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METHODS

Council staff requested that the NMFS, Beaufort Laboratory's Reef Fish Team provide graphical
and tabular data pertaining to trends in catches of fifteen species: black sea bass, white grunt, gray
triggerfish, red porgy, vermilion snapper, red snapper, gag, scamp, red grouper, black grouper,
speckled hind, snowy grouper, yellowedge grouper, and tilefish. Weight of landings (kg), mean fish
size, catch per unit effort from headboat data and Spawning Stock Ratio data are presented for each
species compiled for the entire southeastern United States fishing area, North Carolina through the
east coast of Florida. Updated SPR is not included for tilefish due to inadequate information. Three
data bases, each with a landings and fish size (bioprofiles) component, were utilized: Headboat,
Commercial, and Marine Recreational Fisheries Statistical Survey (MRFSS).

Following are descriptions of the various data limitations and outputs:

Headboat -

fish

look

was

Commercial -

MRESS -

Landings were available for the entire region for

1981-1996; restricted to NC and SC for 1972-1975;

NC tkrough North Florida for 1976-1977, and partial coverage
of South Florida for 1978-1980.

Mean weights were obtained from bioprofiles data
for 1972-1996.

CPUE was calculated in terms of number of fish caught as well as kilograms of
caught, all per angler day. CPUE trends were plotted in terms of one data point
per year, combining all areas used for a given species. This gives an area-wide
at CPUE trends over time. For a given species, CPUE calculation were done only
for those areas in which the species was a common and frequent occurrer. This
done to avoid negatively biasing the CPUE calculation (i.e., inclusion of areas of
infrequent or rare occurrence would involve including both low landings data and
high effort data, resulting in low CPUE values perhaps not reflecting reality).

Landings were available from 1986-1996. 1986 was

the first year that all fish were identified to

species. Before 1992 greater amberjack were included in

an unclassified category, which contained four species; most
probably were greater amberjacks.

Mean weights were generated from intercept (TIP)
lengths, which were then applied to Weight-Length
relationships for each species, 1983-1996.

Landings data were available for 1981-1996.
However, 1981-1985 data provide crude estimates
because charter boats were combined with party
boats (headboats) for those years. To adjust, we



used the intercept data to obtain the proportion
of charter boat and headboat samples for each

species. We then applied the proportion to the
landings data, and discarded the party boat

segment because it was already included in the

headboat data.

Mean weights for each species were obtained from the
intercept data. For the samples with no weight recorded,
the length-weight relationship for each species was used to
convert the lengths to weights.

Estimates of SPR - Static spawning potential ratio (SPR) values are estimated for each species based

Data Caveats -
bass)

Snapper

on different estimates of natural mortality (M). The percent reduction in fishing
mortality (F) and increase in fish minimum length needed to obtain 30% and 40%
SPR are included by species. The species are listed in order of confidence that we
place in the data used to derive the estimates.

*All SPR values (except vermilion snapper, red snapper, scamp, and black sea
are based on the VPA equation applied to 1996 fishing year and is subject to the
equilibrium and constant recruitment assumptions.

*SPR values for white grunt and gray triggerfish are based on Headboat and
MREFSS data only.

*SPR analysis for speckled hind uses only 28 fish measured from the commercial,
Headboat, and MRFSS data bases.

* Size limit regulations in place as of 1992 as listed in Amendment 4 of the

Grouper Plan.

*Commercial bag limit on warsaw grouper and speckled hind of one fish per trip

and no sale of speckled hind implemented in June, 1994 (Amendment 6).
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Table 17. Estimates of M for selected South Atlantic reef fishes.

Species Vermilion Red Scamp Black Sea
Snapper Snapper Bass
Citation Manooch Manooch Manooch Vaughan
et al. et al. et al. et al.
Input Parameters
Asymptotic Length Linf* 670 955 878
Brody Growth Coefficient - K 0.117 0.146 0.116
Maximum age - Tmax 14 25 27
First age in catches - Tc 1 2 1
Length at Maturity - LT 189 350 400
Age at 50% Maturity - Tm 1 2 3
Sample Size - N 1170 470 2029
Methods of Estimatin M
1. Hoenig 0.3 0.17 0.15
5 Hoenig-Adj. for sample size 0.60 0.3 0.32
3. Pauly 0.31 0.33 0.16
4. Alverson and Carney 0.41 0.15 0.15
5. Roft 0.80™" 0.43 0.28
6. Rikhter and Evanov 0.53 0.32 0.53
7. Ralston 0.32 0.26
8. Alagaraja -S(tlambda)=0.05 0.21 0.12 0.11
S(tlambda)=0.02 0.28 0.16 0.15
Mean: Overall 0.36 0.26 0.23
Mean: 1,3, & 8 0.28 0.20 0.14

* Lengths are mm TL uniess otherwise noted.

+ Estimates of M not used in computation of overall means.



Species Gag Greater Snowy Gray
Amberjack Grouper Triggerfish
Citétion Hood & Potts & Matheson Escorriola
Schlieder Manooch
Input Parameters

Asymptotic Length Linf * 1180 1514 1201 672

Brody Growth Coefficient - K 0.17 0.12 0.1 0.15

Maximum age - Tmax 26 17 22 12

First age in catches - Tc 1 1 1 5

Length at Maturity - LT 510 597 501 72

Age at 50% Maturity - Tm 3 3 6 1

Sample Size - N 1765 323 1658 2481

Methods of Estimating M

1. Hoenig 0.16 0.25 0.19 0.35

2. Hoenig-Adi. for sample size 0.33 0.40 0.39 0.85™ ]

3. Pauly 0.18 0.14 0.13 0.20

4. Alverson and Carney 0.12 0.31 0.23 0.46

5. Roff 0.68 0.55 042 | 375" |

e Rikhter and Evanov 0.53 0.53 0.26 i 1.37*"

7. Ralston 0.37 0.27 0.22 0.33

8. Alagaraja -S(tlambda)=0.05 0.11 0.18 0.14 0.25

S(tlambda)=0.02 0.15 0.23 0.18 0.33

Mean: Overall 0.29 0.32 0.24 0.32
Mean: 1,3, & 8 0.15 0.20 0.16 0.28

* Lengths are mm TL unless otherwise noted.

+» Estimates of M not used in computation of overall means.

20



Species Red Porgy White Red Black
Grunt Grouper Grouper
Citation Harris & Padgett Stiles & Crabtree
McGovern Burton & Bullock
Input Parameters
Asymptotic Length Linf © 356 353 938 1306
Brody Growth Coefficient - K 0.28 0.29 0.15 0.17
Maximum age - Tmax 13 27 16 33
First age in catches - Tc 1 1 3 1
Length at Maturity - LT 176 130-169 501 816
Age at 50% Maturity - Tm 2 1 5 5
sample Size - N 1843 677 461 927
Methods of Estimating M
1. Hoenig 0.32 0.15 0.26 0.13
2. Hoenig-Adij. for sample size 0.68 0.28 0.53 0.24
3. Pauly 0.36 0.37 0.18 0.18
4 Alverson and Camey 0.28 0.05™" 0.30 0.07
5. Roft 0.65 0.95™" 0.39 0.31
6. Rikhter and Evanov 0.77 1.37* 0.32 0.32
7. Ralston 0.60 0.62 0.33 0.37
8. Alagaraja -S(tlambda)=0.05 0.238 0.1 0.19 0.09
S(tlambda)=0.02 0.30 0.14 0.24 0.12
Mean: Overall 0.46 0.28 0.30 0.20
Mean: 1,3, & 8 0.30 0.19 0.22 0.13
* Lengths are mm TL unless otherwise noted.
-+ Estimates of M not used in computation of overall means.




Species Speckled Yellowedge Tilefish
Hind Grouper
Citation Matheson &  Godcharles Harris &
Huntsman & Builock Grossman
Input Parameters
Asymptotic Length Linf * 967 831 907mm SL
Brody Growth Coefficient - K 0.13 0.19 0.08
Maximum age - Tmax 15 26 33
First age in catches - Tc 2 1 2
Length at Maturity - LT 463 487 400 mm FL
Age at 50% Maturity - Tm 4 4.5 6
Sample Size - N 463 781 1668
Methods of Estimating M
1. Hoenig 0.28 0.16 0.13
2. Hoenig-Adj. for sample size 0.53 0.29 0.26
3. Pauly 0.16 0.22 0.12
4. Alverson and Carney 0.36 0.10 0.14
5. Roft 0.42 0.40 0.30
6. Rikhter and Evanov 0.04 0.32 0.26
7. Ralston 0.29 0.41 0.18
8. Alagaraja -S(tlambda)=0.05 0.20 0.12 0.09
S(tlambda)=0.02 0.26 0.15 0.12
Mean: Overall 0.28 0.24 0.18
Mean: 1,3, & 8 0.23 0.16 0.12

* Lengths are mm TL uniess otherwise noted.

== Estimates of M not used in computation of overall means.



Data Sources Used to Derive SPR Values (by species)

Vermilion Snapper:

Manooch, C.S., I, J.C. Potts, D.S. Vaughan, and M.L. Burton 1997. Population assessment of
the vermilion snapper, Rhomboplites aurorubens, from the southeastern United States.
Report to the South Atlantic Fishery Management Council. September, 1997.

Potts, J.C., C.S. Manooch III, and D.S. Vaughan. 1998. Age and growth of vermilion snapper
from the southeastern United States. Transactions of the American Fisheries Society.
Not yet assigned.

Red Snapper:

Manooch, C.S., III, J.C. Potts, D.S. Vaughan, and M.L. Burton 1997. Population assessment of
the red snapper, Lutjanus campechanus, from the southeastern United States. Report to
the South Atlantic Fishery Management Council, April 7, 1997.

Manooch, C.S., Il and J.C. Potts. 1997. Age and growth of red snapper, Lutjanus campechanus,
from North Carolina through the east coast of Florida. Journal of the Elisha Mitchell
Society, 113(3):111-122.

Scamp:
Manooch, C.S., I11, J.C. Potts, M.L. Burton, and P.J. Harris. 1997. Population assessment of the

scamp, Mycteroperca phenax, from the southeastern United States. Report to the South
Atlantic Fishery Management Council, December, 1997.

Black Sea Bass:

Vaughan, D.S., M.R. Collins, B. Zhao, and H.S. Meister. 1996. Population characteristics of the
black sea bass Centropristis striata from the U.S. southern Atlantic coast. Report to the
South Atlantic Fishery Management Council, October 29, 1996.

Gag:

Harris, P.J., and M.R. Collins. In prep. Age and growth of gag, Mycteroperca microlepis, off

42



the southeastern coast of the United States. Fishery Bulletin. (SCDNR, MARMAP,
Charleston, SC).

Hood, P.B., and R.A. Schlieder. 1992. Age, growth, and reproduction of gag, Mycteroperca
microlepis, (Pisces: Serranidae), in the eastern Gulf of Mexico. Bulletin of Marine
Science, 51(3):337-352.

McGovern, J.C., D.M. Wyanski, O. Pashuk, C.S. Manooch, III, and G.R. Sedberry. In press.
Changes in the sex ratio and size at maturity of gag, Mycteroperca microlepis, from the
Atlantic coast of the United States during 1976-1995, Fishery Bulletin 96(4):.

Huntsman, G.R., J.C. Potts, R.W. Mays, and D.S.Vaughan. 1996. The status of the population
of gag, Mycteroperca microlepis, in the western Atlantic Ocean from Cape Hatteras, NC
to the Dry Tortugas, FL, USA. A report to the South Atlantic Fishery Management
Council, 1996.

Greater Amberjack:

Burch, R.K. 1979. The greater amberjack, Seriola dumerili: its biology and fishery off
southeastern Florida. M.S. Thesis. University of Miami, FL. 112p.

Manooch, C.S., Il and J.C. Potts. 1997. Age, growth, and mortality of greater amberjack from
the southeastern United States. Fisheries Research, 30:229-240.

Snowy Grouper:

Barans, C.A., D.M. Wyanski, and D.B. White. 1994. Population age structure and reproductive
biology of snowy grouper off the Carolinas. MARFIN Final Report. Award No. NA
37FF0046-01.

Wyanski, D.M., D.B. White, and C.A. Barans. In review. Growth, population age structure,

maturity, and spawning of snowy grouper, Epinephelus niveatus, off the Carolinas, USA.
Fishery Bulletin.

Gray Triggerfish:

Escorriola, J.I. 1991. Age and growth of the gray triggerfish, Balistes capriscus, from the
southeastern United States. M.S. Thesis. University of North Carolina, Wilmington, NC.
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Hood, P.B., and A K. Johnson. 1997. A study of the age structure, growth, maturity schedules
and fecundity of gray triggerfish (Balistes capriscus), red porgy (Pagrus pagrus), and
vermilion snapper (Rhomboplites aurorubens) from the eastern Gulf of Mexico.
MARFIN Final Report FO499-95-F, September 24, 1997.

Red Porgy:

Harris, P.J., and J.C. McGovern. 1997. Changes in the life history of red porgy, Pagrus pagrus,
from the southeastern United States, 1972-1994. Fishery Bulletin, 95:732-747.

Manooch, C.S., Il and G.R. Huntsman. 1977. Age, growth, and mortality of the red porgy,
Pagrus pagrus. Transactions of the American Fisheries Society, 106:26-33.

McGovem, J.C. (Pers. comm.) Age specific sex ratios and maturity schedule of the red porgy.
SCDNR, MARMAP data, Charleston, SC.

White Grunt:

Padgett, S.M., P.J. Harris, and D.M. Wyanski. In prep. Age, growth, and reproductive biology
of the white grunt, Haemulon plumieri, off the southeast Atlantic coast of the United
States. Fisheries Bulletin.

Manooch, C.S., III. 1978. Age, growth, and mortality of the white grunt, Haemulon plumieri,
Lacépede (Pisces: Pomadasyidae), from North Carolina and South Carolina. Proceedings
of the Southeast Association of Game and Fish Commissioners, 30:58-70.

Red Grouper:

Stiles, T.C., and M.L. Burton. 1994. Age, growth, and mortality of red grouper, Epinephelus
morio, from the southeastern U.S. Proceedings of the 43rd Gulf and Caribbean Fisheries
Institute, 123-137.

Moe, M.A. 1969. Biology of the red grouper, Epinephelus morio, from the eastern Gulf of
Mexico. Fla. Dept. Natur. Resour. Mar. Res. Lab. Prof. Pap. Ser. 10. 95p.

Vaughan, D.S., and M.L. Burton. 1994. Estimation of von Bertalanffy growth parameters in the
presence of size-selective mortality: a simulated example with red grouper. Transaction
of the American Fisheries Society, 123:1-8.



Black Grouper:

Bullock, L.H., and R.E. Crabtree. 1997. Life history of black grouper, Mycteroperca bonaci, in
Florida waters. MARFIN Final Report. Award No. Na57FF0060. 73p.

Manooch, C.S., III, and D.L.. Mason. 1987. Age and growth of the warsaw grouper and black
grouper from the southeast region of the United States. Northeast Gulf Science, 9(2):65-
75.

Speckled Hind:

Matheson, R.H., and G.R. Huntsman. 1984. Growth, mortality, and yield-per-recruit models for
speckled hind and snowy grouper from the United States South Atlantic Bight.
Transactions of the American Fisheries Society, 113:607-616.

National Marine Fisheries Service, Beaufort Laboratory Staff. 1991. South Atlantic Snapper
Grouper Assessment. Report to the South Atlantic Fishery Management Council.

Yellowedge Grouper:

Bullock, L.H., and M.F. Godcharles. 1985. Life history aspects of the yellowedge grouper,
Epinephelus flavolimbatus (Pisces: Serranidae) from the eastern Gulf of Mexico. Fla.
Dep. Nat. Resour. Unpubl. Manuscript 27p.

Keener, P. Undated. Age, growth, and reproductive biology of the yellowedge grouper,

Epinephelus flavolimbatus (Pisces: Serranidae), off the southeastern coast of the United
States. Unpublished SCDNR Report.
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