
Brissidae
Holothuroidea
Stichopodidae
Stichopus chloronotus
Stichopus horrens
Stichopus noctivatus
Stichopus variegatus
Stichopus sp
Holothuriidoe
Holothuria atra
Holothuria edulis
Holothuria fuscogilva
Holothuria fuscopunctata
Holothuria hilla
Holothuria impatiens
Holothuria leucospilota
Holothuria sp
Actinopyga lecanora
Actinopyga miliaris
Actinopyga obesa
Actinopyga sp
Cucumariidae
Phyllophoridae
Synaptidae

Synapta maculata
Synapta media
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Dascyllus aruars Other Invertebrates  Synapta sp

Dascyllus reticulatus Other Invertebrates ~ Bohadschia argus
Dascyllus trimaculatus Other Invertebrates  Bohadschia graeffei
Dischistodus perspicillatus - Other Invertebrates  Bohadschia marmorata
Plectroglyphidodo dickii Other Invertebrates  Bohadschia paradoxa
Plectroglyphidodo imparipennis Other Invertebrates ~ Bohadschia sp
Plectroglyphidodo johnstonianus Other Invertebrates  Thelenota ananas
Plectroglyphidodo lacrymatus Other Invertebrates  Thelenofa anax
Plectroglyphidodo lencozonus Other Invertebrates  Thelenota sp
Plectroglyphidodo phoenixensis Other Invertebrates: . Cephea sp

Pomacentrus amboinensis ‘Enteromorpha clathrata
Pomacentrus pavo Caulerpaceae
Pomacentrus vaiuli Caulerpa racemosa

Pomachromis guamensis
Stegastes albifasciatus

argassum polycystum
binaria ornatg

CREMUS Grouyp  Common name \

Atulai Bigeye Scad Rudderfish

Emperors Emperor {mafute/misc.) Snappers

Emperors Longnose Emperor Snappers mpback Snapper
Emperors Orangefin Emperor T

Emperors Blackspot Emperor 3

Emperors Yellowstripe Emperor Snappets: (misc. shallow)
Emperors YeHowlips Emperor Stirgeonf] icontish (misc.)
Emperors Flametail Emperor Surgeorfish angespine Unicornfish
Emperors = Unicornfish (misc.)
Emperors Bluebanded Surgeonfish
Emperors Convict Tang
Emperors ~ Yellowfin Surgeonfish
Emperors Bluelined Surgeon

Goatfish
Goatﬁsh

Goatfish
Goatfish
Groupers

Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers
Groupers

- Groupers

Bluespine Unicornfish

Surgeonfish Orangeband Surgeon
& Squirrelfish Squirrelfish
Squirrelfish Soldierfish (misc.)
Wrasse Wrasse
Wrasse Tripletail Wrasse
Misc. Reeffish Reef Fish
Misc. Bottomfish Bottom Fish
i ouper -Other Scorpionfishes
Hongycomb Grouper Other Moray eel
Marbled Grouper Other Cornetfish
Peacock Grouper Other Trumpetfish
Flagtail Grouper Other Needlefish
Saddieback Grouper Other Milkfish
Coral Grouper Other Lizardfish misc.
White Lyretail Grouper Other Cardinal Misc.
Lyretail Grouper Other Bigeye/glasseye
Tomato Grouper Other Goggle-eye
Yellow Banded Grouper Other Fusilier {(misc.)
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Groupers Pink Grouper

Jacks Leatherback

Jacks Mackerel Scad

Jacks Jacks (misc.)

Jacks EE: Juvenile Facks
Jacks Yellow Spotted Trevally
Jacks Bluefin Trevally

Jacks Brassy Trevally

Jacks Bigeye Trevally

Jacks Snubnose pompano
Jacks Small-spotted pompano
Jacks ' Rainbow Runner
Mullet Mullet

Parrotfish Parrotfish (misc.)
Parrotfish Seagrass Parrotfish
Rabbitfish Rabbitfish (hitting)
Rabbitfish Rabbitfish (h.feda)
Rabbitfish Rabbitfish (menahac)
Rabbitfish Rabbitfish (sesjun)
Rudderfish Rudderfish (guilli)
Rudderfish Highfin Rudderfish Silve

Mollusks

Other Mojarra

Other Sweetlips
Other Damselfish
Other Angel/butterfly
Other Flounder {misc)
Other Filefish (misc)
Other - Triggerfish (misc.)
Other Picasso Trigger
Other Wedge Trigger
Other =
Other

Other

Other

Napoleon Wrasse

Crustaceans

Crustaceans

rpoconut Crab
Spiny Lobster

Crustaceans
Crustaceans

Atulai
Empero
Goatfis
Goaffish
Goatfish

MOANA
MOELUA;

FCREMUS Group Common name

Wrasse A'AWA

Wrasse WRASSE (MISC.)
Wrasse HILU

Wrasse HINALEA
Wrasse KUPOUPOU

Goatfish AT FISH (RED) Wrasse LAENOI
Goatfish Wrasse OPULE
Goatfish’ Wrasse MALLATEA
Goatfish : Wrasse POOU
Goatfish WEKE PUEOC Other AHA

Goatfish WEKE-ULA Other AHOLEHOLE
Goatfish WEKE A'A Other AWA
Goatfish MOANO KALE Other AWAAWA
Groupers ROIL : Other AWEOWEO
Jacks KATIALA Other HAULIULI
Jacks OMILU Other . HUMUHUMU
Jacks PAPIO, ULUA (MISC.) Other IAC

Jacks KAMANU Other IHETHE

Jacks LAE Other KAKU
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Jacks OMAKA Other KAWALEA

Jacks PAOPAO Other KUPIPL

Jacks KAGAMI Other LAUWILIWILI

Jacks DOBRE Other MALOLO

Jacks SASA Other MA'O MA'O

Jacks PAPA Other MAKAIWA

Jacks NO-BITE Other MOI

Jacks BARRED JACK Other NEHU

Mullet AMAAMA Other NOHU

Mullet SUMMER MULLET Other '

Mullet UOUOCA Other

Parrotfish PANUHUNUHU Other

Parrotfish PANUNU Other

Parrotfish UHU (MISC.) Other

Rudderfish NENUE

Snappers TAAPE

Snappers WAHANUI

Snappers TOAU Athe

- Snappers GURUTSU, GOROTSUKI (SEEC Oth

Snappets RANDALL'S SNAPPER

Snappers GOLDEN KALI

Surgeonfish KALA POO PAA

Surgeonfish KOLE GOLD SPOT HERRING

Surgeonfish MAIIL LFONSIN

Surgeonfish MAIKO HOGO

Surgeonfish PUPU

Surgeonfish CRAB (MISC.)

Surgeonfish KUAHONU CRAB

Surgeonfish HAWAIIAN CRAB

Surgeonfish SAMOAN CRAB

Surgeonfish MISC. SHRIMP/PRAWN

Surgeonfish Crustaceans A'AMA
Crustaceans BLUE PINCHER CRAB
Crustaceans OPAE ULA

2 METABETAEUS

Surgeon{is Crustaceans LOHENA

Surgeonfis Mollusks OLEFPE

Squirrelfish Mollusks HE'E (DAY TAKO)

Squirrelfish Molhusks HE'E PU LOA
Other

Squirrelfish Invertebrates INA

: : Other

Squirrelfish ALATHI MAMA Invertebrates WANA
Other

Algae LIMU (MISC.) Invertebrates NAMAKO
Other

Algae LIMU KOHU Invertebrates HA'UKEUKE
Other

Algae MANAUEA Invertebrates HAWAE
Other SLATE PENCIL

Algae 0GO Invertebrates URCHINS

Algae WAWAEIOLE
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