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1.0 INTRODUCTION

This document presents a combined fishery management plan (FMP) for the
snapper-grouper fishery of the South Atlantic Region, regulatory impact
review (RIR) of the economic consequences of the proposed management
measures, and final environmental impact statement (FEIS) describing the
possible effects on the environment of implementing the plan. The table of
contents for the RIR and FEIS elements are provided separately to aid in
referencing corresponding sections of the FMP. The FMP is based on a
source document which contains the detailed scientifie, technical, and
other supportive documentation on which the management regime proposed
for the snapper-grouper fishery is based. The numbering system in both the
source document and the FMP are the same in Section 5.0 through Section
8.0. This source document is available for review at the following
locations:

South Atlantic Fishery Management Council
Southpark Building, Suite 306

1 Southpark Circle

Charleston, South Carolina 29407-4699

National Marine Fisheries Service
Southeast Regional Office

Duval Building, 9450 Koger Boulevard
St. Petersburg, Florida 33702

National Marine Fisheries Service
Southeast Fisheries Center

75 Virginia Beach Drive

Miami, Florida 33149

U.S. Department of Commerce, NOAA
National Marine Fisheries Service
3300 Whitehaven St., N.W.
Washington, D.C. 20235

Definitions of Terms

Age liable to capture: Age or size at which fish are first vulnerable to
specific fishing gear.

Catch-per-Unit Effort (CPUE): The total number or weight of fish
harvested by a defined unit of fishing effort.

Domestic Annual Harvest (DAH): The capacity and the extent to which
fishing vessels of the United States, on an annual basis, will harvest the
optimum yield.

Environmental Impact Statement (EIS) is required by the National
Environmental Policy Act of 1969 whenever major Federal actions may
significantly affect the quality of the environment, including the human
environment. A draft (DEIS) and a final (FEIS) environmental impact
statement are prepared.

Executive Order 12291 (E.Q.) directs agencies to develop or revise informal
rulemaking procedures to ensure that regulations are necessary,
appropriate, and cost effective.
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Fishery Conservation Zone (FCZ) is the area in which the United States
asserts exclusive fishery management authority, established and defined by
the Magnuson Fishery Conservation and Management Act of 1976: "The
inner boundary of the FCZ is a line coterminous with the seaward boundary
of each of the coastal states, and the outer boundary of such zone is a line
drawn in such a manner that each point on it is 200 nautical miles from the
baseline from which the territorial sea is measured.”

Fishing effort: Also fishing pressure; the amount of fishing activity as
measured by fishing mortality in yield-per-recruit analyses.

Fishing mortality (F): Instantaneous rate of fishing mortality calculated in
yleld-per-recruit analysis is that portion of total mortality attributable to
fishing. It is equal to total mortality (Z) minus natural mortality (M). F is
the measure of "fishing pressure" for stock assessment and management
considerations in this FMP.

Fishing pressure: The quantitative estimate of fishing pressure is fishing
mortality (F).

Growth overfishing: The harvesting of a fish stock to the point that the
harvest is less than the maximum possible (by weight). Growth overfishing
can be controlled by limiting fishing mortality on all size fish (e.g.
time/area closures or quotas) and/or by reducing the range of sizes that are
liable to capture (impose minimum sizes). Growth overfishing is defined in
this FMP as an existing combination of fishing pressure (F) and age liable
to capture such that an increase in age liable to capture (minimum sizes) or
a decrease in fishing pressure will significantly increase YPR. Growth
overfishing is an established "scientific definition measured by YPR
analyses but is not considered to be "overfishing" in the context of National
Standard One of MFCMA.

Incidental catch: The catch of species other than the target species. Also
called bycatch.

Internal rate of return (IRR): The discount rate (i) that produces a present
value of zero for a stream of values over a number of years.

Magnuson Fishery Conservation and Management Act (16 U.S.C. 1801 et
seq.) (MFCMA): Established the FCZ and eight regional fishery
management councils to prepare, monitor, and revise fishery management
plans.

Marine Resources Monitoring Assessment and Predietion (MARMAP): A
- program, initiated by NMFS, that sponsors research on adult fish stocks and
ichthyoplankton.

Maximum sustainable yield (MSY): The largest quantity (by weight) of fish
that can be harvested annually from a resource without reducing its long~
term productive potential.

Maximum Yield-Per-Recruit (YPR): Maximum YPR is comparable to

maximum yield (MY) for the purposes of management which is comparable
to MSY if there is constant recruitment.

G#63 SG Framework 3/83 ii
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National Marine Fisheries Service (NMFS): A division of the National
Oceanic and Atmospheric Administration, Department of Commerce,
responsible for conservation and management of fisheries.

Natural Mortality (M): Instantaneous rate of natural mortality calculated
in yield-per-recruit analysis is equal to total mortality (Z) minus fishing
mortality (F) or that portion of total mortality attributable to all causes
except fishing.

Optimum Yield (OY) (defined by MFCMA): "the amount of fish A) which
will provide the greatest overall benefit to the Nation, with particular
reference to food production and recreational opportunities; and B) which
is preseribed as such on the basis of the maximum sustainable yield from
such fishery as modified by any relevant economie, social, or ecological
factors." The optimum yield for each species with a minimum size is the
yield that results from the recommended minimum size.

Plan Development Team (PDT): Consists of professionals chosen to gather
data, perform quantitative analyses, and submit recommendations to a
Steering Committee for a particular fishery management plan.

Present value (PV): The results of discounting a stream of numbers (v) for
a specified number of years (n) by a specific discount rate (i):

byl

st ‘] R
PV =Z ()
/ (1+1) ©

t=1

Recruitment: Number of fish growing into the smallest harvestable size
category each year.

Recruitment overfishing: The harvesting of a stock to the point that
reproduction by the remaining brood stock is inadequate to produce as
many fish as the habitat can support. Recruitment overfishing is an
established scientific definition that is not measured by YPR analyses.
Recruitment overfishing is considered to be overfishing in the context of
National Standard One of MFCMA.

Regional Director (RD): Southeast Regional Director of the National
Marine Fisheries Service.

Regulatory Impact Review (RIR): An assessment of the economic impacts
of proposed government regulations.

Secretary: Secretary of Commerce.

Steering Committee:  Committee of a regional fishery management
council

Stoek: A group of fish manageable as a unit.
Total Allowable Level of Foreign Fishing (TALFF): The portion of

optimum yield whiech, on an annual basis, will not be harvested by fishing
vessels of the United States.

MURY QI RparmanrAanls 2/99 133
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Total Length (TL): Measurement of a fish, from the most anterior tip of
the head (snout) to the most posterior tip of the tail (caudal fin), which is
the measurement length for the minimum sizes in this FMP (see diagram on
page V).

Total mortality (Z): Instantaneous rate of mortality calculated in yield-
per-recruit analysis is equal to the sum of natural mortality (M) and fishing
mortality (F). Z represents the total instantaneous mortality from both
natural causes and fishing.

Yield-per-recruit (YPR): A theoretical calculation based on known growth
and natural mortality rates that allows an estimate of relative yield from a
fishery without knowing landings. It does not permit a caleulation of total
landings but it is possible to calculate the relative amount of fishing
pressure and landings if recruitment is constant.

A Short Primer on YPR:

Two major approaches exist for the problem of determining yield from a
fishery: (1) surplus production models and (2) yield-per-recruit analysis.

Surplus production models are descriptive. They are based on population
growth curves that assume the rate of population growth is related to
population size and that catch-per-unit effort (CPUE) is a valid index of
population size. Catch and effort data are used to derive a yield curve
from which maximum sustainable yield (MSY) can be calculated.

The major shortcoming of this approach for management is that only one
datum point can be generated each year. Approximately 10 years of data
are required which can result in a post-mortem of the fishery by the time
enough knowledge exists to implement regulations. Even when historical
catch records exist, they are often available for only a portion of the range
of the fishery and there are further problems with the accurate estimation
of fishing effort, particularly for recreational fishing. ‘

Yield-per-recruit analysis is based on an analytical rather than a
descriptive model. This approach predicts yield according to the growth
pattern of individual fish rather than the growth of the entire population.
The only prerequisite information is ages of fish at different lengths and
natural mortality. Yield is not calculated in terms of total weight per year
from the fishery. Instead, an index of yield, rather than an absolute total
weight is calculated. This index is called yield~per-recruit.

The advantage of YPR analysis is that it can be a more rapid method of
assessment than surplus production modeling and does not require catch-
per-unit effort data. It allows a quick assessment of the stock using basic
biological information (see diagram on page vi).

All mathematical abstractions designed to simulate natural phenomena are
at the mercy of their imperfectly met assumptions, and neither of the two
approaches is exempt from this imperfection. YPR analysis is not subject
to some of the delays imposed by surplus production models but fulfills the
basic management task of monitoring the stock and estimating the relative
yield from a fishery under various proposed regulations.

G#63 SG Framework 3/83 iv
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Length measurements.
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2.0 SUMMARY

This fishery management plan establishes a management regime for
the fishery for snappers, groupers and related demersal species of the
Continental Shelf off the southeastern United States in the fishery
conservation zone (FCZ) under the area of authority of the South Atlantic
Fishery Management Council and the territorial seas of the states,
extending from the North Carolina/Vifginia border through the Atlantic
side of the Florida Keys to 83° W longitude. In the case of the sea basses,
the management regime applies only south of Cape Hatteras, North
Carolina. Regulations apply only to Federal waters.

Plan objectives and management measures are directed toward
alleviating the following problems:

1. Thirteen species in the complex are in a documented state of

growth overfishing. Corrective action: Impose minimum sizes

on six species to control growth overfishing.

|0
-

Many of the species south of Cape Canaveral will likely
experience growth overfishing in the near future. Corrective
action: NMFS Regional Director is authorized to impose
minimum sizes on additional species in the management unit
according to evaluation procedures in this FMP. For species
where minimum sizes are not beneficial because the survival of
released fish is too low, the Council will amend the plan to
include time/area closures, quotas, or other appropriate
measures.

3. Data necessary to quantitatively document growth overfishing
in other species or recruitment overfishing are very limited.

Corrective action: Authorize data collection and analysis to

monitor the status of the stocks.

Management objectives designed to solve the above broblems are:

1. Prevent recruitment overfishing in all species and prevent
growth overfishing of each species except where growth over-
fishing is justified by social and economic considerations.

Method of achieving objective: Minimum sizes will control

growth overfishing and prevent recruitment overfishing. The
Secretary is authorized to take whatever emergency action is

necessary in the unlikely event of recruitment overfishing.
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2, Collect the necessary data to monitor the fisheries. DMethod of

achieving objective: Authorize data collection and analysis to

monitor the status of the fishery.
3. Promote orderly utilization of the resource. Method of

achieving objective: Restrictions on fish traps and prohibitions
on poisons, explosives, and spearing jewfish. .
Optimum yield (QY) for species with minimum sizes is the yield that
results from the recommended minimum size:
NUMERICAL ESTIMATE OF OY

DAH
OPTIMUM YIELD PREVAILING YIELD

MINIMUM (YPR WITH (YPR WITHOUT

SIZE MINIMUM SIZE) MINIMUM SIZE)
Vermilion snapper 12 inches 177.19 132.37
Red snapper 12 inches 540.64 501.37
Yellowtail snapper 12 inches 450.10 335.87
Black sea bass 8 inches 100.30 52.60
Red grouper 12 inches 263.83 190.76
Nassau grouper 12 inches 263.83 190.76

Jewfish 19,000 b 19,000 1b

The numerical value for domestic annual harvest (DAH) is the best
estimate of the prevailing yield-per;recruit (YPR) for each species
regulateci. There is no allowable foreign fishing for any species in this’
fishery. _

Management measures include establishment of trawl mesh size for
vermilion snapper; size limits for black sea bass, red snapper, yellowtail
snapper, Nassau grouper, and red grouper; restrictions on fish traps;
prohibitions on poisons, explosives, and spearing jewfish; and data
collection for stock assessment and to monitor the status of the fishery.

A number of alternative management measures were considered and
rejected: 1) no action; 2) 12 inch minimum size on vermilion snapper for
hook and line gear; 3) 12 inch minimum size for vermilion snapper for
trawls; 4) minimum sizes for gray snapper, 7 serranids (groupers), red
porgy, white grunt and tomtate; 5) allowing only hand operated reels and
handlines within 300 yards of permitted artificial reefs; 6) establishing a
zoning restriction for artificial reefs to permit spearfishing north of

G463 SG Framework 3/83 viii
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Canaveral and prohibit spearfishing south of Canaveral; 7) prohibit the use
of "powerheads" for spearfishing; 8) limiting vessels to 200 traps; 9)
limiting fish traps to a maximum of 54 cubic feet; 10) prohibiting roller
trawls throughout the entire area of jurisdiction; 11) prohibiting roller
trawls in specified areas; 12) prohibiting taking of organisms characteristic
of live bottoms; 13) time/area closures or quotas; 14) requiring p.érmits for
all snapper-grouper vessels; 15) permitting commercial vessels and
surveying recreational vessels; and 16) placing a moratorium on entry.

High research priorities are: 1) Evaluation of the impacts of
snapper-grouper trawling, 2) yield-per-recruit analysis or other stock
assessment techniques to estimate growth overfishing of other species, 3)
determination of the survival rate of released fish for evaluating future
minimum sizes, 4) assessment of population abundance with and without
catch and effort statistics, 5) evaluation of the impacts of snapper-grouper
trapping in south Florida, and 6) determination of value for fish by size.
Medium research priorities are identification and quantification of factors
influencing the demand for recreational fishing. Low research priorities
are: 1) investigation of factors affecting fish abundance and ecological
relationships,. 2) economic characteristics, and 3) sociological

characteristics.

463 SG Framework 3/83 ix
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3.0 REGULATORY IMPACT REVIEW (RIR)

This integrated document contains all elements of the FMP, RIR and FEIS.
To aid the reviewer, a table of contents for the RIR elements is provided
separately referencing sections of the FMP.

TABLE OF CONTENTS SECTION PAGE
Statement of Need for the Proposal 6.0 7
An Examination of Alternative Approaches 10.0 42
Analysis of Benefits and Costs (Consequences of the Proposal) 10.0 42
Rationale for Choosing the Proposed Regulatory Action 10.0 42
Summary of Regulatory Impacts 10.21 82
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4.0 FINAL ENVIRONMENTAL IMPACT STATEMENT

() Draft (X) Final Environmental Statement

Responsible Agencies

South Atlantic Fishery National Marine Fisheries Service
Management Council Southeast Region

Contact: David H. G. Gould Contact: Jack Brawner,

Executive Director Regional Director

Southpark Bldg., Suite 306 9450 Koger Blvd.

One Southpark Circle St. Petersburg, Florida 33702

Char leston, South Carolina 29407-4699 813/893-3141
803/571-4366 .

Name of Action: (X) Administrative () Legislative

Abstract:

The proposed action is to adopt and implement a fishery management plan for
‘the snapper-grouper fishery within the area of authority of the South Atlantic Fishery
Management Council extending from the North Carolina/Virginia border through the
Atlantic side of the Florida Keys to 83° W longitude. The objectives of the plan are to
prevent recruitment overfishing in all species and prevent growth overfishing of each
species except where growth overfishing is justified by social and economic
considerations, collect the necessary data to monitor the fishery and promote orderly
utilization of the resource. Minimum sizes are proposed to prevent overfishing.
Certain conditions for fish traps, trawl mesh size restriction, gear restrictions, and
data collection are also proposed.

Comments requested by: September 19, 1983
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5.0 THE FISHERY MANAGEMENT UNIT
5.1 Description of the Species

The fish community referred to as the snapper-grouper fishery
consists of demersal tropical and subtropical species which generally
occupy the same type of habitat and are caught by common fishing
methods on the Continental Shelf off the southeastern United States. This
fishery includes the families of snappers (Lutjanidae), sea basses and
groupers (Serranidae), porgies (Sparidae), tilefishes (Malacanthidae), grunts
(Pomadasyidae), triggerfishes (Balistidae), wrasses (Labridae), and jacks
(Carangidae) (Table 5-1). In this fishery there are 8 families consisting of
69 species. Of these 69 species, yield-per-recruit analysis has been ,
performed on the 17 species for which adequate biological data exist.
There is justification to impose minimum size limits on six species (Table
5-1).

Snappers generally have a long triangular face with upper margin
sloping more strongly than the lower; jaws are equal or the lower slightly
projecting. Nearly all species have some enlarged canine teeth.
Coloration varies widely among species, but deeper water species tend to
be more red.

Groupers and sea basses are characterized by a robust body, large
mouth with lower jaw often projecting slightly beyond the upper jaws,
bands of slender sharp depressible teeth and usually a few stout fixed
canines; body scales are small. Some species are strikingly colored, others
are drab, and many have considerable ability to alter the density of their
color to match surroundings; deeper water species tend to have more red.

Porgies are deep bodied and compressed with a small horizontal
mouth placed low on the head. The sides of the jaws are broad and blunt.
Teeth are stout; low and molariform laterally, canines or incisors
anteriorly. Several species are barred or striped, but generally porgies
have a bright silvery appearance. They have a single continuous dorsal fin.

In grunts the mouth is low on the head, the upper jaw projects slightly
in front of the lower, and no prominent canine teeth are present. The tail
is generally deeply notched.

Tilefishes are elongate with long dorsal and anal fins.

G#64 SG Framework 3/83
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Table 5-1. Common and seientific names of species in the management unit.

Snappers - Lutjanidae

Black snapper
Queen snapper
Mutton snapper

Apsilus dentatus
Etelis oculatus
Lutjanus analis

Schoolmaster Lutjanus apodus
Blackfin snapper Lutjanus buecanella
Red snapper Lutjanus campechanus
Cubera snapper Lutjanus eyanopterus
Gray snapper Lutjanus griseus

Mahogany snapper
Dog snapper

Lane snapper

Silk snapper
Yellowtail Snapper
Vermilion snapper

Lutjanus mahogoni
Lutjanus jocu

Lutjanus synagris
Lutjanus vivanus
Oeyurus chrysurus
Rhomboplites aurorubens

Sea Basses -~ Serranidae

Bank sea bass
Rock seq bass

Centropristis oeyurus
Centropristis philadelphica

Black sea bass Centropristis striata

Groupers ~ Serranidae

Rock hind
Graysby
Speckled hind

Epinephelus adscensionis
Epinephelus cruentatus
Epinephelus drummondhayi

Yellowedge grouper Epinephelus flavolimbatus

Coney Epinephelus fulva
Red hind Epinephelus guttatus
Jewfish Epinephelus itajara

Red grouper
Misty grouper
Warsaw grouper
Snowy grouper
Nassau grouper
Black grouper

Epinephelus morio
Epinephelus mystacinus
Epinephelus nigritus
Epinephelus niveatus
Epinephelus striatus
Myeteroperea bonaci

Yellowmouth grouper Myeteroperea interstitialis
Gag Myeteroperca microlepis

Scamp Myecteroperca phenax

Tiger grouper
Yellowfin grouper

Mycteroperca tigris
Myecteroperca venenosa

MU A M Naa e ceieal. A IAA

MINIMUM PROPOSED
SIZES MINIMUM
EVALUATED SIZES
12 inches 12 inches
12 inches none; distributional
impacts unknown
12 inches 12 inches
12 inches 12 inches (accomplished
with a 4" trawl mesh size)
8 inches 8 inches
9 inches none; no growth overfishing
18 inches none; minimal growth
overfishing
18 inches none; no growth overfishing
12 inches 12 inches
12 inches 12 inches
18 inches none; release survival
unknown
18 inches none; release survival
unknown
14 inches none; minimal growth
overfishing
18 inches none; release survival

unknown



3
MINIMUM
SIZES
EVALUATED

Porgies - Sparidae
Sheepshead Archosargus probatocephalus
Grass porgy Calamus arctifrons
Jolthead porgy Calamus bajonado
Saucereye porgy Calamus calamus
Whitebone porgy Calamus leucosteus
Knobbed porgy Calamus nodosus
Red porgy . Pagrus pagrus , 14 inches
Longspine porgy Stenotomus caprinus
Secup Stenotomus ehrysops
Grunts - Pomadasyidae
Black margate Anisotremus surinamensis
Porkfish Anisotremus virginicus
Margate Haemulon album
Tomtate Haemulon aurolineatum 6 inches
Smallmouth grunt Haemulon chrysargyreum
French grunt Haemulon flavolineatum
Spanish grunt Haemulon macrostomum
Cottonwick Haemulon melanurum
Sailers choice Haemulon parrai
White grunt Haemulon plumieri 10 inches
Blue striped-grunt - Haemulon seiurus
Tilefishes - Malacanthidae
Blueline tilefish Caulolatilus microps
Tilefish (Golden) Lopholatilus chamaeleonticeps
Sand tilefish Malacanthus plumieri
Triggerfishes - Balistidae
Gray triggerfish Balistes capriscus
Queen triggerfish Balistes vetula
Ocean triggerfish Canthidermis sufflamen
Wrasses - Labridae
Hogfish Lachnolaimus maximus
Puddingwife Halichoeres radiatus
Jacks - Carangidae
Yellow jack Caranx bartholomaei
Blue runner Caranx crysos
Crevalle jack Caranx hippos -
Bar jack Caranx ruber
Greater amberjack Seriola dumerili
Almaco jack Seriola rivoliana

G#684 SC Framewanrl 2/292
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PROPOSED
MINIMUM
SIZES

none; minimal growth
overfishing

none; no growth overfishing

none; no growth overfishing"
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Triggerfishes are relatively deep-bodied and moderately compressed
with a long, unattenuated snout, highly placed eye, and usually terminal
mouth; jaws are short and strong and contain protruding incisiform teeth.
The skin is tough and covered with modified plate-like scales.

Two very distinct wrasses occur in the complex. The hogfish is deep-
bodied like a snapper. The first three dorsal spines are long and streamer-
like, tail is lunate, and males have larger snouts and mouths. Color is
highly variable but most often uniform or mottled gray to reddish brown,
almost always with a black spot at the rear base of the dorsal fin. The
puddingwife is much more slender-bodied and elongate. Coloration is
bright. The tail is lunate, teeth are.small to moderate in size.

Jacks are silvery fishes, darker dorsally, and typically have two
detached spines in front of the anal fin. They are compact, and strong-
swimming. Scales are small, caudal fin is deeply forked or lunate, teeth
are small to moderate in size.

5.2 Range of the Fishery

The snapper-grouper fishery extends from the North Carolina-
Virginia border to the end of the Florida Keys in the FCZ under authority
of the South Atlantic Fishery Management Council and the territorial seas
of the States. The range of the black sea bass stock included in the
management unit is from Cape Hatteras south to Cape Canaveral. Another
stock of sea bass occurs north of Cape Hatteras and will be addressed by a
Mid~Atlantic Fishery Management Council FMP,

5.2.1 Snappers

Red, silk, blackfin, and vermilion snapper are important components
of the catch in the deeper shelf waters (20 m; 66 ft or more). Red snapper
are not common off southeastern Florida; south of Cape Canaveral they
are largely replaced by mutton snapper, a similar species.

Important shallowwater (less than 20 mj; 66 ft) snapper fisheries oceur
primarily in Florida and include yellowtail, gray and mutton snapper.
Aggregations of large (30-60 em; 12-24 in) yellowtail snapper are the basis
for an important summertime fishery in southeastern Florida at 20-36 m
(66-118 ft). Mutton snapper are commonly caught in 20-61 m (66-200 ft).

5.2.2 Sea Basses and Groupers

Important recreational and commercial fisheries for sea basses exist

inshore and offshore from Cape Hatteras to Cape Canaveral. Black sea

G#64 SG Framework 3/83
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bass comprise by far the largest proportion of the commercial and
recreational sea bass catch.

Yellowedge, misty, Warsaw, snowy groupers and speckled hind occur
throughout the FCZ. Commercial and recreational fishermen take these
species almost exclusively in deep water, usually not less than 46 m (150 ft)
and mostly much deeper. Red grouper are caught mostly in relatively deep
offshore waters (20-61 m; 66-200 ft). Nassau grouper usually frequent
more shallow areas (31 m; 100 ft and less). Jewfish juveniles sometimes
appear in inshore catches; large adults occur offshore on wrecks and reefs
and are not often caught. However, on occasion in certain areas large
adult jewfish do occur in inshore waters.

Gag, black, and yellowfin groupers are usually caught at depths
between 6 and 46 m (20~150 ft). Gag are important from Cape Hatteras to
Cape Canaveral, occasionally to Key West. Black and yellowfin grouper
are more predominant below Cape Canaveral. Black grouper are caught
more freque_ntly than yellowfin grouper.

Seamp and yellowmouth grouper are most often caught in moderately
deep water (18-46 m; 60-150 ft). Scamp are more common from Cape
Hatteras to Cape Canaveral. Yellowmouth grouper are relatively common
on deeper reefs south of Cape Canaveral but are seldom caught by hook

and line.
5.2.3 Porgies

Red porgy are the most important porgy in recreational and
commerecial catches in the FCZ. They oceur on offshore shelf areas
primarily from Cape Hatteras to Cape Canaveral. ‘Sheepshead occurs
primarily in inshore waters from Cape Hatteras to Key West and are the
subject of considerable recreational hook and line effort.
5.2.4 Grunts

Grunts are common in the FCZ from Cape Hatteras to Key West.
Cottonwick often inhabit deeper water as adults. They are sometimes
caught incidentally by snapper fishermen, particularly with vermilion
snapper. White grunt and tomtate are the major grunt species in catches
north of Cape Canaveral. White grunt are usually most prevalent south of
this point as well, but may be joined in the catch by a number of other
species. These grunt species are most common from shore to
approximately 37 m (120 ft).

G#64 SG Framework 3/83
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5.2.5 Tilefishes

Tilefish are an important commercial and to a lesser extent
recreational fish caught mostly in deep water, not less than 61 m (200 ft)
and usually over 91 m (300 ft). Most commercial effort is north of Cape
Canaveral. Golden tilefish account for the largest proportion of the cateh,
with blueline tilefish second. Sand tilefish are caught incidentally by
recreational fishermen south of Cape Canaveral in shallow water (5-45 m;
20-150 ft).
5.2.6 Triggerfishes

Gray triggerfish occur throughout the FCZ. They are vulnerable to a
variety of fishing gears and may comprise a large proportion of commerecial
and recreational incidental catches. They oeccur inshore and offshore.
Ocean triggerfish are common in Florida, primarily in outer reef and
offshore areas. Queen triggerfish occur primarily in southern Florida and
the Florida Keys and are not often caught.

5.2.7 Wrasses

Exploitable wrasses in the FCZ are limited to Florida waters.
Puddingwife are an occasional component of the incidental catch of a
number of different gears. Hogfish are highly sought after by spear
fishermen in southern Florida and the Florida.Keys end are not frequently
caught by other types of gear. )
5.2.8 Jacks ,

Jacks are not often subjected to directed effort, with the exception
of the greater amberjack which frequents offshore reefs and wreeks from
Cape Hatteras to Key West. It is an important component of recreational
and to a lesser extent commercial interest.

5.3 Management Unit

The fishery management unit for the snapper-grouper fishery is the
stocks within the FCZ in the area of authority of the South Atlantic
Fishery Management Counecil and the waters within the seaward boundary
of the states from North Carolina through the east coast of Florida. The
FCZ extends from the North Carolina/Virginia border through the Atlantic
side of the Florida Keys to 83° West longitude. The inner boundary of the
FCZ is a line coterminous with the seaward boundary of each of the coastal
states, and the outer boundary of such zone is a line drawn in such a

manner that each point on it is 200 nautical miles from the baseline from
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which the territorial sea is measured. In the case of black sea bass, the
management regime applies c;nly south of Cape Hatteras. Regulations
apply only to the management area in Federal waters.

5.4 Rationale for Choosing This Unit

The snapper-grouper fishery in the area of authority of the South
Atlantic Fishery Management Council can be managed as a unit because
the fishery is subtropical/tropical in distribution and therefore mostly
limited to south of Cape Hatteras on the eastern coast of the United
States.

Species within the management unit oceur in both the Gulf of Mexico
and South Atlantic. However, it has been concluded that separate fishery
management plans are appropriate. The unit comprises the overlappihg
ranges of a large multi-species fishery, which reduces the cost of plan
preparation through development of a single, comprehenswe plan for the
South Atlantic Region.

Cape Hatteras is the boundary between two distinet stocks of sea
bass. Furthermore, black sea bass are taken north of Hatteras by trawls
and south of Cape Hatteras primarily by trap, constituting different
fisheries. The Mid-Atlantic Fishery Management Couneil is developing a

plan for sea bass north of Cape Hatteras.

6.0 PROBLEMS IN THE FISHERY

1. Thirteen species in the complex are in a documented state of

growth overfishing. Corrective action: Impose minimum sizes

on six species to control growth overfishing.

[NV]

Many of the species south of Cape Canaveral will likely
experience growth overfishing in the near future. Corrective
action: NMFS Regional Director is authorized to impose
minimum sizes on additional species in the management unit
according to evaluation procedure in this FMP. For species
where minimum sizes are not beneficial because the survival of
released fish is too low, the Council will amend the plan to
include time/area closures, quotas, or other appropriate
measures.

3. Data necessary to quantitatively document growth overfishing
in other species or recruitment overfishing are very limited.
Corrective action: Authorize data collection and analysis to
monitor the status of the stocks.
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7.0 MANAGEMENT OBJECTIVES

1. Prevent recruitment overfishing in all species and prevent
growth overfishing of each species except where growth over-
fishing is justified by social and economic considerations.

Method of achieving objective: Minimum sizes will control

growth overfishing and prevent recruitment overfishing. The
Secretary is authorized to take whatever emergency action is
necessary in the unlikely event of recruitment overfishing.

2. Colleet the necessary data to monitor the fisheries. Method of

achieving objective: Authorize data collection and analysis to

monitor the status of the fishery.
3. Promote orderly utilization of the resource. Method of

achieving objective: Restrictions on fish traps and prohibitions

on poisons, explosives and spearing jewfish.

8.0 DESCRIPTION OF THE FISHERY
8.1 Desecription of Stocks
8.1.1 Distribution
8.1.1.1 Snappers
Mutton, gray, red, and yellowtail snapper and schoolmaster have been .
recorded from New England to southeastern Brazﬂ, including the Gulf of

Mexico. Red snapper occur only as far south as Yucatan. All are rare
north of Cape Hatteras.

Lane, mahogony, silk, blackfin, and vermilion snapper have been
recorded from- the Carolinas to at least the northern coast of South
America. Blackfin snapper reportedly occur only as far south as the Lesser
Antilles.

Cubera snapper have been recorded from South Florida to Brazil,
including the Central American Coast. Black snapper have been reported
from the Florida Keys, Cuba, and various West Indies Islands, and Queen
snapper from deep tropical waters off southernmost Florida and the
Bahama Banks.

8.1.1.2 Sea Basses and Groupers

Black sea bass are the most widely distributed of the listed sea
basses, occurring from Maine to Florida and the eastern Gulf of Mexico
with the greatest numbers between Cape Cod and Cape Canaveral. Two
distinet populations of black sea bass have been identified, one north of

Cape Hatteras and one between Cape Hatteras and Cape Canaveral.
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Red, snowy, Warsaw, and black grouper, as well as gag and rock hind
have been reported from New England to southeastern Brazil, including
Bermuda and the Gulf of Mexico. Gag reportedly do not ocecur in the West
Indies. These species are not common north of Cape Hatteras.

Scamp have been recorded from Massachusetts to Yucatan.
However, it may be easily confused with yellowmouth grouper which
appear to be common in the southern part of this range through Central
America.

Speckled hind occur ‘from North Carolina through Florida. Nassau
grouper and red hind extend southward to Brazil. Other tropical groupers
in the complex include jewfish, misty grouper, Coney, yellowedge grouper,
graysby, yellowfin grouper and tiger grouper, all of which have been
reported from Bermuda and Florida to southeastern Brazil.
8.1.1.3 Porgies

Porgies are more temperate than other families of the snapper-
grouper fishery. They are also well represented in the tropies. Red porgy
have been reported from New York to Argentina, including the Gulf of
Mexico. They are quite common in the South Atlantic Bight. Whitebone
and longspine porgy have also been reported from this South Atlantic
region. Scup reportedly oceur from Nova Scotia to Florida. Sheepshead
are also limited to near-shore waters, occurring from New England to
Brazil, including the Gulf of Mexico. Jolthead porgy oceur in this range
and around Bermuda. Saucereye porgy have a similar range except they
oceur northward only to North Carolina. Knobbed porgy oceur from North
Carolina to Yucatan.
8.1.1.4  Grunts

The majority of grunts listed in the management unit are tropical
species, ranging from southern Florida to Brazil, as well as Bermuda.
These include margate, cottonwick, Spanish grunt, and sailors choice.
Smallmouth grunt, porkfish and black margate are similarly distributed
except they occur further north on the Florida coast. French and blue
striped grunts occur as far north as South Carolina. White grunt and
tomtate range northward to Virginia and New England respectively.
8.1.1.5 Tilefishes

Golden tilefish oceur from Nova Secotia to Key West and throughout
the Gulf of Mexico. Blueline tilefish, also a continental species, have been

reported from Virginia to Florida and in the eastern Gulf of Mexico. Sand
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tilefish are most abundant in subtropical and tropical waters, but range
from Cape Lookout, North Carolina southward throughout the Gulf of
Mexico and Caribbean.
8.1.1.6 Triggerfishes

Gray triggerfish oceur from Nova Scotia to Argentina and the Gulf of
Mexico. Queen triggerfish have been recorded from New England to
southeastern Brazil, including the Gulf of Mexico. These two species occur
on both sides of the Atlantic. Ocean triggerfish are distributed from New
England to the Lesser Antilles and the Gulf of Mexico. They also ocecur in
Bermuda.
8.1.1.7 Wrasses

Puddingwife range from North Carolina to Brazil, and also oceurs in
Bermuda. Hogfish are known from North Carolina to the northern coast of
South Ameriea, including Bermuda, the Gulf of Mexico, and the coast of
Central America.
8.1.1.8  Jacks

Greater amberjack are known from New England to Brazil, including
the Gulf of Mexico. Almaco jack are similarly distributed, ranging north to
New Jersey and south to Buenos Alres, Argentina. These two species occur
on both sides of the Atlantie.

Blue runner occur from Nova Scotia to southeastern Brazil, barjack
from New Jersey to the Lesser Antilles. Crevalle jack have been recorded
from Nova Scotia to Uruguay, and yellowjack from New England to Brazil.
These four species also inhabit the Gulf of Mexico.

8.1.2 Reproduction
8.1.2.1 Snappers

Snappers are heterosexual with spawning ocecurring during the

summer and fall in Florida. Sizes at sexual maturity are shown below (TL =
total length; FL = fork length; SL =standard length) (Note 1 in = 25.4 mm):

SPECIES MALES FEMALES AGE

Vermilion snapper 14-16 in (TL) 14-16 in (TL) 4
8 in (TL) 8 in (TL) 2

Red snapper 12-15 in (FL) 12-15 in (FL) 2

Silk snapper 22-24 in (FL) 20-22 in (FL)

Mutton snapper 16 in (FL) 16 in (FL)

Schoolmaster 10 in (FL) 10 in (FL)

Lane snapper 7 in (TL) 8 in (TL) 1

Blackfin snapper 10-15 in (FL) 8-10 in (FL)

Yellowtail snapper 10 in (FL) 11-12 in (FL)

Gray snapper 7 in (SL) 8 in (SL)
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8.1.2.2 Sea Basses and Groupers

Most members of this group are protogynous hermaphrodites (they
function as a female first and later as a male) and sex cannot be accurately
determined macroscopically unless the gonads are ripe. Spawning usually
ocecurs between early winter and late spring. Sizes at sex reversal and

sexual maturity are shown below (Note 1 in = 25.4 mm):
EARLIEST EARLIEST

AGE/SIZE AT MATURE MATURE
SPECIES SEX REVERSAL FEMALES - MALES
Black sea bass 1-8 yr 2 yr 1 yr
Red grouper 11-20 in (SL) 18 in (SL)
Nassau grouper 12-31 in (SL) 19 in (TL)
Cony 11 in (TL) 6 in (TL)
Red hind 14 in (TL) 8 in (TL) 11 in (TL)
Gag 10-11 yr 5-6 yr 13-15 yr
Graysby 8-9 in (TL) 6-10 in(TL) 5-7 yr

8.1.2.3 Porgies

Evidence suggests that red and whitebone porgies are protogynous
hermaphrodites, while no evidence of hermaphroditism has been found for
sheepshead. The longspine porgy is heterosexual and sufficiently different
to distinguish the sexes at a length of 90 mm (3.5 in). Red porgy spawn
from January through April and sheepshead spawn from March through
June. Sizes at sex reversal and maturity for red porgy and whitebone porgy
are (Note 1 in = 25.4 mm):

EARLIEST
AGE/SIZE AT MATURE
SPECIES SEX REVERSAL FEMALES
Red porgy 13-17 in (TL) 2 yr
Whitebone porgy 7-10 in
2-4 yr

8.1.2.4 Grunts

No evidence of hermaphroditism exists for white grunt and there is
no evidence of sexual dimorphism or hermaphroditism for tomtate. Female
white grunt mature at age 3 and spawn once a year between April and July.
Tomtate males mature at 6 in (152 mm) fork length and females at 5 in

(127 mm) fork length (ages 1 and 2); spawning oecurs between January and
June.

8.1.2.5 Tilefishes
Golden and blueline tilefish are hermaphroditie. For blueline tilefish,
females mature and spawn by the fourth or fifth year (16-20 in; 406-508
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mm TL) and males mature by the sixth year (18-22 in; 457-559 mm TL);
spawning occurs from March through October. For golden tilefish, sex
reversal is likely based on a disproportionate ratio of females to males in
smaller (less than 35 in; 889 mm) fish and a preponderance of males in
larger size fish (over 35 in). Females mature at 28 in (711 mm) and the
smallest mature male measured 23 in (584 mm); spawning occurs from
Mareh through August. h
8.1.2.6 Triggerfishes

Gray triggerfish is the only member of this group whose reproduction
is known. Sexual dimorphism is not apparent although distinct pairs have
been observed. Spawning occurs from June through September.
8.1.2.7 Wrasses

The hogfish is a dichromatie, protogynous hermaphrodite in which
transformation of sex, color, and morphology coincide. Peak spawning
occurs in February and Mareh with some spawning occurring from
September to April.
8.1.2.8 Jacks

Greater amberjack spawn from Mareh through June with peak
activity in April and May. Females mature at 31 in (787 mm) FL and males
at 37 in (940 mm) FL. Almaco jacks mature at 21 in (533 mm) FL.
8.1.3 Age, Growth, Mortality and Other Parameters

Information about age, growth, and mortality for species of the
snapper-grouper fishery form the basis for yield-per-recruit (YPR) models.
These models are used in this FMP for stock assessment to determine
whether or not a species is undergoing growth overfishing, and if growth
overfishing is occurring, estimate the potential gain in yield from a
minimum size limit. All YPR parameters, primary sources of these
parameters, and YPR calculations are presented in the YPR appendix
(Appendix A) for each species.
8.1.3.1 Snappers

Parameters for YPR analysis were available for red snapper, gray
snapper, yellowtail snapper, and vermilion snapper.
8.1.3.2 Sea Basses and Groupers

Parameters for YPR analysis were available for black sea bass, red
grouper, speckled hind, red hind, graysby, gag, and scamp. Yellowfin and
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black grouper are expected to be similar to gag grouper. Nassau and red
grouper are sufficiently similar to expect YPR for Nassau to be the same
as for red groupers by analogy.

Similarities between species for which YPR analysis is possible and
those for which analysis is not (due to lack of data) are important for
management. Lack of information which precludes direet YPR modeling
does not preclude evaluation by analogy when there are strong reasons to
believe that similar species (usually members of the same taxonomic genus)
exhibit similar biology and population dynamies,
8.1.3.3 Porgies

YPR analysis was conducted only on the red porgy.
8.1.3.4 Grunts

YPR analysis was conducted on white grunt and tomtate.
8.1.3.5 Tilefishes

Insufficient data are available to perform YPR analysis on tilefish.
Age and growth are known for blueline tilefish off North Carolina. Age
and growth of golden tilefish are not known, but there is some evidence
that they may live more than 20 years.
8.1.3.6 Triggerfishes

Age, growth, and mortality of triggerfishes have not been studied.
8.1.3.7 Wrasses

Age and growth have been estimated for hogfish, but natural
mortality and fishing pressure are not known. There are no estimates for
puddingwife.
8.1.3.8 Jacks '

Greater amberjack have been aged, but other data are not available
for YPR analysis on jacks.

8.1.4 Migration, Movement and Differential Distribution
8.1.4.1 Snappers

As red snapper grow they move offshore to deeper water. There is

some evidence of offshore-inshore seasonal movement. Fishermen have
reported schooling concentrations. Eggs and larvae are pelagic (oceur in
open ocean). Juveniles are often found inshore of adult fish. The Carolina
population is either self sustaining or larvae spawned to the south are
carried north by the Gulf Stream.

Gray snapper feeding movements oceur at night over rather short

distances. Schooling behavior is strongest in adult fish and is greatest in
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areas with minimum habitat. Eggs and larvae are pelagic; however, the
planktonic life of larvae is very short. Juveniles have frequently been
recorded from inshore areas. Grass beds form the most important inshore
nursery grounds. Adults generally oceur offshore of juveniles.

Silk snapper eggs and larvae are believed to have a rather short
pelagic stage. Juveniles have been taken in inshore waters as shallow as 30
m (98 ft). Adults occur in 75-100 m (246-328 ft) off the Carolinas.

Mutton snapper is more of a roving species than many other snappers.
Eggs and larvae are pelagic; juveniles oceur inshore of adults in tidal
creeks, bights surrounded by mangroves, and on grass beds. Adults are
found on the ocean bottom and generally occur in deeper water than
juveniles.

The schoolmaster does not move extensively from its home reef.
They form schools of several hundred to several thousand individuals over
rocky bottom and on the reef top. Daytime schools disperse at night and
forage individually. Small schoolmasters are found around mangrove roots
and in turtle grass beds. They seem to be more confined to reefs than
other snappers. Eggs and larvae are pelagie; juveniles tend to oceur in
shallower water than adults.

Lane snapper are reported to occur in a number of habitats, from
coral reefs in clear waters to murky brackish waters over mud bottom.
They school with grunts and move off the reef at dusk to feed on the algal
flats. Eggs and larvae are pelagie. They spend most of their juvenile life
in shallow mangrove and grass flats and are not recruited to the reef
habitat until a size of 130-200 mm (5-8 in) FL. Adults usually occur in
deeper water than juveniles.

Blackfin snapper eggs and larvae are pelagie. Young or juvenile fish
oceur in shallower water than adults. Adults occupy a wide horizontal and
vertical range and do not occur in water as shallow as juveniles,

Yellowtail snapper are semi-pelagic wanderers on reef habitats.
They travel in large schools and are found on patch reefs to the outer edges
of deep reefs. Eggs and larvae are pelagic. Juveniles commonly occur on
shallow grass flats with larger juveniles inhabiting shallow reef areas. This
species spends most of its juvenile life in shallow mangrove and grass flats
and is not recruited to the reef fisheries until a size of 12-20 em (5-8 in)
FL.
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No evidence of migration exists for vermilion snapper but schooling
behavior has been observed. Eggs and larvae are pelagie. Juveniles oceur
inshore of adults, but inshore occurrence is probably short-lived. Adults
~occupy a wide horizontal and vertical range, preferring hard substrate,
both low and high profiles, and do not display marked seasonal movements.
Adults do not ocecur in water as shallow as larvae and juveniles.

Cubera snapper occupy a wide range of habitats, preferring deep
channels, ledges, and coral patches. Eggs and larvae are pelagic. Adults
assume a demersal mode and appear to occupy a somewhat narrow vertical
range.

8.1.4.2 Sea Basses and Groupers

Black sea bass do not appear to move extensively. Young, smaller
fish (mostly females) are found in shallow inshore waters (less than 20 m;
66 ft) while older, larger fish are caught in deeper water. They immigrate
to reefs searching for shelter. Eggs and larvae are pelagic. Larvae are
transported inshore to estuarine areas in temperatures above 10°c (SOOF);
juveniles leave when the temperature drops, usually in December. Black
sea bass do not school but hover above bottoms individually or in loose
aggregations.

Red grouper move offshore from shallower reef environments as
sexual maturity is attained (at about age 5; 40 em, 16 in SL). There is
extensive movement of adults but patterns of migration, if any, are
unknown. Young do not move during their residence on nearshore reefs.
Schooling or group movement among adults is suspected. Eggs and larvae
are pelagie. Juveniles are distributed in low densities over rocky bottom in
depths as great as 37 m (121 ft) and are often taken inshore of adult
populations. Young leave the nearshore reef environment between 4 and 6
years of age and at about 450 mm (18 in) SL (corresponding with sexual
maturity) and migrate to deep offshore waters (greater than 37 m; 121 ft).

Eggs and larvae of Warsaw grouper are pelagic. Juveniles have been
captured inshore by seining. Adults are demersal and occupy a wide
horizontal and vertical range.

Nassau grouper display a strong home-reef specificity. Smaller
individuals are found in the shallow reef environment, while larger and
older individuals move into deeper water. This species has been deseribed
as moving mainly during daytime and twilight; they do not usually go far

from cover. Spawning aggregations have been observed; eggs and larvae

G#64 SG Framework 3/83



16 SEDAR25-RD30
are pelagic. Juveniles are common in seagrass beds. Adults are demersal
and occupy a wide horizontal and vertical range.

No long range, .extensive movements have been documenfed for gag;
however, some seasonal movement is known. Eggs and larvae are believed
to be pelagic. Juveniles often occur inshore of larger fish, even extending
up into estuaries. Gag tend to concentrate just above irregular bottoms,
particularly ledges.

There is some evidence that scamp may migrate to deeper water
during the winter off the Carolinas. This species does not usually go far
from cover. Eggs and larvae are pelagic. Adults are demersal and occupy
a fairly wide horizontal and vertical range.
8.1.4.3 Porgies

Red porgy do not undergo long range migrations and local movements
are not extensive. They do ocecur in schools. Larval and post-larval phases
undergo vertical migration; there is a shift from planktonic to benthic
existence at lengths above 20 mm (0.8 in). Eggs and larvae are transported
inshore probably for long distances. Adults occupy a wide horizontal and
vertical range, preferring hard substrate, both low and high profiles.
Adults do not oceur in waters as shallow as larvae and juveniles.

Sheepshead show some seasonal movements. Eggs and larvae are
pelagic. Larvae and juveniles are found in eelgrass beds in the summer.
Adults do not occur in waters as shallow as juveniles.
8.1.4.4 ° Grunts

No evidence exists for extensive large scale migration in the grunts;
however, there is some evidence of offshore movement by the white grunt
during cold weather. Large, n;ixed, resting schools of juvenile white and
French grunts congregate on inshore patch reefs; movement to nighttime
feeding grounds on grass beds occurs each evening. Margate are usually
solitary or oceur in small groups; the black margate is solitary. Eggs and
larvae of white and French grunts are pelagic. Young white grunts are
especially abundant in grass beds at the edge of sand flats. Adults probably
oceur a little offshore of juveniles, particularly in late spring, summer and
fall. Pelagic eggs and larvae are carried into waters largely uninhabited by
adults. Tomtate eggs and larvae are probably pelagic. Juveniles are often
found inshore in grass beds.
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8.1.4.5 Tilefishes

The blueline tilefish is possibly territorial. The extent of migrations,
if any, would be a localized slope movement over the shelf edge for feeding
purposes or seasonally to seek preferable temperature regimes. Schooling
is unlikely. Eggs and larvae are pelagic. Adults are found over rugged,
high relief areas and sudden drop offs, but also on gently sloping bottoms.

It is unlikely that golden tilefish migrate extensively; however, some
local movement is indicated. There is no evidence of schooling behavior,
although they occur in clusters. Adults usually occur in depths greater
than 110 m (361 ft). As they become larger, they move to deeper depths.

Prejuvenile sand tilefish are pelagic. Sand tilefish are primarily
shallowwater benthie fish, found most abundantly between 10 and 50 m (33-
163 ft).
8.1.4.6 Triggerfishes

No movement or migration has been documented. The ocean
triggerfish is an open water fish, while the Queen triggerfish is a near-
shore reef dweller. As an adult the gray triggerfish is more common off
the Carolinas, Georgia, and northern Florida than it is in more tropical
waters of the management unit.
8.1.4.7 Wrasses

Puddingwife do not move extensively or migrate. Juveniles are found ‘
in greater abundance in more shallow, rocky areas in southern Florida while
adults occur on offshore reefs.

Juvenile hogfish are found extensively in inshore grass beds. They
recruit to shallow patech reefs (less than 6 m; 20 ft) at 200 mm (8 in) and
continue seaward as they grow larger. Adults are common from 8 m (25 ft)
to 31 m (110 ft) and oceur at least to a depth of 46 m (150 ft).
8.1.4.8 dJacks

Migration and movement has been documented for the greater
amberjack. They move southward during December-May and northward
during June-November; migrations occur over the range of the
management unit. Adults are widely distributed, oceurring from inshore
inlets and over shallow reefs, down to depths exceeding 350 m (1,150 ft).

Juvenile yellow and crevalle jacks have been encountered in
association with flotsam in reef areas and open water. Apparently the eggs

and larval stages are pelagic; preadults inhabit more shallow areass.
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8.1.5 Ecological Relationships
8.1.5.1 Snappers

Snappers are usually primary, secondary, or tertiary carnivores (flesh

eaters). They feed opportunistically on fishes, crustaceans, and other
invertebrates. Predators include almost any of the large carnivorous fishes
in grass beds and other inshore areas where young snappers reside. Jacks,
groupers, sharks, barracudas, and morays are examples. Large sea
mammals and turtles are other potential predators. Adults of the larger
species remain vulnerable to top level carnivores, such as large sharks,
groupers, and amberjacks. Snappers compete for food and space primarily
with other fishes in the highly diverse, subtropical to tropical habitat that
they normally oceupy. Porgies, sea basses and groupers, grunts, and jacks
comprise the major groups whose diet and/or habitat preference may at
various times and localities result in competitive interaction with snappers.
8.1.5.2 Sea Basses and Groupers

Smaller sea basses and groupers tend to be primary and secondary
carnivores.  Larger species are more often secondary, tertiary, or
quaternary carnivores. All members of this group are unspecialized and
opportunistic. They generally engulf their prey whole by opening the
mouth, dilating the gill covers, and rapidly drawing in a current of water,
effectively inhaling the food item. Foods include fishes, crustaceans,
cephalopods, and other invertebrates.

Smaller species are subjectl to the same predators as snappers.
Adults of larger species are subject only to large sharks and conceivably
large carnivorous marine mammals.

Interspecific competition is probably more prevalent between sea
basses and groupers than snappers because of the high degree of similarity
in food habits, habitat, distribution, and size between family members.
Various snappers, jacks, and to some extent, sharks, probably comprise the
majority of other competitors with overlapping diet preferences.
8.1.5.3 Porgies

Porgies are largely carnivores, although several species not listed in
the management unit are omnivorous and eat more plant than animal
material. The species in the management unit are almost always primary
or secondary carnivores. They are extremely generalized and
opportunistic, feeding on a wide variety of benthic invertebrates and some
small fishes. "
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Porgies generally occupy a lower trophie level (one of the hierarchial
strata of a food web) than many snappers and seabasses and groupers. They
have the same predators as listed for snappers, but in some cases may
remain an important prey species rather than grow out of that phase as do
larger snappers. ‘

Sea basses and groupers, snappers, and grunts are the major food
competitors of the porgies. The diet of porgies in general probably
overlaps more with grunts than other groups, particularly in the more
southern area of the management unit. Porgies are primarily diurnal
feeders.
8.1.5.4 Grunts

Grunts are carnivores. They feed primarily on benthie invertebrates
and most in turn serve as important prey items for a wide variety of
predators throughout their lifespan. Sea basses and groupers, jacks, and
some snappers are prominent among these. Sharks and morays also eat
grunts.

Porgies, snappers, and smaller sea basses and groupers compete with
grunts for food. Some additional competition for daytime resting space
may occur between grunts and some snappers.

8.1.5.5 Tilefishes

' Tilefishes are very generalized foragers. " They feed on a large
variety and size range of benthic organisms, mostly invertebrates but some
fishes, crabs, and shrimp. Conger eels, hakes, sea robins, goosefish, and
various sharks, sea basses and groupers, snappers, and grunts compete with
tilefish for food. At least some species are highly eannibalistic.

Shallow water species such as the sand tilefish are vulnerable to most
of the same predators as snappers, porgies, and smaller sea basses and
groupers. Deepwater species are preyed upon mainly by large, bottom
dwelling sharks and large groupers. Juveniles are preyed upon by dogfish,

conger eels, and adults of the same species.
8.1.5.6 Triggerfishes

Triggerfishes are carnivores that rely on large teeth and powerful
jaws to break apart and erush relatively large, well-armored invertebrates.
Foods include erabs, mollusks, echinoderms, and even coral.

Little information on specific competitors or predators is available.
Some groupers, snappers, grunts, porgies, and wrasses occur in similar

habitats and have overlapping diets. Triggerfishes are vulnerable to some
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of the larger predators of other snapper-grouper species. They may not be
preferred, however, due to their tough, leathery skin and prominent,
interlocking dorsal spines.
8.1.5.7 Wrasses

Wrasses are primary and secondary carnivores. They possess
prominent canine teeth and well developed pharyngeal teeth which they use
to grasp and crush hard shelled invertebrates. Their trophic level is
comparable to porgies and grunts and they are subject to most of the same
predators as these two families. Wrasses compete for food with porgies,
grunts, snappers, and some groupers.
8.1.5.8 Jacks

Jacks are carnivores; their trophic level varies depending on species.‘-
Extremes among species included in the management unit are the largely
plankton eating bar jack and greater amberjack, a top level fish eater.

Predators and competitors vary accordingly. Jacks fall prey to
predators not usually encountered by the more demersal families of the
snapper-grouper fishery. In addition to large groupers, morays,- sharks, and
sea mammals, jacks are consumed by various mackerels, billfishes, dolphin
fish, and pelagic shark species. Competitors for food vary widely with
groupers, grunts, snappers, morays, sharks, and mackerels all competing to
some extent.

8.1.6 Abundance and Present Condition

The status of the 17 species where there are data for YPR analysis is
shown in ;l‘a_ble 8-1. Estimates of theoretical maximum YPR and maximum
YPR at existing F levels have been calculated (Table 8-2). Domestie
annual harvest and optimum yield YPR values and the evaluation of
minimum size limits are shown later (Tables 10-1 and 10-2).

From Table 8-1, YPR analysis indicates that 14 of the 17 species are
likely in the range of growth overfishing., Three species are not likely in
the range of growth overfishing.

For species other than the 17 species in Table 8-1, either age and
growth or mortality has not been estimated. It is anticipated that most of
the other snapper and grouper species are in or near the range of growth
overfishing. Porgies and grunts are not as likely experiencing growth
overfishing. Tilefish, triggerfish, and jacks are probably not yet in growth
overfishing. Fishing pressure is increasing rapidly on tilefish and they will

likely soon be in the range of growth overfishing. There is
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less fishing pressure on triggerfish and jacks. For the wrasses, fishing
pressure on hogfish is primarily restricted to spearing. There is a growing
commercial fishery for puddingwife. It is not known if either wrass is in or
near growth overfishing. '

8.1.7 Maximum Yield (MY) for Individual Species

No surplus production models have been produced to estimate

maximum sustainable yield for individual species. Such models are unlikely
in the near future because of the difficulties of obtaining accurate landings
data, particularly from the recreational fisheries which are large and
varied for a number of the species. A

Based on known age, grov;th, and natural mortality estimates, .
theoretical maximum yield has been estimated for 17 species (Table 8-2)
two different ways. First are the point estimates of the unique
combination of fishing pressure (F) and age liable to capture that produces
the theoretical maximum yield-per-recruit. This unique combination whieh
produces maximum yield cannot occur without regulations and would not
likely occur with regulations because both fishing pressure and age liable to
capture would have to be precisely regulated.

Second, maximum yield is estimated as the maximum YPR that could
exist for any minimum size for an assumed fishing pressure (F). This is
more likely because the plan résponds to assumed fishing pressure with a-.
minimum size; it does not directly control fishing pressure.

8.1.8 Maximum Sustainable Yield (MSY) for Individual Species

Maximum yield is comparable to maximum sustainable yield if

recruitment is constant. Until scientific evidence about recruitment
patterns indicates otherwise, MY by YPR analysis is ‘the best available
proxy for MSY for individual species. There are no estimates of MY or
MSY for the whole multi-species fishery.

8.1.9 Probable Future Conditions

Increasing fishing effort will result in most species in the fishery

experiencing growth overfishing. Inshore locations will continue to be
more intensively fished than offshore locations. For most species it is
likely that more smaller fish are encountered inshore than offshore.
Therefore, there will remain intense and growing fishing pressure on
smaller fish. There will be particularly intense competition between user
groups on the narrowing shelf south of Cape Canaveral which is close to
growing population centers. Without regulations, growth overfishing will
significantly reduce potential yield and recruitment failures could oceur.
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Recommendations to the states are contained in Section 13.0.
Without State cooperation to co.ntrol fishing pressure within State waters,
future Snapper-grouper stocks may not be at their optimum levels as
specified in this plan.

8.1.10 Marine Mammal/Endangered Species Interaction §

The Endangered Species Act of 1973 (P.L. 93-205) is for the conser-

vation of endangered and threatened species. The South Atlantic Fishery

Management Council initiated the Section 7 procedure with the National
Marine Fisheries Service and prepared' a biological assessment on
interactions of endangered and threatened species and the snapper-grouper
fishery. Marine mammals occur within the geographic area of the FMP.
However, they are not in any way impacted by association with or
impacted by prosecution of the snapper-grouper fishery. The National
Marine Fisheries Serviece concurred with Council determination that
endangered/threatened species under their purview would not be affected
by the proposed management measures.
8.2 Description of Habitat

Adjacent to the States of North Carolina, South Caroline, and
Georgia, all known natural habitat for mature snappers and groupers is

located within the FCZ; however, artificial reefs are in State waters of
North and South Carolina. Adjacent to the State of Florida, both natural”
and artificial reef areas oceur in State waters, as well as in the FCZ.

8.2.1 Habitat Deseription

The prineipal snapper-grouper fishing areas are located in the live-

bottom and shelf-edge habitats, and, to a lesser extent, the lower-shelf
habitat. Temperatures range from 11° to 27° C (52° to 80° F) over the
Continental Shelf and shelf-edge due to the proximity of the Gulf Stream,
with lower-shelf habitat temperatures varying from 11° to 14° € (51° to
57° F). Depths range from 16 to 27 m (54 to 90 ft) or greater for the live-
bottom habitats, from 55 to 110 m (180 to 360 ft) for the shélf—edge
habitat, and from 110 to at least 183 m (360-600 ft) for the lower-shelf
habitat.

The exact extent and distribution of productive snapper-grouper
habitat on the Continental Shelf north of Cape Canaveral is unknown.
Current data suggest that from 3 to 30 percent of the shelf is suitable
bottom. These hard, live-bottom habitats may be low relief areas

supporting sparse to moderate growth of sessile invertebrates, moderate
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relief reefs from 0.5-2.0 m (1.6-6.6 ft), or high relief ridges at or near the
shelf break consisting of outerops of rock that are heavily encrusted with
sessile invertebrates such as sponges and sea fans. Live-bottom habitat is
scattered irregularly over most of the shelf north of Cape Canaveral, but is
most abundant off northeastern Florida.

South of Cape Canaveral the Continental Shelf narrows from 56 km
to 16 km (35 miles to 10 miles) and less off the southeast coast of Florida
and the Florida Keys. The lack of a large shelf area, presence of
extensive, rugged, living and fossil coral reefs, and dominance of a tropical
Caribbean fauna are distinetive characteristics. The coral rock reefs from
9 to 14 m (30 to 46 ft) at the shallowest lines between West Palm Beach
and Miami and from 24 to 38 m (80 to 125 ft) for the deepest, most rugged
reef, are natural habitat for tropical fish types (e.g., basses, snappers,
groupers, and porgies) comprising from 20 to 30 percent of the shelf area
south of Canaveral.

8.2.2 Habitat Areas of Particular Concern

Large numbers of juvenile snappers and some groupers are found in
grass and algae beds. Estuarine areas and mangrove swamps in southern
Florida harbor young of other members of the complex. These areas are
under the jurisdiction of State marine management and protection
programs,

8.3 Fishery Management Jurisdiction, Laws, and Policies

8.3.1 Management Institutions

The U.S. Department of Commerce, acting through the South
Atlantic Fishery Management Council, pursuant to the Magnuson Fishery
Conservation and Management Act (MFCMA; P.L. 94-265), has authority to
manage snapper-grouper stocks throughout the FCZ in the South Atlantiec.

The States (North Carolina, South Carolina, Georgia, and Florida)
have authority to manage the snapper-grouper stocks within their
territorial seas.

8.3.2 Treaties and International Agreements

There are no treaties or international agreements applicable to the
management unit.

8.3.3 Federal Programs, Laws, and Policies

The Federal law relating to management of the South Atlantie
snapper-grouper fishery is the MFCMA. Other Federal laws that relate
indirectly to the fishery are: (1) Coastal Zone Management Act of 1972;
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(2) The National Environmental Poliey Act of 1969; (3) The National Ocean
Pollution Research and Development and Monitoring Planning Act of 1978;
(4) The Marine Protection, Research and Sanctuaries Act of 1972; (5) Reefs
for Marine Life Conservation; (6) The Endangered Species Act of 1973; and
(7) The Marine Mammal Protection Act of 1972. Information pertaining to
these Acts may be found in the Source Document.

8.3.4 State Programs, Laws, and Pélicies

The coastal States have regulatory jurisdietion and authority in their
territorial seas and internal waters.
8.3.4.1 North Carolina

In addition to a federally approved Coastal Zone Management
Program, the State of North Carolina provides for establishment of

research sanctuaries and protection of nursery areas for economically
important seafood species (15 N.C. Admin. Code 38/.0111 and 313/.1401,
respectively). Other laws having indireect impact on snapper-grouper
habitat include the regulation of dredge and fill activities in estuarine
areas (N.C. Gen. Stat. 113-229(e)(5)) and the regulation of discharges of oil
and wastes into ocean waters (143-215.84 and 215.90). North Carolina
General Statutes (113-262) also prohibit the use of poisons, drugs,
explosives, or electricity for taking fish within State waters.

8.3.4.2 South Carolina

Under South Carolina's Coastal Zone Management Program, a permit

or certification is required from the South Carolina Coastal Couneil for all
dredge and fill activities. Regulations controlling the pollution of State -
territorial seas by oil, gas, or other wastes (8.C. Code 48-1-13(b)) and
prohibiting the use of poison, electricity, or explosives to take fish (S.C.
Code 50-13-1420 and 1440) may also provide protection to snapper-grouper
habitat.
8.3.4.3 Georgia

Georgia Code 43-120 requlires that a permit be obtained before
dredge and fill activities are conducted. Georgia Water Quality Criteria
require that certain standards of water quality sufficient for the survival
of fish and other aquatic life be met in specified areas. The use of
firearms, electricity, explosives, or poisons for taking fish is prohibited
(Ga. Code 45-711).
8.3.4.4 Florida

Florida Statutes, Section 370.08, prohibit the use of explosives or
firearms for the purpose of killing food fish.

G#64 SG Framework 3/83



27 SEDAR25-RD30

Florida Statutes, Section 370.11, prohibit the taking of red grouper,
jewfish, Nassau grouper, black grouper, and gag grouper less than 31 e¢m (12
in) fork length (measured from the tip of the nose to the rear center edge
of the tail).

Florida Statutes, Section 370.172, prohibit spearfishing in State
waters from the Dade-Monroe County line southward to Long Key.

Section 370.110 -of the Florida Statutes prohibits the taking of certain
species of corals.

The Florida legislature has passed a bill (Section 370.1105 of the
Florida Statutes) prohibiting the use and possession of fish traps as a means
for taking saltwater finfish, with the following exceptions: 1) crab,
crawfish or shrimp traps permitted under Statutes 370.13, 370.135, 370.14
or 370.15; 2) pinfish traps of specified sizes; and 3) black sea bass traps,
north of 27° N. latitude, of specified sizes with degradable panels.

Chapter 81-267 of the Laws of Florida (Senate Bill No. 285) states
that there is a moratorium on roller net trawl fishing except shrimp, within
State waters until the Department of Natural Resources has adequate data
on the effects of trawls. This Act took effect July 1, 1981.

The Florida Aquatic Preserves Act of 1975 (Fla. Stat. 258.35)
authorizes the permanent preservation of submerged lands of exceptional
biological, aesthetic, or scientific value. Three areas of the Florida Keys,
which contain coral habitat, have been designated as Aquatic Preserves.

Other statutes which may provide ihdirect protection to snapper-
grouper habitat areas include ocean water contamination regulations
(Section 370.09), and regulation of dredge and fill activities (Section
370.03).

8.3.5 Fishery Management Plans

Coral reefs provide shelter and habitat for fishes of the snapper-
grouper fishery. The Fishery Management Plan for Coral and Coral Reef
Resources (April 1982), was jointly prepared by the Gulf of Mexico and
South Atlantic Fishery Management Counecils. It includes measures
designed to minimize adverse human impacts on these resources. The
Coral Plan prohibits the use of toxic chemieals in taking fish and other
marine organisms which inhabit coral reef areas except under permit as
may be specified in the Coral Plan or any other plan. It establishes a
permit system for the use of toxic chemicals in taking fish or other marine
organisms which inhabit coral reefs. The Coral Plan also proposes
measures for coral habitat areas of particular concern (HAPC). One HAPC
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is the Oculina Bank, a 4 by 23 nm strip containing banks and thickets of the
ivory tree coral, Oculina varicosa, bounded by latitude 27° 30' N to 27° 53
N and longitude 79° 56' W to 80° 00' W. Within the HAPC the use of
bottom longlines, dredges, bottom trawls, and fish traps and pots is
prohibited.

The Gulf of Mexico Fishery Management Council has prepared a
Fishery Management Plan for Reef Fish Resources of the Gulf of Mexico.
The plan includes snappers, groupers, and sea basses in the Gulf of Mexico
management unit and proposes the following management measures:

1.0 Stressed Area (Area Subject to Special Management)

Establish a stressed area in waters of the Gulf of Mexico as specified

in the plan.
2.0 Fishing Gear

2.1  Prohibit the use of powerheads for the taking of reef fish within
the stressed area.

2.2 Prohibit the use of roller trawls in the stressed area.

2.3 Prohibit the use of fish traps in the stressed area. Further,
provide for seizure of such gear illegally deployed in the
stressed area.

2.4 Require degradable or other self~des£ructing panels or access
door hinging devices on fish traps and which are constructed as
follows:

2.4.1 Require the opening covered by the panel (or the access
door) be 144 square inches or larger with one dimension of
fhe area equal to or larger than the largest interior axis
of the throat (funnel).

2.4.2 Require that one panel or access door be located opposite
each of the sides that has a funnel.

2.4.3 Require that one year after the implementation of this
Plan, all fish traps within the FCZ be constructed of
material with mesh size of 1 x 2 inches or larger, and
there shall be a minimum of two 2 x 2 inch escape
windows on each of two sides of the trap.

2.4.4 ALl fish traps fished shoreward of the 300-foot contour
within the FCZ shall be 33 cubic feet or smaller.

2.5 Require that each vessel fishing traps in the FCZ be limited to

no more than 200 traps.
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2.6 Prohibit the use of poisons and explosives: for the taking of reef
fish. : .
2.7 Prohibit the willful pulling of another person's tfaps and the
pulling or harvesting of traps after sundown or before sunrise.
3.0 Bag and Size Limits
3.1 Prohibit the possession of red snapper (Lutjanus campechanus)

less than 12 inches in fork length subject to the following
exceptlons and conditions: (1) an allowance of incidentally
harvested red snapper less than 12 inches in fork length is
established at five fish per person in possession, and (2) any
domestic vessel fishing trawls in the FCZ with the exception of
roller trawl vessels fishing in the Stressed area are excluded
from the possession limit. ’
The Gulf FMP also requires permits and gear 1dent1flcat10n
8.4 Descrlptlon of Fishery Activities

8.4.1 History of Exploitation

Commereial fishing for snappers and groupers in the South Atlantic
Bight has occurred since the late’ 19th century, with the first recorded
landings in 1880. In North and South Carolina, annual landings were rarely -
more than a few thousand pounds, until 1956. In recent years landings have
increased with improved electronic navigation, depth recording equipment,
and power reels. Georgia reported larger early landmgs, but the trend
since 1930 has been similar to that of the Carolinas.

The recreational offshore head boat fishery began in the early 1900's
and by the early 1930's head boats were fishing with hahdlines for black sea
bass on nearshore reefs. The historical fishing effort by private recrea- -
tional vessels is unknown but it is expected to have increased along with
the dramatie increases in the number of pléasure boats.

8.4.2 Participating User Groups

The commercial snapper-grouper fishery is composed of four gear
types: 1) hook and lines, 2) tfaps, 3) trawls (seasonal), and 4) bottom
longlines. Additional minor commercial activities include spearfishing by
divers and a gill net (locally called "stab net") fishery off the east coast of
Florida.

In 1979, 17 hook and line vessels landing catches of shappers and
groupers were based in South Carolina. An estimated 20 North Carolina
vessels and 2 Georgia vessels were engaged in the hook and line fishery. A
total of 1,071 hook and line vessels and boats fished along the east coast of
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Florida, including Monroe County, in 1979. However, the number engaged
in the snapper-grouper fishery is unknown.

The trap fishery north of Cape Canaveral is directed primarily at
black sea bass, although there is an incidental catch of other species.
There were approximately 50 vessels engaged in the South Carolina sea
bass fishery in 1982. ‘

The wire trap fishery off the east coast of Florida and the Florida
Keys'targeted mainIy large groupers, particularly red and black groupers,
with significant catches of gray and mutton snappers and some yellowtail
snappers. In 1980, there were about 108 vessels fishing approximatély
4,000 traps in the Dade-Broward-Monroe County area. There is now a
Florida law banning the use of fish traps. '

Most of the vessels operating in the snapper-grouper trawl fishery are
shrimp boats, whose»_owners seek to supplement their income during the
- off-season. These vessels, numbering up to 30, generally fish north of Cape
Canaveral.

vSome snapper-grouper hook and line vessels were converted to
bottom longli;xes during the latter half of 1981. In South Caroling, 3 to 5
vessels were using bottom longlines. On the east coast of Florida, there
- were about 25-35 vessels in the 36 to 50 foot range which converted to
bottom longlines during the same period. In North Carolina, only a few
fishermen have added longlines to their vessels.

" In the recreational fishery there are head boats, charter boats, and
private boats. Approximately 46 head boats operated between Cape
Hatteras and Cape Canaveral, and approximately 49 head boats operated
between Cape Canaveral and Key West in 1979.

In 1979, there were 134 charter boats operating in North Carolina, 49
in South Carolina, 30 in Georgia, and approximately 428 along the east
coast of Florida. Only about 11 pércent of the total effort of the North
Carolina charter boat fleet in 1979 was bottom fishing. In 1976, 8 percent
of the Dade County, Florida charter boat fleet consisted of bottom fishing
for snapper-grouper species. :

An estimated 133,449 private recreational boats fish offshore in the
South Atlantic Region which includes Florida east and west coasts. Species
in the management unit accounted for approximately 20 peréent of the
cateh of South Carolina private boat anglers surveyed in_1977.
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8.4.3 Description of Vessels and Gear Employed

Commercial hook and line vessels range between 26 and 70 feet in
length, are wood or fiberglass and are mostly diesel powered. Most boats
are equipped with loran, white-line recorders, VHF, and CB radio. In
addition, an increasing number of boats have a scope (CRT) scale expander
used in conjunction with the white-line fathometer.

Hook and line gear, with hand-powered, electrie, hydraulie, or
pneumatic reels, is the most frequently used on commercial vessels.
Vessels use 4 to 8 reels with 5 or more baited hooks per reel.

Bottom longlines have been installed on some vessels, with a
hydrauliec pump to power the reel. Short gangions 12 to 18 inches long are
connected by longline clips to the line and 500 to 600 tuna circle hooks are
attached to each longline which range from 1-5 miles in length.

In the sea bass trap fishery, the principal gear is the Chesapeake Bay
wire crab trap (38 mm or 1.5 in hexagonal mesh), which has a minimum
retention size of about 203 mm (8 in). A small vessel can handle 15-20
traps a day, and a 5-crew vessel can haul up to 40 traps daily. The fish
traps employed off south Florida for snappers and groupers are most
commonly constructed of welded steel with wire mesh 1x2 inches or larger.
Internal volumes are between 25 and 55 cubic feet. An 8-12 inch dlameter
opening slopes downward and narrows to 3-4 inches. Some traps are
equipped with a degradable hinge to prevent continuing entrapment of fish
if the trap is lost.

High-rise bottom trawls with roller sweeps designed for rolling nets
over rough bottom are employed by some of the larger trawlers.

Stab nets are used on reefs off the east coast of Florida, primarily
during the snapper spawning season. These are heavily weighted monofila-
ment gill nets about 4-5 ft high and 100 ft long.

The majority of the head boats in the South Atlantic region are
wooden hulled and diesel powered. Some offshore vessels have aluminum
or steel hulls with twin diesel engines. Most of these vessels have depth
recorders and loran. Capacity varies between 30 and 75 anglers,

Surveys of charter boats in North and South Carolina, and Florida
show the following characteristics:
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North Carolina South Carolina Florida

Average length 42 ft 38 ft 45 ft
Average age 16 yr T yr 15 yr
Diesel engine(s) 85 % 75 % 86 %
Loran equipped 50 % 80 %
Radar equipped 2 % 25 %

There is very little information available on vessels and gear used by
private boat anglers in the snapper-grouper fishery. Most are 18-28 feet,
gas engine powered, and equipped wth radios and depth finders.

8.4.4 Employment in Commercial and Recreational Sectors

There were approximately 3,700 primary jobs in the snapper-grouper
fishery in 1979; additional employment is generated in support industries. -
8.4.5 Fishing and Landing Areas

Approximately 98 percent of 1980 commereial landings are from the
FCZ. Approximately 1.5 percent of North Carolina's commercial landings,
0.1 percent of South Carolina's, 0.6 percent of Georgia's and 4.1 percent of
Florida's commercial 1980 landings are from State waters.

Approximately 42.3 percent of 1979 recreational landings are from
the FCZ, 33.3 percent from State waters, 6.9 percent from inland waters
and 16.4 percent is of unknown origin.

The majority of head boats and private boats fish inshore, live-
bottom habitat and artificial reefs, some of which are located in State
waters. A small number of recreational vessels fish offshore, live-bottom
habitat and even out to the shelf edge.

Commercial fishermen are more mobile than recreational fishermen,
and utilize a wider range of inshore and offshore waters out to the shelf
edge and beyond. The inshore fishery (37 to 73 m; 120 to 240 feet) catches
red and vermilion snappers, gag, scamp, porgies, and grunts. The
deepwater (91 to 219 m; 300 to 720 feet) fishery concentrates on snowy and
yellowedge groupers and tilefishes. The sea bass trap fishery ocecurs
primarily in inshore waters (12-30 m; 40-100 feet). South of Cape
Canaveral commercial and recreational vessels fully utilize the narrow
shelf from inshore to drop-off at the Gulf Stream.

Recreational fishermen land their cateh at numerous ports. Com-
mercial fishermen use a small number of major ports: Morehead City and
Southport, N.C.; Georgetown and Charleston, S.C.; Mayport, Miami,
Marathon, and Key West, Florida.
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8.4.6 Conflicts Among Domestic Fishermen

Fish traps have generated a great deal of controversy in south
Florida. Fish traps were generally deployed in inshore waters, less than
150 ft depth, adjacent to areas of relief. These areas are also utilized by
both recreational and commercial hook and line fishermen.,

Trawling has increased during the last few years, . leading to
competition between trawlers and hook and line fishermen. Trawlers take
large quantities of small fish, reducing the future amount of larger fish.
There are also allegations that bottom trawling damages li;/e bottom and
disrupts schooling activity so that fish do not return to areas that have
been heavily trawled. There are also concerns that trawls are not selective
in their cateh.

Conflicts among commercial hook and line, head boat, charter boat,
and private boat fishermen center around competition for productive sites.
Recreational fishermen who sell their eateh influence commerecial market
price by quantity and quality of fish,

8.4.7 Commercial Landings

8.4.7.1 Snappers

In 1980, bottom trawlers took 83 percent of the vermilion snapper

catch in South Carolina. Vermilion snapper taken by trawls are much
smaller than those taken by hook and line (Table 8-3). Total regional
landings of vermilion snapper in 1980 were about 616,000 pounds, an
increase of about 243,000 pounds over the 1979 figure of 373,000 pounds.
Preliminary 1981 landings dropped to 543,000 pounds.

Red snapper commercial landings peaked in 1968 at 1.1 million
pounds and have gradually decreased to 0.4 million pounds in 1979. Gray
snapper landings have changed very little from 1967 to 1979. Landings of
yellowtail snapper have decreased from 0.9 million pounds in 1968 to 0.5
million pounds in 1979.
8.4.7.2 Sea Basses and Groupers

Black sea bass landings have increased over the last three years, from
0.3 million pounds in 1978 to 1.3 million pounds in 1981.

Grouper landings, historically, have not been broken into species
except in South Carolina where gag landings increased from 155,000 pounds
in 1977 to 323,000 pounds in 1981. Other grouper species have fluctuated
without apparent trends. For the region, grouper landings have increased
from the low of 750,000 pounds in 1967 to the high in 1978 of 2.8 million
pounds.
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Table 8-3. Vermilion snapper taken by hook and line gear and trawl gear in
1979 in South Carolina (Robert Low, S.C. Marine Resources
Center; pers. comm.).

Hook and Line

TL wWT Cumula-
% tive %
(em) - (in) kg  (b)

. 25-29 9.8-11.4 0.250 0.55 11 11
30-34 11.8-13.4 0.412 0.91 26 37
35-39 13.8-15.4 0.632 1.39 23 60
40-44 15.7-17.3 0.917 2.02 9 69
45-49 17.7-19.3 1.278 2.82 7 76
50-54 19.7-21.3 1.721 3.74 15 92
55-59 ’ 21.7-23.2 2.255 4,97 8 99

Trawl
TL - WT Cumula-

% tive %
(cm) (in) (D) T
15 5.9 0.044 0.10 19 19
20 7.9 0.103 0.23 50 69
25 9.8 0.199 0.44 17 86
30 11.8 0.341 0.75 5 91
35 13.8 0.536 1.18 3 94
40 15.7 0.795 1.75 3 97
45 17.7 1,124 2.48 3 100
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8.4.7.3 Porgies
Porgy landings have fluctuated, but began to increase in 1979. From

1979 landirgs of 1.1 million pounds, 1981 landings were 1.8 million pounds.
Sheepshead landings averaged about 224,000 pounds from 1967 to the
present.
8.4.7.4 Grunts

Landings of grunts have gradually increased over the years, from
66,000 pounds in 1967 to 149,000 pounds in 1981, but there were a few
years in which poundage dropped below 40,000 pounds.
8.4.7.5 Tilefishes

Tilefish landings have shown a very large increase in a few years. In
1969, landings were 6,000 pounds. By 1974, landings had increased to
102,000 pounds, and by 1981, landings were 1.2 million pounds.
8.4.7.6 Triggerfishes

Triggerfish landings have shown an upward trend. Total landings in
1979 were 46,000 pounds compared with 2,000 pounds reported for 1969.
8.4.7.7 Wrasses

Hogfish landings fluctuated between 8,000 and 17,000 pounds from
1967 to 1976. Landings averaged 24,000 pounds from 1977 to 1979.
8.4.7.8 Jacks

Amberjack landings have increased some over the years. In 1968,
26,000 pounds were landed on the Florida east coast; by 1979, Florida
landed 32,000 pounds and landings were 38,000 pounds for the region.
8.4.8 Recreational Landihgs
8.4.8.1 Snappers

Total recreational landings of vermilion snapper are estimated to be
19,000 pounds for 1979, all caught in the FCZ. Head boat landings were
288,600 pounds in 1978 and 214,200 pounds in 1979.

Total recreational landings of red snapper in 1979 were estimated to

be 1 million pounds. Head boat landings were 245,400 pounds in 1979.

Gray snapper head boat landings were 86,500 pounds in 1978 and
24,700 pounds in 1979. Yellowtail snapper head boat landings were 163,600
pounds in 1978 and 340,600 pounds in 1979.
8.4.8.2 Sea Basses and Groupers

Total recreational landings of black sea bass in 1979 were reported to
be 1.9 million pounds. Head boat landings were 547,900 pounds in 1978 and
588,400 pounds in 1979. Grouper landings by head boats were 294,200
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pounds in 1978 and 585,500 pounds in 1979. Non-head boat landings were
2.2 million pounds. b '
8.4.8.3 Porgies

Porgy landings, including sheepshead, were 2.4 million pounds. Head
boat landings were 591,600 pounds in 1978 and 417,700 pounds in 1979.
8.4.8.4 °  Grunts _ ,

Total grunt landings were 1.6 million pounds for 1979. Head boat
landings were 212,200 pounds in 1978 and 217,700 pounds in 1979.
8.4.8.5 Tilefishes

Head boat landings were 9,000 pounds in 1978 and 2,900 pounds in
1979.
8.4.8.6 Triggerfishes

Regional head boat landings’ of triggerfish were 126,100 pounds in
1979. The 1979 non-headboat recreational catch was 364,000 fish.
© 8.4.8.7  Wrasses '

No hogfish were reported in the recreational catch although it is a
popular species for spearfishermen in south Florida.
8.4.8.8 Jacks

Total jack recreational landings were recorded as 3.4 million pounds
in 1979.
8.4.9 Foreign Fishing Activities

There has been no documented foreign fishing in the management
area covered by this plan.

8.4.10 Interactions Between Domestic and Foreign Participants in the
Fishery
There is no record of any interaction between domestic and foreign

partieipants in the fishery.
8.5 Economic Characteristices of the Fishery

For both the commerecial and recreational sectors, all species in the
management unit are sought as food fish. As food fish, larger fish are
generally valued higher per pound than smaller fish. Prices also vary as a
result of seasonal landing trends and the importation of substitute
products.

8.5.1 Domestic Harvesting and Processing Sectors

8.5.1.1 Commercial Sector

Ex-vessel prices of commereial landings have generally increased
since 1968. The total regional economie impact has been estimated to be
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$23.7 million in 1981. Red and yellowtail snappers, black sea bass, and
groupers have accounted for the major share of ex-vessel value over this
period.

Ex-vessel prices of commerecially important species are primarily
determined by: (1) amount of total landings, (2) imports of substitutes, and
(3) sizes of fish.

A number of commercially important species have well documented
price differentials by size. Ex-vessel prices of vermilion snapper by size in
1981 were:

Grade-Size Average Price
Small -3/4-1 b $1.40
Medium 1-2 b $1.65
Large 2-4 b $1.80

Ex-vessel prices of red snapper in 1982 were in the range of $2.50 to
$3.25 per pound. Price variation by size is about $0.25.
Ex-vessel prices of black sea bass by size were:

Average Price

Grade-Size 1980 1981
Small 0.25-0.75 1b $0.35 $0.33
Medium 0.75-1.25 1b 0.72 0.65
Large 21.25 b 1.18 1.31
Ungraded 0.70 0.49

For most species, larger fish are more valuable per pound in the
common size ranges. Uncommonly large fish (e.g., red snapper over 12
pounds and large jewfish and groupers) bring less per-pound. The fact that
larger fish are preferred is important because the purpose of minimum
sizes is to increase total yield through increasing the sizes of individual
fish harvested.

8.5.1.2 Recreational Sector

The direct economic impact in 1975 of recreational fishing for
species in the management unit was estimated to be $135 million,
approximately 30 percent of the total economic impacts of $457.8 million
estimated to be associated with marine recreational fishing in the South
Atlantie Region.
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The species in the management unit are sought almost exclusively as
food fish. Recreational fishermen prefer larger fish not only for food
value, but angling experiences. Minimum sizes are designed to increase the
yield of both commercial and recreational landings through inecreasing the
size of individual fish harvested by both sectors.

8.5.2 International Trade

Imports of snappers and groupers are important in determining U.S.
ex-vessel price. Imports of snappers in 1972 were almost 2.0 million
pounds, while grouper imports amounted to 3.1 million pounds. Snapper
imports increased to 3.9 million pounds in 1976 and 1978, but have
decreased in recent years. Nineteen eighty-one imports were 3.4 million
pounds. Grouper imports have fluctuated since 1972, reaching a high of 4.0
million pounds in 1976 and then decreasing. In 1981, grouper imports were
325,600 pounds. These figures include all forms in which snappers and
groupers are imported, such as fillets, throats, and tails.

Minimum sizes specified in this plan will not put domestic fishermen
at a competitive disadvantage because larger fish are more valuable than
smaller fish and there is a ready market for the size fish resulting from the
minimum sizes.

8.6 Description of the Businesses, Markets, and Organizations Associated
with the Fishery

8.6.1 Relationship Among Harvesting, Brokering, and Processing Sectors

Snappers and groupers enter commercial channels from both the
commercial and recreational sectors of the fishery. Fish caught by the
commercial sector are generally eviscerated, washed and iced on board,
then sold to fish houses at the port of landing. These primary wholesalers
in turn sell to fresh fish markets, restaurants, freezer companies, and
secondary wholesalers. The primary wholesale products are generally
fresh, whole, gutted fish which are packed in ice. Fish houses sometimes
head and fillet larger fish for special customers and restaurants. Fish
caught by recreational fishermen that are sold are normally sold .directly to
restaurants or other final consumers.

8.6.2 Fishery Cooperatives and Associations

There are approximately 13 major associations and 6 cooperatives
representing commercial and recreational fishermen in the region. There
are also numerous local recreational fishing, diving, and boating clubs
throughout the region whose members utilize the snapper-grouper resource.
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8.6.3 Labor Organizations

There are no known labor organizations involved in the harvesting or
processing sectors of the snapper-grouper f ishery.
8.6.4 Foreign Investment

There is no known foreign investment in any aspect of the snapper-
grouper fishery.

8.7 Description of Social and Cultural Framework of Domestic Fishermen
and Their Communities

8.7.1 Ethnice Charaéter, Family Structure, and Community Organization,
Age and Education Profiles of Fishermen

In the South Florida and Florida Keys area, significant numbers of
fishermen of Cuban-American heritage participate in-both the harvesting
and processing sectors of the fishery.

Commereial fishermen surveyed in Florida in 1974 were an average
age of 48 years, had average fishing experience of 17 years, and an average
formal education of 11.3 years.

Recreational fishermen who fished artificial fishing reefs were
surveyed in South Carolina. These private boat anglers tended to have a
high family income, were in their thirties or forties, were professional,
managerial or self-employed, and had been actively engaged in offshore
fishing for over 10 years.

8.7.2 Economic Dependence on Commereial or Marine Recreational Fishing
and Related Activities

A survey of Florida commerecial fishermen estimated that 52 percent

derived part of their income from employment in occupations other than
fishing, with 30 percent of these earning over half their income from non-
fishing employment. About 17 percent of these fishermen were employed
in marine related activities, as tug boat captains, marine operators, and
boat builders.

9.0 CAPACITY DESCRIPTORS
9.1 Optimum Yield for Species with Minimum Sizes

OY for each species is the yield that results from the recommended
minimum size. The numerical estimate of QY is the estimated numerical
value of yield-per-recruit (measured in grams) derived from the best
estimate of population parameters available. At this time, OY is the yield-
per-recruit that occurs with the population parameters specified in the

YPR Appendix (Appendix A) for each species regulated by a minimum size:
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NUMERICAL ESTIMATE OF OY

OPTIMUM YIELD

MINIMUM (YPR WITH
SIZE MINIMUM SIZE)
Vermilion snapper 12 inches 177.19
Red snapper 12 inches 540.64
Yellowtail snapper 12 inches 450.10
Black sea bass 8 inches 100.30
Red grouper 12 inches : 263.83
Nassau grouper 12 inches 263.83

Optimum yield will change when minimum sizes are added on other
species or changed. The Regional Director is authorized to make the
necessary adjustments to OY through regulatory amendments at the same
time he is authorized to add or change minimum sizes (Management
Measure #2, Section 10.2.3).

9.2 Optimum Yield for Jewfish

Optimum yield for jewfish is all jewfish harvested by U.S. fishermen
utilizing lawful gear. Historically powerheads have been prohibited in
Florida where all recorded landings of jewfish occur (jewfish are included
in grouper landings in North Carolina and Georgia and no jewfish are
reported from South Carolina). Therefore, the numerical estimate of QY is
equal to the most recent (1981) recorded catch of 19,000 pounds.

9.3 Optimum Yields Considered and Rejected

Various forms of quota management by subareas were considered that
would maintain total fishery landings at approximately the 1979 level. No
quota on total landings of all species was considered sufficient to assure
that individual species were not overfished (Rejected Management Measure
#23: Time/Area Closures or Quotas, Section 10.19.23).

9.4 Expected Domestic Annual Harvest (DAH) for Species with Minimum
Sizes

DAH is always larger than OY for species that are regulated by
minimum sizes (6 species at this time that comprise approximately 26
percent by weight of total fishery landings). Only when a species
experiences growth overfishing, which by definition indicates that DAH is
greater than OY, is that species regulated by a minimum size and then
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included in the caleculation of OY. The numerical estimate of DAH is the
best estimate of prevailing YPR:

PREVAILING YIELD

MINIMUM (YPR WITHOUT

SIZE MINIMUM SIZE)
Vermilion snapper 12 inches 132.37
Red snapper 12 inches 501.37
Yellowtail snapper 12 inches 335.87
Black sea bass 8 inches 52.60
Red grouper 12 inches 190.76
Nassau grouper 12 inches 190.76

9.5 Expected Domestic Annual Harvest (DAH) for Jewfish
DAH for jewfish is the most recent (1981) recorded catch of 19,000
pounds.

9.6 Expected Domestic Annual Processing (DAP)

The United States has the capacity and intent to process all snappers,
groupers, and related fishes that are harvested. Traditionally, snappers and
groupers are sold by fishermen to the primary wholesale market as fresh,
whole, gutted fish. Many are retailed in the same form. The primary
wholesalers may sell to freezer companies and secondary wholesalers for
processing which consists of cutting the fish into fillets or other pieces
such as grouper "fingers" and throats. Such processmg is done largely or
exclusively by hand. The resulting produets may be sold fresh or frozen.

9.7 Total Allowable Level of Foreign Fishing (TALFF)
The TALFF for all species regulated by minimum sizes is zero

because only species that are in a state of growth overfishing (by definition
DAH is greater than OY) are regulated (See OY, Section 9.1; and the
eriteria for imposing minimum sizes, Section 10.2.2). TALFF for jewfish is
zero because DAH is equal to OY.

Only those species that are regulated enter into the ealculation of
OY. Other species in the fishery that are not regulated and do not enter
into the calculation of OY will never likely qualify for a TALFF for two
reasons. First, while the data are not available to document growth
overfishing, it is anticipated that most of the species are in or near the
range of growth overfishing. This FMP will result in the collection of data
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to monitor the status of all species in the future. It would be premature to
consider a TALFF on these species until data are available on the status of

the stocks.

Second, it is impossible to selectively harvest any one species in the
fishery without a bycatch of other species. Even if a surplus existed (DAH
was less than OY) for an individual species, a TALFF could not be justified
because of the inevitable bycatch of other.species that are in the range of
growth overfishing.

A numerical estimate of TALFF (which is zero) can be demonstrated
by comparing optimum yield with domestic annual harvest*:

DAH
PREVAILING
OPTIMUM YIELD YIELD
MINIMUM (YPR WITH (YPR WITHOUT
SIZE MINIMUM SIZE) MINIMUM SIZE) TALFF

Vermilion snapper 12 inches 177.19 132.37 0
Red snapper 12 inches 940.64 501.37 0
Yellowtail snapper 12 inches 450.10 . - 335.87 0
Black sea bass 8 inches 100.30 52.60 0
Red grouper 12 inches 263.83 190.76 0
Nassau grouper 12 inches 263.83 190.76 0
Jewfish 19,000 1b 19,000 1b 0

10.0 MANAGEMENT MEASURES AND REGULATORY IMPACT REVIEW
10.1 Introduection S
Executive Order 12291 "Federal Regulation" established guidelines
for promulgating new regulations and reviewing existing regulations.
Under these guidelines each agency, to the extent permitted by law, is
expected to comply with the following requirements: (1) administrative
decisions shall be based on adequate information concerning the need for
and consequences of proposed government action; (2) regulatory action
shall not be undertaken unless the potential benefits to society for the
regulation outweigh the potential costs to society; (3) regulatory objectives
shall be chosen to maximize the net benefits to society; (4) among
alternative approaches to any given regulatory objective, the alternative

*Note that with YPR, when the numerical YPR value of DAH is equal to or
less than the numerical YPR value of OY, then no TALFF exists. This is
because when landings increase, YPR decreases in the range of growth
overfishing.
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involving the least net cost to society shall be chosen; and (5) agencies
shall set priorities regularly with the aim of maximizing the aggregate net
benefit to society, taking into account the condition of the particular
industries affected by regulations, the condition of the national economy,
and other regulatory actions contemplated for the future.

In compliance with Executive Order 12291, the Department of
Commerce (DOC) and the National Oceanie and Atmospheric Administra-
tion (NOAA) require the preparation of a Regulatory Impact Review (RIR)
for all regulatory actions which either implement a new fishery manage-
ment plan or significantly amend an existing plan, or may be significant in
that they effect important DOC/NOAA policy concerns and are the object
of public interest.

The RIR is part of the process of developing and reviewing fishery
management plans and is prepared by the Regional Fishery Management
Councils with the assistance of the National Marine Fisheries Service
(NMFS), as necessary. The RIR provides a comprehensive review of the
level and incidence of impact associated with the proposed or final
regulatory actions. The analysis also provides a review of the problems and
policy objectives prompting the regulatory proposals and an evaluation of
the major alternatives that could be used to solve problems. The purpose
of the analysis is to ensure that the regulatory ageney or Couneil
systematically and comprehensively considers all available alternatives So
that the public welfare can be enhanced in the most efficient and cost
effective way. ‘

The RIR also will serve as the basis for determining whether the
proposed regulations implementing the fishery management plan or amend-
ment are major/non-major under Executive Order 12291, and whether or
not the proposed regulations will have a significant economic impact on a
substantial number of small entities under the Regulatory Flexibility Act
(P.L. 96-354).

10.2 Management Measure #1: Methods of Evaluating Growth Overfishing
of Individual Species '

Growth overfishing is defined in this FMP as an existing combination
of fishing pressure (F) and age liable to capture such that an increase in
age liable to capture or a decrease in fishing pressure will significantly
increase YPR. Fishing pressure is treated as a given because at this time
there are no quotas, bag limits, or limited entry; therefore, the-
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determination of overfishing is the determination that any increase in age
liable to capture (minimum sizes) will significantly increase YPR. If a
minimum size will not increase YPR then the species is not in the range of
growth overfishing,

Since there are numerous species taken by common fishing methods,
in common locations, minimum sizes are considered to be the preferred
method of preventing overfishing. If the survival rate of fish released
below a minimum size is so low that a minimum size is not effective, then
other methods such as time/area closures or quotas will be considered as
"second line" alternatives through FMP amendments if these species must
be managed. At this time there is no justification for individual species _
management other than minimum sizes.

There is a uniform procedure established to evaluate minimum sizes
to prevent growth overfishing of individual species in the fishery. This
includes a definition of ranges of yield that trigger decisions and methods

of evaluation used to determine if minimum sizes are justified (Figure
10-1). '

10.2.1 Ranges of Yield that Trigger Council and Future Regional
Director Decisions on Individual Species

All species in the management unit where YPR analysis has been
done, or data exist to perform YPR analysis, have been evalua{ted. There
are 69 species in the management unit. Data exist for conducting YPR
analyses on 17 species. When data become available to evaluate other
species (Section 12.1) the Regional Director is authorized to establish
minimum sizes on other species in conformance with the ranges of yield
and methods of evaluation specified in Section 10.2.3. There are four
ranges of yield: )

1. Unknown range of yield. Whenever data do not exist to perform

YPR analysis (52 of the 69 species), species are placed in this
category until stock assessment can be done (See Figure 10-1
and Monitoring Section 12.1). While YPR cannot be performed
on the majority of species by number, most of these are the
least important (by weight or value; Table 10-4).

2. Acceptable range of yield. Whenever the cateh indicates that a

Species is not in or closely approaching the range of growgh
overfishing no minimum size is required.
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Evaluation of 17 species (Figure 10-1) indicates that red
hind, graysby, white grunt, and tomtate are not in the range of
growth overfishing.

3. Decision range of yield. 'Whenever the catch indicates that a

Species is in or nearing the range of growth overfishing the
Council will decide (or Regional Director by Regulatory
Amendment) if growth overfishing is justified by the méthods
established in Section 10.2.2. Growth overfishing is an
established scientific definition measured by YPR analysis (see
Definition of Terms), but growth overfishing is not "overfishing"
in the context of National Standard One of MFCMA. The
primary quantitative technique used for this decision is the
caleulation of an internal rate of return (IRR) for minimum
sizes.

Thirteen species are estimated to be in a range of growth
overfishing: Vermilion Snapper, red snapper, gray snapper,
yellowtail snapper, black sea bass, speckled hind, séamp, red
grouper, Nassau grouper, gag grouper, yellowfin grouper, black
grouper, and red porgy.

The IRR (and distributional impacts) justify minimum
sizes on six species now: Vermilion snapper, red snapper,
yellowtail snapper, black sea bass, red grouper, and Nassau
grouper;

The IRR does not justify minimum sizes on three species
because there is minimal growth overfishing: speckled hind,
scamp, and red porgy.

The IRR cannot be calculated for three species because
the survival rate of released fish is not known: gag, yellowfin,
and black grouper (no minimum sizes recommended at this
time).

- The IRR is favorable for gray snapper, but the
distributional impaets of a minimum size are not known (no
minimum size recommended at this time).

4. Unacceptable range of yield. Whenever recruitment overfishing

is detected, the Secretary will restrict harvest of that species
by whatever method is appropriate (Monitoring, Section 12.3).
Recruitment overfishing is "overfishing" in the context of
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National Standard One of MFCMA. None of the species in the

fishery are believed to be in this range and none are expected

to enter this range as long as growth overfishing is controlled.
10.2.2 Method of Evaluating Minimum Sizes

For those speciés in the "decision range of yield" there are three
steps in the evaluation of minimum sizes. The results of these three steps
are presented under the "impact and rationale” of the proposed (or
rejected) minimum sizes. 4
STEP #1: Choice of the minimum size

For any species to be in the decision range of yield, growth
overfishing is already oceurring such that there are a number of alternative
minimum sizes that will potentially increase yield. There are four eriteria
that can be used to choose the minimum size for complete evaluation: (1)
the minimum size that maximizes YPR for a theoretical point estimate of
fishing mortality, (2) the minimum size that stabilizes yield over a likely
range of fishing mortality, (3) the minimum size that maximizes present
value, and (4) the minimum size that maximizes the internal rate of return
(Step #2 of the evaluation).

(1) Minimum size that maximizes YPR:

The minimum size that maximizes YPR for a point
estimate of fishing mortality is more theoretical than practical.
There is seldom, if ever, a point estimate of fishing mortality
for a species that will accurately reflect fishing pressure at
different locations throughout the management unit.

For .any given point estimate of theoretical fishing
mortality (F) there is a unique minimum size that will maximize
YPR for that level of fishing pressure (Table 8-2). This
minimum size can be found in the YPR Appendix (Appendix A)
for each species by finding the age liable to capture that
maximizes YPR for a given point estimate of fishing mortality.

(2)  Minimum size that stabilizes YPR:

There is a minimum size that will stabilize YPR for a

range of fishing pressure (range of F values).

In most cases this minimum size is less than the minimum
size that will maximize YPR for a point estimate of fishing
mortality (Table 8-2). The minimum size that stabilizes YPR
can be found in the YPR Appendix for each species by finding
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the minimum size (age liable to capture) that results in a

relatively stable YPR over a wide range of fishing pressures.
This minimum size was chosen for all species evaluated

because it is the most applicable when fishing pressure is

expected to vary throughout the management unit and/or

fishing pressure is not well documented but there is 'enough

information to suggest that it is Within the range.

(3)  Minimum size that maximizes present value

This method is most appropriate when there is agreement
on a specific "discount rate" (see definition of present value).
If the Council selects a "discount rate" the minimum size can
be treated as an investment problem similar to the ealculation
of the internal rate of return (Step #2). The higher the discount
rate, the smaller is the minimum size that maximizes present
value. The lower the diseount rate, the larger is the minimum
size that maximizes present value.

Coincidentally, the minimum sizes that maximize present
value at a 10 percent discount rate are close to the minimum
sizes that were picked based on stabilizing yield over a range of
fishing pressure (Criterion 2).

(4) Minimum size that maximizes the internal rate of return

In situations where there is minimal growth overfishing
the internal rate of return (Step #2) will always be low. Since
the internal rate of return is -the controlling threshold criterion,
when there is minimal growth overfishing the size that produces
the highest IRR may be used for the evaluation to conclusively
demonstrate that no minimum size can be justified at the time.

STEP #2: Internal rate of return (IRR) analyses
When the chosen minimum size (Step #1) is applied to conventional

YPR analysis ("age liable to capture" becomes the minimum size; YPR
Appendix, Appendix A) the potential percent increase in yield that will
occur at some unspecified time in the future (when the stock reaches
equilibrium) can be calculated. How long it will take for this increase in
yield to ocecur (and interim loss in yield) depends on the natural growth rate
of the species and the degree of growth overfishing.

Step #2 estimates the change in yield (by weight) in each year from
the time the minimum size is implemented until the stock reaches
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equilibrium. These amounts are presented as a stream of losses and gains

(always negative in the first years after the minimum size is implemented
and positive in later years). From this stream of losses and gains an
internal rate of return (IRR) is caleulated that compares the short term
loss (by weight) against the long-term gain (by weight) for 20 years or when
the stock reaches equilibrium (whichever is longer).

The survival rate of released fish is taken into account in Step #2.

Since actual survival rates are not known (only likely ranges are known for
each species), an IRR was calculated at 100, 90, 80, 70, and 60 percent
release survival rates (equivalent to zero, 10, 20, 30, and 40 percent
mortality when undersized fish are released after encountering the fishing
gear) (see Source Document). Two IRR computer runs are presented in the
YPR Appendix (Appendix A). One is the IRR with 100 percent survival of
released fish; the other is the assumed survival rate. If the survival rate is
not known, the IRR with 60 percent release survival or the lowest survival
rate that still produces at least a 3 percent IRR is presented.

If the IRR is less than 3 percent in the range of expected release
survival then the minimum size is rejected. The IRR can be less than 3
percent because either growth overfishing is minimal or the survival of
released fish is low (Figure 10-1). If growth overfishing is minimal,
increasing fishing pressure may justify the minimum size at a later time.
If the IRR is low because of low release survival, other management
measures (e.g. time/area closures or quotas) may be justified in the future.

If the IRR is greater than 3 percent then the evaluation proceeds to
step three. |
STEP #3: Distributional Impacté

Distributional impacts refer to minimum sizes resulting in one group

of fishermen being forced to forego small fish and then having these fish
harvested later (when they are larger) by another group of fishermen.
Distributional impacts do not refer to the ability or willingness of one
group to forego smaller fish for the same group to catch larger fish later.
It is presumed that if the IRR is larger than 3 percent, fishermen are
willing to make the "investment". Public hearings verified that all user
groups approved of the proposed minimum sizes after they were told what
would be the short term losses and long term gains as long as there were no
substantial distributional impacts.
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There is no way the quantitative techniques developed for Step #1
and Step #2 can be applied to evaluating distributional impacts. One of the
most reliable indicators is the unanimity of approval or disapproval of
minimum sizes at public hearings.

Distributional impaets will oceur if fish migrate outside the fishing
range of a user group while they are growing to a minimum size. For
many of the species in the fishery it is expected that fish move further
away from shore as they become larger. This can have differential impacts
on stationary (bridge/pier) fishermen compared to boat fishermen and
inshore (most frequently recreational) compared to offshore (most
frequently commercial) fishermen. These sitilations are discussed for each
species that reaches Step #3 of the evaluation procedure.

Impact and rationale for this method of evaluation

All measures to prevent overfishing of individual species are
minimum sizes. The evaluation of releasing fish below a minimum size is
treated as'an investment problem. Fishermen are "forced" to make an
investment in the form of catching fewer smaller fish now in return for
catching fish when they are bigger in the future. The IRR analysis
quantitatively estimates if that "investment" is worthwhile for the
fishermen. The internal rate of return (IRR) is ecaleulated on the
"investment" ‘of releasing fish until they reach a minimum size. The
- internal rate of return must be greater than 3 percent for. the "investment"
(minimum size) to be justified.

The IRR is the discount rate (i) that results in the present value of a
stream of values (YPR in weight over time) being equal to zero.* The
choice of an acceptable IRR to justify the minimum size depends on the
"opportunity cost" of the investment. In the case of "investing" a
physical product (foregone landings by weight) for future returns in the
same form (future landings by weight) an IRR of 3 percent is considered
appropriate. Three percent is chosen because it is recognized in public
investment literature that the required real rate of return ‘on an
investment is approximately 3 percent. The opportunity cost of money is
approximately 3 percent plus the expected rate of inflation because the

*The internal rate of return is the value (i) that produces a present value
(PV) equal to zero for a stream of values (v) in each time period (t). This
will always produce a unique numerical solution as long as there is only one
sign change (negative to positive) in the stream of values. This is always
the case when a minimum size is imposed during growth overfishing.

-2
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inflation rate is the expected loss in the value of money. Since this
investment does not involve investing  money (only foregone fish
"invested"for future fish) compensation for a decreased value of money in
the future is not necessary. The 3 percent minimum is for a "risk free"
investment (100 percent predictability of the management measure). Since
every management measure has some risk, the IRR should be higher than 3
percent to be justified. Tables 10-1 and 10-2 are summaries of the YPR
and IRR analyses.

This IRR analysis by weight does not take into consideration the fact
that larger fish are more highly valued per pound by both ecommereial and
recreational fishermen (Section 8.5.1). If the IRR is favorable by weight
(no adjustment for increased value for larger fish) then the IRR is always
more favorable by value because minimum sizes increase total weight
landed by increasing the size of individual fish harvested.

The IRR analysis should incorporate the fact that larger fish are
more valuable than smaller fish (or vice-versa). This will be done in the
future when values by size are better established (Monitoring, Section
12.1). At this time the dynamic YPR model that calculates the IRR cannot
handle "weighted values" (see the Source Document for a technical
description of the model). By the time data on values b- size are available,
the model will be adapted. In the meantime, the IRR criterion by weight
is a conservative approach to the problem. The IRR by value will always
be greater than the IRR by weight as long as larger fish are preferred.

A3 pércent IRR (Step #2) is considered to be a necessary but not
sufficient condition to impose a minimum size. Distributional impacts are
also considered (Step #3).

10.2.3 Management Measure #2: Future Minimum Sizes on Other
Species or Changes in Minimum Sizes

In the course of continuing review, a Point of Concern occurs when

the catch indicates that a species is in or near the range of growth
overfishing.
Once a Point of Concern is identified:
1. The Monitoring Team* will choose, for the purpose of
evaluation, a minimum size that conforms to the criteria in
Section 10.2.2.

*Monitoring Team ~ The Team will be comprised of members of Counecil
staff, Fishery Operations Branch (Southeast Region, NMFS), and the NMFS
Southeast Fisheries Center.
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2. The Team will estimate the IRR in conformance with Section
10.2.2.

3. The Team will evaluate distributional impaets among user -
groups.

4.  If the Team concludes that growth overfishing is not justified
by criteria established in Section 10.2.2, they will prepare a
report containing:

a. Information supporting the determination that the species
is in or near the range of growth overfishing;

b. A recommendation and supporting rationale for a
minimum size that best resolves the overfishing problem
consistent with the objectives of the FMP; and

c. Reasons why other measures were not recommended.

Since OY is defined as the yields of individual species that
result from minimum sizes, incorporating additional minimum sizes
will require modification of estimates of OY, DAH, and TALFF. The
Team's report will, therefore, also ineclude recommendations for the
adjustment of these parameters.

An environmental assessment of the proposed action and
alternatives will also be prepared by the Team and will accompany
the report. A supplemental environmental impact statement and/or
regulatory impact review will be prepared, if necessary.

5. At the request of the Steering Committee, the Couneil
Chairman may schedule meetings of the Advisory Panel (AP)
and/or Scientific and Statistical Committee (SSC) to review the
report and associated documents and to advise the Counecil.
The Council Chairman may also schedule public hearings.

6. The Council, following review of the Team's report, supporting
data, public comments, and other relevant information, may
recommend to the Southeast Regional Director of the National
Marine Fisheries Service (RD) that a minimum size be imposed
and OY, DAH, and TALFF be adjusted accordingly. Such a
recommendation would be accompanied by all relevant
background data.

7. The RD will review the Council's recommendation, and if he

coneurs in the recommendation, will propose regulations in
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accordance with the recommendations. He may also reject the
recommendation, providing written reasons for rejection. .

8. If the RD concurs in the Council's recommendations, he shall
publish proposed regulations in the Federal Register and shall

afford a reasonable period for public comment which is
consistent with the urgency of the need to implement the
management measure(s).

Nothing in this section shall be interpreted to derogate from the
authority of the Secretary of Commerce to take emergency action under
Section 305(e) of the MFCMA., Future management measures other than
minimum sizes are discussed in Section 12.2 (other measures to control
growth overfishing) and Section 12.3 (measures to prevent recruitment
overfishing).

Impact and Rationale

" When the monitoring program (Section 12.1) is in place, data will
become available to perform complete evaluations of minimum sizes
according to the criteria in Section 10.2. The Regional Director, in
consultation with the Council, will be able to have a more timely response
through Regulatory Amendment than the Council could have through a
formal Plan Amendment.

10.3 Management Measure #3: Four Inch Trawl Mesh Size to Achieve a
Twelve Inch Minimum Size for Vermilion Snapper

A minimum of four inch stretch mesh is required for all trawl nets
that target species in the management unit, (those where 25 percent or
more of the catch by weight is comprised of species in the management
unit). This mesh size is to be installed within 12 months of the FMP's
implementation. This is the only minimum size in this FMP that is
indirectly acecomplished by imposing a gear restriction (minimum mesh size
for trawls). All other minimum sizes are accomplished directly by
requiring fish under the minimum size to be released by all types of fishing
gear.

Shrimp trawls, rock shrimp trawls and calico scallop trawls are
exempt from this mesh size restriction.

There is no prohibition on keeping vermilion snapper of any size that
are retained by a four inch mesh trawl (or other fishing gear). However,
when a trawl is used, one must comply with the minimum sizes on all other

species.
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Impact and rationale

Vermilion snapper are in the decision range of yield. YPR analysis
(Appendix A1.0) indicates that a 12 inch minimum size will increase YPR
from 132 gm to 177 gm which is equivalent to a 34 percent increase in
yield if recruitment is constant.

Step #1: Choice of 12 inch minimum size

This minimum size will both maximize YPR for the point estimate of

fishing mortality (F=0.37) and stabilize YPR over the likely range of fishing .

pressure.
Step #2: Internal rate of return

It is likely that the release survival rate of vermilion snapper that
encounter the net on the bottom and escape through the 4 inch stretch
mesh is greater than 80 percent. The IRR is 26 percent with 100 percent
survival of released fish (Appendix Al.1). With 80 percent survival the IRR
is still 11 percent (Appendix A1.2).

Years after
implementation of

12" minimum size Percent change in yield
for vermilion snapper with 80 percent

(through a 4" mesh size) release survival
1 -34 .
2 -27 losses (by ‘weight landed)
3 -15
4 =3 breakeven (4-5 years)
5 +5 , y
6 +10 gains (by weight landed)
7 +13
8 +15 stock stabilizes
9 +15 annual gain in the future

(over no minimum size)

Step #3: Distributional impacts

The minimum size would be imposed only on the primary harvesting
method (trawls) that cateh fish less than 12 inches. Hook and line catch
almost no vermilion snapper below 12 inches (Section 8.4.7.1).

Since age liable to capture by hook and line is already approximately
12 inches (age 3.5) there is no gain from imposing the minimum size on
hook and lines. Furthermore, even if there was a potential gain it would
not be realized because of the low survival rate of hooked vermilion
brought to the surface and released. Recent estimates from experimental
hook and line fishing indicate that the survival of released vermilion that
are brought to the surface is no higher than 70 percent. The internal rate

of return is only 1 percent with 70 percent release survival.
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The minimum mesh size will only impaect fish trawling. Based on
cateh composition, the four inch mesh regulation will significantly reduce
the catech of vermilion snapper smaller than 12 inches. Experimental
fishing showed that removing a 2 and 3/4" bag liner (which results in 3 and
1/2" stretch mesh) reduced the catch from 185 pounds/trawl to 13.4
pounds/trawl (93 percent reduction). On another occasion, removing a
small mesh bag liner (resulting in 3 and 1/2" mesh) reduced the catch from
263.3 pounds/trawl to 62.1 pounds/trawl (76 percent reduction).

Based on commerecial catch composition, the expected reduction of
the small vermilion snapper component of the trawl cateh (at least 50
percent) and reduction in other species will reduce the total landings of the
bottom trawls (as presently operated) by at least 50 percent in the short
run until vermilion grow to a larger size:

Species Actual landings Projected landings  Weight loss
1b : Ib %

Red snapper 8,290 8,290

Vermilion snapper 56,361 27,617 51

Mangrove snapper 1,057 ‘ 1,057

Groupers 15,500 15,500

Red porgy 60,780 57,437 6

Scup 23,921 23,921

Sea Bass 3,483 2,960 15

Triggerfish 1,359 1,359

Grunts 1,600 1,600

Bigeye 1,220 0 R 100

Miscellaneous 5,325 2,663 50

(Tomtate, sand perech,
drum, bank sea bass, etc.)

In addition to vermilion snapper, there is a minimal effect on red
porgy (6 percent). The 15 percent reduction in sea bass is justified because
a separate size limit of eight inches is justified for sea bass (Section 10.6).
Experimental fishing in 1981 indicated that of 153 black sea bass retained
by a bottom roller trawl with 3 and 1/2" mesh only one was below eight
inches. The likely elimination of small bigeye from the trawl eateh is of no
commercial importance. |

This trawl fishing is not a year round activity and there are other
fisheries (e.g. calico scallop) that could absorb some of the displaced
effort. '
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Costs to replace trawl codends are approximately $400 to $500 per
net. However, nets normally must be replaced because of wear every 6 to
18 months. Therefore, replacement of codends will usually be done as a
part of the normal cost of maintaining gear.

There are minimal distributional impaets by requiring a minimum
mesh size on trawls but not imposing a minimum size on hook and line
caught fish. Trawls are the predominant gear (83 percent of the vermilion
snapper catch in South Carolina, Section 8.4.7.1). Only approximately 11
percent of the hook and line fish are below 12 inches whereas
approximately 91 percent of the trawl caught fish are below 12 inches
(Table 8.3).

10.4 Management Measure #4: Twelve Inch Minimum Size for Red
Snapper ;
All red snapper taken by any fishving method that are less than 12

inches total length must be returned to the sea immediately with a
minimum amount of injury in such a manner as to ensure maximum
probability of survival.

Impact and rationale

Red snapper are in the decision range of yield. YPR analysis
(Appendix A2.0) indicates that a 12 inch minimum size will increase YPR
from 501 gm to 541 gm which is equivalent to an 8 percent inerease in
yield if recruitment is constant.

Step #1: Choice of a 12 inch minimum size

This minimum size will stabilize yield over the range of expected
fishing pressure. A larger size (approximately 18 inches) would maximize
YPR but was not chosen because: (1) fishing pressure is variable over the
management unit, and (2) distributional impaects are more likely.

Step #2: Internal rate of return

Survival is expected to be between 60 and 80 percent. At the lower
boundary of 60 percent the IRR is still 6 percent (Appendix A2.2).
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Years after

implementation of Percent change in yield
12" minimum size with 60% release
for red snapper survival
1 -4.0
2 -2.8 .
3 1.8 losses (by weight landed)
4 -0.7
o 0 breakeven (5-6 years) -
6 +0.5
7 +0.8 . gains (by weight landed)
8 +1.0
9 +1.2
10 +1.2
11 +1.3 stock stabilizes
12 +1.3 annual gain in the future

(over no minimum size)
Step #3: Distributional impacts

There is likely some migration from inshore to offshore as red
snapper grow larger. Therefore, to some extent, the minimum size will be
more restrictive on inshore than offshore fishermen, but increases in yield
will accrue to all users. It is anticipated that movement offshore to where
they would be less accessible to inshore fishermen will not be signifieant up
to 12 inches. One reason a larger minimum size was rejected at this time
was because it might reduce inshore availability.

Testimony at public hearings indicated that all user groups
unanimously favored at least a 12 inch minimum size.

10.5 Management Measure #5: Twelve Inch Minimum Size for Yellowtail
Snapper
All yellowtail snapper taken by any fishing method that are less than

12 inches total length must be returned to the sea immediately with a
minimum amount of injury in such a manner as to ensure maximum
probability of survival. -

Impact and rationale

Yellowtail snapper are in the decision range of yield. YPR analysis
(Appendix A4.0) indicates that a 12 inch minimum size will increase YPR
from 336 gm to 450 gm which is equivalent to a 34 percent increase in
yield if recruitment is constant.

Step #1: Choice of a 12 inch minimum size

This minimum size will stabilize yield over the range of expected
fishing pressure.
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Step #2: Internal rate of return

Survival is expected to be at least 80 percent which produées an IRR
of 36 percent. At 60 percent survival, the IRR is still 14 percent.

Years after

implementation of Percent change in yield
12" minimum size with 80% release
for yellowtail snapper survival
1 -20 losses (by weight landed)
2 -10 breakeven (2-3 years)
3 + 2 gains (by weight landed)
4 +11
5 +16
6 +19
7 +21
8 +22
9 +23 stock stabilizes
10 +23 annual gain in the future

(over no minimum size)
Step #3: Distributional Impacts

Yellowtail snapper are primarily caught by all user groups (private
boat, head boat, commereial) in Southern Florida at similar loeations (outer
reef edge) by similar methods (hook and line frequently chumming fish near
the surface). The minimum size will impact all these user groups equally.
Testimony' at public hearings indicated that all user groups favored the
minimum size.

10.6 Management Measure #6: Eight Inch Minimum Size for Black Sea
" Bass

All black sea bass taken by any fishing method that are less than
eight inches total length must be returned to the sea immediately with a
minimum amount of injury in such a manner as to ensure maximum
probability of survival.

Impact and rationale

Black sea bass inshore (less than 100 ft, 30 m depth) and offshore

(over 100 ft, 30 m depth) are in the decision range of yield. YPR analysis

(Appendix A5.0) indicates that an 8 inch minimum size for black sea bass
will increase YPR from 53 gm to 100 gm which is equivalent to a 91
percent increase in yield inshore. Offshore, where fishing pressure has
been estimated to be less, YPR will increase from 61 gm to 84 gm which is

equivalent to a 38 percent increase in yield if recruitment is constant.
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Step #1: Choice of an 8 inch minimum size

This minimum size will stabilize yield over the anticipated range of
fishing pressure inshore and offshore. There is no single minimum size that
would maximize yield for both the inshore and offshore fisheries.

Step #2: Internal rate of return

Black sea bass are expected to have one of the highest survival rates
among reef fishes when they are released, at least 80 percent. The IRR for
100 percent survival is 32 percent inshore (Appendix A5.2) and 17 percent
offshore (Appendix A5.1). The IRR for 80 percent survival is 14 percent
inshore (Appendix A5.4) where fishing pressure is the highest (F=0.53) but
only 3 percent offshore where fishing pressure is less (F=0.30) (Appendix
A5.3). Considering the areas separately, the conclusion might be that the
8 inch minimum size is justified inshore where fishing pressure is the
highest, but marginal offshore where the fishing effort is lower. However,
fishing pressure is expected to increase offshore which will increase the
benefits of the minimum size. Furthermore, while value (commereial and
recreational preference) by size cannot be quantitatively incorporated into
the IRR at this time (Section 10.2.2), it is documented that there is a
substantial preference for larger fish (Section 8.5.1.1) that would
considerably increase the IRR by value if this differential could be
incorporated. There is no way to enforce a minimum size in one area and
have no minimum size in an adjacent area. The conelusion is that the
inshore justification, value differential by size for all user groups, and

increasing pressure offshore are sufficient reasons to justify the regulation

offshore,
Years after
implementation of Percent change in yield
8'"minimum size (INSHORE) with 80 percent

for black sea bass release survival
1 -62
2 -54
3 -35 losses (by weight landed)
4 -4
5 +17 breakeven (4-5 yrs)
6 +28 gains (by weight landed)
7 +34
8 +36 stock stabilizes
9 +37 annueal gain in the future

(over no minimum size)
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Years after
implementation of Percent change in yield
8"minimum size (OFFSHORE) with 80 percent
for black sea bass release survival

-46
-41
=31
-16 losses (by weight landed)
-4
+4
+10 gains (by weight landed)
+13
+14 stock stabilizes
annual gain in the future
(over no minimum size)

breakeven (5-6 yrs)

© 00 -1 O U1 W GO O b

Step #3: Distributional impacts

There are no distributional impacts, but inshore areas will benefit the
most from the minimum size. These areas are fished by both commereial
and recreational fishermen.

Offshore areas will benefit less from the minimum size restriction.
These areas are primarily fished by commercial fishermen. The primary
commercial gear (traps) will not be significantly influenced because they
seldom retain fish below 8 inches. Length frequency data from South
Carolina in 1982 show that, of a total of 3,029 black sea bass caught in -
traps, only about 5 percent were below 8 inches. These small fish have the
lowest market value. '

At the public hearings all groups supported the 8 inch minimum size.

10.7 Management Measure #7: Twelve Inch Minimum Size for Red
Grouper
All red grouper taken by any fishing method that are less than 12

inches total length must be returned to the sea immediately with a
minimum amount of injury in such a manner as to ensure maximum
probability of survival.

Impact and rationale

Red grouper are in the decision range of yield. YPR analysis
(Appendix A8.0) indicates that a 12 inch minimum size will increase YPR
from 191 gm to 264 gm which is equivalent to a 38 percent increase in
yield if recruitment is constant.

Step #1: Choice of a 12 inch minimum size

This minimum size will stabilize yield over the expected range of

fishing pressure. The minimum size is considerably smaller than the size

G#60 SG Framework 2/83



63 SEDAR25-RD30

that would rnaximizé yield (approximately 24 inches), but the larger size is
not justified because of distributional impacts. Also, for enforcement, this
minimum size corresponds with the minimum size in Florida where most of
the smaller red grouper are landed (except that Florida size limits specify
fork length rather than total length).

Step #2: Internal rate of return

Survival of released fish is not known but is likely to be higher than
60 percent. With only 60 percent survival the IRR is 14 percent (Appendix

A8.2).
Years after
implementation of Percent change in Yield
12" minimum size with 60 percent release
for red grouper survival
1 -19
2 -15
3 -9
4 -3 losses (by weight landed)
5 +1 breakeven (4-5 years)
6 +5
7 + 7 gains (by weight landed)
8 + 9
9 +10
10 +11 stock stabilizes
11 +12 annual gain in the future

(over no minimum size)

Step #3: Distributional impacts

Red grouper smaller than 12 inches are primarily taken by inshore
recreational hook and line (a small number by spearfishing). These fish will
remain accessible to inshore fishermen at least through 12 inches so that
the same fishermen who "invest" in the minimum size will be the primary
beneficiaries. Testimony at public hearings indicated that all user groups
unanimously support at least a 12 inch minimum size for red grouper.

10.8 Management Measure #8: Twelve Inch Minimum Size for Nassau
Grouper
All Nassau grouper taken by any fishing method that are less than 12

inches total length must be returned to the sea immediately with a
minimum amount of injury in such a manner as to ensure maximum
probability of survival.

Impact and rationale

The impact and rationale for Nassau grouper is the same as for red
grouper. Age and growth have not been estimated for Nassau grouper in
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our geographic area, but there is evidence that their population parameters
and fishing pressure are sufficiently similar to red grouper to justify the
same minimum size by analogy. Nassau and red grouper are almost
indistinguishable in shape and coloring when they are less than 12 inches.

Evaluating minimum sizes by analogy is obviously second best to
direct analysis, but the Couneil recognizes that data limitations may
always require '"indicator species" to fill in the blanks for unknown
population parameters, release survival rates, or market values when there
is good evidence that these indicator species reflect similar eircumstances
for species where data are not available.

Testimony at public hearings unanimously supported at least a 12 inch
minimum size for Nassau grouper.

Years after

implementation of Percent change in yield
12" minimum size with 60 percent release
for Nassau grouper survival
1 -19 losses (by weight landed)
2 -15
3 -9
4 -3 breakeven (4-5 years)
5 + 1 y
6 +5
7 + 7 gains (by weight landed)
8 + 9 '
9 +10
10 +11 stock stabilizes
11 +12 annual gain in the future

(over no minimum size)

10.9 Management Measure #9: The Use of Fish Traps is Prohibited

Shoreward of The 100 ft Contour, South of Fowey Roecks Light
(Miami, Florida)

Impact and rationale

This measure mediates competition in the Florida Keys which occurs
because fish traps are set on a narrow shelf that is intensively used by both
recreational and commercial hook and line fishermen. This will not
significantly increase the operating costs of trap fishermen because it will
only require them to move a short distance (1-3 miles) further offshore.

This measure will reduce user conflicts in this intensively fished area.
The deployment of fish traps in the south Florida snapper-grouper fishery
has become a highly controversial issue. Florida is presently enforcing its
ban on fish traps. The traps were deployed (before being banned) primarily
at inshore areas of known relief which were also intensively utilized by
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both recreational and commercial hook-and-line fishermen. These groups
have vigorously opposed traps. Sport divers have eclaimed that traps set on
or near shallow reefs capture and kill excessive amounts of tropical reef
fish and destroy living coral although recent data showed no coral damage
from traps.

Concerns have been raised that traps, because of their efficiency,
may rapidly displace other fishing methods which would disrupt historical
fishing activities. Traps could also significantly reduce local snapper-
grouper populations if they become widely used.

The source document (Section 8.4.3.1.3) presents an overview of fish
trapping and documents the conflict. The extensive newspaper coverage
and testimony at public hearings held by the South Atlantic Fishery
Management Council on this FMP and by the Gulf of Mexico Fishery
Management Council on its reef fish plan support the fact that conflict
exists in this fishery.

The Council has concluded that the documented conflicts are
sufficient to warrant restrictions on fish traps. This will separate the
" groups in the area of greatest conflict along the narrow shelf from Fowey
Light south to Key West, Florida.

10.10 Management Measure #10: Pulling Fish Traps is Prohibited Between
The Period One Hour After Sunset and One Hour Before Sunrise South
of Cape Canaveral

Impact and rationale

‘This measure would reduce poaching and theft of traps which occurs
primarily at night and improve the enforceability of the other management
measures pertaining to fish traps. Currently, traps are not legitimately
fished at night. The measure is recommended only south of Cape
Canaveral because of the differences in the way traps are fished. Black
sea bass traps north of Canaveral are hauled at short intervals, while the
owner waits at the site. Traps south of Canaveral fish unattended for
several days.

10.11 Management Measure #11: Fish Traps Shall Have A Degradable
Panel At Least As Large As The Entry Ports or Degradable Door
Fasteners

Impact and rationale

This will prevent a lost (ghost) trap from continuing to cateh fish.
Installing and maintaining degradable components on traps will cost

approximately $2 per trap per year. Lost or "ghost" traps continue to
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catch fish some of which die and are lost to the fishery. This waste of the
resource should be prevented.

10.12 Management Measure #12: Fish Traps Shall Have a Mesh Size No
Smaller Than 1x2 Inches or 1.5 Inch Hexagonal One Year After
Implementation of This Plan '

Impact and rationale

Preventing the entrapment of juvenile fish (some of which are lost
due to trap induced mortality) will increase yield from the species
affected. Costs to the fishermen are expected to be minimal because the
wire presently on most traps is this size or larger. The intent of this
measure is to prevent fishermen from using progressively smaller mesh
sizes. One year is given for this measure to allow replacement of traps
with mesh smaller than 1x2 inch or 1.5 inch hexagonal as they wear out.
Any shape mesh is allowed as long as its opening is equal to 1x2 inches or a
1.5 inch hexagon.

This mesh size is not directly correlated to the minimum size
restrictions proposed in this plan; however, the black sea bass minimum
size of 8 inches total length is about the smallest size retained by the 1x2
inch mesh on standard black sea bass trap.

The cost of wire for traps that need to be replaced earlier than the
" normal yearly replacement would be the only additional ecost to fishermen.

10.13 Management Measure #13: An Individual Shall Not Fish Traps Other
Than His Own Without The Written Authorization of The Owner

Impact and rationale

This measure prevents trap poaching and theft. There should be no
adverse economic impact associated with this measure. This will improve
the enforceability of measures to prevent trap poaching and theft.

10.14 Management Measure #14: Traps And Trap Buoys Shall Be Identified
With The Boat or Vessel Fishing The Traps

Impact and rationale

This measure will improve enforcement of measures designed to
prevent trap poaching and theft. The cost to fishermen for materials for
color coding and numbering buoys and vessels is expected to be
approximately $10 per vessel. There is also the time required by fishermen
to apply the identification to vessels, traps, and buoys. Fishermen
frequently code buoys as an aid in distinguishing their traps from those of
others. Therefore only a small part of the cost will be additional.

A licensing and marking identification system has been developed by
the Florida Department of Natural Resources for the spiny lobster and
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stone crab fisheries. A Federal identification system will be designed in a
similar manner to avoid duplication.

This measure applies when trap buoys are used, but there is no
requirement that buoys be used. Traps must always be permamently
identified. This measure does not apply to black sea bass traps that are not
left unattended.

10.15 Management Measure #15: The Use of Poisons And Explosives For
Taking Fishes Of The Snapper—grouper Fishery is Prohibited
Throughout The Management Area :

Impact and rationale

The prohibition on the use of poisons and explosives (exeluding
powerheads) in the snapper-grouper fishery will prevent direct alteration
and destruction of habitat. This measure is not expected to have any
adverse impacts because these items are presently prohibited in the
territorial sea from North Carolina to Florida.

Poisons and explosives are wasteful in that they kill non-usable fish.
Additionally, damage to habitat reduces the productive capability of the
resources. Poisons and explosives are only rarely used and are already
illegal in the territorial seas of the States. Florida has a strict permitting
system that controls and limits the use of chemical agents used to take
tropical fish. Permits for the use of chemicals are restricted to "research
applications" and are reviewed on a case by case ba51s

The Coral FMP has provisions whereby poisons can be permitted for
certain uses. These uses are exempt from the prohibitions in this plan.
10.16 Management Measure #16: Prohibit The Spearing of Jewfish

Impact and rationale

There is a small number of commercial and recreational divers in the
South Atlantic region who harvest jewfish with spearguns and powerheads.
Most recreational fishermen catch smaller fish with hook and line.

The selective removal of jewfish from reefs and artificial reefs with
powerheads and spearguns reduces the aesthetic enjoyment of recreational
diving. There are documented cases in Georgia and Florida of large jewfish
being removed with powerheads shortly after appearing at a location.
Hook and line can seldom catch these large fish because the line is snagged
and broken before the jewfish ecan be brought to the surface.

Published commerecial landing statistics for Florida show a decline
from 72,000 pounds in 1977 to 19,000 pounds in 1981. Some commercial
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divers and recreational divers feel that jewfish numbers are declining.
Conversely, a group of commercial divers from Florida contend seasonal
movement and diver activity have pushed jewfish away from active areas.

A commercial diver in the Florida Keys reported that 1982 was his best
year with landings of 19,200 pounds, none of which was recorded by NMFS
due to the Florida prohibition on the use of powerheads.

10.17 Management Measure #17: Prohibition or Restraint of Specific
Fishing Gear From Artificial Reefs

Upon request to the Couneil from the permittee (possessor of a Corps
of Engineers permit) for any artificial reef or fish attraction device (or
other modification of habitat for the purpose of fishing) the modified area
and an appropriate surrounding area may be designated as a Special
Management Zone (SMZ) that prohibits or restrains the use of specific
types of fishing gear that are not compatible with the intent of the
permittee for the artificial reef or fish attraction device. This will be
done by regulatory amendment similar to adding or changing minimum
sizes (Section 10.2.3):

1. A monitoring team* will evaluate the request in the form of a

written report considering the foll‘owing eriteria:
a. fairness and equity

b. promote conservation

e. excessive shares

2. At the request of the Steering Committee, the Council
Chairman may schedule meetings of the Advisory Panel (AP)
and/or Scientific and Statistical Committee (SSC) to review the
report and associated documents and to advise the Counecil.
The Council Chairman may also schedule a public hearings.

3. The Council, following review of the Team's report, supporting
data, public comments, and other relevant information, may
recommend to the Southeast Regional Director of the National
Marine Fisheries Service (RD) that a SMZ be approved. Such a
recommendation would be accompanied by all relevant
background data.

*Monitoring Team - The Team will be comprised of members of Council
staff, Fishery Operations Branch (Southeast Region, NMFS), and the NMFS
Southeast Fisheries Center.
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4. - The RD will review the Council's recommendation, and if he
coneurs in the recommendation, will propose regulations in
accordance with the recommendations. He may also reject the
recommendation, providing written reasons for rejection.

5. If the RD concurs in the Council's recommendations, he shall

publish proposed regulations in the Federal Register and shall

afford a reasonable period for public comment which is
consistent with the urgency of the need to implement the
management measure(s).

Impact and rationale

The intent of a SMZ is to create incentive to create artificial reefs and
fish attraction devices that will increase biological production and/or
create fishing opportunities that would not otherwise exist. The drawback
to "investing" in artificial reefs or fish attraction devices is that they are
costly and have limited advantages that can be rapidly dissipated by
certain types of fishing gear (e.g. traps harvesting black sea bass from
artificial reefs). Fishing gear that offers "exceptional advantages" over
other gear to the point of eliminating the incentive for artificial reefs and
fish attraction devices for users with other types of fishing gear prevent
improved fishing opportunities that would not otherwise exist. ,

10.18 Management Measure #18: Statistical Reporting and Data Collection

Data will be collected from a sample of commercial and recreational
catch for YPR analysis. Those fishermen and dealers selected must make
their fish available for inspection (measurement) by statistical reporting
agents. Dealers will continue voluntary reporting of landings and value by
species for those species reported in Fishery Statistics of the United
States.

10.19 Management Measures Considered and.Rejected

10.19.1 Rejected Management Measure #1: No Action Alternative

Impact and rationale

All the benefits of this plan (percent increase in yield and IRR) have
been estimated on the assumption that fishing pressure (fishing mortality
estimated by YPR) does not increase over time. This assumption likely
produces a downward bias in the estimates of the benefits of the
recommended minimum sizes. Unfortunately there is no satisfactory
method to forecast increasing fishing effort and decreasing future landings
(by weight) due to growth overfishing.
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The best that can be done with regards to forecasting future fishing
is a time-series regression of total commercial landings (all species in the
fishery) from 1967 through 1981*. Total landings have increased 3.77
percent per year (1967-1981). Table 10-3 indicates the relative annual
decrease in equilibrium YPR if fishing mortality (F level) increased at 4
percent per year over 10 years.

This four percent is likely a conservative estimate for two reasons:
(1) total landings from 1967 to 1981 have increased at 3.77 percent
annually but for this to ocecur fishing effort had to expand by more than
this because theoretically fishing effort is always more than proportional
to landings (in equilibrium), and (2) recreational fishing has probably
expanded more rapidly than commercial fishing, but there are no reliable
time-series data on recreational landings.

Present value benefits of six minimum size

For the purpose of benefit-cost analysis the assumption of an annual
4.0 percent increase in fishing pressure is incorporated into the streams of-
losses and gains used in the IRR analysis. This was done by replacing the
assumed constant YPR value "without size limits" (column one in the YPR
Appendix for each species) with the YPR values that would oceur with an
annual four percent increase in fishing pressure (YPR values in Table 10-3).

In order to convert the percentage differences in YPR with and
without size limits into pounds of fish, it is assumed that 1979 recorded
commercial and recreational landings correspond to the YPR values. The
1979 commercial and recreational landings were not precisely recorded by
species (Table 10-4). However, for the purpose of benefit-cost analysis
landings were partitioned for each species (last column, Table 10-4). The
percentage losses and gains in YPR (IRR tables adjusted for increasing
fishing pressure) were then multiplied by 1979 landings by species to arrive
at an estimate of losses and gains (in pounds of fish) over 20 years (Table
10-5).

8.3297 + 0.0377 (years)
0.5772
15 (years 1967-81)

*In (landingslz
R

n
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Present value (in pounds) is calculated at a three percent discount
rate. A three percent discount rate was chosen for the same reasons
outlined in Section 10.2.2 for choosing three percent as the minimal
acceptable IRR.

The present value of minimum sizes is 20.7 million pounds. The
present value in dollars depends on the average value per pound. The
minimum value (commei‘cial and recreational) is assumed 'to be $0.75 per
pound and the upper limit is assumed té be $1.50 per pound. This range
produees the following present value estimates of the six minimum sizes
(or conversely, the cost of no action). There are also unquantifiable
benefits from other management measures.

Assumed per pound Range of present value (in dollars)
Value of six minimum sizes
$0.75 $15,539,462
$1.00 $20,719,283
$1.25 $25,899,104
$1.50 $31,078,925

Present value costs of six minimum sizes

Total costs equal plan development costs ($552,000) plus $120,000
annual data collection and analyses cost, plus $170,000 annual NMFS and
State enforcement costs, plus $125,000 annual Coast Guard enforcement
costs. The present value cost over 20 years at a 10 percent discount rate is
$4,085,128. A 10 percent discount rate is used for costs because these are
dollar values, while a 3 percent discount rate is used for increases in yield
because these are in physical units (pounds of fish).

The cost estimate is probably low because it does not take into
account that inflation will increase government costs. Also, it is
anticipated that more minimum sizes will be added in the future (which
will also increase benefits).

Benefit-cost analysis

The benefit/cost ratio is defined as present value benefits divided by
present value costs. There are alternative benefit cost ratios depending on
the assumed per pound value of the fish:
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Assumed per pound

Value B/C Ratio
$0.75 - $15,539,462/$4,085,128 = 3.80
$1.00 $20,719,283/$4,085,128 = 5.07
$1.25 : $25,899,104/$4,085,128 = 6.34
$1.50 $31,078,925/$4,085,128 = 7.61

The above analysis leads to the conclusion that the return for
government investment in six minimum sizes ranges from $3.80 for each
dollar invested to $7.61 for each dollar invested.

10.19.2 Rejected Management Measure #2: 12 Inch Minimum Size for
Vermilion Snapper for Hook and Line

Impact and rationale

This would not increase yield because the age liable to capture by
hook and line is already near 12 inches (Section 10.3). Even if the age
liable to capture for hook and lines was as small as it is for trawls, the low
survival rate does not produce a favorable IRR (Section 10.3).

10.19.3 Rejected Management Measure #3: 12 inch Minimum Size for
Vermilion Snapper for Trawls :

Impact and rationale

A 4 inch mesh size (Management Measure #3, Section 10.3) will
virtually eliminate the harvest of vermilion snapper less than 12 inches
total 1ength. This is preferable to a minimum size because the survival
rate of released vermilion snapper that are brought to the surface and
returned to the water is much lower than when vermilion snapper- escape
through the net on the bottom.

10.19.4 Rejected Management Measure #4: 8 Inch Minimum Size for
Gray Snapper

Impact and rationale

Gray snapper is apparently a strong candidate for a minimum size. It
is likely in the decision range of yield. An evaluation was done with an 8
inch minimum size and YPR would increase from 141 gm to 157 gm which
would be an 11 percent increase if recruitment was constant.
Step #1: Choice of a minimum size

Eight inches would stabilize yield over a wide range of fishing
pressure.

Step #2: Internal rate of return

The IRR appears to be favorable. At 60 percent release survival the
IRR is still 6 percent (Appendix A 3.2).
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Step #3: Distributional impacts

A minimum size is not recommended at this time because the
distributional impacts are not known. Many gray snappers are caught
inshore by stationary fishermen (bridges and around mangroves). These
fishermen may be adversely impacted in favor of more mobile fishermen.

10.19.5 Rejected Management Measure #5: 18 Inch Minimum Size for
Speckled Hind

Impact and rationale

Speckled hind are experiericing minimal growth overfishing. An 18
inch minimum size would increase YPR from 982 gm to 1,071 gm which is
equivalent to a 9 percent increase if recruitment is constant (Appendix A
6.0).

Step #1: Choice of an 18 inch minimum size

This size nearly produces maximum YPR and was the size that
produced the most favorable IRR (which was still too low).
Step #2: Internal rate of return

The IRR indicates that a minimum size of 18 inches is not justified.
Survivial rates of released fish are not known, but an 80 percent survival
rate, which would be optimistie, results in an IRR less than one percent
(Appendix A6.2).

10.19.6 Rejected Management Measure #6: 14 Inch Minimum Size for
Scamp Grouper

Impact and rationale

A 14 inch minimum size will increase YPR from 499 gm to 533 gm
which is equivalent to a 7 percent increase if recruitment is constant
(Appendix A 7.0). '

Step #1: Choice of a 14 inech minimum size

This size nearly produces maximum YPR and was the size that
produced the most favorable IRR (which was still too low).
Step #2: Internal Rate of Return

The IRR indicates that a minimum size of 14 inches is not justified.

With 100 percent survival the IRR is only 6 percent (Appendix A 7.1);
while at 80 percent survival the IRR is less than one percent (Appendix A
7.2).

10.19.7 Rejected Management Measure #7: 18 Inch Minimum Size for

Gag Grouper

Impact and rationale

An 18 inch minimum size will inerease YPR from 650 gm to 775 gm
which is equivalent to a 19 percent increase if recruitment is constant
(Appendix A 9.0).
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Step #1: Choice of an 18 inch minimum size

This size limit will stabilize yield over a wide range of fishing
pressure.
Step #2: Internal rate of return

The IRR appears to be favorable With an 80 percent survival rate
there is still a 7 percent IRR (Appendix A 9.2). Release survival is not
known and could be quite low. A minimum size is not recommended until
release S}lI‘ViV&l is established. '

10.19.8 Rejected Management Measure #8: 18 Inch Minimum Size for
Yellowfin Grouper

Impact and rationale

Same as gag grouper (Section 10.19.7). Age and growth have not been
estimated for yellowfin grouper, but there is evidence that they are
sufficiently similar to gag grouper to evaluate by analogy. Release
survival is not known and could be quite low. A minimum size is not
recommended until release survival is established.

10.19.9 Rejected Management Measure #9: 18 Inch Minimum Size for
Black Grouper

Impact and rationale

By analogy, the same as yellowfin grouper and gag grouper.

10.19.10 Rejected Management Measure #10: 18 Inch Minimum Size on
Red Hind

Impact and rationale

Not in the decision range of yield. A minimum size would reduce
yield because the species is not in the range of growth overfishing at this
time.

10.19.11  Rejected Management Measure #11: 9 Inch Minimum Size for
Graysby

Impact and rationale

Not in the decision range of yield. A minimum size would reduce
yield because the species is not in the range of growth overfishing at this
time.

10.19.12 Rejected Management Measure #12: 14 Inch Minimum Size for

Red Porgy
Impact and rationale

A 14 inch minimum size will increase YPR from 259 gm to 285 gm
which is equivalent to a 10 percent increase if recruitment is constant
(Appendix A12.0).
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Step #1: Choice of a 14 inch minimum size

This size nearly produces maximum YPR and is the size that produces
the most favorable IRR (which is still too low).
Step #2: Internal rate of return

The IRR indicates that the minimum size is not justified. At 90
percent survival the IRR is less than one percent (Appendix A12.2).

10.19.13 Rejected Management Measure #13: 10 Inch Minimum Size for
White Grunt

Impact and rationale

Not in the decision range of yield. A minimum size would reduce
yield because the species is not in the range of growth overfishing at this
time.

10.19.14 Rejected Management Measure #14: 6 Inch Minimum Size for
Tomtate

Impact and rationale

Not in the decision range of yield. A minimum size would reduce
yield because the species is not in the range of growth overfishing at this
time.

10.19.15 Rejected Management Measure #15: Allow The Use of Only
Hand Operated Reels and Handlines Within 300 Yards of
Permitted Artificial Reefs Which Are (Or Were) Constructed
Solely For The Purpose of Recreational Fishing

Impact and rationale

This measure was rejected in favor of allowing the permittee of an
artificial reef to petition to iprohibit or restrain the use of specific fishing
gear not compatible with the intent for which the reef -was built
(Management Measure #17, Section 10.17).

10.19.16 Rejected Management Measure #16: Establish a Zoning
Restriction of Artificial Reefs Established Solely For
Recreational Fishing to Permit Spearfishing North of Cape
Canaveral and Prohibit Spearfishing South of Cape Canaveral

Impact and rationale

This measure would enhance spearfishing north of Canaveral and stop
spearfishing south of Canaveral. This zoning restriction was rejected in
favor of Management Measure #17 (Section 10.17) that allows permittees
to petition to prohibit or restrain the use of specific fishing gear on
artificial reefs.

10.19.17 Rejected Management Measure #17: Prohibit the Use of
"Powerheads" for Spearfishing

Impact and rationale

Powerheads increase safety under water because speared fish attract
sharks when they do not die right away. The use of powerheads allows
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divers to Kkill 95 percent of the fish they hit instantly. Approximately 30-
40 percent of ‘fish shafted without powerheads escape and die.

10.19.18 Rejected Management Measure #18: Prohibit Vessels From
Fishing More Than 200 Traps

Impact and rationale

This measure unnecessarily limits the economic potential of
individual trapping enterprises and diseriminates against larger operations
(bigger boats) that may be more efficient in some locations. This measure
will not restrict total trap fishing unless there is also a limit on the number
of boats that can use traps (limited entry).

10.19.19 Rejected Management Measure #19: Fish Traps Shall Not Be
Larger Than 54 Cubic Feet

Impact and rationsle

This measure unnecessarily impedes experimentation with different
dimensions of traps. This measure will not restrict total trap fishing unless
there is a limit on the total number of traps that can be used in the fishery
(limited entry). ‘

Trap fishermen tend to set traps away from coral outecrops, but lost
traps can come in contact with coral. This measure was rejected after
recent data showed no habitat damage from lost traps.

10.19.20 Rejected Management Measure #20: Prohibit Roller Trawls
Throughout The Management Area

Impact and rationale

This would exclude roller trawls from all the existing fishing
locations that range up to 40 to 50 miles off North Carolina, South
Carolina, Georgia, and North Florida, and approximately 10-30 miles off
the east coast of Florida. It would impact 25-30 already converted
shrimpers and other vessels capable of trawling.

The rationale for preventing bottom trawling is the harvest of small
fish (primarily vermilion snapper) and damage to the live bottom. The
problem of taking small fish is solved with .Management Measure #3 |
(Section 10.3) that requires a four inch mesh on bottom trawls and
minimum sizes on five species other than vermilion snapper.

There is inconclusive evidence on the habitat damage caused by
bottom roller trawls. There are ongoing studies of damage to live bottom
by roller trawls. If these studies or other evidence conclusively documents
significant habitat damage by roller trawls the Council will take
appropriate action by plan amendment. If the damage is substantial the
Council may request emergency action by the Secretary until the plan can

be amended.
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10.19.21  Rejected Management Measure #21: Prohibit Roller Trawls In
Limited Areas

Impact énd rationale

This would prevent roller trawls from fishing within some current
fishing areas. The impact would be great on those who had invested in gear
and vessel alterations. The Council decided that if there were prohibitions
they should be limited to areas with known bottom habitat that would be
damaged by roller trawls. These areas may be protected from roller trawls
or any other habitat damaging activity in the joint Gulf of Mexico and
South Atlantic Council Coral Fishery Management Plan.

10.19.22 Rejected Management Measure #22: Prohibit The Taking of
Certain Specified Kinds of Organisms Characteristic of
Sensitive Live Bottoms

Impact and rationale

This measure was considered as a way to protect critical habitat for
the snapper-grouper fishery. Enforcement of this measure would be very
difficult and costly. Sponges and corals might not necessarily be brought
aboard a fishing vessel, but underwater damage to habitat could still oceur.
Some corals, such as Oculina, are so fragile that few pieces would be
retained in a trawl dragged through a colony. Because enforcement would
require the presence of an officer at the time the trawl was brought on
board, this measure was rejected as being unenforceable. Areas of
sensitive live bottom will be considered for protection in the joint Gulf of
Mexieo and South Atlantie Council Coral Fishery Management Plan.

10.19.23 Rejected Management Measure #23: Time/Area Closures or
Quotas ‘

Impact and rationale

Social and economic dislocations would occur from time/area
closures. Particular difficulties would oceur because this is a multi-species
fishery. Closing times or areas would have uncontrollable differential
impacts on different species and could prevent full utilization of some
species. Time/area closures will only be considered as a necessary "second
line of defense" when minimum sizes are not applicable (survivial rate of
released fish is too low).

Individual quotas only work in the context of limited entry in the
commercial sector. They require detailed log book reporting and
enforcement of quotas on each boat. Individual quotas in the recreational
sector are equivalent to bag limits. They have the same enforcement
shortcomings as the commercial sector, but they would probably be a more
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effective constraint on that component of fishing effort without limited
~entry. They are considered a second line of defense after minimum sizes.

10.18.24 Rejected Management Measure #24: Permits Should Be
Required For All Vessels Fishing For Snapper-Grouper in The
FCZ _

Impact and rationale

Permitting would increase the cost to the government without added
benefit bécause there is an adequate voluntary reporting system ineluded
as part of this proposed plan. Administration costs would be about $10 for
each perrﬁit. Total costs to the Government are estimated to be about
$20,000 for the approximately 2,000 vessels in the fishery.

10.19.25 Rejected Management Measure #25: Commercial Vessels
Should Be Permitted, But Recreational Vessels Should Be
Subjected To Various Surveys To Colleet Information

Impact and rationale

Costs associated with issuing permits would outweigh the benefits.
Total Government costs for commercial permits would be about $12,480.
A voluntary reporting system without permits would be more cost effective
and efficient.

10.19.26  Rejected Management Measure #26: Place A Moratorium On
Entry Into The Fishery (Including Charter, Head, And
Commercial Vessels) v

Impact and rationale

. This measure would not stabilize effort without tight controls on the
sizes, number, and types of boats operated in the fishery. Enforcement
would require that each of the states impose a similar moratorium in its
State waters. '

10.20 Mariagement Costs and Revenues

Total discounted costs over 20 years are given in Section 10.19.1.
10.20.1 Plan Development

Plan developments costs were $552,000.
10.20.2 Data Collection

Data collection and analyses costs are estimated by NMFS to be
$120,000 annually.
10.20.3 Enforcement Costs

The annual cost to the government for adequate enforcement of the

proposed measures is estimated to be $170,000 for NMFS and State
enforcement costs and $125,000 Coast Guard enforcement costs, a total of
$295,000.
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10.20.4 Government Revenues

No additional revenue will accrue to the government as a result of
the proposed measures.
10.21 Summary of Regulatory Impacts of Measures

A 4 inch streteh mesh imposed on trawls that target species in the
management unit to achieve a 12 inch minimum size for vermilion snapper
will result in a 34 percent increase in yield if recruitment is constant.
Minimum sizes of 12 inches total length for red snapper and 12 inches total
length for yellowtail snapper will result in increases in yield of 8 and 34
percent respectively. A minimum size of 8 inches total length for black
sea bass will increase yield by 91 percent inshore and 38 percent offshore.
Minimum sizes of 12 inches total length for red grouper and Nassau grouper
will result in increases in yield of 38 percent.

Prohibiting the use of fish traps shoreward of the 100 foot contour
south of Fowey Rocks Light will decrease conflicts without significantly
increasing the operating costs of trap fishermen. Prohibiting pulling fish
traps at night south of Cape Canaveral would reduce poaching and theft of
traps. Requiring a degradable panel or door fasteners on traps would
prevent lost traps from continuing to fish while costing the fishermen $2
per trap. Fish traps shall have a mesh size no smaller than 1X2 inches or
1.5 inch hexagonal one year after implementation. The cost of wire fish traps
that need to be replaced earlier than normal yearly replacement would be
the only additional cost to fishermen. An individual shall not fish traps
other than his own without written permission of the owner. There should
be no adverse economic impact associated with this measure and the
effectiveness of enforcement should improve. Requiring traps and trap
buoys be identified with the boat or vessel fishing the traps will cost
approximately $10 per vessel and the time involved to apply the
identification. This measure should improve the effectiveness of
enforcem_ent. Prohibiting the use of poisons and explosives (excluding
powerheads) for taking fishes of the snapper-grouper complex is not
expected to have any adverse impacts because these items are not
currently used. Prohibiting the spearing of jewfish will protect this large
reef fish, inereasing the aesthetic enjoyment of recreational divers. Data
will be collected from a sample of fishermen and dealers; those selected
must make their fish available for measurement. Dealers will continue
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voluntary reporting of landings and value. Therefore, the data collection
and reporting requirements should not impose an adverse economic impact
on any user group.

Prohibiting or restraining specific fishing gear from artificial reefs
may occur with special management zones.

11.0 RESEARCH NEEDS

Future management requirements may also ineclude reporting on a

sampling basis of information related to improved. methods of determining
landings for all components. Methods are now being explored and
- developed for improving the accuracy, reliability and content of landings
data so that stock assessment other than the YPR, such as virtual
population analysis, may be possible in the fufure. Procedures for
quantifying the level and extent of misreporting and misidentification are
being evaluated. = An analysis of data presently being collected on
recreational landings will be carried out to determine the relationships of
sampling level, cost, and precision of estimation. Methods are also being
examined for obtaining price by size information from the ecommerecial
fishery and size preference information in the recreational fishery on a
routine or periodie basis.

The following areas of research, identified on a priority basis, are
needed to develop a regime for long-term conservation.and management of
the fishery.

11.1 High Priority Needs
A. Evaluation of the Impacts of Snapper-Grouper Trawling

1.  Determine the extent of damage and consequences of
modifications to hard-bottom habitat resulting from
varjous trawling gears and practices

2. Determine the species and size composition of trawl
catches

3. Accurately document and estimate the mortality of
juvenile snappers and groupers caused by trawling as now
practiced

4.  Determine the feasibility of reducing the catch of non-
target species and juveniles through development of

escape or separator panels or alterations of mesh sizes
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B. Yield-per-recruit analysis or other stock assessment techniques
toestimategrowth overfishing of other species in the mz:mage ment
unit. Priority should be according to the relative importance of
the species by weight or value to the fishery.

C. Determination of the survival rate of released fish for the
purpose of evaluating future minimum sizes. Priority should be
according to those species already identified in growth
ovérfishing but release survival rates are not known (gag,
yellowfin, and black grouper, Figure 10-1) and any other species
identified in growth overfishing.

D. Assessment of population abundance with and without eatch and
effort statisties

E. Evaluation of the impacts of snapper-grouper trapping in south

Florida
1. Determine the species and size composition of trap
catches

2. Determine the efficiéncy of traps in relation to bottom
irregularities and the physical damage to habitat, if any,
resulting from deployment and hauling of traps on and/or
near reefs

3. Determine the relationship between trap design and sizes
and yield

4. Determine the effect of mesh size on the size and species
composition of the cateh

F.  Determination of "value" (commercial market and recreational
preferences) for fish by size to be used in future IRR analyses.
11.2 Medium Priority Needs
Identification and quantification of factors influencing the demand

for recreational fishing
11.3 Low Priority Needs
A. Investigation of factors affecting fish abundance and ecological

relationships

1. Develop techniques for forecasting year-class strength of
major species from a sub-sample of the fish population

2. Determine the location and habitat of juveniles

3. Evaluate the effects of fishing pressure on predator-prey
relationships between heavily and lightly fished species
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4. Determine the factors controlling the distribution and
abundance of snappers and groupers
B.  Investigation of Economic Characteristies
1. Cost and return budgets for the harvesting sector of the
fishery by gear type and size of operation
2. Industry and firm produection and cost functions
Product flows ‘
4. The relationship between changes in landings, price
structure, and demand
C. Investigation of Sociological Characteristics
1. Economic dependence on the fishery, by those involved in
the harvesting sector and in support industries

12.0 MONITORING AND FUTURE ACTIONS AS A RESULT OF
MONITORING

12.1 Monitoring

Statistical reporting and data collection. (Management Measure #18,

Section 10.18) will result in the collection of data necessary to evaluate
future minimum sizes or other management measures. This is primarily
data for YPR analyses. Data collection and handling will be by NMFS,
Actual data analysis will be by Council staff, NMFS, or other appropriate
experts.

Monitoring is the ongoing evaluation of the management measures
and operating procedures of the plan. Performance monitoring will be used

by the Council and RD for regulatory and plan amendments. Performance
monitoring will quantitatively measure the results of the regulations. This
may lead to changing minimum sizes (Management Measure #2, Section
10.2.3); to creating special management zones (Management Measure # 17,
Section 10.17) by regulatory amendment; and to instituting new
management measures by plan amendments (Sections 12.2 and 12.3).
Performance monitoring will be done by Council staff and NMFS. An
annual report on performance monitoring will be prepared jointly by
Council staff and NMFS.

Operations monitoring will be used by the Council and NMFS to

adjust operating procedures. Operations monitoring will analyze and
evaluate the administrative activities that carry out the plan. This will
include administrative operations such as data reporting and enforcement

difficulties, and dissemination of information. Operations monitoring will
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also evaluate organizational structures such as participation by the AP and
SSC. Operations nfonitoring will be done by Council staff and NMFS. An
annual report on operations monitoring will be prepared jointly by Council
staff and NMFS.

12.2 Future Action Other Than Minimum Sizes to Control Growth
Overfishing
Should regulations other than minimum sizes be necessary to control

growth overfishing these regulations will be through plan amendments.

Minimum sizes will not.work if the survival of released fish is too
low. Some species still have favorable internal rates of return with release
survival rates of only 60 percent, but gains drop rapidly below 60 percent
survival. Fish caught in deeper water are less likely to survive after being
brought to the surface. Therefore, minimum sizes for deepwater grouper
(e.g. yellowedge, misty, black, and gag) and certainly deepwater tilefish
are not expected to be beneficial.

There is no way to determine in advance what specific management
measures other than minimum sizes would be the most appropriate to
control growth overfishing of particular species. Minimum sizes were
chosen as the "first line of defense" against growth overfishing primarily
through a process of elimination.

Data collection and analysis specified in this FMP may suggest
strategies for time/area closures, quotas, or other management measures
for species that have too low a release survival rate to be candidates for
minimum sizes. These measures will require detailed Council evaluation
and public review that can only be accomplished through the plan
amendment process.

12.3; Future Action to Prevent Recruitment Overfishing

It is anticipated that if there are timely responses to control growth
overfishing (minimum sizes through regulatory amendments, other type
management measures through plan amendments) that recruitment
overfishing will never occur. In the unlikely event that recruitment
overfishing does occur for one or more species, the Council will request
emergency action by the Secretary until the plan can be amended with

measures to correct recruitment overfishing and rebuild the stocks.

G#65 SG Framework 3/83



87 SEDAR25-RD30

13.0 RELATIONSHIP OF THE RECOMMENDED MEASURES TO EXISTING
APPLICABLE LAWS AND RECOMMENDATIONS TO THE STATES

13.1 Applicable Laws
Fishery management plans that could impact the snapper-grouper

fi_shery are discussed in Section 8.3.5 in the Source Document and FMP.
Other Federal laws, programs, and policies are presented in the Source
- Document (Section 8.3.3) and briefly touched on in the FMP (Section 8.3.3).

Florida is the only state within the management unit which has laws
that directly impact snapper-grouper stocks or fishing for these stocks.
However, North and South Carolina and Georgia also prohibit the use of
poisons, drugs, explosives or electricity for taking fish within state waters.

The Council presents rationale for net prohibiting the use of
"powerheads" for taking fish in the FMP, Sections 10.15 and 10.19.17.
Instead, the Council has chosen to regulate this gear by prohibiting the
taking of jewfish (FMP, Section 10.16) and minimum sizes for other species
(FMP, Sections 10.4, 10.5, 10.6, 10.7, and 10.8). The Coral FMP (described
in the FMP, Section 8.3.5) has provisions whereby poisons can be permitted
for certain uses. These uses are exempt from the prohibitions in this FMP
(Section 10.15).

The major portions of the Florida Coastal Zone Management Program
that relate to the FMP are presented in FMP, Section 8.3.4.4, The roller
trawl moratorium has not been codified in the Florida Statutes and hence is
not one of the enforceable, mandatory policies of Florida's coastal
management program. The Council discussed regulating roller trawls and
has proposed a 4 inch trawl mesh size (FMP, Section 10.3). However, the
best available information (Source Document, Sections 8.4.3.1.4 and 8.4.6;
FMP, Sections 8.4.3, 8.4.6, 10.19.20, and 10.19.21) is not conclusive on the
habitat damage caused by bottom roller trawls. There are ongoing studies
of damage to live bottom by roller trawls and if these studies or -other
evidence conclusively documents significant habitat damage by roller
trawls, the Council will take appropriate action by plan amendment.

Florida Statutes, Sections 258.35 and 370.110, are addressed in the
Gulf of Mexico and South Atlantic Coral Plan. Section 10.19.22 (FMP)
presents Council rationale for not regulating this type of activity in the
snapper-grouper FMP.

Florida Statutes, Section 370.172, applies to State waters. The FMP
does not prohibit spearfishing but regulates use of this gear by prohibiting

G#65 SG Framework 3/83



88 SEDAR25-RD30
the spearing of jewfish (FMP, Section 10.16) and establishing minimum
sizes for other species (FMP; Sections 10.4, 10.5, 10.6, 10.7, and 10.8).

Criteria for evaluating growth overfishing of individual species and
minimum sizes are outlined in Section 10.2 of the FMP. These criteria
were utilized by the Counecil to evaluate each species and ensure that
minimum sizes proposed in the FMP meet the legal requirement of being
necessary and appropriate for conservation and management. On the other
hand, these criteria provide the Council with a technique to reject
minimum sizes where they are not, at this time, necessary and appropriate.
Sections 8.1.3, 8.1.6, 8.1.7, 8.1.8, and 8.1.9 of the Source Document and
FMP present the status of the stocks and input parameters for evaluating
the various species and minimum sizes.

Florida Statutes, Section 370.11, establishes a minimum size of 12
inches (31 em) fork length for red, black, gag, and Nassau groupers, and
jewfish. The FMP does not propose a size limit for jewfish because it is in
the unknown range of yield (FMP, Section 10.2.1). The FMP states .that
while black grouper and gag are in the decision range of yield, the internal
rate of return cannot be calculated because the survival rate of released
fish is -not known (FMP, Section 10.2.1). Therefore,'minimum sizes are not
proposed at this time (FMP, Figure 10-1); however, monitoring (Section
12.0) and research needs (Section 11.1) will provide the information to
evaluate these species in the future and if justified, minimum sizes will be
implemented by regulatory amendment (FMP, Section 10.2.3). The FMP
proposes minimum sizes of 12 inches (31 cm) total length for red grouper
(FMP, Section 10.7) and Nassau grouper (FMP, Section 10.8), virtually
identical to Florida regulations. The difference in total length versus fork
length is not great; however, all analyses in the FMP were conducted using
.total length.

The snapper-grouper FMP also proposes minimum sizes for vermilion
snapper, red snappér, yellowtail snapper, and black sea bass, none of which .
the Florida CZM program addresses. In addition, minimum sizes were
evaluated but rejected for 11 other species; again none of which are
addressed in the Florida CZM program.

Florida Statutes, Section 370.1105, prohibits the use and possession of
fish traps. The Counecil deliberated this issue and the Source Document
(Section 8.4.3.1.3) presents detailed information on fish traps, their use and
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the resulting controversy. The Couneil concluded that prohibiting fish
traps does not meet the necessary and appropriate requirements and
National Standard 2: lack of sufficient scientific evidence; National
Standard #4: allocate fishing privileges by gear type and must be fair and
equitable, designed to promote conservation, and not result in an excess of
fishing privileges being allocated to any particular fishing group, and
National Standard 7 (and Executive Order 12291): costs for at-sea
enforcement of a measure to prohibit fish traps would be substantial.

Instead of total prohibition, the Council proposes to regulate this
gear (FMP, Sections 10.9, 10.10, 10.11, 10.12, 10.13, and 10.14). Measures
that were rejected are presented in FMP, Sections 10.19.18 and 10.19.19.
13.2 Recommendations to The States

The Council recommends that the States implement the management
measures proposed in this FMP within their territorial jurisdiction, where
épplicable. The Couneil further encourages the States to assist the
Secretary in addressing and supporting the research and monitoring
outlined in this FMP.
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YIELD-PER-RECRUIT APPENDIX

This appendix contains the computer printouts produced at the
National Marine Fisheries Service Southeast Fisheries Center, Beaufort,
North Carolina Laboratory and used for the evaluation of minimum sizes
described in Section 10.2.

The first printout for each species presents the YPR parameters, the
primary references for these parameters, and the values associated with
different fishing pressure (fishing mortality, eolumn one) and ages liable to
capture (minimum sizes) (Section 10.2.2, Step #1). The most important
caleulation is yield in weight per recruit (column 3) which is YPR. The
mean weight (eolumn six) and mean length (column seven) of fish in the
cateh is also caleulated.

It can be determined from the first printout if the species is in the
range of growth overfishing (decision range of yield, Section 10.2.1).
Growth overfishing is occurring if, for any assumed fishing mortality and
prevailing age liable to capture, it is possible to find a larger age liable to
capture (impose a minimum size) that will significantly increase YPR.
Growth overfishing is also oceurring if it is possible to find & small fishing
mortalitv with the prevailine ace liahle to capture that will increase YPR.
This latter criterion is not as important because the only response this FMP
has to overfis' ino is increasing age liable to capture (minimum sizes) not
curtailing fishing effort through quotas or bag limits.

Theoretical maximum YPR ecan be found on the first printout by
locating the unique combination of any fishing mortality and age liable to
capture that results in the highest YPR (number in column three) on the
printout. This value (in relative terms) is comparable to maximum yield
and is comparable to MSY if recruitment is constant (Section 8.1.8).

For the purpose of choosing a minimum size, fishing mortality is
treated as a given and the age liable to capture (minimum size) chosen for
the evaluation is either the age liable to capture that (1) maximizes YPR
for a given fishing mortality, (2) stabilizes YPR over a likely range of
fishing mortality, (3) maximizes present value, or (4) maximizes the
internal rate of return (Section 10.2.2).
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The second printout for each species is the calculation of the internal
rate of return (IRR) over 20 years (Section 10.2.2, Step #2). Printouts are
presented for 100 percent survival of released fish and the assumed rate of
survival. If the survival rate is not specified then the survival rate nearest
3 percent IRR or 60 percent survival, whichever is lowest, is presented.

The second printout also shows YPR in each year without the
proposed size limit (column two, W/O S-L) and the transitional values for
YPR with the size limit (column three, W/ S-L). Net gain (column 4) is the
difference between YPR without the size limit (column 2) and YPR with
the size limit (column 3). The IRR is the disecount rate that makes the .
present value of the stream of values in the net gain column equal to zero.
Columns six and seven show the average size of the cateh without and with
the minimum size limit. Columns eight and nine show the percent of
recruits that are caught without and with the minimum size limit. While

columns two and three compare the total landings by weight without and

with the minimum size limit, columns eight and nine compare total

landings by number of fish without and with the minimum size limit.

The final four tables present the yield-per-recruit parameters that
are available for snappers, groupers, porgies, and grunts (also see Source

Document).
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A 1.1 IRR with 100 percent survival of released vermilion snapper.
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IRR with 100 percent survival of released red snapper.
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YIETD-PER-RECRUIT ANALYSIS FOR GRAY SNAPPER

NEVERION & HOLP YIELD-PER-RECRUIT ANALYSIS

A3.0

SOUITEAST FISHERIES CEMITR/BEAUFORT LABORATORY
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