








Beaugregory: Emery (1973) reported the Beaugregory nesting around islands.
BredeI' and Rosen (1966) noted it often placed its eggs i~ large, empty conch
(Strombus sp.) shells, or utilized undersides of rocks and dead sea fans.
Females began breeding at 5.5 cm (2 in.) in length, and the breeding season
extended from June to August (Longley and Hildebrand 1941) •.

Yello\lltail Damselfish: This species nests belo\llthe ridge of Firer corlOn in
areas of heavy algal gro\llth. Breeding occurre? from June to August (Longley
and Hildebrand 1941).

Sergeant Major: Nests are found belo\llthe breaker zone in deeper, quieter
surge channels on the outer reef. Cummings (1968) reported these fishes
aggregate \IIhennot involved in reproductive activity. Stark and Davis (1966)
observed nesting year round at Alligator Reef, \IIitha peak in the summer.
Males \IIerefound guarding from 4,000 tb 84,000 eggs, the average female
contributing 20,000. Clut6h size (number of eggs laid) appeared to be limited
by substrate (bottom) type.' ...

Honey Gre~ory: Emery (1973) located nesting Honey Gregorys in the back reef
rubble area at Looe Key and Alligator Reef, Florida.

Yello\lltail Reeffish: Reproductively active fish \IIerefound in August in the
Dry Tortugas (Longley and Hildebrand 1941). No other data available.

Blue Chromis: Feddern (pel's. commun.) has observed the Blue Chromis \IIith
sand nests and nests on hard substrate \IIith10\11algal cover. Myrberg et al.
(1967) studied a, closely related species, the Bro\llnChromis (Chromis multilineata).
These fish \IIerereported to defend small areas around rocky ledges and
crevices 3-20 m (9-60 ft.) in depth year round. Group aggregations occurred
above these territorial areas, and females \IIereobserved to individually deposit
eggs on nesting areas prepared by the male. In one case, paired spa\llning
\IIithoutgroup aggregations \liasobserved. The eggs themselves \IIeremicroscopic,
visible under a 10\11pO\llerdissecting microscope.

2.6 Behavior

Damselfishes are characteristically extremely territorial (IV) \IIiththis
territoriality becoming pronounced during the breeding season. HO\llever,the
Beaugregory and Cocoa damselfish rema'in extremely territorial year round •.
Thresher (l976) , addressing the territoriality of the Threespot damselfish,
sho\lledthe size of the territory defended to be related,to the type, of food
eaten by the invader. Protection of the eggs and shelter site are also
dependent upon territoriality.

Starck and Davis (1966) observed diurnal feeding in damselfishes. These
fishes moved into caves and crevices at night to hide (except males guarding
eggs, a duty they perform day and night). Emery (1973), observed the Sergeant
Major moving 10\11in the \IIatercolumn as the sunset, schools breaking up, and
fishes assuming a dark color phase. Yello\lltail damselfish dulled in color
and rested on their pelvic fins in crevices. The B1LieChromis also darkens. at
night, moving into crevices. The Beaugregory, Cocoa and Threespot damselfish,
Honey Gregory, and Yello\lltail Reeffish did not undergo color changes, but did
move back into reef crevices at night.



3. APOGONIDAE: CARDINALFISHES
.Cardirialfishes are nocturnal (active at night), reddish, large-eyed fishes,

associated with coralreers in.tropical waters. Because they are so numerous
and occupy so many habitats on the reef, Goodson (1976) has termed these fishes
"masters of the night reef". Their small size and interesting colorations and
markin~s have enabled these fishes to grow in popularity on the aquarium market.
Cardinalfishes demand a high water quality and prefer live food. Therefore,
they are not always successful in the home aquarium (de Graaf 1973).

3.1 'Description of the Commercially Valuable Species and Their'
Biogeography

Cardinalfishes are characterized by two well developed, distinct, dorsal
fins (I); one spiny and the other soft-rayed. They have a large mouth and
a rounded forked tail (I). The reddish coloration of these fishes is a common
characteristic of nocturnal fishes', especially on reefs. The red color enables
the.fish to hide in crevices and blend into the shadows during the day.

Bohlke and Chaplin (1968) reported lBspecies in the Bahamas. Livingston
(1971) reported at least 8 species on Alligator, Long, and Triumph Reefs.
Starck (1968) reported 17 species on Alligator Reef. Two species are considered
here. Species descriptions have been adapted from Bohlke and Chaplin (1968)
and Randall (196B).

Flamefish, Apo9on maculatus Poey 1861
The Flamefishis bright red with a rOl1nd,

black spot beneath the rear of the second dorsal
fin (A), a broad blackish, saddle-like marking
on the caudal peduncle (B), and a dusky spot on
the operculum (gill cover) at eye level (C).
The maximum length of this species is 10 cm (4 in.).

The Tlamefish is found from NelliEngland to Bermuda, the Florida Keys and
the Bahamas, to Brazil,inciuding the Gulf of Mexico.

A Barred Cardinalfish, _A_p_o_go_n__b_in_o_t_a_t_us_Poey 1867
Like the Flamefish, the Barred Cardinalfish

is bright red, but has t\IIoblack bars on the body
(A). This species reaches 13 cm (5 in.) in length.

The Barred'Cardinalfish occurs from Bermuda, SoLithernFlorida, and the
Caribbean to Venezuela.
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3.2 Local Habitat in the florida Keys
During the day, according to Straughan (1973), cardinalfishes hide.under

ledges, or small coral heads. At night, they emerge into the \IIatercolumn to
feed.
flamefish: Several investigators have reported'the flamefish to be the most
\IIidelydistributed of all cardinalfishes in offshore areas (Longley and
Hildebrand 1941, Stark and Davis 1966, and Livingston 1971). Livingston (1971)
found the daytime habitat to be holes and ca\7es in and around the reef. They
occurred singly and in pairs and \IIereoften associated\llith the Long-spined
sea urchin. flamefish have also been reported by Straughan (1963) to occupy
inshore sponge beds. At night, the f1amefish can be found out in more open
\IIatersfeeding, but they remain near the daytime shelter area (Longley and
Hildebrand 1941, Livingston 1971).
Barred Cardinalfish: This species is an offshore d\lleller,located in holes
and ledges by day and emerging into the \IIatercolumn at night to feed
(Livingston 1971). In the Tortugas, Longley and Hildebrand (1941) found this
species to be associated \IIithfinger coral and ledges of other more massive
corals.

3.3 food Habits
Cardinalfishes are almost all nocturnal, voracious (greedy eating),

carnivores (IV) according to Livingston (1971). They feed primarily on small,
s\llimmingcrustaceans (shrimp-like animals) in the plankton, small fishes, or
small invertebrates (Randall 1967). Migration from the daily shelter spots
during nocturnal feeding does not appear to be extensive (Starck and Davis
1966, Livingston 1971).

3.4 Predation
Randall (1967) reported an unidentified cardinal fish in the stomach of the

Trumpetfish (Aulostomus maculatus) and that the Graysby (PetrometoP?!1cruentatum)
consumed the Dusky cardinalfish (Apogon pigmentarius). Longley and Hildebrand
(1941) found the flamefish in the stomachs of t\110snappers, the Gray snapper
(Lutjanus griseus) and the Mutton snapper (,h. analis).

3.5 Reproduction
Cardinalfishes brood their eggs orally. This unusual technique involves

incubation of the eggs in the mouth of the fish, typically the male. Breder
and Rosen (1966) reported eggs to be held together in a cluster in the mouth
by threads attached to each egg. This is probably an adaptation to insure
greater hatching success of the eggs since fish eggs are one of the foods of
many tropical fishes, and the cardinalfishes, as a rule, live in rather highly
populated areas of the reef.

Pair formation occurs during the \IIinter(Causey, pers. commun.). Breeding
peaks from August to November and April to June (Po\llell1975, Luckhurst and
Luckhurst 1977). Larvae and young seem to remain in the area of hatching
(Causey, pers. commun.).
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3.6 Behavior
Cardinalfishes are slow, awkward swimmers (Livingston 1971). Perhaps

this is related to their reluctance to leave caves and crevices during the
day. However, as darkness approaches, the cardinalfishes assume a lighter
color phase and move out from their daily shelter site (Starck and Da\lis,1966,
Livingston 1971).
4. OPISTOGNATHIDAE: JAWFISHES

Jawfishes are warm-water fishes, living in vertical burrows that they
line with small stones or shells. These fishes can be fascinating in an
aquarium because burrows are established and often competition for stones and
shells to line the burrow follows. However, because jawfishes are a rather
retiring (shy) species, care must be taken to see that they get enough food.
Jawfishes have fared well on the aquarium market in the Keys, and the Yello\lJ-
head jawfish is frequently collected.

4.1 Description of the Commercially Valuable Species and its
Biogeography

Jawfishes have large heads without spines or ridges. The face has an
extremely steep profile with large eyes, a very large mouth, and an elongate
body. In the Bahamas, Bohlke and Chaplin (1968) reported 5 species and Randall
(1968) reported 4 species. Starck (1968) found 6 species on Alligator Reef.
Only one species will be considered here.

c

B

Yellowhead Jawfish, Opistognathus aurifrons
Jordan and Thompson 1905

The body of the Yellowhead jawfish is light bluish-
gray, shading to bright blue in the caudal fin (A)
and rear of the dorsal and anal fins (B). There
are numerous pale blue dots on the body and fins
as well. The mouth, head, and back neck region
(from the head to the base of the dorsal fin) are
yellow (C). This fish approaches 10 em (4 in.)
in length.

The Yellmuhead jawfish is found in the Bahamas, Florida, Cuba, and the
Virgin Islands.

4.2 Local Habitat in the Florida Keys
Yellowhead jawfish live in colonies. Colin (1970) reported these fishes

prefer the seaward side of the reef, usually in depths exceeding 7 m (23 ft.).
The bottom must be soft enough to dig individual burrows •. Colin (1970) described
three types of burrows, each being 13 - 17 cm (5-7iin.) deep: 1) l)nder rock
burrow; 2) open chamber (which was lined with coral, but not roofed by a rock);
and 3) terminal chamber (made of an erosion hole or fracture in a large rock.
Ideal habitat, according to Bohlke and Chaplin (1968), is crushed sand over a
rock within reach of Turtle grass (Thalassia sp.) and long-spined sea urchins
and having a strong current overhead. Jawfishes have been reported to occur as
deep as 45 m (135 ft.) in the Florida Keys (Bohlke and Chaplin 1968).
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4.3 Food Habits

Because Yellowhead jawfish feed on plankton (IV) certain restrictions
on its feeding are posed. These fishes spend as much as 90~~ of their daylight
hours in search of the small, widely distributed food items (Colin 1970).
Like most plankton feeders, the Yellowhead jawfish detects all of its prey
II/ithits eyes. The use of eyesight for picking food particles has resulted in
the development of binocular vision (using both eyes at the same time, whereas
many fishes utilize monocular vision: the use of one eye to focus on an object).
Binocular vision greatly enhances depth perception; hOll/ever, this vision is
restricted to daylight hours (Colin 1970). Bohlke and Thomas (1961) have
postulated that the tear-drop shaped eye of jail/fish,along with special ligament
development, are adapted to provide the sharp eyesight required for a hovering,
plankton-feeding existence. The eyes of jail/fishes are located so that bi-
nocular vision can be obtained II/hilethe fish hovers upII/ardin his burroll/.
Colin (1970) recordeEi a horizontal feeding range of about 1 m (3 ft.) and a
vertical range of 1.5 m (5 ft.) from the burroll/.

Randall (1967) reported that copepods II/erethe primary food of the Yelloll/-
head jail/fish (85~~ of stomach contents) II/ith shrimp larvae also being eaten.

4.4 Predation

Colin (1970, 1971) reported on reactions of Yelloll/head jail/fishto other
fishes sll/immingnear, over, and around their burroll/s. The Nassau grouper
(Epinephelus striatus), Yelloll/tail snapper (Ocyurus chrysurus) and Margate
(Haemulon album) caused the most severe retreat reactions by the jail/fishes.
Randall (1967) reported 2 jail/fishin the stomach of the Southern Stingray
(Dasystis americana). Colin (1971) speculated on several species as potential
predators: the 3 mentioned above, plus Sand tilefish (Malacanthus plumieri),
Slippery Dick (Halichoeres bivitatus), and the Yelloll/head II/rasse (!!. garnoti).

4.5 Reproduction

Jail/fishes spall/nfrom spring through late summer (Colin 1970). Mayo (pel's.
commun. as cited in Colin 1970) described a short larval life (1 month) after
II/hichthe young (II/hich'are unusually large upon hatChing) settled to a
burroll/ing habitat. The larvae and young remain near the area of hatching
(Causey, pel'S. commun.). Females produce 1500 eggs, II/hichare orally brooded
by the male (Colin 1970).

Leong (1967) described pair formation and spall/ningof the Yelloll/head jail/-
fish. Pair formation involved a male leading a female into a prepared burroll/.
This II/asaccomplished by the male sll/imming high in the II/aterand performing
attractive movements (displays) for the female. If successful, the male
attracted the female out of her burroll/and together they would descend into a
third burroll/ (the male tail first and the female head first). This pair formation
occurred long before spall/ning, and once performed, the tll/Oformed a pair,
permitting one another into their respective burroll/s. A pair II/illdefend a
burroll/area (each pair defends 2 or more burroll/s) against a third intruder during
breeding season~ Sex partners are permitted to enter one anothers' territory
and burroll/II/ithoutfighting.
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Before spawning, the male enters the female's burrow more frequently, but
neither remain together long. Courtship displays are similar to pair formation
with the male attracting the female into his burrow. After spawning, the
female departs. The male incubate~ the eggs orally, rotating them ror aeration,
and depositing them flnthe burrow bottom during feeding periods~ Ouring this
incubation period, the female is b,;lfinedfrom the male's bur.row; buL:the male is
permitted in the burrow of the female.

4.6 Behavior
Although jawfishes live individually in burrows, they are a social species

in that 10-20 burrows comprise a colony (Colin 1970). Jawfishes spend most of
the daylight hours hovering just above the burrow, but at night, they retreat
into it, and shut it with a rock (Colin 1971). The burrow is lined with rocks,
and the large canine teeth (III) of the jawfish have been hypothesized to aid in
carrying these rocks (Colin 1970). Stealing of rocks and other suitable
burroUi liners are common in the colony.

Lo~gley and Hildebrand (1941) described the threat response of jawfishes,
"On the approach of danger, they settle down tailfirst, and in an emergency,
they dart in headfirst." Jawfishes were reported as territorial, but Colin
(1971) found them not to be as forceful as damsel fishes, defending themselves
only against smaller or similar sized fishes.
5. SC1AEN1DAE: DRUMS AND CROAKERS

Drums and croakers are so named because of their ability to produce sound
with the muscles of the swim bladder (IX), this organ acting as a resonance
chamber. The reef dwelling drums discussed below are impressive, especially
juveniles, whose first dorsal fin (I) is elevated and may extend beyond the
caudal. fin. These fishes (especially the Jackknife and Spotted drum) present
several problems for the~hobbyist: 1) they require plenty of space; 2) they
are finicky eaters; and 3) they seem prone to skin diseases (de Graaf 1973).
However, the time spent in maintaining these fishes is well worth the investment
if their beauty is considered.

5.1 Description of the Commercially Valuable Species and Their
Biogeography

This family of fishes is characterized by two distinct dorsal fins (I)
barely connected at the base. The first dorsal is elevated. This,may deter
predators since a large mouth would be required to swallow.the Jisbwhole.
Bohlke and Chaplin (1968), and'Randall (1968) reported 4.specles;i.n the Bahamas.
Starck (1968) reported 7 species'.()nAlligator Reef •....Tflree'speciesare
considered here. Specie§ descriptions are adaptedfrofjl B6hlke' and. Chaj:>lin
(1968) and Randall (1968). -'
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High Hat, Equetus acuminatus Bloch and Schneider 1801
c

B

The High Hat has a series of dark bro\llnand \IIhitestripes, the dark stripes
alternating in \IIidthfrom a narro\llto broad (A). Young fish have fe\llerstripes
(B). The first dorsal fin is elevated (C), especially in juveniles, in \IIhich
it is elongated as \IIell.

The High Hat occurs from Bermuda and North Carolina south to Rio de
Janeiro, and in the Gulf of Mexico.

Jackknife Fish, E~uetus lanceolatus Linnaeus 1758

The Jackknife fish is gray \IIith3 \IIhite-edgeddark bro\lfnto black bands
(A). The juveniles are impressive with elongated first dorsal fins (B)
(Goodson 1976). This species reaches 23 cm (9 in.) in length.

The Jackknife fish has been reported from Bermuda and South Carolina to
Brazil.

Spotted Drum, Equetus punctatus Bloch and Schneider 1801

B

The Spotted drum is grayish-\IIhite\IIithseveral bro\llnto black bars on the
body {A). The second dorsal fin,·anal fin, and caudal fin are dark bro\lln\IIith
\IIhitespots (B). Juveniles have no spotting. This species is the largest
drum discussed, \IIithadults reaching 26 cm (10.5 in.) in length.

The Spotted drum occurs from southern Florida to the West Indies.
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5.2 local Habitat in the florida Keys
During the day, these fish hide in small groups under ledges or coral

heads (Randall 1968). High Hats are often reported around rocks, sand, Turtle
grass, coral, or combinations of these (Straughan 1973) •. The High Hat is almost
always present on shallow reefs surrounded by seagrasses (Straughan 1973).
High Hats are the hardiest of the 3 species, and are often found inshore, whereas
the Jackknife fish and Spotted drum are restricted to outer re~f waters.

5.3 food Habits
All three species feed primarily.at night. Nocturnal migration from

caves and crevices into the water column to feed is weU documented .(longley
and Hildebrand 1941, Starck and Davis 1966, Randall 1967). Starck and Davis
(1966) reported nocturnal feeding to be solitary. Randall (1967) reported the
High Hat feeds primarily on shrimps and shrimp larvae, as weU as other
crustaceans. The Jackknife fish also feeds on shrimps and polychaete worms.
The Spotted drum has the most varied diet, feeding on crabs, unidentified
crustaceans, shrimps, and hermit crabs (Randall 1967).

5~4 Predation
No information is available in the literature concerning predation on

my species of the genus Equetus. Consumption of the High Hat by the Ringed
anemone (Bartho1omea annulata) in an aquarium has been observed by John
Stevely.

5.5 Reproduction
Goodson (1976) reported members of the genus Equetus to be permanent

residents on the reef, unlike other members of the Sciaenid .family, that have
to move to estuarine waters to spa\lln•. Consequently, this has extended the
range of the genus Equetus to the West Indies, Central and South America.
Longley and Hildebrand (1941) found reproductively active female Jackknife
fish from June through August. Munro (1973) reported ripe female Spotted
drums in April, July, and September. Breder and Rosen (1966) reported croakers
have pelagic eggs. Moe (pers. commun.) has raised both the Jackknife fish
and High Hat and reported a 3 week larval stage.

5.6 Behavior
As mentioned, .drums are active at night •. According to Starck and Davis

(1966) they often appear in groups of up to 20 during the day, but tend to feed
solitarily at night. Beebe. and Tee Van (1933) pointed out a_permanence in
choice of habitat, i.e., individuals located in the same crevice week after
week.
6. BLENNIIDAE: BLENNIES

Blenn ies are small, blunted-headed, bottom fishes (Randall 1968). Beebe
and Tee Van (1933) described this fam-ily, "They seem to be the most intelligent
Bermuda fish by their actions and appearance. This is enhanced by hand and
foot-like use of the pelvic fins, and "conspicuous intellitent looking eyes."
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Blennies are lively and inquisitive inhabitants of home aquaria, and require
small hiding places (de Graaf 1973).

6.1 Description of the Commercially Valuable Species and Their
Biogeography

The blenny family is easily identified by the continuous dorsal fin (1),
\IIhichis not broken into t\110parts as \liehave seen in most fish families. The
family Blennidae derive their name "comb tooth" blennies from their close-set
teeth (III) resembling a comb (Bohlke and Chaplin 1968). Eight species are
found in the Bahamas (Bohlke and Chaplin 1968) and Starck (1968) reported 5
species on Alligator reef. Three species are collected in the Keys. The
follo\llingdescriptions are adapted from Bohlke and Chaplin (1968) and Randall
(1968).

Molly Miller, Blennius cristatus Linnaeus 1758

The paired fins are yello\ll.
(3 in.) in length.

The Molly Miller is distinctive \IIithits band
of cirri (I) on the head (A). Bohlke and Chaplin
(1968) reported these appendages to be helpful for
both "the systematist and presumably for other
individuals of the blenny species" to recognize
one another. Coloration varies from yello\llish-
gray on the back, and bluish-gray to almost yello\ll
coloration on the side. There are numerous small
bro\llnspots, some of \IIhichform stripes and bars (B).

The Molly Miller has been reported to reach 7 cm

This species is found on both sides of the Atlantic, on the \IIesternside
from Bermuda, the Bahamas, and the Florida Keys to Brazil.

Redlip Blenny, Ophioblennius atlanticus
Cuvier and Valenciennes 1836

species (Bohlke and Chaplin
length.

The adult Redlip blenny is dark, \IIhilepro-
gressively younger juveniles are lighter in color-
ation. There is a dark spot beneath the eye (A),
and there are red areas on the edge of the dorsal
fin, lips, and parts of the caudal and pectoral fins
(B). Because of different coloration in the
juveniles, and different body shape (torpedo-like) ,
the juveniles\llere once considered a separate

1968). The Redlip blenny reaches 12 cm (5 in.) in

This species occurs from Bermuda and South Carolina to the Lesser Antilles,
and eastern shores of Central America.

Sea\lleedBlenny, Blennius marmoreus Poey 1875
The Sea\lleedblenny has a golden· head (A) .\IIith

bro\llnfrom the eyes to the caudal fin. Considerable
variation in the shading occurs. This species does
not have a series of cirri on the head, simply one
outgro\llth(B). The Sea\lleedblenny rarely exceeds
7 cm (3 in.) in length.
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Seallleedblennies occur from North Carolina to Brazil, including the Gulf of
Mexico.

6.2 Local Habitat in the Florida Keys
Blennies may be found in tidepools, on rocky slopes, under boulders, in or

under shells , in grass beds, and around corals (Bohlke and Chaplin 1968).·
Typically bottom dlllellingfishes, they live in close association llIithrocks and
coral, sitting on the surface until danger approaches, then hiding inside
crevices and holes.
Molly Miller: Straughan (1973) reported this species to skip around the coral
reef, living in crevices in the coral. Randall (1968) and Smith, (1974) found
them to be common in rocky areas near shore and in tidepools.
Redlip Blenn)': Bohlke and Chaplin (1968) reported this species to prefer shallolll
llIateron coral and rock bottoms, the deepest recorded species taken at 8 m (25 ft.).
The senior author has observed this species on inshore coral heads and on shallolll
outer reef areas. Causey (pers. commun.) reported many blennies on bridge pilings
and in channels during the summer of 1977 follolllingthe January and rebruary cold
spells.
SeallleedBlenny: Longley and Hildebrand (1941) reported this species to occur on
rocky tracts, and ih dead coral, often making its home in the holes of boring
bivalves (clams). They also found them under a single rock in sand or a single
coral head in Turtle grass if shelter llIasprovided.

6.3 rood Habits
Blennies are bottom feeders, eating primarily algae and detritus (decomposing

material) (Randall 1967; Overstreet,. pers. commun. as cited in Smith 1974).
6.4 Predation

The only report of predation in the literature is of a Trumpetfish con-
suming an unidentified blenniid (Randall 1967).

6.5 Reproduction
The anal fin (I) has been used to sex blennies (Smith 1974). The first anal

fin spine in females is barely visible, the second is obvious. In males, these
tlllOspines are 'flattened as pads. Losey (1969, as cited in Smith 1974) pointed
out that this pad maYl be a source of secretions of pheromones (chemical attractants),
aiding in synchronizing spalllning. The anal fin in males develops fleshy lateral
extensions during breeding periods. Wickler (1957, as cited in Smith 197q)
hypothesized these extensions to be useful in cleaning-the eggs. It appears that
blennies produce demersal eggs IlIhichare guarded in cavities by the male (Randall
1968, Smith 1974).
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6.6 Behavior
Goodson (1976) described blennies as sharp-eyed and active. Gibson (1969,

as cited in Smith 1974) described the Molly Miller sitting up on rocks, propped
up on its pectoral fins, "The Molly Miller is able to maintain position on the
bottom, often in a vertical position in spite of turbulence and wave action.
Since it and most other blennies have no swim bladder (IX), it does not have to
counteract buoyancy. This alone, however, is insufficient to account for its
observed tenacity (ability to hold firmly) in clinging to rocks." The bracing
action of pectoral and pelvic fins aids in this support, but the split anal fins
(I) act as hooks to hold the fish in place (Gibson 1969, as cited in Smith 1974).
When approached, the blennies will quickly retreat and stare at intruders with
the large eyes mounted high on the head (for excellent vision). Starck and
Davis (1966) reported no sightings·of blennies after dark.
7. LABRIDAE: WRASSES

Wrasses are a family of predominantly cigar-shaped fishes, usually brightly
colored, and often displaying several color phases. These fishes are often the
most numerous on the reef, and are perhaps, the most diversified family in body
form and size (Randall 1967). These fishes do well in aquaria, but require a
sand bottom as they frequently bury themselves at night.

7.1 Description of the Commercially Valuable Species and Their
Biogeography

Wrasses have small to medium mouths, thick lips, and curved canine teeth
(III) that protrude, causing a buck tooth appearance. They use their pectoral
fins for swimming. Bohlke and Chaplin (1968) and Randall (1968) reported 15
species in the Bahamas, while Starck (1968) reported 19 species on Alligator
Reef. Three species will be discussed. The following descriptions are adapted
from Bohlke and Chaplin (1968) and Randall (1968).

Bluehead, Thalassoma bifasciatum Bloch 1791

c

B

B

c

The Bluehead displays several color phases
during its life. The most distinct are the ju-
venile (yellow) phase and the adult (blue) phase.
In the yellow phase, the upper body and head are
bright yellow (A) with the lower half white (B).
There is a large, orange-brown blotch around the
eye (C) and a dark spot in the dorsal fin (D).
In the blue phase, the head is blue (A) and the
body green; these two colors being separated by
broad, verticle, black bands (B) with a bluish-
white band between (C). The blue phase fish are
always adult males, making up about 4% of the pop-
ulation. Other color phases are juvenile and
adult fishes of both sexes. The Bluehead reaches
15 cm (6 in.) in length.
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The Blueheadoccurs from Bermuda, the Florida Keys, the southern Gulf of
Mexico, and the Bahamas, south to Columbia.

Spanish Hogfish, Bodianus rufus Linnaeus 1758
The upper body is bluish- to plum-colored (A)

(In juveniles this color may cover the front half
of the fish); the remainder is yellolfl. The jalfls
of the young fish develop a golden-orange color
IfIhichturns reddish lfIithage. This species
reaches 38 cm (15 in.) in length.

The Spanish hogfish occurs in Bermuda, Southern Florida, the Gulf of
Mexico, and the Bahamas.

spot fin Hogfish, Bodianus pulchellus Poey 1860

E
Juvenile Spotfin hogfish are yellolfl,lfIiththe

front half of the dorsal fin black. With age, red
areas develop on the upper tlflo-thirds of the body
(A), lOlflersides of the body (B), and caudal fin
(C). The IOlflerhalf of the head and central body
(D) of adults are IfIhite,and the upper half of the
caudal peduncle, dorsal fin, and caudal fin (E) are
yellolfl. This species reaches 23 cm (9 in.) in
length.

The spot fin hogfish has been reported from South Carolina to Southern
Florida and the West Indies.

7.2 Local Habitat in the Florida Keys

Bluehead: This species is most numerous on rocky or coral bottoms (Feddern 1965).
Goodson (1976) reported it in most offshore habitats including reefs, rocky
flats, reef sand, and sea grasses.

Spanish Hogfish: Feddern (1963) reported this species on coral reefs and rocky
areas, nearshore and offshore, as lfIellas most rocky areas IfIherethe lfIateris
flolflingor turbulent.

Spotfin Hogfish: This is a deep lfIaterspecies. Feddern (1963) and Colin (1975)
reported it around coral and rocks in depths of at least 16 m (50 ft.). Spotfin
hagfish prefer vertical rock surfaces to level reefs and occur commonly on the
deep reef and ledges.

7.3 Food Habits

Compacted sand and rubble bottoms seem to be preferred by feeding IfIrasses
(Hiatt and Strasburg 1960). Hobson (1975) has observed IfIrasseshovering near
the feeding jalfl9of larger fishes tbat stir up the sea bottom, especially
herbivores (IV). The IfIrassessnap up small fishes and crustaceans as they are
driven from hiding. Bohlke and Chaplin (1968) and Randall (1968) mentioned
plankton as a food ~ource for many IfIrasses. Randall (1968) found that juveniles
of several species are parasite pickers (IV).
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Bluehead: Blueheads, like the cardinal fishes, are voracious (hearty appetite)
carnivores (IV), but unlike the cardinal, feed during the day. Randall (1967)
observed Blueheads slllimmingnear the bottom, feeding on invertebrates llIith
hard parts (molluscs, crustaceans). These prey itemslllere easily crushed by
llIelldeveloped pharyngeal teeth (II). Apparently little effort is made to eject
these hard parts as they are present in the stomach contents. The canine
teeth (II), located at the mouth opening, can be used to remove gastropods
(snail-like molluscs) and other adhering animals.

Yellolllphase blueheads, especially juveniles, have been reported to be
parasite pickers (Longley and Hildebrand 1941, Collette and Talbert 1972).
HOlllever,parasites picked from other fishes may constitute a very small portion
of the total diet (Longley and Hildebrand 1941). Collette and Talbot (1972)
mentioned the abundance of Blueheads on the reef ,pointing out yellolllphase
juveniles slllarmingin loose aggregations picking at small benthic and planktonic
animals.
Spanish Hogfish: The parasite picking behavior of young Spanish hogfish llIas
noted by Limbaugh (1961), Randall (1962) and Eibl-Eibesfeldt (1965 as cited in
Randall 1967). Adults have been reported to feed on crabs, brittte stars,
urchins, and molluscs (Schroeder and Starck 1964, Randall 1967).
Spotfin Hogfish: No data llIasavailable on the specific food items of this
species, although Randall (1968) reported that juveniles are probably parasite
pickers (IV).

7.4 Predation
Bluehead: Randall (1965) reported a hamlet (Hypoplectrus sp.) eating a Bluehead,
and de Sylva (pers. commun. as cited in Feddern 1965; reported Roughtail
stingray (Dasyatis centroura) consumed Blueheads. Randall (1967) found the
follolllingspecies to have Blueheads in their stomachs: Trumpetfish, Yellolllfin
grouper (Mycteroperca venenosa), and the Soapf ish (RYl?tic,ussaponaceus).
Spanish H09fish: Randall '(1967)reported the Spanish hogfish in the stomach of
the Schoolmaster snapper (Lutjanus apodus). Limbaugh (1961) reported the
Trumpetfish and"Yellolllfingrouper to also consume this species.
Spotfin Hogfish: There llIereno reports of predation on this species.

7.5 Reproduction
Bluehead: The Bluehead exhibits tlllOtypes of spalllning: aggregate and paired
spalllning(Feddern 1965). Randall and Randall (1963, as cited in Feddern 1965)
described the aggregate and paired spalllningas follollls:

"The fish (yellolllor IlIhitephase) usually concentrate
their activity over prominent rocks or heads of coral. As
many as 80 or more begin to slllimmore rapidly in one direction
and then another." As llIithparrotfishes, there is a sudden
uplllardor diagonally uplllardmovement IlIhichresulted in the
fish being a maximum of about 2 ft. above the rest of the
group. A small cloud of IlIhitecould often be seen, indicating
release of sperm.
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Rarely were the large Blueheads present in the milling
aggregation of the yellow phase fish, and then they mostly
chased individual yellow fish.

On only two occasions was spawning by blue phase and
yellow phase females observed. After a very short chase,
the female fish darted upward with the male Bluehead and
they spawned."

Spawning occurs throughout the year, except in September (Feddern 1965).
Longley and Hildebrand (1941) noted a peak in spawning during August.
Goodson (1976) reported blue phase males spawned 40 - 100 times/day, with
each spawning period lasting about tweek. Examination of ripe females'by
Feddern (1965) showed between 800 - 3,000 eggs/spawn. Males and females over
30 mm (1.2 in.) participated in the spawn. De Boer, et. al. (1973) reported
many large blue phase fish participating in paired spawning to have reached
senescence (menapause) and to be sterile. Feddern (1965) also found some
large blue and yellow phase fishes to be sterile.

Little is known concerning reproduction of the Spanish and Spotfin hogfish,
although Moe (pers. commun.) has reported that male Spanish hogfish are twice
the size of females and that small eggs are laid during the summer.

7.6 Behavior

Most wrasses are active during the day, burying themselves in sand at
night (Feddern 1965, Randall 1968). Schroeder and Starck (1966) observed the
Spanish hogfish hiding in coral crevices at night. Adults tend toward
schooling, especially Blueheads, while juveniles are solitary (Feddern 1965,
De Boer, et. al. 1973).

8. GOBIIDAE: GOBlES

The goby family has more species (over 1,000) than any other family of
marine fishes (Colin 1975). Every general coral reef area in the western
Atlantic, except Bermuda, has at least one species of Gobiosoma (Colin 1975).
Gobies living in tropical Atlantic waters are rather unique in that they
display, according to Colin (1975) "unusual ecological and behavioral
adaptations." Several goby species are parasite pickers (IV) and set up
cleaning stations which many larger fish visit to have parasites picked from
their mouths and gills. The Neon goby is the only cleaning species commonly
collected in the Florida Keys and, therefore, is the only species considered
here. The Neon goby is a popular aquarium fish. Few fishes have better
adaptations to tank living. The Neon goby is small, brightly colored, easy
to feed, and is one of only a few species to breed successfully in captivity.
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8.1 Description of the Commercially Valuable Species and its
Biogeography

Most gobies have their pelvic fins joined to form a sucking disc, allowing
these fish to cling· to corals, sponges, or rocks. (Randall 1967). This family
is often confused with the blenny family (Bleniidae), but can be differentiated
by a continuous dorsal fin in the blenny family, and two dorsal fins in the
goby family (I). Of the twelve species of the genus Gobiosoma that occur in
the entire tropical Atlantic, seven are closely associated with corals, and the
other five with sponges. Six of these.twelve ·species are parasite pickers (IV)
(Colin 1975). Bohlke and Chaplin (1968) reported forty-four goby species
(entire family, including the genus Gobiosoma), in the Bahamas. Starck (1968)
reported twenty-seven species on Alligator Reef.

Goby, flobiosoma oceanops Jordan
The Neon goby is black, with a iredescent

blue stripe (A) through the body and a lighter
area beneath the belly and head (B). This species
reaches 5 em (2 in.) in length.

The Neon goby occurs from Florida to the
Yucatan, including the Gulf of Mexico.

Habitat in the Florida Keys
The Neon goby has been reported in waters from 1 - 40 m (3 - 120 ft.) in

depth. This species (all ages from newly metamorphosed to adults) is frequently
found in ?ssociation with corals or rocks. Colin (1975) reported the Star
coral and Large Star coral (Montastrea cavernosa) to be the coral species most
frequently having the Neon goby on their surfaces. The Neon goby was found
singly_or in groups of up to 30 fish/coral head. Colin (1976) reported,
"populations of Gobiosoma sp. in limited localities do show some, often
considerable. variation over periods on the order of the life span (1 yr.) of
individual fishes."

The fact that gobies can associate with corals is interesting. Corals
are carnivores, possessing cells within their tissues known as nematocysts or
stinging cells. These stinging cells release harpoon-like prpjectiles which
stab and kill prey. Barnes (1968) reported two methods of discharge for these
deadly stinging cells - one chemical, and the other physical. It appears that
the Neon goby possesses some chemical that prevents the discharge of these
stinging cells (Colin 1975).

8.3 Food Habits
Neon gobies are parasite pickers (IV), frequently termed "cleaners" (Darcy,

et. a1. 1974, Colin 1975). Colin (1975) reported no competitive behavior among
cleaners, and all ages of fishes participated in cleaning. Using a snipping
motion of the teeth, parasites are removed from the host (fish being cleaned).
The entire body of the host may be inspected, including the gills and inside
the mouth.
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8.4 Predation
Several biologists have hypothesized cleaning fishes and invertebrates

to be free from predation because of their important cleaning function (Limbaugh
1961, Randall 1965). Del.isle (1999 as cited in Colin 1975) performed some
experiments to te.st this hypothesis. Oheinvolved releasing anesthetized
gobies into thew?ter column over a reef and observing the reactions of the
fishes in the area to the goby sinking •. No predation was observed, although
some fishes did "pooe~r to be cleaned.

8.5 Reproduction
The Neon goby is one of only a few species of marine tropicals to have bred

in captivity, Walker (1977) has made available his technique to the home
aquarist, and this technique is summarized here. Neon gobies are "sexable,
small, fairly easy to spawn, and produce large, active young," The sexes can
be distinguished by the male's genital papilla (pointed organ just forward of
the anal fin), the female's ovipositer (in the same location) which is short,
blunt, and almost unnoticeable. The Neon goby is a "secretive spawner" (Mae
1975) and a shell or flower pot must be provided for the Neon goby to place its
eggs under. Gobies spawn naturally in the winter and early spring (Feddern 1967,
Colin 1975). These natural conditions can be simulated in the home aquarium
by mai~taining temperatures between 700_750 F and providing 7-9 hrs. of light/day.
Females average 250 eggs/spawn, but larger frmales may carry 300 - 500 eggs
(Colin 1975; Mae 1975). Larval Neon gobies changed into juveniles in 12 - 14
days (Colin 1975; Moe 1975).

8.6 Behavior
Neon gobies can be found on the sides of corals, both day and night,

a).though at night, with the,coral polyps expanded to feed, the gobies become
difficult to see (Schroeder and Starck 1964). "Cleaning stations" are'
established by the Neon goby (most often on the upper surface of brain corals)
and.larger fishes come and may even wait in line to be cleaned.
9. DIVERSITY OF TROPICAL CORAL REEF FISH COMMUNITIES

The tremendous' diversity of life living in association with coral reefs is
a characteristic of coral reef communities (a community being an association of
interacting populations) which is recognized by even the most casual observer.
The 30 species described here represent only a fraction of the total number of
fishes present. For example, Starck (1968) reported 389 species of fishes on
Alligator Reef, and Bohnsack (pers.commun.) more than 200 species on Looe Key.

As would be expected, many biologists have pondered the question of
speciation, and why certain habitats have a more diverse fauna than others. As
would also be expected, considerable disagreement has arisen over \IIhos~
theortesare right or wrong. A thorough discussion of the evolution of modern
biological thought concerning community diversity is beyond. the scope of the
present' paper • However, for those. interested, a brief description of some of
the newly emerging theories specifically concerning tropical reef fish diversity
is included here. It must be recognized, however, that the follo\llingdiscussion
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simply presents some interesting ideas and preliminary findings, and does not
represent either proven theories, or a comprehensive review of all aspects of
speciation.

Smith.:aod Tyler (1972, 1973a,b, 1975) were among the first biologists to
discuss diversity in coral reef communities. They hypothesized that fish
specialized to minimize competition for food and space, two critical resources
on the reef. Study of tropical bird communities let McArthur (1972) and Cody
(1973) to conclude that diversity could be explained in terms of resource
portioning (division of food and space) allowing more species in an area before
serious competition results. However, more)recent research (Sale 1974, 1975,
1976, 1977) has revealed reef fishes with similar space and food requirements
coexisting (living together and sharing the same resources), not specializing
and dividing up the resources.

Several biologists have shown reef fishes to specialize into large habitats,
such as reef crest, reef flat, etc.; but upon examination, reef fishes with
very similar or identical food and space requirements coexist successfully within
these large habitats (Sale 1974, 1975; Sale and Dybdahl 1975). Root (1967)
has termed these groups of species utilizing the same resources a "guild".
Sale (1974, 1975) has demonstrated the existance of such a guild bet\lleen4
species of damselfishes on the Australian Great Barrier Reef, and suggested
several others.

Existance of these guilds contradicts theories which suggest that high
species diversity is the result of extreme specialization. Thus, although reef
fishes specialize broadly into habitats, \IIithinhabitats it appears that there
is neither specialization with respect to food and space, and several species
of fishes with highly specialized requirements often coexist with other species
sho\llingsimilar adaptations (S~le 1977).

Smith and Tyler (1972), Goldman and Talbot (1976), and Sale (1977) have all
found living space to be the resource most limiting the numbers of fishes on
reefs. Sale (1977) has also found living space to be unpredictable. Growth of
coral, wave action, silting, and shifting of sand and rubble can alter habitat.
suitable coral outcroppings or other required habitat is often widely and
somewhat randomly distributed. Large storms, also unpredictable, can drastically
alter the reef structure. Predators (which are unpredictable in time and
space) affect fishes that live in a habitat. Sale (1977) has hypothesized this
unpredictability of living space (habitat) to be important to reef fishes. He
states, "In a situation in which the supply of living space is limited and
vacant living space is unpredictable in time and space, the production of
numerous offspring scattered \IIidelyin space and time appears to be the only
satisfactory way of getting some offspring successfully to living sites.
Similarly, successful offspring should stay put."

Numerous studies on reproduction in coral reef fishes have been undertaken
in the last few years (Munro, et~·al. 1973; PO\llell1975; Sale and Dubdahl 1975;
and Luckhurst ~nd Luckhurst 1977). All observed seasonal peaks in reproduction
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but noted at least some year round spalllningin most species. little data is
available on frequency of spalllning,although it does appear to be frequent,
and numerous larvae are produced each spallin. Sale (1977) has suggested that
the extended breeding seasons and frequent spalllningof reef fishes are
strong evidence that life cycles do occur in response to unpredictability of
space in the. reef environment.

Reef fish larvae scatter widely in space. Most Teef fishes produce eggs
IIIhichare found on or near the bottom, but some have pelagic larvae. Studies
of larval dispersal and length of larval life need attention and should be
considered by biologists interested in reef fishes. Little is knolllnof IIIhat
happens to fish larvae after hatching, until they settle on the reef· as
juveniles.

Studies by Greenburg (1947), Braddock (1949), Phillips (1971), Frey and
Miller (1972) and Myrburg (1972) indicate that territorial battles are
usually deCided in favor of the original resident. Thus~ offspring successful
in finding suitable living space should stay put. Once living space is
gained, survival is greatly enhanced. Reese (1964) observed limited movement
by the majority of reef fishes. Bardach (1958) and Springer and McErlean
(1962), in their tagging studies, observed limited movement in groupers,
snappers, angelfishes, butterflyfishes, and surgeonfishes.

Sale (1977) has described a number of mechanisms used by reef fishes to
cope with the unpredictable nature of available living space:

1) dispers.ing numerous pelagic (open ocean) larvae lIIidely
both in space and time so as to maximize chances of
getting some offspring to suitable space;

2) having requirements for·space that remain general enough
for there to be some chance of finding a suitable site;

3) rema~n~ng in a site, once found, for extended periods
or throughout adult life.

Sale (1977) also noted that species of fishes in a guild are competing in
a "lottery for living space in which larvae are the tickets, and the first
arrival at a vacant site wins that site. The lottery operates lIIithinthe
habitat and at the levels of the individual fish.1I Vacant sites are
generated unpredictably, and are immediately refilled. Because the types and
numbers of larvae in a given area are unpredictable as lIIell,it is unlikely
that one species will dominate a habitat. "So long as all species of a guild
win some of the time and in some places, they lIIillcontinue to put larvae into
the plankton and hense into the lottery for nelllsites" (Sale 1977).
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APPENDIX A

Definitions of General Terminology
(adapted from Ricklefs, 1973)

Adaptation - a genetically determined characteristic that helps an animal
or plant cope with its environment.

Carrying Capacity - the number of individuals that the resources of a
habitat can support.

Coexistence - the occurrence of two or more species in the same habitat;
usually applied to potentially competing species.

Community - an association of interacting populations of plants or animals.

Competition - use or defense of a resource by one individual that reduces the
availability of that resource to other individuals.

Diversity - a measure of the variety of species in a community that takes into
account the relative abundance of each species.

Generalist - a species with broad food or habitat preferences, or both.

Habitat - a place where an animal or plant normally lives, often it is
characterized by a dominant plant form or physical characteristic
(i.e., stream habitat, forest habitat).

Home Range - that area which an animal learns thoroughly and habitually patrols.

Microhabitat - the particular parts of the habitat that an individual encounters
frequently in the course of its activities.

Niche - all the components of the environment with which the animal or plant
interacts.

Recruitment - addition by reproduction of new individuals to a population.

Specialists - a species with specific food or habitat preferences, or both.

Stability - inborn capacity of any system to resist change.
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Appendix A continued: Terminology Referenced in the Paper by Roman Numeral
(Ricklefs 1973).

1. fins:
fins are supported by spines (A) or rays (8).
Median fins - fins in a line with the middle axis of a fish.

below: C, D, and E.
Paired fins - sets of two fins on a fish.

below: f and G.
Cirri - flaps of skin, often on head.

below: H.

B

~Dorsal Fin(C)
(continuous)

~ ~~Dorsal Fin
~ (split)

~(~
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Appendix A continued:
Caudal fin types:

Truncate

Forked
II. Scale Types:

Slow Swimmin~ Fishes

Lanceolate
Fast Swimming Fishes

Lunate

Rounded

Emarginate

Cycloid
III. Teeth:

Ctenoid

IV. Feeding Types:

~

InciSiformJ

Comb or Bristle

Carnivores - animal (meat) eaters.
Herbivores - plant eaters.
Omnivores - eats both animals and plants.
Planktivores - plankton eaters.
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Appendix A continued:

Piscivores - fish eaters.

Parasite Pickers - eat parasites from other fishes.

Browsers - nibblers, grazers.

V. Sponge Structure:

The skeleton of sponges is made up of spicules or fibers, or sometimes
both. Spicules can be calcareous (made up of calcium carbonate) or
siliceous (made up of silica). The fibers are made of a protein material.
Spicules appear in a number of forms (belolll)and are used to setermine
the identification of many sponges.

Spicules

VI. Territoriality:

Spongin

The lateral line is a series
appears to be a line on the fish.
sensing, allowing water to contact
angelfish is drawn in the drawning

A territory is an area occupied more or less exclusively by an animal
or group of animals by means of repulsion through overt defense (without
hiding) or advertisement. Some reasons for territoriality include pro-
tection of a shelter area, nesting area, food source, mate, or just a
swimming area.

VII. N~matocysts:

Nematocysts are specialized stinging cells characteristic of the
animal grouping called coelenterates (corals, sea anemones, and jellyfish).
A long harpoon-like thread is released by the cell either from physical
or chemical stimuli.

VIII. Lateral Line:

of pores in a fish's scales forming what
These holes are involved in pressure
the skin. The lateral line of an
under Section I.
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Appendix A. continued:
IX. Swim Bladder:

The swim bladder is a gas filled sac found in true fishes just under
the backbone. It functions in hydrostatic balance (floating, or adjusting
buoyancy with depth), as an auxiliary breathing organ, in sound production,
and in sound reception.

swim
bladder
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Map 1.

APPENDIX B
MAPS:

The Western Atlantic Ocean (range for most aquarium reef fishes
discusses) (adapted from Goodson 1976) •
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Map 2. The Flo ·d1'1 a Keys and Reef Tract With M .ajar Reef Areas Labeled (adapted from .Gmsburg 1956) •
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A calcareous algae
Halimeda sp.

APPENDIX C
Common Plants and Animals

Turtle Grass

Loggerhead Sponge Finger Sponge
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Hydroids

Staghorn Coral

Fire Coral

Sea Whip
(one of

many gorgonians)

Finger Coral

Appendix C. continued:

Elkhorn Coral
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Appendix C. continued:

Long-spined Sea Urchin

Copepod

Sea Anemone

Colonial
Sea Anemones

Tunicates (Sea squirts)
on a Gorgonian

t< U. S. GOVERNMENT PRINTING OFFICE, 1981-797-637/177 REI

Amphipod
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Polychaete
Worm




