
















































mud and bottom detritus, algae, worms, mollusks, copepods , iso­
pods , shrimps, small crabs, and plankton, but Randall (1967) felt 
that the algal and detrital material they reported was probably 
ingested incidentally along with invertebrates. Longley and Hilde­
brand (1941) noted that H. aurolineatum is less intimately associ­
ated with coral habitats than some other grunts and found 1,000 
planktonic copepods in the stomach of a single 50 mm SL speci­

men. 
Davis (1967) found alpheid shrimps, stomatopods, ostracods, 

arnphipods, isopods , hermit crabs, copepods, fish, polychaetes , 
gastropods, and sand in H. aurolineatum collected in the Florida 
Keys. Randall (1967) examined guts from Puerto Rico and Virglll 
Islands specimen (Table 6). Edwards (1973) reported polychaetes, 
amphipods, and mollusks as the main foods of H. auro/ineatum In 
Venezuela . Sauskan and Olaechea (1974) reported the diet of H. 
aurolineatum on Campeche Bank as about 70 % cru taceans (squIl­
lids, brachyurans , penaeids), 18 % polychaetes, 7% blue-green 
algae and 5 % small fish. Valdes Munoz and Silva Lee (1977) 
found H. aurolineatum feeding on polychaetes, unidentified eggs, 
amphipods, and mollusks on artificial reefs off the outhwest coast 

of Cuba. 

Table 6.-Stomach con tents of Haemu/oll auro/mealum from Puerto Rico and 
the L.S. Yirgin Is lands . (From Randall 1967.) 

Food 

Shnmps and shrimp lanar 

Polychaetes (Chlocia sp.) 
Unidentified crustaceans 

Untdentified eggs 
Hermit crabs and Ian ae 
Crabs and crab larvae 
Amphlpods (Ampelisco sp .. £/asmopIlI sp £lIrnlht"lls sp. 

Megamphoplls sp., PhOliI sp.) 
Cope pods (Unciillil/a w/gariI) 

Gastropods (A/milia <lUberrUlIi1. CaeculII pllh"hel/lIl11. Rt'lu\(/ sp I 
Pelecypods (So/elllm oceiciCll{(Jlis) 

Barnacle larvae 
Scaphopods (Cadll/us oem. Delllo/Illm sp ) 

Isopods 

33 I> 

11 () 

8 H 

n.::! 
44 
) 7 

1 4 

2 5 
2 I 

10 
0.9 

04 
0.2 

About 44 % of the specimens from Puerto Rico examined by 
Parrish and Zimmerman (1977) contamed crabs, primarily the xan­
thid sandflat crab Micropanope lobifrons, but also Portunus spin i­
carpus, Portunus sp., and Pinnixa. Also frequently abundant in the 
guts were shrimp, such as the carideans Leptoche/a serratorbita , 
Sicyonia, and Latreutes, and alpheids. The squillid Pseudosquil/a 
ciliata; ascidians (mostly Microcosmus helleri); the bivalve mol­
lusks Musculus latera/is, Tellina consobrina, and Pitar sp.; arnphi­
pods (mostly Chevalia aviculae); polychaetes; tanaids; and isopods 
were also found . 

Haemu/on piumieri 

Haemulon plumieri is also a generalized carnivore, adults feed­
ing particularly on benthic invertebrates (Manooch 1976). Beebe 
and Tee-Van (1928) reported H. plumieri collected in Haiti con­
tained echinoderms, polychaetes, mollusks, shrimp, crabs, and fish 
(including Diodon hystrix). Haemulon plumieri from Alligator 
Reef contained polychaetes, majid crabs, alpheid shrimps, isopods, 
fish, and sand (Davis 1967) . Parrish and Zimmerman (1977) found 
crabs and amphipods in specimens of H. plumieri from Puerto 
Rico. Randall (1967) and Valdes Munoz and Silva Lee (1977) pre­
sented detailed accounts of food items of H. piumieri in Puerto 
Rico and the Virgin Islands, and Cuba, respectively (Tables 7,8). 
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Table 7. - Stomach contenl'> of lIoemulon plumieri from Puerto Rico and the 
U.S. Virgin hland., . (from Randall 1967.) 

I'ood 

lrahs (Mllhrul 'p . ) 

Pol yc haete s 
.... (DlluJemll wlfll/ufum, Fucidari\ Inhu/mdn , 

Volume (% ) 

260 
14 .5 

'palang(lId) 12 4 

SlpunculI,h (.4 ,['u/ol/phofl 'P) 8 3 
Ga'lrnpolh (4, l1Ia('(/ anlll/arl/l11 Siromh'/l gigo<) (, 9 
Shnmps (alphe ld ,) H 
Ophlurolds (Opillolhrlt) 5 7 

Unu.1entlfIeolru la lcans 5 3 
FIShes 3 3 
HcmllhnrJ.llC' 3 J 
l nlocnililed anImal nMlter 3 (J 

Hololhunan I fill 0"" p'''I/Jojll_" ..... " ..... , ______________ 2_7_ 

Table S.-Food of Jlaemulon p/umieri in Cuba. If rom \ald(:, \1uo1o, and iha 

let 1977. tables 8.9.) 

t: h iH.'{C' 

Cru,taf,,:\.;,tn'S {("anua (I tr.J('tltid. dmph'roJa. tantJl(t.1CCa 

pnrtunIo,. lnpcp(xh .• ,opoJ mYSlJ. 

CU014JLCanlio nchaliaLcans) 

TUnlcah:, 
f:ch.n"Janh (hlllcHhunan OphlUrcllU) 
\lclllu,b (scaphopc)(h. chllons I urcilld ilmpets) 

F"h h1phlchth) IUS) 
L nlocntlilcu 

PoI) chactt:' 
:\cmcrtt..'Jn, 

FI.. h.n .. .lJerm 
l 

From natural reef. Cayo Ole\?0 Pc!rel 

Volume ($1 ) 

2S 7 

5 

.8 

35 
19 
I I 
03 

l6 
I) , 

O'i 
() , 

425 

Carr and Adams (1973) found that juvenile (21-40 mm SL) from 
Cry stal River were mainly plankttvorou . Copepods were the main 
food item in peclmens 21-35 mm SL. followed b, a to 
mysids and postlarval shnmp (60% of tomach contents of 36-40 
mm fish) . Sand grains and detritu were also found in the stomachs 
examined. ReId (1954) reported similar results from juveniles col­
lected at Cedar Key. 

3.43 Growth rate 

Haemu/on aurolineatum 

Several workers have published information on growth of H. 
aurolinearulll. most indicating that the, grow fairly rapidly before 
maturity and quite slowly after maturity. Sokolova (1965) back­
calculated sizes at age from and reported rapid growth in the 
first 2 yr of life of Campeche Bank fish. Sauskan and Olaechea 
(1974) also found that H. auro/ineatum on Campeche Bank grew 
more rapidly prior to maturity than after. Olaechea and Hernandez 
(1976) calculated a von Bertalanffy relationship for Campeche 
Bank H. aurolineatum, with considerably different parameters. 
Manooch and Barans (footnote 5) aged specimens from the South 
Atlantic Bight , using otoliths and scales, and found that the first 
annulus of the otolith usually formed in late winter or early spring. 
Growth increments of H. aurolineatum aged by scales were: 



Age increment (yr) Length increase TL = 1. 7489 SRO.9572 (r= 0.93, n= 103). 

I-II 
II-Ill 

Ill-IV 
IV-V 

(mm, TL) 
46.5 
21.1 
17.0 
14.5 

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. 

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

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 aurolinealum. 

Mea!\urement Age (y r) 

and 2 3 4 5 6 7 8 9 
~our('e 

\lean lenglh (em) 

Sokoll)\ a 1965
' 

8.94 1240 15 .2 1 17 .22 18.94 20.20 
, 

Sauskan and 

Olaechea 1974J 10.7 14 7 172 18.0 18.5 19.3 20.0 

Manooch and 

Bam n;, (IC\I 

foolnolc 5)" 13.5-1 18 19 20.30 22.00 23.45 2557 26.58 2770 28.67 

Manooeh and 
Bamn, (le\1 

footnote 5)'\ 1030 10.93 1993 21.60 2304 2-162 25.80 26.62 28.05 

1>lanooeh and 
Bam", (ICX! 

footnote 5)0 12 2-1 1594 1892 21.31 23.22 2476 25.99 26.98 27.78 

\Ican "eighl (g) 

Sau,kan and 

Olacchca 1974' 46 ( lJ2 3 1257 130.0 1-1-16 156.0 166 .8 

Sau,kan and 

Olaechca 1974' 33 6 ~O.8 116 .8 1383 150 .5 1573 160.1 

ICampcche Bank. 1964. len~lh, back-calculaled from scalc,. Iype of lenglh measuremenl unspecified. 
~ Not gJ\cn 

'Campechc Bank . observed lenglhs. I) pe of lenglh measuremcnl unspecified 

"South AllanliC Blghl . observed IOlal lengths. 

'Soulh AllanliC Bighl . back-calculated total lengths 

.Soulh Allanlic Blghl : [ncorellcal lola I lengths based on von Benalanffy equa li on: 
I.; 310(l-exp[- 0220 17(1+ 128)1) 

7Campeche Bank. obsened ",eights 

'Campechc Bank: Iheoretical weighls based on \'on Benalanffy equal ion 
W; 1.645 .5( I-exp[ - 0664(1+ 0.34))). 

Table IO.-Von Bertalanff} growth equation parameters for Haemulon auroli­
nealum and H. plumieri. Standard equation for length at age is: I, = L~(I ­

e kI, '0'), and for weight at age: w,= W~ (I-e kl' '0' lb. 

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 = 0.3001- 0 .20, where I is fork length and d is body 
depth, both in centimeters. 

SpeCll!~ 

and 

~ource Localll) 

H GUI"(I/iIlCOIUIH 

Sau,kan and Campeche 
Olaechea Bank 
1974 

Olaechca and Campcchc 
He rmindez Bank 
1976 

Manooch and Soulh Allan-
Baran, 1979 

li e Bighl 

H. p/umieri 

Billing, and Jama ica 
Munro (text 

iootnOle 3) 
Manooc h 1976 Carol inas 

'Nol give n. 

Parameter 

L~ W~ to 
(cm) (g) (y r) 

_I 164 5 - 034 

27. 13 - 1.75 11 

3 1. 0 - 1.28 

42.0 

64 .0 - 1.007 

K 

0.664 

0. 1839 

0 .22017 

0 .34 

0.1084 

b 

3 
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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 ll .-Length-we ight parameters for Hoem uloll ourolineatum and II . plumieri. The length-weight relation,hip 

is defined as: L = aWl>, where L is length in centimeters and Wis body weight in gram~. 

Species Loca lity Rc,tnetlon, 

H. auro/inealUm South At lantic Bight 

Jamaica Specimens 7 2 11 .6 em FL 

Jamaica pecimens l21-ISOemFL 

Venezuela 

H plLl/nieri N. and S. Carolina Male, and females 

Nand S. Carolina Male, only 

Nand S. Carolina Female, only 

Jamaica 

IUsed rotallenglh. wet body weight r= 0.996." = 70 
2Used fork length, wet body weight 

'Used standard length. dry body weight 

"Used total length, wet body weight; r= 097 

Table l2.-Growth of tagged-recaptured Haemulon 

plumieri in the eastern Gu lf of I\ le\ico. (From 1\loe 

1966, table 7; 1967.) 

TL at tagging TL at recapture Gro"th rate 
(mm) (mm) (mm.mo) 

225 234 36 

262 338 20 

264 280 19 

280 286 24 

287 307 1.4 

Length-weight relationship parameters of H. plumieri are pre­
sented in Table 11. Females weigh somewhat less than males of a 
comparable length (Manooeh 1976). Billings and Munro (footnote 
3) calculated other body relationships of H. plumieri: 

SL=0.92 FL-0.5, where SL is standard length and FL is fork 
length; 

TL= 1.15 FL, where TL is total length; 
body depth (em) = 0.366 FL (em) - 0.50; and 
scale radius (mm) = 0.366 FL (em) + 1.35. 

L.,_ 
40 

1 30 
X ... 
" ~ 
~ 

'" 2 .. 
2 

10 

Parameter 

a b Source 

00099 30905 M"nooch and Baran, 
(text footnote 5)1 

00094 3 25 Billing' "nd Munro 
(texl footnote 3)2 

00298 279 Billings dnd Munro 
(text footnote 3)2 

0.0021 34396 Edwards 1971' 

o 01 ~O 30229 Manooch 1976-' 

0.0135 30503 Manooch 1976-' 

0.0153 30214 Mdnooch 1976" 

0.0238 2.93 BillIngs and Munro 

(text footnote 3)2 

0+2 t+4 t+6 

AGE (yro) 

13S3 W 

1000 

soo 

~ ... 200 % 

~ 
100 i 
so 

,.,8 

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

TL=0.5180 (SR) I 18'4 (r= 0.93). 

Figure 1~ .-Gro" th c un e for Hoem ulon plumien' in Jamaica estimated us ing 

the gro" th eq uatio n : I H+ I)=Lw(l-k) + kl, derh ed from \ on BertaJanIT). "here 

Lro= 42 cm. k= 0.71. a nd (= I )r. The instant a neoll5 g ro\\th r a te (K) is 0.34. 
(From Billings and Munro see text footnote 3, fig . 3.7.) 

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

Source 2 3 4 

Kapote 1971 1 , 
23.8 26.5 

Kapote 1971' 23.6 25.8 
Kapote 1971 4 23.6 26.0 
Manooch 19765 17.7 22.7 26.7 29.6 
Manooeh 19766 20.9 26.3 30.5 
Manooeh 19767 9.7 18.5 24.4 28.3 

ICampeche Bank; males only; total lengths. 
'Not given. 

3Campeche Bank; fe males on ly; total lengths. 

Age (yr) 

5 6 7 

29.1 30.7 
28.3 
28.0 30.7 
32.9 35.6 39.0 
32.8 35.8 39. 1 
3 1.4 34. 1 36.7 

4Campeche Bank; males and fema les combined ; total lengths. 

8 

41.2 

40.0 

38.9 

5North and South Carolina; empirical to ta l lengths based on sca le readings . 

6North and South Ca rolina; empirical total length$ based on otolith readings. 
7North and South Carolina; calculated total lengths based on scale readings. 
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9 10 II 

43.0 45.0 46.8 
42.8 44.9 45 .6 
41.4 43.9 46.6 

12 

48.2 

48.1 

49 .2 
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Figure IS.-Comparison of absolute. back-calculated. and theoretical gro\l th runes for Haemuloll plumieri from the southeastern Atlantic coast of the United States, 

obtained from scale readings. (From Manooch 1976, fig. 6.) 

3.5 Behavior 

3.5 I Migrations and local movements 

Haell/ulon aurolineGlllni 

Movements of H. allrolineatum are of three types: seasonal 
inshore-offshore migrations, size-dependent habitat changes, and 
nocturnal foraging migrations. Seasonal inshore-offshore migra­
tions have been noted on Campeche Bank by several authors. Indi­
vidual apparently gather in fall on ea tern Campeche Bank to 
spawn (Sokolova 1965). Lyubimova and Kapote (1971) similarly 
reported H. aurolineatum most dense on the eastern and central 
Bank in fall and winter. Offshore migrations in spring-summer and 
inshore migrations in fall-winter were mentioned by Olaechea and 
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
lleGlum in reef areas of southern Florida. Different size-groups 
inhabit different patch reefs, and apparently move away when they 
reach a certain size. Manooch and Barans (footnote 5) noted a 
minor offshore migration of adults and juveniles in the South Atlan­
tic Bight in winter. Haemulon aurolineatum appears to avoid water 
shallower than about 20 m during winter north of Florida (Manooch 
and Barans footnote 5). 

Nocturnal foraging migrations of grunts, including H. 
aurolineatum, are well known. Such migrations have been noted in 

the Virgin Islands (Randall 1963; Collette and Talbot 1972; Smith 
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and Tyler 1972; Ogden and Ehrlich 1977) , Puerto Rico (Parrish and 
Zimmerman 1977) , Jamaica (Billings and Munro footnote 3), the 
Florida Keys (Davis 1967), and on offshore platforms in the north­
ern Gul f of Mexico (Hastings et al. 1976). These migrations usu­
ally begin at dusk, with the dense diurnal schools becoming less 
organized and finally dispersing over grass and sand flats . Fish 
return to their diurnal resting schools at dawn . Such migrations 
may reduce predation on the adults, increase avaiJable foraging 
areas, and play an important role in energy input to reef communi-
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Figure 16.-Main zones of concentration of Haemulon aurolillealum on Cam­
peche Bank and probable seasonal movements. (From Olaechea and Sauskan 
1974, fig. 2.) 



ties. No information exists on foraging migrations of grunts in 

deeper water. 

Haemulon plul11ieri 

Although some short-range migrations of H. plumieri may occur, 
most evidence indicates that movements are slight and confincd 
primanly 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 mil from the tagging site, and only 26% moved 

more than 4.8 km (3 mil. Moe (1966) felt that these were probably 
casual wanderings ratherthan 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, primanly 

H. plumieri, migrating along the shore of North Bimll11, Bahamas. 
over open sand. These schools of 4,500-10,000 IndIviduals ma) 
have been moving to avoid turbid water created by a storm. 

Juveniles may change habitats or reef resting sites dunng 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, JamUlcll, at 
about 25 cm FL, but their migration routes are unJ...nov, n. 

Most documented movements of H. plul1Iien are dlurnal­
nocturnal foraging migrations. Ogden (1977) and Ogden and 
Ehrlich (1977) studied these migrations extensively m 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 ~0-30 min before sunrise. 
Largest fish left the reef first and returned last. Schoob 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. parmi off Windley Key, Fla . , (Davis 1967) 
and with H. striatum in Biscayne National Monument, Fla. (Stone 
et aJ. 1979). Juveniles of H. aurolineatum school with juvenil e H. 
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jlavolineUlum in St. John (Sm ith and lY le r 1972). Ogden ( 1977) and 
Ogden and Ehrl ich ( 1977) reported heterotypic resttng schools o f 
grunts, includ ing H. aum/inca/um and H. plumicri, on patch reefs in 

St. Croix. Starck and Davis (1966) found H. aurolillealum in small 
resti ng schoob among the coral Acropora cervicornis III the Florida 

Keys . 
Hacll1l1/on p/ulllieri has been observed school Illg with H. 

SCiuru.l, H. jlavolinealUm, ACanlhurtl.1 chirur/?u.I, Mulloidichlhy.1 
lIIarlillicus, and other species (Col lette and Talbot 1972; Motehek 

and Sliva Lee 1975; Ogden and EhrlIch 1977) Schoo ls arc com­

mon in reef areas dunng the day, partIcularly near patch reefs 
(Bohlke and Chaplin 1968; Ogden 1977; Ogden and EhrlIch 1977). 
Collette and Talbot (1972) reported H. plilmieri common in small 

resting schools of 5-20 IndIVIduals on Virgin I51and reefs. Ogden 
(J 977) found that small juvenile H. plilmien ~chool with Juvenile 
H. flam/incatum on patch reef~ at St CroiX, while larger juveniles 

(15-25 cm. measurement unspecIfIed) roam the reefs and adjacent 
Oats. HeterotypIc schools of young grunts arc often assocIated with 

the corals Po flies porites and Acropora pa/mala on St. Croix patch 
reefs (Ogden and EhrlIch 1977). v,hereJs larger 5ubadult (12-15 
cm, measuremcnt unspecified) In schools of up to .... everal hundred 
indl\ Iduals are no longer assocl.Jtcu v,\th any particular coral for­

matIons. Schools remam Intact dunng the dJ: and break dov.n at 
nIght v, hen the fish Icave the rcef to forage. 

Conspecific attraction tends to drav, H p/umleri into fish traps. 
though ,>ome arc "nov,n to eSLape (Billings and Munro footnote 3). 

Billings and Munro (footnote 3) founu that If more than four H. plu­
I11leri v,ere in a JamaIcan fish trap. catches thereafter increased con­
SIde rably . 

4 POPCLATIOl\ 

4. I Structure 

4. I I Sex ratio 

Sex rallO of H. ([lIrullllelllulII IS llose to I: I (So]..olo\·a 1965). 
Billing. anu Munro (footnote 3) reported 530/, females anu 47"'r 
males from fi h-trap catches at Port Royal . 

Sex ratios of H. pllll11ieri from trap catche 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.-5e, composition (in percent) of Haemulon plumieri 
from Jamaican trap catches. (From Bi llings and Munro see te,t 
footnote 3, table 4.1.) 

Local It) 

Sex Pon Royal reefs Pedro Cays Pedro Bank 

Females 57 59 69 
Males 43 41 31 

4.12 Age composition 

Sokol ova (1965), Sauskan and OIaechea ( 1974), and Olaechea 
and Hernandez (1976) studied age compos ition of H. auro/in eatum 
on Campeche Bank (Tables 15 , 16). Only fi sh 3 y r old and older 
ente r the commercial fi shery on Campeche Bank , with 4-yr-olds 
dominating catches. 
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Figure 17.-Variations of sex ratio in bimonthl) trap catches of Haemulon plu­
mieri from Port Royal, Jamaica, reefs over a 2-) r period. (From Billings and 
Munro see te,t footnote 3. fig. 4.1.) 

Table IS.-Age composition (in percent) of 
Haemulon aurolillealum on Campeche Bank in 
1964. (From Sokol ova 1965, table 6.) 

Age (yr) 

TIme of catch 3+ 4 + 5+ 

January. February 9.0 680 230 
March-May 19.6 652 152 
June-Augu,t 18 I 638 18. 1 
September-December 23.-1 620 14 .6 

Total 18 .7 64.4 16.9 

Table 16.-Age composition (in percent) of Haemuloll aurolillealum on Cam­
peche Bank, and total fi shing effort in thousands of hours of trawling of an 
SRT-M-type vessel. (From Olaechea and Hernandez 1976 , table 1.) 

Age group' 
Total 

Year 2 3 4 5 6 effon 

1969 020 770 2850 30.50 26 10 ,30 0.70 18.689 
1970 0 . 10 6.30 2600 34.40 2760 8.50 I 10 16 . 125 
197 1 440 24.20 29.90 2970 10 .20 I 60 20431 
1972 o 10 9.20 28.90 30.30 2500 5.80 0.70 12680 
1973 140 9.47 26.47 38.34 25.44 7.9 1 1.64 14 . 187 
1974 078 12.47 30. 15 28.53 22.59 4 .77 0.81 I 7.109 

I E,lImated effon 

Manooch (1976) reported that older H. plumieri from off the 
Carolinas were always males. Males up to 12 yr old were collected, 
but females reached only 9 yr. 

See 3.43 and 4.4. 

4.13 Size compo ition 

Experimental trawling for H. aurolineallllll on Campeche Bank 
(Sokol ova 1965) produced a frequency mode of 17-19 cm (mea­
su rement unspecified) . This changed only slightly with season and 
was imilar 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 distnbutions for three 
year-classes on Campeche Bank are shown in Figure 19. Weight of 
H. aurolinearum in commercial catches varied from 60 to 190 g, 
with 30% of the fish weighing 110-130 g (Fig. 20). Wenner et al. 
(l979a. b) developed length-frequency plots based on MARMAP 
trawl surveys off the South Atlantic Bight in 1973 and 1974 (Fig. 
2 1). 
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Figure 18.-Size composition of Haemuloll aurolillealum from Campeche Bank 
in 1964, caught b. experimental tra,\ling . (From Sokolo.a 1965. fig . 7.) 
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Figure 19.-Length and "eight distributions of three )ear-classes of Haemulon 
aurolillealum on Campeche Bank in 1964. Ages are expre,sed in )ears. (From 
Sokolo,a 1965 data, tables 8, 9.) 
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Figure 20.-Weight of Haemu/oll aurolilleafllm in commercial catches from 
Campeche Bank in 196-'. (From Sokolo\a 1965, fig. 8.) 
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Figure 21.-Length-frequenq distribution of Haemu/oll aurolitleafum caught 
in the South Atlantic Bight during fall 1973 (solid line), and sp rin g 1974 (bro­
ken line), b} MARl\IAP tra,,1 inHstigations. (From Wenner et al. 1979a, fig. 
SF; 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. ::!::!-::!4). 

See 3.43 and 4.4. 

4.14 Subpopulations 

See 1.23. 

4.2 Abundance and density 

Haemulol1 aurolineatum 

Haemulon aurolineatum has frequently been reported as an 
abundant or dominant species where it occurs. Beebe and Tee-Van 
(1928) reported H. aurolineatllm 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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near Jamaica. Peak" marked" itll arro"" are probable )ear c1asse~. (From 
Billing" and \lunro see te-t footnote 3, fig. 3.3.) 

40 

.. 30 
u 
~ 
~ 

~ 
II< ... 20 

:; 
" ~ 
~ 
u 
~ 10 ... 

lS 20 

"\\, 

· · · · . . , , · · · 

2S 30 

FORK LENGTH (em) 

. . , 
35 40 
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trap catches (solid line) of Haemulon plumieri from Jamaica stations" here 
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et al. (1962) caught H. aurolineatllm in potential commercial quan­
tities off the southeastern United States on the Silver Bay; and Parr­
ish and Zimmerman (1977) reported that H. allrolineatum 
dominated grunt catches in Puerto Rico. 

Randall (1963) found that juvenile H. alirolinealUI11 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. aurolinearulIl were by far the dominant inhabitants 
of patch reefs in Biscayne Nation!!l 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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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): 

Offshore 
In hore 

Percenrage of toral 
catch 

No. 
12 % 
43% 

WI . 

6% 
42% 

Haell1ulon plumieri is second only to black sea bass in inshore 
catches on the Carolina shelf. 

On Campeche Bank, H. plumieri is caught in trawl s at depths of 
23-36 m, but is not a major component of the catch (Sokolova 
1965). Sauskan and Olaechea (1974) and Olaechca 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. ourolineatum), with a mean density of 0 .00 18 t/ha (4.04 t/ 
10 nmi~) in the sampled area. Lyubimova and Kapote (1971) found 
greatest densities of H. pllllnieri 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 (Bi llings and Munro footnote 3). On 
Pedro Bank reefs in Jamaica, H. plulIlieri and H. jlOl'ollllealulIl are 
numerically dominant (Billings and Munro footnote 3). 

4.3 Natality and recruitment 

4.31 Reproduction rates 

Mean fecundity of 13 lipe female H. ourolineatil/ll from Jamaica 
(mean length 15.4 cm FL. mean weight 69 g) \.\as 30.000 eggs/ 
female (435 eggs/g). The greatest observed fecundity was 83,000 
eggs in a 13 .1 cm FL, 135 g female (615 eggs/g) whose ovary 
weight was 7.5 g (Billings and Munro footnote 3). umber of 
spawns per year is not known. 

Billings and Munro (footnote 3) calculated a fecundity-weight 
relationship for H. pill/Ilieri from Jamaica of e = 607 II' - 93,000, 
where e is fecundity and II' 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 27.-Yield per recruit curve of Haemulon aurolilleatum on Campeche 
Bank for different values of fishing mortalit) (F). (From Olaechea and Her­
nandez 1976, fig. 1.) 

3.32 yr. Recruitment of H. aurolinearum 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 rec ruit­
ment is 16.5 cm FL. The minimum length of H. aurolinearul11 
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. 
plwnieri is fully recruited to the fishery at 15 .5 em FL, with a mean 
recruitment length of 14 .9 cm (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 

Haemulol1 aurolineatum 

Natural mortality of H. auroli'}eatum is caused by predation, dis­
ease, and senility (Billings and Munro footnote 3). A mortality rate 
calcu lated from Pedro Bank trap catches is given in Table 17. 

Sauskan and Olaechea (1974) calculated a mean total annual mor-

Table l7.- 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 grou p 
(FL,cm) 

12 .0- 12 .9 
13.0- 13 .9 
14.0- 14.9 
15.0-15.9 
16.0-16.9 
17 .0- 17 .9 
18.0-18.9 
19 .0- 19.9 
20.0-21. 9 

L~= 23 cm 
K= ? 

% Frequency 

1.7 
5.5 

28.9 
43.0 
17.9 
2.6 
0.4 

!s (length at fu ll recru itment) = 16.0 cm 

Relative frequency 

0.04 
0. 13 
0.67 
1.00 
0.42 
0.06 
0.01 

I (mean length above full recruitment) = 16.9 cm 

Z= K(L~-/) =? 

(7 -Ie) 

ZIK= L~-I =6.78 (= MIK) 
/-1 

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

2= M + qf= 0.1332+ 0 .0356 (j) 

where 2 is total mortality, M is the instantaneous rate of natural 
mortality, q is the catchabi lity coefficient, and fis fishing effort in 
thousands of hours of trawling of an SRT-M -type vessel. This 
equat ion appears as 2= 0 . 1332 - 0.0356 if) in Olaechea and 
Sauskan's paper, with the mean value of 2 given as - 0.6766. This 
may have been an error; the equation and 2 value presented above 
seem more reasonable. Although not enough information is given 
to evaluate their mortality estimates, Olaechea and Sauskan's figure 
fo r natural mortality seems remarkably low and suggests heavy 
fi shing pressure. 

Manooch and Barans (1979), worlGng with fish aged by scales and 
otoliths, stated that H. aurolineatum 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 % (2= 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 of37-51 % (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 of2.75 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 IS. - Derivation of a nnual mortality rates from the relative abundances 
of successive length groups of Haemuloll 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 essenlia ll) 
unexploited , fishing mortality (F) is 0, and total annual morIa lit} rate (Z) is 
equal to the natural mortality rate (M). (From Billings and Munro see texl fool­
note 3, table 4.3.) 

Length Unexploited Pedro Bank Port Royal Rcef\ 

group Relative 
(FL.cm) % Frequency frequency % Frequency 

12 .0- 12 .9 
13 .0-13.9 
14 .0- 14 .9 
15 .0- 15.9 
16.0- 16.9 
17 .0- 17 .9 
18.0-18.9 
19.0-19.9 
20.0-20.9 
210-21.9 
22.0-22.9 
23.0-23.9 
24.0-24.9 
25.0-25.9 
26.0-26.9 
27.0-27.9 
28.0-28.9 
29.0-29.9 
30.0-30.9 
31.0-31.9 
32.0-32.9 
33.0-33.9 
34.0-34.9 
35.0-35.9 
36.0-36.9 
37.0-37.9 

0.27 
0.57 
0.33 
1.07 
1.1 3 
4.20 
9.00 

11.80 
16.43 
15 .30 
14.83 
12.60 
8.03 
2.40 
0.83 
0.37 
0.07 
0.27 
0.20 

Ie (length at full recruitment) 
Mean FL 
ZIK 
Z 
F 

£(= F/Z) 

0.02 
0.03 
0.02 
0.07 
0.07 
0.26 
0.55 
0.72 
1.00 
0.93 
0.90 
0.77 
0.49 
0.15 
0.05 
0.02 

+ 
0.02 
0.01 

0.08 
2.83 
7.82 

11 .78 
1665 
11.27 
II.D:! 
8.97 
808 
8.18 
6.42 
5.17 
3.80 
1.92 
085 
007 
0.07 

0 
0 
0 
0 
0 
0 
0 
0 
0 

27.0 em 
29.45 cm 
5.12(= MK) 
1.77( = M) 

o 
o 

RclatJlc 
Irequenc) 

0.01 
0.24 
0.66 
1.00 
0.99 
0.96 
0.94 
0.76 
0.69 
0.69 
0.54 
0.44 
0.32 
O.ln 
0.07 
0.01 
001 

0 
0 
0 
0 
0 
0 
0 
0 

0 

AdJu,tcd 
Ircqucnc) 

145 

77 
63 
1.2 
o , 
01 

+ 
+ 
(I 

o 
o 
o. 
o 
o 
II 

o 
o 

210cm 
220 em 

200 
690 
5 13 
074 



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) (VII-oldest) classes Chapman Jackson Heinke Holt mortalltyl 

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 0.53 048 

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 0.43 043 052 048 

1974-75 Cape Lookout 2237 8 0.38 029 0.29 0,43 0.37 

1974-75 Cape Fear 368 7 0,48 0.40 0.40 0,47 045 

1974-75 Cape Romain 332 7 0.42 033 0.33 0.42 0.39 

IMean of Robson and Chapman, Jackson, and Beverton and Holl method values. Heinke estimate was not used In 

Obtaining mean mortalities Since method was almoslldcntical to Jackson 
2Sample size was age V-XII. 
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Figure 28,-Catch curves for 5,135 Hael1llllon 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 potentia l annual yie ld for R = 0.48 X 10' individua ls on coef­
ficient of fishing mortality (F), "here M= 1.65,1,= 2.88, 1m", = 7, 
10= -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, fi~. 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 
Hermindez, leveling off at higher values of fishing mortality (Fig. 29). 

Haemulon plumieri 

Billings and Munro (footnote 3) estimated recruitment indices for H. 
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 Ha emulon plumieri from 
Jamaica , (From Billings and Munro see text footnote 3.) 

No. per Monalit) Recrullment 
I, 1.000 lrap-da), rate Inde\ 

Localion (om) FL Of Z R' 

E. Pedro Ban!.. 26.2 262 1.77 463 
S. Pedro Ban!.. 26.2 481 1.77 85 1 
W. Pedro Ban!.. 26.2 83 1.77 147 
Port Royal reefs 14.9 265-278 6.9 1.828-1. 918 
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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). 

Haemulon 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. Lyubin10va and Kapote 
(1971) reported best catches on Can1peche 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, dUling 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 shrin1p bait. 

Manooch and Barans' (footnote 5) studies of H. aurolineatum in the 
South Atlantic Bight inclicated 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. plwnieri, H. aurolineatum, H. jlavolineatum, and H. sciurus (Fish­
ery Management Plan for Shallow Water Reef Fish , Puerto Rico and 
U.S. Virgin Islands9). 

See 4.12. 
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Ta ble 22.-Landings per fish trap and per 
handline for grunts, Puerto Rico , 1971-75. 
(Data from Fisher y Management Plan for 
Shallow Water Reef Fish , Puerto Rico and 
the U.S. Virgin Islands text footnote 9 , 
table 4-2.) 

Pounds per un it of effort 

Year Trap Handline 

1975 76 4 

1974 74 0 

1973 48 I 

1972 44 3 
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 Jan1aica. 

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 ~tlan­
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 lb) from 

Table 23.-Landings of grunts on the South Atla n­
tic coast of t he United States, 1971-75. (Da ta from 
Fishery Statistics of the United States, 197 1-75, 
U.S. Department of Commerce, NOAA, NMFS, 
Statistical Digests 65-69.) 

Landings Value 
Year (1.000 kg) (1.000Ib) ($1.000) 

1975 13.6 30 5 
197 .. 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 fo r Reef Fish Resources 
of the Gulf of Mexico 'O). Grunt landings in Puerto Rico (H. plu­
mieri, H. aurolineatum, H. jlavolineatum, 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 Juan. Puerto Rico. 
Draft. July 1979. 

IOEnvironmental Impact Statement and Fishery Management Plan for Reef F;ish 
Resources of the Gulf of Mexico. Gulf of Mexico Fishery Management Counci l. 
Tampa, Fla . Draft, February 1980. 
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ken down to species, H. plumieri was probably included . Hunts­

man (pers. commun . as cited in Manooch 1976) reported that over 

475,000 H. p/ul11ieri, weighing about 329 t and comprisi ng 22 % of 

all fish caught in North and South Carolina recreational catches 

from headboats, were caught from 1972 to 1975. Ulrich et a l. 

(1977) found that small catches of H. p/ul11ieri were made in the 

handline fishery directed at snappers and groupers off South Caro­

I ina: Hael11u/oll p/umieri 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. p/lIl11ieri taken by these ves­

sels was $0.55/kg ($0.25/lb) in 1976 . 
Mean catch rates of H. p/lIl1lieri caught in unbaitcd 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 I d (Billings and Munro footnote 3). Seasonality, catch 

and ingress, and conspecific attraction affects on trap catches arc 

examined in Figures 31-33. 
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Figure 31.-Variations in month I) mean availabilit) of Haemuloll plumieri 
from trap catches at Port Ro) ai, Jamaica, reefs. (From Billings and l\lunro see 
te,t footnote 3, fig. 4.7.) 

6 PROTECTION AND MANAGEMENT 

6.1 Regulatory measures 

Haelllu/on allro/ineatlllll and H. p/lIl1lieri 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 Reef Fish Resources of the Gul f of 
Mexico (footnote 10). 
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t"o lines for each reef represents e~capement or death in the traps. (From Bill­
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