










































































Age increment (yr) Length increase
(mm, TL)
I-II 46.5
TI-11 P
mI-1v 17.0
IV-v 14.5

where total lengths (TL) and scale radii (SR) are related by the func-
tion:

TL =1.7489 SR" %72 (r= 0.93, n=103).
Haemulon aurolineatum grows faster than most other previously
studied reef fishes from the South Atlantic Bight (Manooch and
Barans 1979). Size-at-age data based on the work of several investi-
gators appear in Table 9, and von Bertalanffy growth parameters
are listed in Table 10.

Length-weight relationships of H. aurolineatum were derived by
several workers (Table 11). Other growth data were provided by

Table 9.—Size-at-age data for Haemulon aurolineatum.

Measurement

Age (yr)

and \ 5 3
source

Mean length (cm)
Sokolova 19651
Sauskan and
Olaechea 19747
Manooch and
Barans (text

8.94

10.7

footnote 5)* 13.54 18.19 20.30
Manooch and
Barans (text
footnote 5)5
Manooch and
Barans (text

footnote 5)5

10.30 16.93 19.93

15.94 18.92

Mean weight (g)

Sauskan and
Olaechea 19747

Sauskan and
Olaechea 19745

46.1 92.3 125.7

33.6 80.8 1168

22.00

21.60

136.6

138.3

20.0

25.57 26.58 27.70 28.67

23.04 24.62 25.80 26.62 28.05

24.76 25.99 26.98 27.78

144.6 156.0 166.8

150.5 157.3 160.1 - =

ICampeche Bank, 1964; lengths back-calculated from scales; type of length measurement unspecified

2 Not given.

iCampeche Bank: observed lengths: type of length measurement unspecified

4South Atlantic Bight; observed total lengths.

SSouth Atlantic Bight; back-calculated total lengths
6South Atlantic Bight: theoretical total lengths based on von Bertalanffy equation:

1,= 310 (I-exp [— 0.22017 (r+ 1.28))).
7Campeche Bank: observed weights.

SCampeche Bank: theoretical weights based on von Bertalanffy equation:

W,= 1,645.5 (1-exp [ — 0.664 (1+ 0.34)]).

Table 10.—Von Bertalanffy growth equation parameters for Haemulon auroli-

tum and H. plumieri. Standard equation for length at age is: /,=L..(1-
e-Kr-1) ), and for weight at age: w,= W_ (1-e k-1, )b,
Species Parameter
and i fided W, 1,
source Locality (cm) (g) (yr) K b
H. aurolineatum
Sauskan and Campeche
Olaechea Bank —I1 1645 -0.34 0.664 3
1974
Olaechea and Campeche
Hernandez Bank 27:13 — -1.7511  0.1839 —
1976
Manooch and South Atlan-
Barans 1979
tic Bight ~ 31.0 — — 1,28 0.22017 —
H. plumieri
Billings and Jamaica 42.0 — — 0.34 —
Munro (text
footnote 3)
Manooch 1976 Carolinas 64.0 — —-1.007 0.1084 —
'Not given.
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Billings and Munro (footnote 3) from Jamaica: SL=0.88 FL +0.3,
where SL is standard length and FL is fork length. both in centi-
meters; and d=0.300 /—0.20, where / is fork length and d is body
depth, both in centimeters.

Haemulon plumieri

Several studies have been conducted to evaluate growth of H.
plumieri. Moe (1966, 1967) provided growth data based on tag-
recapture studies on the west coast of Florida (Table 12). Length-at-
age data were collected by Kapote (1971) and Manooch (1976) for
H. plumieri from Campeche Bank and the Carolina coast, respec-
tively (Table 13). Growth rate appears to be higher along the coast
of the southeastern United States than on Campeche Bank. Billings
and Munro (footnote 3) studying Jamaican populations, found that
offshore populations grew faster than inshore populations. Growth
rates in Jamaica were higher than those reported by Moe (1966,
1967) and Manooch (1976): von Bertalanffy growth equation
parameters are presented in Table 10. Growth curves prepared by
Billings and Munro (footnote 3) and Manooch (1976) appear in
Figures 14 and 15.



],

Table 11.—Length-weight parameters for H. aurolineatum and H. plumieri. The length-weight relationship
is defined as: L= aW?, where L is length in centimeters and W is body weight in grams.

Parameter
Species Locality Restrictions a b Source
H. aurolineatum  South Atlantic Bight 0.0099  3.0905 Manooch and Barans
(text footnote 5)!
Jamaica Specimens 7.2-11.6 cm FL 0.0094  3.25 Billings and Munro
d (text footnote 3)2
Jamaica Specimens 12.1-18.0cm FL.~ 0.0298  2.79 Billings and Munro
(text footnote 3)?
Venezuela 0.0023  3.4396  Edwards 1973}
H. plumieri N. and S. Carolina Males and females 0.0150  3.0229  Manooch 19764
N. and S. Carolina Males only 0.0135 3.0503 Manooch 19764
N. and S. Carolina Females only 0.0153 3.0214  Manooch 19764
Jamaica 0.0238 2.93 Billings and Munro
(text footnote 3)2
I'Used total length, wet body weight; r= 0,996, n= 70.
2Used fork length, wet body weight.
‘Used standard length, dry body weight.
4Used total length, wet body weight; r= 0.97.
Table 12.—Growth of tagged-recaptured Haemulon
plumieri in the eastern Gulf of Mexico. (From Moe
1966, table 7; 1967.)
TL at tagging TL at recapture Growth rate
(mm) (mm) (mm/mo)
225 234 3.6 Ly — 1358 W
<o) 3 2 404
262 338 2.0 I
264 280 1.9 e
280 286 2.4 T -
287 307 1.4 E -
= 304 - 500
=
: ; : : o ] [
Length-weight relationship parameters of H. plumieri are pre- £ H 1
sented in Table 11. Females weigh somewhat less than males of a — - 200 ';.'
comparable length (Manooch 1976). Billings and Munro (footnote s Lo
v . . . .~
3) calculated other body relationships of H. plumieri: 1 i
: e 104
SL=0.92 FL - 0.5, where SL is standard length and FL is fork
length; J
TL=1.15 FL, where TL is total length;
body depth (cm)=0.366 FL (cm)—0.50; and H 142 144 1%6 148

scale radius (mm)=0.366 FL (cm) + 1.35. AGE (yrs)
Figure 14.—Growth curve for Haemulon plumieri in Jamaica estimated using
the growth equation: / . |, =L..(I—k) + ki, derived from von Bertalanffy, where
x L..=42 cm, k= 0.71, and r= 1 yr. The instantaneous growth rate (K) is 0.34.
TL=0.5180 (SR)'-'s2 (r= 0.93). (From Billings and Munro see text footnote 3, fig. 3.7.)

Manooch (1976) related scale radius (SR) to total length as follows:

Table 13.—Size-at-age data for Haemulon plumieri. All lengths are in centimeters.

Age (yr)

Source | 2 3 4 5 6 7 8 9 10 11 12
Kapote 19711 —2 - 23.8 26.5.  29.1 307 — — — — - —
Kapote 19713 — — 2306 25.8. 283 — — — — — — —
Kapote 19714 - — 23,6 26.0/ 28,0 307 - — — — — —
Manooch 19765 17.7 22.7 26.7 29.6 329 356 39.0 412 43.0 450 46.8 482
Manooch 19766 —  20.9 26.3 30.5 32.8 358 39.1 40.0 42.8 449 456 48.1

Manooch 19767 9.7 18.5 244 283 314 34.1 367 389 414 439 466 492

!Campeche Bank: males only: total lengths.

2Not given.

iCampeche Bank; females only: total lengths.

4Campeche Bank; males and females combined; total lengths.

SNorth and South Carolina; empirical total lengths based on scale readings.
“North and South Carolina; empirical total lengths based on otolith readings.
"North and South Carolina; calculated total lengths based on scale readings.
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Figure 15.—Comparison of absolute, back-calculated, and theoretical growth curves for Haemulon plumieri from the southeastern Atlantic coast of the United States,
obtained from scale readings. (From Manooch 1976, fig. 6.)

3.5 Behavior and Tyler 1972; Ogden and Ehrlich 1977), Puerto Rico (Parrish and
Zimmerman 1977), Jamaica (Billings and Munro footnote 3), the

3.51 Migrations and local movements Florida Keys (Davis 1967), and on offshore platforms in the north-

ern Gulf of Mexico (Hastings et al. 1976). These migrations usu-

Haemulon aurolineatum ally begin at dusk, with the dense diurnal schools becoming less

organized and finally dispersing over grass and sand flats. Fish

Movements of H. aurolineatum are of three types: seasonal return to their diurnal resting schools at dawn. Such migrations
inshore-offshore migrations, size-dependent habitat changes, and may reduce predation on the adults, increase available foraging
nocturnal foraging migrations. Seasonal inshore-offshore migra- areas, and play an important role in energy input to reef communi-

tions have been noted on Campeche Bank by several authors. Indi-
viduals apparently gather in fall on eastern Campeche Bank to
spawn (Sokolova 1965). Lyubimova and Kapote (1971) similarly

Winter

reported H. aurolineatum most dense on the eastern and central N Autumn J 23°
Bank in fall and winter. Offshore migrations in spring-summer and

e o T e o antione. aechea ¢ Summer
inshore migrations in fall-winter were mentioned by Olaechea and Q&\\\\\\\\\\

Sauskan (1974) and Sauskan and Olaechea (1974) (Fig. 16). Bill-
ings and Munro (footnote 3) noted migrations of young grunts from
nursery areas to adult grounds in Jamaica. Stone et al. (1979)
observed that size plays a role in movement of subadult H. auroli-

Concentra uons 4 22°
AR 17

neatum in reef areas of southern Florida. Different size-groups “ B
inhabit different patch reefs, and apparently move away when they Nu,seﬁ’y, P:::::STS:‘A

reach a certain size. Manooch and Barans (footnote S) noted a /A/r/e/% y

minor offshore migration of adults and juveniles in the South Atlan- 420°n
tic Bight in winter. Haemulon aurolineatum appears to avoid water

shallower than about 20 m during winter north of Florida (Manooch ; L

and Barans footnote 5). 92° n° 90° 89° 88° 87°w

Nocturnal foraging migrations of grunts, including H.
y ging g 4 g b s & : Figure 16.——Main zones of concentration of Haemulon aurolineatum on Cam-
aurolinearum, are well known. Such migrations have been noted in peche Bank and probable seasonal movements. (From Olaechea and Sauskan

the Virgin Islands (Randall 1963; Collette and Talbot 1972; Smith 1974, fig. 2.)
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ties. No information exists on foraging migrations of grunts in
deeper water.

Haemulon plumieri

Although some short-range migrations of H. plumieri may occur,
most evidence indicates that movements are slight and confined
primarily to foraging. Tagging studies by Moe (1966) on the west
coast of Florida showed that only 2 of 39 recaptures moved more
than 8.0 km (5 mi) from the tagging site, and only 26% moved
more than 4.8 km (3 mi). Moe (1966) felt that these were probably
casual wanderings rather than true migrations, and that individuals
spent most of their lives in the same general area. The greatest
movement probably occurred during or before spawning, when
large schools formed. Beaumariage (1969) reported that three
tagged H. plumieri were recovered 4 yr later at the tagging site.
Springer and McErlean (1962) found little migration of tagged H.
plumieri on patch reefs off Upper Matecumbe Key, Fla.; even dur-
ing a hurricane most of them maintained home reefs. McLean and
Herrnkind (1971) reported two dense schools of grunts, primarily
H. plumieri, migrating along the shore of North Bimini, Bahamas,
over open sand. These schools of 4,500-10,000 individuals may
have been moving to avoid turbid water created by a storm.

Juveniles may change habitats or reef resting sites during their
growth, not selecting adult territories for some time (Ogden 1977;
McFarland 1980). Billings and Munro (footnote 3) reported that
juveniles may migrate away from reefs at Port Royal, Jamaica, at
about 25 cm FL, but their migration routes are unknown.

Most documented movements of H. plumieri are diurnal-
nocturnal foraging migrations. Ogden (1977) and Ogden and
Ehrlich (1977) studied these migrations extensively in St. Croix,
using tagging and diver observation. Heterotypic grunt schools,
including H. plumieri, moved off reefs to feed beginning about 10
min after sunset and returned to the reef 20-30 min before sunrise.
Largest fish left the reef first and returned last. Schools remained
together until they were off the reef, possibly to reduce predation.
Migration routes distributed fish evenly over nocturnal foraging
grounds, such as grass beds. These routes remained constant over
the short term, and more or less so over the long term.

3.52 Schooling

Haemulon aurolineatum and H. plumieri, like most grunts, are
schooling fishes. Both adults and juveniles form schools on reefs or
over other hard substrate during the day. These schools are usually
composed of one size-class but may be heterotypic with other
similar-sized species. Daytime resting schools may be quite dense
and occur in a variety of habitats. Billings and Munro (footnote 3)
reported adult schools among corals on Jamaican reefs, with juve-
nile schools over Thalassia beds, near edges of sand patches, or on
reefs near adults. The density of schools may depend on light inten-
sity (Billings and Munro footnote 3) and schooling may defend
against diurnal predation (Davis 1967). Conspecific attraction has
been noted in some grunts (e.g., H. plumieri) and may account for
large trap catches (Billings and Munro footnote 3).

Haemulon aurolineatum has been observed in mixed schools
with H. striatum and Emmelichthyops atlanticus on deep reef
ledges of Alligator Reef with 200 to 300 mm SL individuals of Lut-
Janus griseus and H. parrai off Windley Key, Fla., (Davis 1967)
and with H. striatum in Biscayne National Monument, Fla. (Stone
etal. 1979). Juveniles of H. aurolineatum school with juvenile H.
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SNlavolineatwm in St. John (Smith and Tyler 1972). Ogden (1977) and
Ogden and Ehrlich (1977) reported heterotypic resting schools of
grunts, including H. aurolineatum and H. plumieri, on patch reefs in
St. Croix. Starck and Davis (1966) found H. aurolineatum in small
resting schools among the coral Acropora cervicornis in the Florida
Keys.

Haemulon plumieri has been observed schooling with H.
sciurus, H. flavolineatum, Acanthurus chirurgus, Mulloidichthys
martinicus, and other species (Collette and Talbot 1972; Motchek
and Silva Lee 1975; Ogden and Ehrlich 1977). Schools are com-
mon in reef areas during the day, particularly near patch reefs
(Bohlke and Chaplin 1968; Ogden 1977; Ogden and Ehrlich 1977).
Collette and Talbot (1972) reported H. plumieri common in small
resting schools of 5-20 individuals on Virgin Island reefs. Ogden
(1977) found that small juvenile H. plumieri school with juvenile
H. flavolineatum on patch reefs at St. Croix, while larger juveniles
(15-25 cm, measurement unspecified) roam the reefs and adjacent
flats. Heterotypic schools of young grunts are often associated with
the corals Porites porites and Acropora palmata on St. Croix patch
reefs (Ogden and Ehrlich 1977). whereas larger subadults (12-15
cm, measurement unspecified) in schools of up to several hundred
individuals are no longer associated with any particular coral for-
mations. Schools remain intact during the day and break down at
night when the fish leave the reef to forage.

Conspecific attraction tends to draw H. plumieri into fish traps,
though some are known to escape (Billings and Munro footnote 3).
Billings and Munro (footnote 3) found that if more than four H. plu-
mieri were in a Jamaican fish trap, catches thereafter increased con-
siderably. F

4 POPULATION
4.1 Structure
4.11 Sex ratio

Sex ratio of H. aurolinearum is close to 1:1 (Sokolova 1963).
Billings and Munro (footnote 3) reported 53% females and 47 %
males from fish-trap catches at Port Royal.

Sex ratios of H. plumieri from trap catches in Jamaica generally
favor females (Billings and Munro footnote 3) (Table 14). Trap
catches from Port Royal reefs vary around the 50% female level.
with no apparent seasonal pattern (Fig. 17).

See 3.11.

Table 14.—Sex composition (in percent) of Haemulon plumieri
from Jamaican trap catches. (From Billings and Munro see text
footnote 3, table 4.1.)

Locality
Sex Port Royal reefs Pedro Cays Pedro Bank
Females 57 59 69
Males 43 41 31

4.12 Age composition

Sokolova (1965), Sauskan and Olaechea (1974), and Olaechea
and Hernandez (1976) studied age composition of H. aurolineatum
on Campeche Bank (Tables 15, 16). Only fish 3 yr old and older
enter the commercial fishery on Campeche Bank, with 4-yrolds
dominating catches.
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Table 15.—Age composition (in percent) of LENGTH (cm)
Haemulon aurolineatum on Campeche Bank in
1964. (From Sokolova 1965, table 6.)
Age (yr)
Time of catch 3+ 4+ 5+ Figure 18.—Size composition of Haemulon aurolineatum from Campeche Bank
in 1964, caught by experimental trawling. (From Sokolova 1965, fig. 7.)
January, February 9.0 68.0 23.0
March-May 19:6  65.2 5
June-August 18.1 63.8 18.1
September-December 234 620 14.6 aor as
Total 18.7 64.4 16.9
5+
3+
; 30f
Table 16.—Age composition (in percent) of Haemulon aurolineatum on Cam-
peche Bank, and total fishing effort in thousands of hours of trawling of an L
SRT-M-type vessel. (From Olaechea and Hernandez 1976, table 1.) 3
>
A ; 20
€ groups -
EEBIOUPR Total w
Year 1 2 3 4 5 6 7 effort g
-
1969 020 7.70 2850 30.50 26.10 530 0.70 18.689 =
1970 0.10 630 26.00 3440 27.60 8.50 1.10 16.125
1971 - 440 2420 2990 29.70 10.20 1.60 20.431 101
1972 0.10 9.20 28.90 30.30 25.00 5.80 0.70 12.680
1973 1.40 9.47 26.47 38.34 25.44 7.91 1.64 14.187
1974 0.78 12.47 30.15S 28.53 22.59 4.77 0.81 ! 7.109
(] 3 . . 5
I imate. Ff
Shtinated sffors. 12 13 1 15 16 17 18 19 20 21 22 23 2a
Manooch (1976) reported that older H. plumieri from off the LENGTH (cm)
Carolinas were always males. Males up to 12 yrold were collected, e
but females reached only 9 yr. [
See 3.43 and 4.4.
§ 3+ 44+ ==
4.13 Size composition 5 20F
z
-
Experimental trawling for H. aurolineatum on Campeche Bank 3
(Sokolova 1965) produced a frequency mode of 17-19 ¢m (mea- E
surement unspecified). This changed only slightly with season and 10-
was similar to the size composition of commercial catches, except
that the mode of commercial catches was 19-20 cm (measurement
unspecified) (Fig. 18). Length and weight distributions for three .

year-classes on Campeche Bank are shown in Figure 19. Weight of
H. aurolineatum in commercial catches varied from 60 to 190 g,
with 30% of the fish weighing 110-130 g (Fig. 20). Wenner et al. WEIGHT(g)

(1979a, b) developed length-frequ.enC).l plOFS based on MARMAP Figure 19.—Length and weight distributions of three year-classes of Haemulon
trawl surveys off the South Atlantic Bight in 1973 and 1974 (Fig. aurolineatum on Campeche Bank in 1964. Ages are expressed in years. (From
21). Sokolova 1965 data, tables 8, 9.)
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Figure 20.—Weight of Haemulon aurolineatum in commercial catches from
Campeche Bank in 1964. (From Sokolova 1965, fig. 8.)
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Figure 21.—Length-frequency distribution of Haemulon aurolineatum caught
in the South Atlantic Bight during fall 1973 (solid line), and spring 1974 (bro-
ken line), by MARMAP trawl investigations. (From Wenner et al. 1979a, fig.
5F; 1979b, fig. 16F.)

Billings and Munro (footnote 3) provided length-frequency dis-
tributions of H. plumieri from Jamaica and compared these data
from different areas and for different gear types (Figs. 22-24).

See 3.43 and 4.4.

4.14 Subpopulations

w
o
(¢
[89)
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4.2 Abundance and density
Haemulon aurolineatum

Haemulon aurolineatum has frequently been reported as an
abundant or dominant species where it occurs. Beebe and Tee-Van
(1928) reported H. aurolinearum very common in Port-au-Prince
Bay: Hildebrand (1954) found them extremely abundant over shell
bottom on pink shrimp grounds off Campeche, Mexico; Cummins
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Figure 22.—Length-frequency distributions of Haemulon plumieri from trap
catches (probable mesh size 4.13 em maximum dimension) from four areas
near Jamaica. Peaks marked with arrows are probable year classes. (From
Billings and Munro see text footnote 3, fig. 3.3.)
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Figure 23.—Length-frequency distributions of line catches (broken line) and
trap catches (solid line) of Haemulon plumieri from Jamaica stations where
both gears were used. (From Billings and Munro see text footnote 3, fig. 4.2.)

etal. (1962) caught H. aurolineatum in potential commercial quan-
tities off the southeastern United States on the Silver Bay: and Parr-
ish and Zimmerman (1977) reported that H. aurolineatum
dominated grunt catches in Puerto Rico.

Randall (1963) found that juvenile H. aurolineatum were the
dominant inhabitants of artificial patch reefs in St. John. Five hun-
dred seventy-seven individuals, weighing a total of 7.38 kg, occu-
pied a reef of about 125 m’, with a habitat area of about 50 m-.
Ogden (1977) and Ogden and Ehrlich (1977) found up to 1,400
individuals on patch reefs in St. Croix. Stone et al. (1979) found
that juvenile H. aurolinearum were by far the dominant inhabitants
of patch reefs in Biscayne National Monument, with over 800 indi-
viduals on a single patch reef. Hastings et al. (1976) and Smith et
al. (1979) reported them common on artificial reefs and platforms
in the northeastern Gulf of Mexico.
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 Figure 24, — Estimated mean annual percentage frequency distributions of trap
catches of Haemulon plumieri at Port Royal, Jamaica, reefs (solid line;
n= 1,376, 1= 2 mo) and at unexploited parts of Pedro Bank (broken line:
m= 910, 1= 4dmo). (From Billings and Munro see text footnote 3, fig. 4.3.)

} Haemulon aurolineatum is a dominant commercial species on
Campeche Bank, making up 65-68% of catches in spring at depths
of 30-35 m and 56.3% in summer at 25 m (Sokolova 1965). Lyubi-
mova and Kapote (1971) reported that the densest concentrations of
grunts on Campeche Bank were in fall and winter on the castern and
central parts of the Bank. Olacchea and Sauskan (1974) estimated
H. aurolineatum density on Campeche Bank at 0.0156 t/ha (53 .62
t/10 nmi?), with greatest densities on the eastern and central parts of
the Bank in winter and spring at 20-60 m depths. Sauskan and Olae-
chea (1974) reported that H. aurolineatum made up 24.5% of the
total catch on Campeche Bank and almost three-quarters of the
catch on the eastern Bank in 15-30 m of water. They estimated the
total possible annual catch of H. aurolineatum on Campeche Bank
at 37,000-40,000 t, with a total estimated stock of 200,000 1.

On Campeche Bank, overall H. awrolinearum abundance is
greatest in summer and least in winter (Sauskan and Olaechea
1974). On the central and western parts of the Bank, maximum
abundance is in shallow water in fall, winter, and spring, but at 50-
80 m in summer. On the castern Bank, abundance is greatest in
shallow water in summer. The total biomass of H. aurolineatum
was estimated at more than 25% of the total demersal ichthyofauna
of Campeche Bank. Durning MEXUS-GOLFO'™ investigations, /.
aurolineanom made up 36.8% of total night trawl catches and
26.3% of day trawl catches on Campeche Bank.

Investigations off the southeastern United States have shown H.
aurolineatum to be a common member of the live-bottom commu-
nity of the shelf. Anderson (1968) reported small catches from
shrimp grounds off Georgia. Struhsaker (1969) found H.
aurolineatum made up 7.1% of the fish catch, by weight, taken by
the Silver Bay off South Carolina on live bottom 1n 1960-63, and
6.1% of the catch off northeast Flonda. Barans and Burrell (1976)
reported that M. aurolineatum and H. plumieri made up 0.2%
(24.1-37.1 m, 13-20 fathoms) and 2 2% (41.7-77.8 m, 22 542
fathoms) of the total weight of commercial fishes trawled off South
Carolina. Haemudon aurolinearum ranked third in total number and
fifth in otal weight of demersal bony fishes trawled duning the
MARMAP cruise in fall 1973 (7.0% of total catch by number,
4.5% by weight) (Wenner et al. 1979a) (Fig. 25). Manooch and
Barans (footnote 5) stated that it was difficult to assess bomass of

MEXUS-GOLFO 1979 Report on MEXUS GOLFO rescarch activities
Im 11 p. Southeast Fbenes Conter Miaan Labosstors, Natonsl Manee
Fusheries Service, NOAA. 75 Virginis Boach Drive, Masemi, FL 13149

H. aurolineatum n the South Atlantic Bight hecause the spocses
occurred over both sand and live hottoms.
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Figure 25 <Index of relative abundance for Harmulon aurobncstnm i the
South Atlantic Bight during (a1 1971, and spring 1974, MARMAP groansdfioh
surveys. (From Wenner of al. 1979, fig. SE. 1979 fig I8 )

Haemudon plumierni

Haemulon plumieri is frequently abundant where i1 occurs Jor
dan and Fesler (1893) reported that it was “not rare in West Flonds
and on the Carolina coast, while at Key West it is the most abundant
food-fish, the amount taken duning the year exceeding that of all
other shore species combined ™ Beche and Tee Van (1925%) found
H. plumieri w0 be the commonest grunt in Port-au-Prince Bay
Courtenay (1961) reported that st was the most abundant Haemulon

species in inshore waters of Flonda and the Bahamas. Curmmins of
al. (1962) trawled H. plumieri commonly at Silver Bay stations off
the southcastern United States. Randall (1963) found it w0 be ihs

dominant species in number and weight on artificial roels &t S
John. with an estimated density of juveniles of 25 3 fuhv'm’ Seuh
etal (1979) similardy found H. plumicri 10 be o
dant fishes on natural and artificial rects off Clears ater
(1979) found H. pleomieri on both natursl and artafical rocfs m B
cayne Natwonal Monument, though they were mot as common as M

oof the et shan

Stoae ¢t &

aurolincanwn and H. flavolineaturm . Hoemselon plussers sl H
flavolineatum are the dominant species on patch rechs near S
Croix, though their sumbers vary throughout the yeoar (Ogpdes
1977, Ogden and Ehrdxch 1977)

Haemulon plumiers has been taken dunng trae| surveys off the
southcastern United States. but gencrally has mot boen taken abon
dantly (Struhsaker 1969, Bearden and McKense 1972 Baram and
Burrell 1976). These surveys prodably dad st samnple the roagh
bottom which M plumserny profors and may oefl acouratcly ropersess



the abundance of H. plumieri on the shelf; party boat catches on the
Carolina continental shelf include large numbers of H. plumieri
(Sekavec and Huntsman 1972):

Percentage of total

catch
No. Wir.
: Offshore 12% 6%
Inshore 43% 42%

Haemulon plumieri is second only to black sea bass in inshore
catches on the Carolina shelf.

On Campeche Bank, H. plumieri is caught in trawls at depths of

23-36 m, but is not a major component of the catch (Sokolova
1965). Sauskan and Olaechea (1974) and Olaechea and Sauskan
(1974) reported that the mean total annual abundance of H. plu-
mieri on Campeche Bank is about 10,000 t (compared with 200,000
t for H. aurolineatum), with a mean density of 0.0018 t/ha (4.04 t/
10 nmi?) in the sampled area. Lyubimova and Kapote (1971) found

greatest densities of H. plumieri on the central and eastern parts of

Campeche Bank in fall and winter.

Relative abundance of grunt species may vary considerably from
reef to reef in certain areas (Billings and Munro footnote 3). On
Pedro Bank reefs in Jamaica, H. plumieri and H. flavolineatum are
numerically dominant (Billings and Munro footnote 3).

4.3 Natality and recruitment
4.31 Reproduction rates

Mean fecundity of 13 ripe female H. aurolineatum from Jamaica
(mean length 15.4 em FL. mean weight 69 g) was 30.000 eggs/
female (435 eggs/g). The greatest observed fecundity was 83,000
eggs ina 13.1 em FL. 135 g female (615 eggs/g) whose ovary
weight was 7.5 g (Billings and Munro footnote 3). Number of
Spawns per year is not known.

Billings and Munro (footnote 3) calculated a fecundity-weight
relationship for H. plumieri from Jamaica of ¢ = 607 w — 93,000,
where ¢ is fecundity and w is body weight in grams (Fig. 26). Mean
calculated fecundity for H. plumieri from Port Royal reefs was
about 42,000 eggs/female per spawning season (average fish
weight 220 g). For unexploited parts of Pedro Bank, Jamaica,
150,000 eggs were found per female per spawning season (average
fish weight 400 g).

4.32 Factors affecting reproduction

Little is known about factors affecting reproduction in H.
aurolineatum and H. plumieri. though Munro et al. (1973) sug-
gested that spawning of grunts in Jamaica is initiated when water
temperature drops below 28°C. Peak spawning in Jamaica occurs
during periods of low water temperature.

4.33 Recruitment
Haemulon aurolineatum

Sokolova (1965) reported that lack of fluctuations in catches or
age distributions of H. aurolineatum from Campeche Bank (1962-
65) indicated a steady recruitment to the commercial populations
there. Olaechea and Hernandez (1976) calculated a yield per recruit
curve (Fig. 27) and an age of first recruit on Campeche Bank of
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Figure 26.—Relationship of fecundity to weight in Haemulon plumieri from
Jamaica. Slope of the line is 607 eggs/g and the y-intercept —93,000 eggs.
(From Billings and Munro see text footnote 3, fig. 3.1.)
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Figure 27.—Yield per recruit curve of H. lon aurolineatum on C he

Bank for different values of fishing mortality (F). (From Olaechea and Her-
nandez 1976, fig. 1.)

3.32 yr. Recruitment of H. aurolineatum to fish traps on Pedro
Bank was studied by Billings and Munro (footnote 3), who calcu-
lated that the minimum recruitment size to the traps is 13.5 cm FL,
the mean recruitment size is 15.9 cm FL, and the size at full recruit-
ment is 16.5 cm FL. The minimum length of H. aurolineatum
retained by 4.13 cm mesh traps is 14.4 cm FL.

Haemulon plumieri

Recruitment of H. plumieri to patch reefs in St. Croix may vary
throughout the year (Ogden and Ehrlich 1977). At Port Royal H.
plumieri is fully recruited to the fishery at 15.5 cm FL, with a mean
recruitment length of 14.9 em (Billings and Munro footnote 3). At
unexploited parts of Pedro Bank, mean recruitment length is 26.2
cm FL. At Port Royal reefs, main recruitment takes place from
May to October. ‘

See 4.5.



4.4 Mortality and morbidity
Haemulon aurolineatum

Natural mortality of H. aurolineatum is caused by predation, dis-
ease, and senility (Billings and Munro footnote 3). A mortality rate
calculated from Pedro Bank trap catches is given in Table 17.
Sauskan and Olaechea (1974) calculated a mean total annual mor-

Table 17.—Mortality rate of Haemulon aurolineatum from
the relative abundances of successive length groups cap-
tured in traps (4.13 cm mesh) on Pedro Bank, Jamaica.
Because Pedro Bank is essentially unexploited, the total
mortality rate (Z) is equal to the natural rate (M). The
instantaneous annual growth rate (K) is not known.
Method is that of Beverton and Holt (1956). (From Billings
and Munro see text footnote 3, table 4.7.)

Length group

(FL,cm) % Frequency Relative frequency

12.0-12.9
13.0-13.9 157 0.04
14.0-14.9 5.5 0.13
15.0-15.9 28.9 0.67
16.0-16.9 43.0 1.00
17.0-17.9 17.9 0.42
18.0-18.9 2.6 0.06
19.0-19.9 0.4 0.01
20.0-21.9
Lo='23 cm
K=7?
[ (length at full recruitment) = 16.0 cm
I (mean length above full recruitment) = 16.9 cm
7= K(Lo—1) —9

a-1)
zik= Loml g 95 (= miky

-1

tality rate for 5-7 yr old H. aurolinearum on Campeche Bank of
Z=1.65. Olaechea and Hernandez (1976) calculated a total annual
mortality rate of Z=0.6766 for H. aurolineatum on Campeche
Bank and derived the relationship:

Z= M+ qf= 0.1332+ 0.0356 ()

where Z is total mortality, M is the instantaneous rate of natural
mortality, ¢ is the catchability coefficient, and fis fishing effort in
thousands of hours of trawling of an SRT-M-type vessel. This
equation appears as Z= 0.1332— 0.0356 (f) in Olaechea and
Sauskan’s paper, with the mean value of Z given as — 0.6766. This
may have been an error; the equation and Z value presented above
seem more reasonable. Although not enough information is given
to evaluate their mortality estimates, Olaechea and Sauskan’s figure
for natural mortality seems remarkably low and suggests heavy
fishing pressure.

Manooch and Barans (1979), working with fish aged by scales and
otoliths, stated that H. aurolinearum does not live as long and has a
higher natural mortality rate than most other reef fishes previously
studied in the South Atlantic Bight. The mean total annual mortality
rate from catch curves for 1972-78 was 59% (Z= 0.887) based on fish
age IV and older (Manooch and Barans footnote 5).
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Haemulon plumieri

Mean total annual mortality rates of H. plumieri in Jamaica were cal-
culated by Billings and Munro (footnote 3) (Table 18). Manooch
(1976) reported that H. plumieri was fully recruited to the hook-and-
line fishery off the Carolinas by age VII, with a mean total annual mor-
tality of 37-51% (Table 19, Fig. 28).

4.5 Dynamics of population

Haemulon aurolineatum

Manooch and Barans (1979) derived a yield per recruit model for H.
aurolineatum entering the hook-and-line and trawl fisheries off the
southeastern United States that indicated the maximum yield per recruit
at natural mortality (M) of 0.3 is 50 g with fishing mortality (F) as low
as 0.8 and recruitment age of 2.75 yr. Eighty percent (40 g) of the maxi-
mum potential yield per recruit is available when F'= 0.25 and recruit-
ment age is 1.5-2.5 yr Sixty-seven percent of the yield per recruit is
available at F= 0.2, M= 0.5, and recruitment age 0-1 yr (Manooch
and Barans footnote 5).

Olaechea and Hernandez (1976) calculated that maximum yield per
recruit of H. aurolineatum on Campeche Bank is approximately 110 g

Table 18.—Derivation of annual mortality rates from the relative abundances
of successive length groups of Haemulon plumieri beyond full recruitment to
traps (4.13 cm mesh) at Port Royal, Jamaica, reefs, and at unexploited parts of
Pedro Bank (for L.=42 cm, K=0.345). Because Pedro Bank is essentially
unexploited, fishing mortality (F) is 0, and total annual mortality rate (Z) is
equal to the natural mortality rate (M). (From Billings and Munro see text foot-
note 3, table 4.3.)

Unexploited Pedro Bank Port Royal Reefs

Length

group Relative Relative Adjusted
(FL.cm) % Frequency  frequency % Frequency frequency  [requency
12.0-12.9 0.08 0.01
13.0-13.9 2.83 0.24
14.0-14.9 7.82 0.66
15.0-15.9 11.78 1.00
16.0-16.9 16.65 0.99
17.0-17.9 11.27 0.96
18.0-18.9 11,02 0.94
19.0-19.9 0.27 0.02 8.97 0.76
20.0-20.9 0.57 0.03 8.08 0.69
21.0-21.9 0.33 0.02 8.18 0.69 34.5
22.0-22.9 1.07 0.07 6.42 0.54 7
23.0-23.9 1.13 0.07 5.17 0.44 6.3
24.0-24.9 4.20 0.26 3.80 0.32 ;2
25.0-25.9 9.00 0.55 1.92 0.16 0.3
26.0-26.9 11.80 0.72 0.85 0.07 0.1
27.0-27.9 16.43 1.00 0.07 0.01
28.0-28.9 15.30 0.93 0.07 0.01
29.0-29.9 14.83 0.90 0 0 0
30.0-30.9 12.60 0.77 0 0 0
31.0-31.9 8.03 0.49 0 0 0
32.0-32.9 2.40 0.15 0 0 0
33.0-33.9 0.83 0.05 0 0 0
34.0-34.9 0.37 0.02 0 0 0
35.0-35.9 0.07 - 0 0 0
36.0-36.9 0.27 0.02 0 0 0
37.0-37.9 0.20 0.01 0 0 0
[, (length at full recruitment) 27.0cm 21.0em
Mean FL 29.45cm 22.0cm
ZIK 5.12(= M/K) 20.0
z 1.77 (= M) 6.90
F 0 5.13
E(= FI2Z) 0 0.74



Table 19.—Total annual mortality estimates for Haemulon plumieri from North Carolina and South Carolina,
1972 to 1975. (From Manooch 1976, table 3.)

Method
No. of Robson Beverton

Sample size age and and Mean

Year Area(s) (VIl-oldest)  classes Chapman  Jackson  Heinke Holt mortality!
5 1972 all 1,126 7 0.52 0.46 0.46 0.55 0.51
1973 all 954 7 0.49 0.42 0.42 0.53 0.48
1974 all 398 7 0.48 0.40 0.40 0.53 0.47
1975 all 399 7 0.44 0.36 0.36 0.46 0.42
1972-75 all 2,877 7 0.49 0.43 0.43 0.52 0.48
1974-75  Cape Lookout 2237 8 0.38 0.29 0.29 0.43 0.37
1974-75 Cape Fear 368 7 0.48 0.40 0.40 0.47 0.45
1974-75  Cape Romain 332 7 0.42 0.33 0.33 0.42 0.39

IMean of Robson and Chapman, Jackson, and Beverton and Holt method values. Heinke estimate was not used in
obtaining mean mortalities since method was almost identical to Jackson

2Sample size was age V-XIL.
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Figure 28. —Catch curves for 5,135 Haemulon plumieri sampled from the head-
boat fishery off North and South Carolina, 1972 to 1975, where b, the slope of
the right descending limb of the curve, equals the instantaneous rate of mortal-

ity. (From Manooch 1976, fig. 7.)

Figure 29.—Dependency of potential yield per recruit (in grams)
and of potential annual yield for R= 0.48 x 10? individuals on coef-
ficient of fishing mortality (F), where M= 1.65,¢,= 2.88,¢,. = 7,
t,=—0.34 yr, W= 164.5 g. Average weight refers to the predicted
mean weight of individuals caught at each F. (From Sauskan and
Olaechea 1974, fig. 10.)
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at F= 0.7. Sauskan and Olaechea (1974) constructed a yield-per-
recruit curve that differs considerably from that of Olaechea and
Hernandez, leveling off at higher values of fishing mortality (Fig. 29).

Haemulon plumieri

Billings and Munro (footnote 3) estimated recruitment indices for A.
plumieri from Jamaica are shown in Table 20.
Huntsman and Manooch (1978) determined that the minimum size
limit that would maximize yield per recruit of H. plumieri is 31.4 cm
TL. based on growth data of Manooch (1976).

Table 20.—Estimated recruitment indices for Haemulon plumieri from
Jamaica. (From Billings and Munro see text footnote 3.)

No. per Montality Recruitment
' 1.000 trap-days rate index
Location (em) FL Clf Z R
E. Pedro Bank 26.2 262 1.77 463
S. Pedro Bank 26.2 481 1.77 851
W. Pedro Bank 26.2 83 1.77 147
Port Royal reefs 14.9 265-278 6.9 1.828-1,918
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Eh.smmm in the community and the ecosystem

Haemulon aurolineatum and H. plumieri, because of their abun-
in various areas, probably serve as important forage fishes
for larger carnivores. Because of their acceptance of a wide varicty
of habitats, they may be members of several different communities,
such as reef, rocky shore, sand or grass flat, or live-bottom offshore

Associates of H. aurolineatum from sand bottom MARMAP sta-
tions in the South Atlantic Bight are listed in Table 21. Indices of
?hnihﬁxy. however, indicate that these species, with the possible
exception of Centropristis striata and Rhomboplites aurorubens,
are not closely associated with H. aurolineatum. Many of the spe-
cies listed in Table 21 may actually be more commonly associated
with hard-bottom communities (Miller®).

Table 21.—Similarity indices for species found associated with Haemulon auro-
lineatum during MARMAP investigations in the South Atlantic Bight, 1974-75,
sand bottom stations. Method is inverse analysis species cluster, Canberra-
metric correlation (Boesch 1971). (From Wenner et al. 1979 a, b, ¢, d.)

Cruise
Spring Summer Fall Winter-
Species 1974 1974 1974 early spring 1975

Calamus leucosteus 0.2
Hemipteronotus novacula 0 0
Paralichthys dentatus - 0.2
Prionotus scitulus - 0.2
Sphoeroides maculatus = 0.2
Saurida brasiliensis = 0.2
Centropristis striata =02 03 0.05 - 0.1
Orthopristis chrysoptera = 0.2
Lagodon rhomboides - 0.2
Chaetodiprerus faber - 0.2
Menticirrhus americanus - 0.2
Mullus auratus - 0.2 0.05
Rachycentron canadum — 0.2
Dasyatis centroura - 0.2
Chilomycterus schoepfi (U]
Equetes lanceolatus 0
Rhomboplites aurorubens 0 03 03
Ortophidium omostigmum 0.1
Stenotomus aculeatus 0.05
Ophidion beani 0.5
Prionotus carolinus 0.1
Prionotus ophryas 0
Scorpaena brasiliensis 0
Cyclopsena fimbriara 0
Bothus ocellatus 0
Prionotus roseus ~0.1
Sphoeroides spengleri -0.1
Eucinostomus argenteus -0.1

Billings and Munro (footnote 3) diagrammed the role of grunts in the
shallow-water Caribbean ecosystem (Fig. 30). The variety of habitats
occupied by these species and the diurnal-nocturnal habitat changes
play an important role in bringing nutrients into reef ecosystems (Bill-
ings and Munro footnote 3). Extensive sand and grass flats are essential
for providing food, while coral reefs or other hard substrates provide
diurnal shelter Abundance of haemulids is probably proportional to the
amount of surrounding feeding grounds (Billings and Munro footnote

*George C. Miller, Fishery Biologist, Southeast Fisheries Center Miami Labora
tory, National Marine Fisheries Service, NOAA, 75 Virginia Beach Dnive, Miami.
FL 33149, pers. commun. September 1980,
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Figure 30.—Diagram to illustrate the position of the haemulids in the food
chain and their possible importance in the energy flow between grass or sand
flats and areas of coral growth. (From Billings and Munro see text footnote 3,
fig. 4.8.)

3). Haemulids are carnivores of the third or fourth trophic
level.
See 3.33 and 3.34.

5 EXPLOITATION
5.1 Fishing equipment

Haemulon aurolineatum is caught primanly by hook and line off the
southeastern United States (Manooch and Barans footnote S) but is fre
quently taken in traps off southeastern Flonda, often entenng traps in
large numbers (Craig 1976). It is also taken throughout its range in
trawls and haul seines (Courtenay and Sahlman 1978) and is a common
catch of recreational anglers fishing from shore, bridges, jetties, and
small boats near shore.

Haemulon plumieri is caught primarily by hook and line off the
southeastern United States (Manooch 1976) and is a common recrea
tional catch throughout much of its range. It 1s also harvested by hand
line, seine, and fish traps (Tyler 1964, Courtenay and Sahlman 1978)
Beebe and Tee-Van (1928) also mentioned the use of dynamite to har
vest H. plumieri in Haiti. Haemudon plumieri s frequently taken in bot
tom trawls,

5.2 Fishing areas

Haemudon aurolinearum is fished throughout its range and s abun
dant locally, such as on the Tortugas shimp grounds, in the Gulf of
Mexico, and off Venezuela (Countenay and Sahlman 1978). In most
areas, however, with the exception of Campeche Bank, catches are
very low in relation to abundance. Sokolova (1965) reported that it is
the major commercial fish on Campeche Bank yearround, averaging
60% of the total catch there but most abundant on the castern Bank
Bearden and McKenzie (1972) found commercial concentrations on
live bottom on the open shelf and shelf edge off South Carolina ot 185
55.6 m (10-30 fathoms).

Recreational catches of H. awrolineanen also ocour throughout s
range. Manooch and Bamns (footnote 5) reported that o s the man
grunt in recreational catches between North Caroling and Cape
Canaveral, Fla.



Haemulon plumieri is fished throughout its range, both commer-
cially and recreationally (Manooch 1976). Lyubimova and Kapote
(1971) reported that H. plumieri is one of the most valuable fishes
caught on Campeche Bank and produces the best catches in fairly shal-
low areas (20-30 m) on the central and eastern Bank. Moe (1963)
reported that H. plumieri are commonly caught by recreational fisher-
men on the upper west coast of Florida, often with black sea bass and
black grouper, and are the basic catch of party boats in Brevard, Mon-
roe, Sarasota, Pinellas, Levy, Taylor, and Wakulla Counties, Fla.
Haemulon plumieri is abundant in recreational catches along the south-
eastern Atlantic coast of the United States, especially north of Cape
Canaveral (Fishery Management Plan for the Snapper-Grouper Com-
plex of the South Atlantic Region footnote 6).

Haemudlon plumieri also forms large portions of trap catches in the
West Indies and is the species of greatest abundance (10.74% of the
total catch) caught in traps on Port Royal reefs (Billings and Munro
footnote 3).

See 5.43.

5.3 Fishing seasons

On Campeche Bank, H. aurolineatum commercial catches are high-
est in fall when density is high due to spawning, but occur year-round
(Sokolova 1965). Olaechea and Sauskan (1974), however, reported
that H. aurolineatum is most concentrated on Campeche Bank in win-
ter and spring at 20-60 m, especially on the eastern and central Bank. In
Jamaica, Billings and Munro (footnote 3) reported that grunt abun-
dance was at a minimum between September and November. Recrea-
tional catches in the northern Gulf of Mexico appear to be greatest in
winter; St. Andrew Bay anglers surveyed by Sutherland (1977) caught
H. aurolineatum only from October to March.

Haemulon plumieri is fished throughout the year, though abundance
may vary somewhat locally and seasonally. Lyubimova and Kapote
(1971) reported best catches on Campeche Bank in fall and winter;
Olaechea and Sauskan (1974) reported H. plumieri most common in
winter catches on Campeche Bank. Juarez (1975) found H. plumieri on
eastern Campeche Bank only in spring. Anderson and Gehringer
(1965) collected H. plumieri off the southeastern United States only in
winter and fall, during exploratory cruises.

See 2.22 and 2.23.

5.4 Fishing operations and results

5.41 Effort and intensity

Catch per effort of H. aurolineatum by recreational anglers in St.
Andrew Bay was reported by Sutherland (1977) as 0.03 fish/angling
hour using squid bait and 0.16 fish/angling hour using live shrimp bait.

Manooch and Barans’ (footnote 5) studies of H. aurolineatum in the
South Atlantic Bight indicated that most (67-80%) of the total yield
could be attained at low values of F (0.2-0.25), whereas three times the
effort would be required to catch the remaining 20-30%. From an eco-
nomic and biological viewpoint, Manooch and Barans (footnote 5) rec-
ommended that effort in the fishery should be kept low.

Catch of grunts per unit of effort in the trap and handline fisheries of
Puerto Rico appears in Table 22; grunt catches in Puerto Rico include
H. plumieri, H. aurolineatum, H. flavolineatum, and H. sciurus (Fish-
ery Management Plan for Shallow Water Reef Fish, Puerto Rico and
U.S. Virgin Islands?).

See 4.12.
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Table 22.—Landings per fish trap and per
handline for grunts, Puerto Rico, 1971-75.
(Data from Fishery Management Plan for
Shallow Water Reef Fish, Puerto Rico and
the U.S. Virgin Islands text footnote 9,

table 4-2.)

Pounds per unit of effort
Year Trap Handline
1975 76 4
1974 74 0
1973 48 1
1972 44 B
1971 36 9

5.42 Selectivity

Selectivity of H. aurolineatum catches is probably limited to hook-
and mesh-size considerations. Billings and Munro (footnote 3) pro-
vided some information on fish trap mesh-size selectivity in Jamaica.

See 4.13.4.33, and Figure 23.

5.43 Catches

Catch statistics for H. aurolineatum and H. plumieri are scanty,
because separate statistics are not usually reported for this species
(Courtenay and Sahlman 1978). Grunt landings on the South Atlan-
tic coast of the United States (primarily H. plumieri and H.
aurolineatum) appear in Table 23. In the Gulf of Mexico,
commercial grunt catches averaged 89,600 kg (240,000 Ib) from

Table 23.—Landings of grunts on the South Atlan-
tic coast of the United States, 1971-75. (Data from
Fishery Statistics of the United States, 1971-75,
U.S. Department of Commerce, NOAA, NMFS,
Statistical Digests 65-69.)

Landings

Value
Year (1,000 kg) (1.000 Ib) ($1.000)
1975 13.6 30 5
1974 130.3 287 57
1973 31.8 70 15
1972 19.5 43 4
1971 13.6 30 3

1972 to 1976, with a value of $45.000 (Environmental Impact
Statement and Fishery Management Plan for Reef Fish Resources
of the Gulf of Mexico'). Grunt landings in Puerto Rico (H. plu-
mieri, H. aurolineatum, H. flavolineatum, and H. sciurus) are pre-
sented in Tables 24 and 25.

9Fishery Management Plan for Shallow Water Reef Fish, Puerto Rico and the U.S.
Virgin Islands. Caribbean Fishery Management Council, San Juar, Puerto Rico.
Draft, July 1979.

9Environmental Impact Statement and Fishery Management Plan for Reef Fish
Resources of the Gulf of Mexico. Gulf of Mexico Fishery Management Council,
Tampa, Fla. Draft, February 1980.
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- Table 24.—Quantity and value of grunts landed in Puerto Rico, Haemulon aurolineatum
~ 1971-75. Values in parentheses are percentages of total inshore fish
landings of Puerto Rico. (Data from Status of Fisheries of Puerto

~ Rico, Puerto Rico Department of Agriculture, as appears in Fish- ODCamped!eBank, H. aurolineatum is the main commercial fish
ery Management Plan for Shallow Water Reef Fish, Puerto Rico species, making up about 60% of the total annual catch (Sokolova
and U.S. Virgin Islands text footnoe 9, tables 3-3, 3-4.) 1965). Sauskan and Olaechea (1974) noted a great potential for H
: aurolineatum in the form of whole fish, canned fish, and fish meal and
Landings Value reported experimental catches by rescarch trawlers of 12-16 Uh trawl-
Year SRy Uh000Te) . 61.000)  Shg  STb ing on the eastern Bank at 30 m from July to December Based on a
1975 316.4 697(17)  244(15) 077 035 theoretical model, Sauskan and Olaechea (1974) recommended a max-
1974 271.5 598(19)  I86(15)  0.68 032 imum annual harvest of 37.000-40,000 t on Campeche Bank. Harvest-
1973 185.2 408(14)  125(12)  0.67 031 : = A il
{57 et s (i b okl 0.8 ;:f-v mth aboveS;h(l;Xl)cch wQuld I"K)l'hc ccomnTmﬂl) feasible, and
1970 - 1875 413312)  103(10) 054 025 esting over 53,000 Uyr might damage the stock.
1971-75 In the United States, all grunts landed are combined under one
Average 222.5 490 151 067 030

category (Manooch and Barans footnote 5). Haemulon aurolin
eatum is known to enter the industrial groundfish catch in the north
central Gulf of Mexico (Roithmayr 1965) and the shrimp trawl by
catch. Bearden and McKenzie (1972) reported that 0.2% (at
24.1-37.1 m, 13-20 fathoms) and 2.2% (at 41.7-77.8 m, 22.5-42
fathoms) of the total weight of commercial fish trawled in a survey
off South Carolina were grunts (H. aurolineatum and H. plumieri),

i / 5 k 32 se 0.05-0.23 ke
Tble. 25— Disteibusion ol catch of grunts by with an average weight of 0.15 kg (0.32 Ib) (range 0.05-0.23 kg,

region of Puerto Rico, 1975, (Data from Status 0.1-0.51b).

of Fisheries in Puerto Rico, Puerto Rico Haemulon aurolineatum enters the recreational fishery through
Department of Agriculture, as appears in Fish- out its range. Headboats from North Carolina to Cape Canaveral
RSl Dl for dhalkow Witer ject caught an average of 23.2 t of H. aurolineatum in 1976 and 1977
Fish, Puerto Rico and U.S. Virgin Islands text R. L. Di g a8 cited 1 M i and Ban -
footnote 9, table 3-5.) (R. L. Dixon pers. commun. as cited in Manooch and Barans foot

note 5). Haemulon aurolineatum was the most commonly caught

Landings grunt by these boats.

Percent
Region (1.000 kg) (1.000 Ib) total

Haemulon plumieri

North 1.8 4 |
South 98.5 217 31 e .
East 9.5 87 12 Catches of H. plumieri may be fairly high in local areas: Beebe
West 176.6 389 56 and Tee-Van (1928) reported that H. plumieri were almost always
AR S seen in markets in Port-au-Prince. Motchek and Silva Lee (1975)
Total 316.4 697 100

reported H. plumieri and H. sciurus as the most common grunts in
Cuban commercial catches.

More quantitative data are available for certain arcas. Anderson
and Gehringer (1965) reported grunt landings from the Cape
Canaveral area (Table 26). Although these landings were not bro

Table 26.—Recreational and commercial fishery catches of grunts in the Cape Canaveral, Fla., area. (From Anderson
and Gehringer 1965.)

Recreanonal catch (1963)

Spring Summer Fall Total
Location No. kg Ib No kg b No kg 1b No kg
Cape Canaveral, southern
bridges and causeways —1 - - 1.350 306 674 892 203 446 2242 SO8 1,120
Cape Canaveral, southern
ocean piers - — - 231 52 115 — - 23] 52 115
Port Canaveral, inside T2 16 36 2,840 644 1419 387 88 194 3299 749 1,649
Port Canaveral, outside 86 20 43 - — — 412 94 206 498 113 249
Cape Canaveral, northern
banks - - — 489 110 243 357 80 177 R0 191 420
Cape Canaveral, northern
bridges 672 153 336 424 94 208 3424 774 1,704 4,520 1,021 2248
Cape Canaveral, northern surf  — - — 46 8 24 — - 46 1 24
Cape Canaveral, northern boat  — — - - — — 3406 774 1,704 3406 774 1,704
Commercial catch (1959-62)
1959 1960 1961 1962 Avg
kg Ib $ kg Ib s kg b S ke Ib $ ke b S
5493 12,100 908 2270 5.000 400 - - - = - 1.941 4275 7
INo catch reported.



ken down to species. H. plumieri was probably included. Hunts-
man (pers. commun. as cited in Manooch 1976) reported that over
475,000 H. plumieri, weighing about 329 t and comprising 22 % of
all fish caught in North and South Carolina recreational catches
from headboats, were caught from 1972 to 1975. Ulrich et al.
(1977) found that small catches of H. plumieri were made in the
handline fishery directed at snappers and groupers off South Caro-
lina! Haemulon plumieri catches were 90.8 kg (200 Ib) in 1972 and
272.4 kg (600 Ib) in 1973, with no catch reported in 1970, 1971, or
1974 Average ex-vessel price for H. plumieri taken by these ves-
sels was $0.55/kg ($0.25/1b) in 1976.

Mean catch rates of H. plumieri caught in unbaited traps (4.13
cm mesh) at Port Royal were 265 fish in 1970 and 278 in 1971,
expressed as corrected numerical catch from 1,000 traps, each
soaked for 1 d (Billings and Munro footnote 3). Seasonality, catch
and ingress, and conspecific attraction affects on trap catches are
examined in Figures 31-33.
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Figure 31.—Variations in monthly mean availability of Haemulon plumieri
from trap catches at Port Royal, Jamaica, reefs. (From Billings and Munro see
text footnote 3, fig. 4.7.)

6 PROTECTION AND MANAGEMENT
6.1 Regulatory measures

Haemulon aurolineanun and H. plumieri are subject to regula-
tion under the Fishery Management Plan for the Snapper-Grouper
Compex of the South Atlantic Region (footnote 6) and the Fishery
Management Plan for Shallow Water Reef Fish, Puerto Rico and
the U.S. Virgin Islands (footnote 9). Neither species is covered by
management measures in the Environmental Impact Statement and
Fishery Management Plan for Reet Fish Resources of the Gulf of
Mexico (footnote 10).
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Figure 32.—Mean comulative trap catch and ingress of Haemulon plumieri into
traps on Nassau and Yahoo Reefs, Port Royal, Jamaica. Solid lines represent
cumulative ingress, broken lines cumulative catch. The difference between the
two lines for each reef represents escapement or death in the traps. (From Bill-
ings and Munro see text footnote 3, fig. 3.19.)
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