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‘A BALANCED MARIN® AQUARTUM

.

A balaﬁced marine aquarium reproduces the natural environment as

.

closély as possible. Before.thé introduction of the balanced aquarium,

marine fishes were. usually kept in systems sepa:até from marine

invertebrates. The balanced marine aauariumﬁ% however, permits the
. . S~ .

successful mixing|of fish and invertebrates'within the closed system and

has become iﬁo§easinglyﬁ$popular in the pdst Afew' years. It is mofg

appealing and ghe behavior of the fishes and invertebrates dithin the

i }

system is..mbre natural.

-

\\1 D . C, ‘ . L
A mpdrine aquarium that is set up and maintained for periods of six

e h

months or longer without medication, chemical additions, or other treat-

ments is the mark |of a successfullmaring-aqparistf Ai}'ypuvgdd ;re‘fq?d
and watef.: Ihe's ttom medium may contgin_cfushed coral, beach sheli,iqr
calcified‘aléée§(n t silic; sand or coloréd gravel). The habitat of the
aqua}iumJ?QLégﬁéltﬁ of rock with'liviﬁg_orgaqisms on it,:cufed coral,

N

planté, andyaﬁeméﬁ'g (not plasiic.fiéures or ceramics)e. You should not
suffer severe, ldss s from disease, and fishks_ should only need to be

removed when tﬁey ve ,become too largé\ggr the system. Everything within-~

¥

, .
the system is compatible in i;;~;}ﬁf—habitat within your home. Doeiythis

’ - C N L
PATIENCE. A well-ballanced sCltwater aquarium cannot be/ebtablished in one .

* . R ! .
day, but with patience, you, Will be rewarded by an dquarium that 1is both

"beautiful *and -troubletfree. ~No single set of, rules will guarantee the



. , :
 than one way to achieve a well-balanced marine aquarium. Books and pamph-

v

lets are only aids. This pamphlet will show you onhe way. Success depends
on you and the amount of time you are willing to give to your aquarium.

If you .do not~.want to be totally involvéd, then set up adlé?ge tank with

4 '

hdr&y fish that can survive without 4 great deal of care. However, if you

"

are willing to accept the challenge of some of the more delicate and rarer

-

B B o '
tropicals, then you must be willing to give more of yourself.

‘Equipment - Basic and Optional

i,

$ , .
A saltwater aquarium should be all glass or plastic, no smaller than
20 gallons for the beginner. ‘Remembep, larger aquariums are generally’

easier to take care of, but harder to’ set up initialiy.. You @ust have a

A3 Al
. v

sturdy stand or base that will .support the aduarium; waﬁer,‘and habitat

weight. For a 30 gallon aquarium, the weight will be a minimum of @
“pounds.. You should also cut a 1/2" thick piece of styrofoam the same size
as fyour aquarium “base to be used as §~éushion. Additional basic equipment -

wrequired are an air pump, check valve, gang valve, air 1line Jtubing,

saltwater undergravel filter, glass co&er, and fluorescent light.

ba3]1 equipment includes an outside power filter with dacron floss
ahd actl‘atgd .carbon or an ion-exchange resin, heater, an undergravel
power pump, 3dnd/or an ultraviolet purifier (preferably with th2 bulbs

above the -water for easier maintenance and better efficiency).
: e R
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Combination glass, ietal, and slate aquﬂ\iums are still safe for
freshwater fish bqt shoula not be used for a ma}iﬁe aquarium, aé seawater
reacts with the metai_ and slate céusing rust and toxins that can kill
;arine Eish and invertebrates. The check va%ve{is used to prevent back-
fyphoning in'the event of a power failure. The undergravel filte} is wused
to support the bottom media above a water column to assure good water
circulation thus enabling nitfif}ing bactéria td carry out their
‘biological role of bgeaking down waste and organic matter. Purchase an
\undergrawel filter designed fo£ saltwater. The stems ‘are larger and the
platform base higher than freshwaterbfilters.

The undergravel power filter is a fairly new produdt aﬁd some data
iqdicate it imprers thedeffiéiency;of the underg;avél filter and sets up
a- current in the aquarium. &he outside powér filter removes larger parti--

"culate matter in suspension in thé wgter. It is also used té pump the
water through the ultraviolet filter. This %ilter helps to break down
organics, as well ‘as serving its two primary functions: controi of
-disease caused by microorganiéms and mgintenance of good water quality. I
beligve the potential of the ultraviolet purifier has not yet been ‘fully
realized. 1 feel my system l%ts me do more with a saltwater aquarium than
just regular filtration. It lets me put in more fish in one tank than
published formulas recommend. You cannot #overdose“ a tapk with ultra-

violet. All research data have shown that it does not change the water

chemistry.

{
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PREPARATIONS FOR SETTING UP AN AQUARIUM.
N : -~ .
farental sup;;v19$on should be considered with -ybunger -hobbyists '
be;auselthe combination of salf water and elecgricity can lead to some
- shocking experiénceg! n
7 ) .

One of the first steps in setting up any new marine aguarium is to
collect reliable seawater. vayou live néar the oéean, you can collect
natural seawater. When you collect seawater from §-sﬁofelin2 or off a
bridge (as opposed to collecting offshore by boat)¥‘colléct at high tide
and be” sure to filter and age fhé.water before using.

Fiitter the water by running it through dacron’floss and/or coffee
filter paper, or a comparable finely meshed material. Age the water in
the dark in a covered containers for tw6*weeks‘wtthvﬁf/;;ration. Aging

hel;s to kill many of the algae énd qicroorganisms preseﬁt in natural
Seawater.

You can also make seawater by using one of the many brands of arti-
ficial sea s;lts on the market. When mixing artificial salts, use a 5
gallon bucket oé warm taé water to hélp dissdlve the éalts more readily.
Pour the dissolvgd salts into your empty aquarium apd add the re;t qf youf.
tap water to bring the level within 4 inches of the top of the aquarium.

The use. of natufal or artificial seawater is an area of debate with
aquarists. Artificial seawater is easier to mix than natural seawater is
to collect, and it is no longer as expensiye as it used to be. Alsb,
reliable brands of sea salgs eliminate most of the unknowns, egpecially

disease organism nd parasites, which are present 1in naturahxs;:;zber.

In addition, it does Yot have to be filtered or. aged before use.

s
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The bogtom medium for sathater should be some type of carbonate
that prevents a fdaﬁgerously low pH by ‘maintaining the water in close
association with calcium {carbonate. ‘Low ‘;H (an acidic condition) is
éapsed by oxidation, carbon dioxide production by the fish and other mar-
ine aniéals; and by bacggqial ;ction.. I ptefer crushed shell for aquar-
iums' with jawfish (they construct burrows in ghé shell) aﬁd calcified
algae and crushed coral (available commercially) fér other aquariums.
Dolomite can also be used, but is not as desirabie a carbonate.

If you collect your bottom h@dié yourself, you will need to puery
it. The same is true.if you collect your own habitat.(conch sbéllé Q§
Florida oolite rocks). Bottom media purchased in pet stores need not be
purified, on:, rinsed before use. The s;ﬁg techniques:are used for puri-
fication of both bottom media and habitat. You want to kill all organisms
on the collected material, so when you add it go your aquarium it is
"stgrile." All media should be gathered below th;‘low tide line to avoid
contamination. The shell can be screeﬁed to size a£ the 'beach. Use é
- mesh or net withig'size between 1/4 and 1/2 incﬁ. She{1l smaller than i/4~
inches is undesirable because it can plug up the undergravel filter leav-
ing pockéts barren of the much needed nitrifying bacteria. Eliminate
shells over 1 inch, except for aceents. Remember, when using 1arge shells’
for aécent,-sucp as conchs or helmets, be sure théy are cut to. allow a

good flow of water through.them. If the water does not circulate com-

pletely through these shells, gases can puild up and be released into the
- . ‘\\.
aquarium and cause mortalities. With a bottom media of crushed coral and

—_ '

calcified algae, the size should be smaller. According to Dick Greenfield

< 4
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(1978)? a, 3-inch bed of 1/3-inch diameter _bottom media will brovige

twice the total surface for bacterial attachment than would the same depth

¢

of 1/4=inch gravel in the same aquarium. To purify -the bottom media,

using a 2-gallon plastic -bucket (nevgr use metal when working with

- .

- O '
materials for any saltwater aquarium), add about six handfuls of crushed

shell to the bucket, flush with fresh wa%er and agitate until the water-
; -

flows clear. :After~rinsing each batch, recombine the shell in a plastic
'S—gallon~buqket for further purification with bleach. (For thbse of you

- who have trouble finding 5-gallon plastic bpckets, -try your local bakery,

donut shop, or fast-food restaurant. They'bring pié’and donut’ fillings,

pickles,vétc., in these buckets and -usually discard them when “empty.)

-

Fill the S-gallon bueget 3/4 full of shell and cover with fresh water
to which two cups of bleach have been added. fwo day; later remove the
‘wéter.and flush the shell again in the smaller plastic bucket and spread-
the shell in a thin layer ,on a ;heet of plastﬁc to éfy. Let dry for 4 to
6 dayé. Your nose beéomés your best fegt mechaniém to see if thé~sﬁell is
clean. Také randéﬁ handfuls‘ %ﬁd smell. There should be no hiht, of

chlorine or "fishyness."” When the shell smells clean, store it in plastic

bags until needed. When you put the sﬁgll into the aquarium, it should be

wet again with a quick freshwater ringe to eliminate any "clouding" of the -

water. (Adding- the zmt shell eliminates any problems of "floaters” with

the smaller and lighter weight shells that sometimes do not settle to the

bottom of the tank when they are dry.) . : , .
. 4 .

lfreshwater and Marine Aqdarium ‘Magazine, November 1978: p. 12-14,
90-92, 94, and December 1978: p. 12-14, 88-92. ki
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When cleaning rock, follow the same procedure. Be sure to soak the
1 ) )
- A
rock overnight in freshwater to kill worms and- other invertebrate that use

the rock as habitat. The next day, remove all worms and other inverte-

brates with tweezers. Let the rock air dry. Before any rock caw be

placed in a marine tank, every pféce of barnacle, sponge, algae, sand
' ‘ g

coral,\anq cher_org§ni§’matter must be removed. Use an ice pick to chip
-away.any.Femainlhg.Bfgépisms. After éleanihg thoroughly, bleach the rock
ds you.dié the sﬁgll, ﬁ;%ggﬁthe same proportions of water and bleach. Dry
ané test! by smeiling.:’lf;you have mﬁijﬁa any of the organic matter, it
shogld appear dérkéf thaﬁ.the natural cglor ;f the rock. Reclean and
'bieach, if necessary.

’ Wher chgosing habitat rocks, remember to collect only those that are
frge of iron and other metal contaminates, and those that provide dif-
fgrent-sized hélés for hiding. 1In Florida, oolite rock is fine. If you
cannot or do nqt_café to collect rocks, yoh will fiPd a good array of safe
" decorative rocks in any pet or aquarium pghop. Co;als are protected by
bbgh stateﬂand federal laws-and mdgé be Jpurchased, ndt collected in the

United States. . Check with local or state officials before collecting.

Some areas are protected for everyone's future enjoyment.
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PREPARING YOUR AQbARIUM FOR FISH

Betore adding water, you must be certain your tank is well supported,

ember for a 30-gallon aquar-

i.c., placed on a sturdy, strong base. (Rem
. e

ium, vour bgse must support a minimum weight of 250 pounds.) Chéég.the
corners to see if the tank is level on al sides. The %/2~inéh thigk
styru}o;m board is placed between thc‘aqharxum and the base of the stand
to cushion the aquarium and prevent breakage from uneven stress. DO NOT
rely én the sty;ofoam to compensate for a warped base.

With the aquarium stabilized, .add your seawater. I[f you are using

artificial sea salts, make sure your salts are all dissolved. Do not add

your undergravel filter and media until you have your sea water in the

tank. Fill the tank 3/4 full, then add the undergravel filter plates
(with the air line tubing measured and attached). .Agitate all bubbles‘
from bencath the filter plates. Cently sprinkle the bottom media (shell
or crushed coril) over the top of the plates. Work carefully to prevent
smaller pieces from being forced into the slits of the platform. The

bottom medin should lie on the sutface without plugging {he holes which

will inhibit the operation of the bottom filter, destroying e circula-

tthn of wiater through the filtering media and causing pockets of hydrogen
sultide. -

Next add the habitat. Consider the requirements of the fish and
invertebrates you will place in the tank. Will the fish have sufficient
cover to help prevent aggressive béhaviur? Try to arrange rocks, corals,
and such so the setting appears as natural as possiblee With the habitat

completed, attach all remaining parts of the mechanical filtering equip-

1
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ment. Air lines should be -attached to the gang valve and that jn turn to

a check valve on the air pump (to prevent back syphoning). The water

level can be topped off by gently pouring the reméinﬁot_of the seawater
inte the tank. Use a plate or your hand to lessen the force of the water
on the bottom media. Next, connect your ultraviolet filter 'to the ‘power

pump, start the syphong on the power filter, and cover the tank. Lastly,.

{
v

plug in the lights (fluorescent lights are recommended as they are cooler

and come in wavelengths that support plant growth). The system is opera-

tional, ght not ready for fish. The aanrium neéds time to balance its
Siological filter. At this point, it requires a lot of pgfience to
proceed slowly, but a snail's pace, gives nitrifying bacteria -in the
bottom media an opportunity to est;blish themselves at levels capable of
handling waste from the fish you will add. .

There ére bacter# in natural seawater and with %time these will
multiply (but remember bacteria are slow growing). Whether using natural
or artifical water, tﬂere are ways to introduce the needed bacteria: by
adding gravel from an establishe’ aquarium into the new one, by using one
of the commercial starters, (if you use a commercial starter, proceed with
caution ~yndt all starters are alike), or by adding one DEEQZ fish to the
tank. OT add a freshwater fish and hope that 1t dies, rots, and
establishes a bacterial colony. The procedure doesn't work and inétead 1s
a good‘way'to foul a system, 1introducing disease. Instead try a damsel
fish. They are excellent start;rs, will feed on anything, are inexpen-

sive, and are very hardy. The natural wastes from the damsel will add

nutrients which in turn help to "feed" the bacteria. (I prefer to add one
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R
N ot

portion o ry food - just a pinch - to my new system a week before I

.

introduce my damsel fish. I let it fall to the bottom where it. acts as

“fertilizer”™ for Bacteria in the gravel.) To establish a balanced’tank

with artificial seawater takes longer.. Most experts recommend a three-"

week cycling period as nitrifying bacteria multiply slow%z, and lower
. 4 N

temperatures, acid water (low pH), high salinities, and lack of calcium

»

slow the process more.

®

»

-

I hope you are "a proponent‘@f green algae (as I am). I .must émpha-

size how important algae is as é food supplement for some fish and as a

‘ 4 :
water conditioner for all flsh “t Hore are some passages from Frank de

Graaf's book Marine Aquarium{Guide (1973) about the importance of algae:
- - N
“The saltwater aquarium .(unlike the freshwater aquarium) can never
sustain sufficient growth of algae to absorb all the substances pro-
duced by bacteria. As a result, the aquarium water will gradually
accumulate far. greater concentrations of all sorts of substances than
.seawater does . . . While the pregence of algae can slow down this
process, it _cannot altogether .eliminate it sunless the hobbyist is
satisfied to keep just 1 or 2 fishes swimming among luxuriant growths
"“of algae . . QNEffdtes, phosphates, sulfates and even ammonia-+- many
. algae species absorb the latter in,preference to nitrates—-together
with other substances, are indispensable nutrients for algae; promot—
ing an optimal growth of green algae will thus heélp remove many such
substances accumulating in the tank . . . The presence of green algae,
~on the other hand, is 4n indication that everything- is shipshape,
since their growth is impeded by an excess of aromatic amino acids and
phenols as well as a low<redox potential . . . In addition to absorb-
ing orgairfc substances and thus keeping the tank water healthy over a
longer period of time, algae play yet another role. By giwlng off
certain substances (extra-cellilar products), algae considerably
influence and improve the general condition of fishes and inverte-—
brates . . . It is a fact that in tanks that contain luxuriant algae
growths or havevan algae filter, fishes hardly ever get sick and show -
a better growth rate . . . Algae ?re\girtually indispensabld in the
martne aqudariuim. .

N ) | ;
£ ‘ , .
C 1y '- .
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The algae should‘bq introduced during the 2nd gnd 3rd geek. Leave
the tank lights burning continuously until the introduction of fish to
encourage algal growth. A good supply of algae before the fish are added
will encourage its continued growth after the fish begin feeding upo; it.
There are several ways that\you can promote algal growth. I prefer to
) take‘$omé scfapings from the glass of an established tank, and spread the
pleces on rocks in the new setup. You can also borrow, a piece of "green"
coral or ;ock from a friend's éank and with ;.toéthbrush, spread partizles
of algae around your aquaniuﬁ. There are éeverai commercial p;oducts that
‘can also be used’ 6ncélthé fish have been introduced, the waste will

provide ample fertilizer for continued growth. Remember , d and brown

algae will dominate over green. To prevent this, I suggest that you treat

all water witm\j;traviolet before ‘adding a pure culture of yreen algae.

1

In addition to the single‘celléd aLgaes'there are other algaes available

.

commercially such as tfie shaving brush (Penicillus sp.), chain linked

Y

(Halimeda sp.) and feather plants (Caulerpa sp.) which can be purchased

from your local pet store and planted.

[Z59Y
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When the two or three weeks cycling period is ovér, and the bacteria
is ready for fish and invertebrates wastes, then it is time to choose a
communiﬁy of _fiShes for the tank.- The folloWing questions are often
asked. How many fish can I add? Which fish are the most Eompgtible? As
a Qery conse;vative rule, you can add one fish 1 inch or less for evefy
two gallons of water,- but with the ultraviolet sterilizer and —other
Sophisticated equ{bment, and some consideration fér habitat requirements

of the species you select, you have some latitude. ~ The rule of l-inch of

fish/2 gal. of water is not infallible. The weight and volume of a fish
s ‘ .

increases between the second and third power of the length. That 1is, -

~a 4-inch - fish creates a biological load in a tank closer to 4 times #hat

of the sagg'fish 2 inches long. In short, you may be‘;ble to keep fewer
larger fish than size alone wouid indicate. If you plan to stock a tank
to its liﬁits, proceed cautiously. If you try for the maximum number a
tank can hold,iremember to add one fish at a time after ycu have reached
the conservative limit. The point at whi&h @ou first get mortalities cam
be considered the. maximum limit. The fish you choose depends ubon a

number of factors: the size of your aquarium, the type of tank you prefer

(fish, invertebrate, or both), the area in which you live.

12 I



SELECTING YOUR FISH

As an illustration, let's assume that you are setting up a 30-gallon
tank and from that point of view we'll consider several possibilities,
always keeping in mind the habitat requirements and behavior patterns of

the fish.. ' ‘
. ) - !
Marine fish occupy all levels of the habitat from open water, coral

~

reef, grass flats, to the bottom substrate. When considering habitats of
marine tropicals, generally, jawfish are substrate dwellers, blennies and

grammas are%rock dwellers, angelfish and butterflyfish are open water fish
A '

that "hole up” in the rocks and- coral at night, and danselfish occupy
whole territories of rock, water, and substrate! Rehavior patterns and

habitat requirements are generally the'same for both Atlantic and Pacific

. . L %
species of the same families. Pacific fish, however, do better at a lower

salinity and a lower temperature than Atlantic species. They are also
X

considered by some people to be far more colorful than their Atlantic

v

counterparts. Be%?use some of the marine tropicals such'as butterfly
{ishy rock beauties, and tangs have very specific dietary requirements, 1
do not recommend their purchase if you cannot provide the proper foods.

When you begin thoosing fish, make decisions slowly. There are lots of

available choices even if this is your .first tank  and if you proceed

-

slowly, it is hard to fail.



One of the most popular groups of aquarium fish are the angelfish.

If you decide to put some angelfish in your tank - and they are an excel-
- . J . . . )

lent choice for beginners - be sure there is a definite size difference

between species. The most docile should be the largest and the most

aggressive the smallest. Also, if you are going to have more than one of

any species (example 3 pigmy angelfish,'CenEropygi argi), they should all
7

be added at the same time because certain species are aggressivé especial~

ly towards each other. Keep in mind some of the angelfish are clegners in

the;r juvenile stages and other species'grow to be quite large as adults.

Angelfish habitat requirements and behavior patterns are similar. ‘ They

"holeFup“ at night and during the day spqu their time in front of the

rocks and corals. They 1like frozen brine shrimp, dried foods and live
4 .

green algae - basically an easy fish to get to feed. 1 would not suggest

more than 3 angelfish in a 30-gallon community aquarium.

Butterflyfishes are generally less hardy and more difficult to main~
tain than the angelfishes. Some of the Pacifig species must feed» on
polyps from ;pecific types of coral in order to survive,_while(othersnwill
eat anything you put in the aquarium. Usually butterflyfiéhes are'not/as
aggressive as angelfishes and thus should be the larger wﬂen both are in

the same aquarium. Three of the six species available from the Atlantic

20
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do very well in the home aquariums. They are the Atlantic long nose -

(Prognathodes aculeatus), the reef (Chaetodon sendentarius), and the

banner (C. aya). The spot fia (C. ocellatus), banded (C. striatus), and
+ four-eye (C. capistratué)] bhtterflyfiéhes 'are‘¥more difficult and
sometimes neQér start feeding well, if at all.
If you have a,butteéflyfish that is not feeding you might try using
an old bleached.piecefof coral (rose.coral works very well), and mash a .
small pigbe of gaw shrimp int? the coral 'énd place that in the tanki
Don't put too much shrimp on the coral.as it does. spoil and can foul the-
tank. If the butterflyfish staxt;ﬂto feed you can.increase th‘ size of -

the shrimp to match the food requirements of the fish. Another method to

stimulate feeding is to add live brine shrimp‘(Artemis salina) or frozen

brine shrimp thawed and’' soaked ‘in an appetite stimulant. ~Up to three
. . <

4

butterflyfish cam be considered for a 30 gallon aquafium. \

Other options for middle tank dwellgrs (besides angelfish and butter;
fly‘lfi§h) that should be considered are hogfisg, tangé, cardinalfish,
-squirrelfish, and big eyes. These latter three are reef dwellers that
live under rock ledges ?uriﬂg the day and come out at night. As a re;ult,
they do not' do ;ell'in brightly lit areas but are good fish in home aquar-
iums where ledges are provided. Tangs are herbivores in their natural
habitat. | This means the? afe plant eaters and require algae in large
amounts to be happy aﬂd to do well. They will eat dry foods éﬁd fr;zen
brine but need algae to maintain color and proper diet. Hogfish, wrasses,
small sea basses‘and groupers (Serranids) all are good feeders and\are
very hardy. Keep in mind, as serrani@s get bigger, thgy do develpp a
taste for smaller fish! One to three of any of the many options fro; the

middle tank dweller will enhance a 30-gallon aquarium, é%pgcially since

3
they are 'so brightly colored.
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Fish living on the bottom are probably the most popular; good choices
would be found among the various species of jawfish and wormlgbbies. A

30-gallon tank can handle up to six.  Jawfish are a good choice, add

activity to any tank, have been known to spawn in a tommunity tank, and

~are all hardy and good feeders. The most important consideration for

jawfish is the bottom substrate. Jawfish and worm gobies need shells or
coral pieces to structure holes in the bottom of {the tank. If you use a

"soft” media, such as the finely crushed cqral sold commercially, then you

\
must provide them with some decorative clam shells or flat rocks to hide
undeft. If jawfish are unhappy wiﬁh their "home"” they wiIl go to the
‘surface and look for a way out of the tank. They usually succeed, too -
much to yqur distress! Bottom dwe{lers are also notorious for rearranging
an aquarium, moving bottom media, shells, plants, etc., tq suit their
desires. If you don't want your aqsarium rearfanged r:gularly, do not put
jawfish, worm gobies, or othgr bottom dwellers in your system. Use hermit

crabs and brittle starfish instead.

RocK%dwellers are also good and possibilities include neon gobies,
other gobies,‘basslets, slinnids, sawkfish, and blennies. The neon goby
‘is a pleaner fish‘and a sair can be both attracti@e and functional. They
will establish a cleaning station, much as in nature, and have been known

to spawn in a closed system. Another choice 1s the basslets, including

the royal grammas (Gramma loreto) and the blackcap basslets (G. melacara)-.

‘ 2z
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These are aggressive fish, especially amsgé theirvyzn kind. If you are

going to put in more than one gramma or blackcap bagélet they must all be
< s

introduced at the same time. Once established, the first arrivals will
. ‘ . ora L
kill any new basslets introduced. Grammas live undar ledges in your tank
. i
and it is not unusual to see them -swimming upside—down. Other rock-

dweller choices can be made as much on color as on species. Blennies and
)
~

jawfish are incompatible in the &ame aquarium \@d may create some pro-

blems, |so you may want to consider one of the other rock dweller species

-

‘jf you intend to keep jawfish.

Damsel fish are the one group of fishes that will live, grow, and
spawn in neirly anyone's'tank. &hey are very hagdy,.almost indestructible
and do well in any systeﬁ. If there is a drawback, it is that the? are
aggressive and extremely territorial. You must remember to leaveAroom for
ghem. If you plan to inproduce damsels, remember that each fish requires

o

] .
considerable bottom and rock area as a part of its habitat. Plan for it.

Some of the least aggressive damsels are the saffron (Eupomacentrus

planifrons), Honey gregory (E. mellis), the salt and pepper (E. parfitus),
and blﬂe and green reefs (Chromis sp.). If you add damsels, be certain
thef are the smallest fish in the fank. You needn't wor;y abo;t their
size. Damsels are very competent at taking care of themselves even with

-
fish ten times their size.
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Invertebrates can also be added ?fpecially the hardy species: Some
choices incl?de bandedlco}al shrimp, sea anemoneé, brittle and serpent
starfish, small hermit crabsﬁ(bﬁt not arrow crabs since they like to eat
fish at night), as weli as many of the smaller molluscs and bivalves.
Invertebrates make for a more sucpessful aquarium. . Anemones aid water
- quality by their filter feeding activigies. Hermit crébs and starfish
make .good bottom cleaners.. They eat the food missed by the fish. Mol-
luscs such as flame scallops and spiny oysters are also good water filter
feeders while small octopus and 'live olive or margin shells burrow into
the media and keep it clean of lérge'debris. All invertebrates add to the
basic balance of a salt@ater aquariﬁm as weil as making a more interesting
tank.

'A suggested grouping of fish and invertebrates for a 30-gallon marine

aquarium: \ 7

" Invertebrates - . % Fish
1 pair banded coral shrimp 1 pair neon gobies
1 pair pistol shrimp with spiral anemone 2 jawfish or worm gobiecs
1 small hermit crab 1 cardinalfish or
1 small starfish or brittle starfish hawkfish
2 sea anemones ' 1 butterfly
2 flame scallops . 1 hogfish
1 margin. shell ' 2 Centropyge species of
Marine algae such as Penicillus species angelfish
Halimeda species and Cauleupa species 2 basslets

18
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Do not add éll of these fish and invertebrates all at once. Fhen
your éystEm is set up andtféady, you can add your algae, pistol shrimp and
spiral anemone, and starfish as well as Yyour gardinal fish or hawkfish.
Ten days later add your hermit crab, margin shell, and sea anemone and two
bassleté. Ten to fourteen days latér, add the remaidipg invertebrates,
neon gobies; butterflyfish and hogfish. Add the centropyge species two
weeks later as they are the most aggressive of this selection. Remember ,
before any fish 1is placed in your ﬁain aquarium, they should be

) . ) N——
quarantined in a medicine tank first.

A

GENERAL MAINTENANCE, FEEDING, AND MEDICATIONS .

No one knows precisely the best temperatures for exotic tropical

‘

marine fish. Safe ranges are found hit or miss, but there are certafn
vgﬁideliées that work and certain rules that keep problems to a minimum.
Bd;h Atlantic and Pacific tropicals will do well in temperatures as low as
70°-75°F (21°-24°C), and in my own tanks I keep Atlantic tropicals at
temperatures between 80°-82°F (26°-27°C). The most important factor 1is
maintenance of a stable temperature - no-matter what range. DaiLy varia-
tions of more than a few degrees should always be avoided. A 5 degree”.
.variation can cause stress and encourage disease. Buy a good heater and a
reliable thermometer, and keep vaFiation to a minimum year round.

Cleaﬁ water is essential. Change the volume by 1/4 at least once a
month, especially in smaller tanks. The color of the water can be a good

indicator of the "health” of the tank. When it begins to yellow'and lose

its crystq&\clear look, a water change is overdue.



If you want to replace the water volume ‘lost through.eVappration,
‘ - , ~ .

remgmber one fact:  the liquid has evaporated, but the salts "remain.

Thereforey replace the ‘lost volume with distilled or aged tap water. Use

your hydrometer to check salinity in the tank. The hydrometer will

J .
indicate when the salinity hif dropped enough to use seawater instead of

.

tap water. Optimum salinities are 1020-1025 at 75°-80°F.
Do not overfeed. I feed my fish and invertebrates twice a day, and I

believe it is better to fegd small amounts more often rather than one
large feeding each day. The more you can vary the diet, the healthier the

'

fish will be. I preféf-to'féed frozenrand ii?e brinefshrimp (both baby
arfd adult fgrms) daily, a dry food onée or twigé a week,  and keep}marine
algae in the tank. - Marine algae apd planktoﬁ ﬁlive, f;bzen, or freeze-
dried) are good food §ourceél ‘Tﬁéy help to keep the colors of the fisﬁ
bright. 1In addition, algae i; a'necegsary part ;f'the diet of £éngs and
parrotfish. | Other foods to consider are chopped beéf heart, shrimp,

4

worms, and micro- and macro-plankton (which includes rotifers). ¥

-

When feeding invertebrates, remember that some are filter feeders and
g v .
feed only at- night. I use live baby brine shrimp which I place in the
tank after the lights are off. Clam juice is good for flame scallops and

featherduster worms. Liquid fry ' and finely crushed dryfoo@s ére also

-
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very'good for_gorgohians., Witﬁ‘rhe.eontinhing advancements in product
research _within. the ‘marine iuQuarium‘ industry, many companies are
,developioé foods and’oieta to haiorniﬁ many - more f{ish and invertebrates
successfully. |
Oneilof the"moSt coomon calls 1 reeeive are frow peoplo who have’
‘liLrle yhire "hugs™ crawiing on the g;ass.} Ihe'pugs are non-parasitic
copepods that’ occur where rHere is a_'high baetcriul ‘huild—up5 in an
. aouarium, often due to fouling of water ﬁy overfceding.‘uShortly atter the
copepods Appear, the tank may go bad’ and a fishlfkikl might result
~(although, fast preventative‘acrion can.resuit in no fish loaes). This
'Q?n be Corrected?by an immediate wateriChange of at least 1/2 the volume.
As-you Chapge the water, dgitate the bortom_medhl to remove the C;POSS
fooo;paste. ' - R : ZJY‘ Q.-

Another common question I am asked 1is, “What do 1 do with diseased

fish?" ' Never medicate  in your main tank. TIf’ fish are sick, remove them

to a “hospital” tank (a 5— or lO—gallon:aguarfum).

v

A. medlclne tank 1s set up with an underbrdvel tilter ?botLom medld

and habltat. *'A copper test k1t is also hggebsdry. USlng’the»Coppvr test :

, v s «,, o ) K

kdt and ur copper sulrate bolutlon stablllze the tank to 0,2 ppm (pdrts- L ot
. per, mllllon) Copper sulfate wlll comb1ne ‘WIth the carbonateb (your .

hggltat and bottom medla) ,w1th each Cemperdture and/or pH chanbe'Cthe.

yopper w1dl go* back _into solutioh. - HoweVer,; some of the nore recent

. : [
: copper medlcatlons (Such as Copper Power) stay in solution and do not

-

s e ‘ .
oombidé'or.precipitare out as readlly. Copper can dlSO d1streeb or kill,
invertebrates as bhe;rj;olerangelfor.copperpls;even 1ess thansflsh¢ All

0
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tish (collected or purchased) should be held in quarantine for at  least
one  week  betore thu_\‘f are moved to vour wmain  aquarium. While under
quarantine, their tdod slu>u3(l be treated with a broad spectrum antibiotice
suluti«:n‘(sm'h A% lN'I'l{:\('.l’Rl-I, which is sold “‘,S internal wedication in pet
stores).

To make vour own copper sultate solution, dissolve 10 g copper
sultate ervstals (CusOz* 5 Ho0) and 3 p citric acid crystals in 10O
ul of distilled water. This will make a 104 solution which is added at 1
drop/pallon water. Keep in mind that a 20 gallon aquarium does oot
contain 20 pallons of water when bottom wedia and habitat have been added.

A cure rnmmoniy recommended s to increase the temperature.  While it
sounds pood, the advice is bad. (1) 1t puts the tish under tremendous
stress which means the disease pets a better toothold. (2) 1t does not

. .
cause the disease to “burn” iLsx\if out in 5, 7, or 8 davs as claimed. 1t
takes at least 14 days in high temperatures to stop most discase cveles.
In all cases, increased heat only compounds the problem. '

There js7an excellent book- on the treatment of marine tish diseases,

Dr. Kingstfdrd's Treatment of Exotic Marine Fish Diseases, which gives the

methods to cure various discases, the duration of treatment, and the con-
centrations of chemicals required to effect a cure.

Remember that disease spote, wounds, and frayed tins do not disappear
or heal instantly. It will take 2, 3 or more days tor the situation to
clear up and in some cases, it may require a second treatment a week later
to remove all traces of the disease. This is why an ultraviolet system is
important because it attacks disecase causing organisms in the water
&olumn, preventing the\m trom passing from one fish to another while main-

taining good wate.’ii%' quality. In addition, germicidal ultraviolet lights
. ’ ok
e p

~y
~
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are capable ot breaking down orguni(" mitter in the water without changing
the basic water chemistryy, and you cannot overdese with ultraviolet. . The
one  important point to always remember is exposure to the germicidal
ultraviolet light can cause blindness to you or the tish and that is why
t he liy,h€ must be shielded when it is turned on. I run my UV system all
the time and replace the bulbs once a year. 1 reel it is the ultraviolet
that has permitted me to keep tish tor 6-7 years without any medication or
‘-l

special treatment and maintain wmore tish/tank than general filtration
caleulations sugpest.
The hcr;t-waly to prevent disease is to choose your tish carefully. It

vou dive for vour own, collect them from clean wiater areas and do a pre-
ventative dip and medicate them before you introduce new fish to your main
tank. lLearn about a pet store betore you buy tish. A good store owner

A

. . ’ - - . . r. -
will work with you. You should expect healthy ftish and long survival i

vou place them in a balanced tank. If you can, be sure the l’i:;‘h are teeds
ing before you purchase them. Most pood aquarium stores hold fish from
new shipments until they have been medicated and are actively feeding.
Remember that you have an obligation to’your pet store Owner, as well. It
you goot and do something wrong, don't blame it on the store.

One of the little tricks 1 do with store bought tish is in the manner
in which 1 acclimate them to my tanks. I float them in their sealed bags
in my medicine tank until I feel the water temperatures are both the same.
Then, I open the bagged fish and add some of my tank water to it = beinyg
very careful not to get any of the pet store water into my tank, wait 15
minutes and then pour out and discard all the water in the bag, catching

the fish in a net and put only the fish into the medicine tank. Most pet

stores doing good business have two or three shipments worisources of fish

ey gt
X ) ,
e
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cach week and medicate their systems. 1 do npot want any of the problems

they might have {nherited from their shippers nor do I want their
medications to upset my tank, so I don't mix their water with
S
mines There are lots of excellent marine disease treat-
ments on the commercial mafket. Try them and find
out which best serves your setup and situation.
Saltwater aquariums can be a rewarding,
satisfyin; hobby. There are more than
600 members of the Florida Marine
Aquarium Society in the Miami
area alone and there are
thousands of hobbyists

across the country who are

very willing to help and share

their ideas, techniques, and enthu-

siasm with you.

[f you follow the ideas I've outlined, \\
you should discover the pléasures and joys of a

saltwater aquarium. And lest of all, you should have

success with the fewest possible problems.

GOOD LUCK AND MUCH PLEASURE WITH YOUR NEW HOBBY!

O
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Books that Help..,

Anemone fishes, Dr. Gerald R. Allen, T.F.H. Publications.

Anemonefishes of the World, Dr. Gerald R. Allen, Aquarium Systems, Mentor,
Ohio.’ ) |

Damselfishes of the South Seas, Dr. Gerald R. Allen, T.F.H. Publications.

Butterflyvfishes and Angelfishes, Vol. 2, Dr. Gerald R. Allen, Wiley

Interscience Publications.
L

Butterflyfishes of the World, Dr. Warren E. Burgess, T.F.H. Publications.

Pacific Marine Fishes, Books 1-7, Dr. Warren E., Burgess and Dr.jHerbert R.
Axelrod, F.F.H. Publications. ‘ ‘

Caribbean Reef Invertebrates and Plants, Dr. Patrick Colin, T.F.H.
Publications, _ i

f“%eon Gobies, Dr. Patrick Colin, T.F.H. Publications.

The Marine Aquarium in Theory and Practice, Dr. C.W. Emmensg T.F.H.
Publications.

Marine Aquarium, Frank de Graaf, Pet Library. -

The Tropical Marine Aquarium, Vincent B, Hargreaves, McGraw Hill.

Treatment of Exotic Marine Fish Diseases and The Marine Aquarium
Compatibility Guide, Dr. Kingsford, M.D., The Palmetto Publishing Co.

Fish and Invertebrate Culture, Dr. Steve Spotte, Wiley - Interscience.

Marine Aquarium Keeping, Dr. Steve Spotte, Wiley Interscience.

Butterfly and Angelfishes of the World, 'Vol.,1l, Roger C. Steene, Wiley
Interscience Publications. ©

Reef fish. Ronald E. Thresher, Palmetto Pub}ishing Co.

The Saltwater Aquarium Manual. Dr. Robert Valenti, Aquarium Stock Co.

Tropical Marine Invertebrates of South Florida and the Bahama Islands,

Warren Zeiller, John C. Wiley and Sons.

Tropical Marine Fishes, Warren Zeiller, A.B. Bdrnes Publisher.

Monghly Magazines

Freshwater and Marine Aquarium Magazine, Subscription Dept., P.0O. Box 487,
Sierra Madre, CA 91024, ’

.
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. THE BIOLOGY OF MARINE AQUARIUM FISHES
- COLLECTED IN MONROE COUNTY, FLORIDA

i : by
Deb Hess and John Stevely

Marine Resdupce-lnventory
Monroe County Marine Advisory Program r/ﬁ
Florida Cooperative Extension Service

INTRODUCTION

Living in close association with coral reefs of the Florida Keys are
a vide assortment of interesting and beautiful fishes that are collected for
display in home or public aquaria. Exhibition of these fish in aquaria pro-
vide hours of entertainment, and for landlocked Americans, provides an
educational experience that would otherwise be unavailable. To many, these
abundant, brightly colored fishes, with their interesting behavoral patterns,
are an integral part of the beauty and fascinating biological complexity
associated with tropical coral communities. This paper presents a summation
of our current understanding of the biology of 8 major families (30 species)
of fishes that are of primary importance to the aquarium industry and wvhich
are collected in the Florida Keys. '

-+ . X ' ‘ .

. This task was primarily undertaken to provide a basis to evaluate what
ve presently-knov about these fishes. This wvas deemed a logical first step
in addressing the question of whether increasing fish collecting would affect
natural abundance--a question being increasingly voiced by concerned citizens.

"A description of the collection industry and preliminary analysis of its
magnitude has also been prepared by the present vriters (Hess and Stevely,
1978, The Aquarium Reef Fish Collecting Industry of Monroe County.: Menroe
County Florida Cooperative Extension Service, unpubl ished).

Summarizing and organizing all existing information on 30 species of
fishes was a somewhat taxing problem, and the reader will benefit from a few
pointers on how this paper can best be used. Because the use of non-familiar
technical language cannot always be avoided, Appendix A, an illustrative
definition of many technical phrases, has been included (parenthetical Roman
Numerals' wvithin the text refer the reader to the appropriate definition in.
Appendix A). Maps shoving the areas referred .to in the Caribbean and Florida
Keys (Appendix B), andillustrations of invertebrates and plants commonly :
mentiored in the text (Appendix C) are also included. Lengthy, detarled
information is presented in some sections of the paper. Therefore, the reader
not interested in such coverage may best be served by skipping over these
sections, or by using the paper as a valuable reference--providing valuable
information when a particular question-arises. An extensive bibliography
provides those seeking additional information with a valuable introduction
to-the available literature. ‘ ' -

N
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l. Cu?IIUDDNTIDAY: ANGELFISHES AND BUTTERFLYFISHES

- Angelfishes and Butterflyfishes are brightly colored fishes associated
with coral reefs around the world. BecCause of .their beautiful coloration
and interesting shapes, they are popular aquariumgfishes. Presently, the
angelfishes dominate the aquarium fish market in#the Keys. They are among
the few species collected in these waters that can compete in popularity with
[ndo-Pacific and Pacific imported fishes. Juvenile angelfishes exceeding
two inches in length seem to fare best on the aquarium market; smaller fishes
have very specific food requiréments and frequently will die in captivity.
All angelfishes and butterflyfishes reguire small morsels of food, are slow
caters, require clean salt water, and hiding places.

1.1 Description of the Commercially Valuable Species and Their
. Biogeography. ‘

Ihe name Chaetodontidae is derived from Greek words meaning "bristle
tooth" or "hair tooth". These disc-shaped fishes have small protractile
(capuble of being thrust out) mouths, with slender, brush-like teeth (III).
Two important subfamilies are recognized: actodontinae (butterflyfishes)
and Pomacanthinae (angelfishes). Burgess (1 elevated angelfishes to the
family Pomacanthiniae, leaving butterflyfishes as the family Chaetodontidae,
but the movement is still debated among ichthyologists.

Butterflyfishes and juvenile angelfishes have evolved an interesting form
of disruptive coloration: prominent dark vertical stripes and/or a dark spot
near®the caudal fin. This may be of considerable adaptive significance.

Ihe coloration breaks up continuity of shape, and more importantly, the stripe
through the eye and the dark spot near the caudal fin (which resembles an eye)
may confuse a predator. Since predators frequently home in on the eyes of *
prey during attack, the predator, confusing the spot for an eye, may attack
the rear of the fish and misjudge the anticipated direction of flight.

Angelfishes

N

\uﬁfeen Angelfish, Holacanthus ciliaris Linnaecus 1758

The Queen dngelfish is purplish-blue with an orange-yellow trim on the
scales. Above the eye is a dark blue area; below it, a greenish-yellow area.
The mouth, chin, throat, and abdomen are purplish-blue. On the forehead there
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is a large distinct blue-edged spot (A), there is a bright blue blotéh on

the gill cover (B), and a blue and black blotch at the pectoral fin base (C).
The paired fins are yellow, the caudal fin orange-yellow, and the dorsal and
anal fins grange with blue edges (D). The brilliant blue and yellow distinguish
it from all other angelfishes except the Blue angelfish, which is similar in
appearance but lacks the blue-edged black spot (A) and has a yellow rim only
ardund its blue caudal fin. Adults reach 46 cm (18 in.) in length. The Queen
angélfish occurs throughout tropical waters, including the Qouthern Gulf of
Mexico, and from the Coast\of florida to Brazil.

Juvenile Queen angelfish have $hree light blue bars on the body (A), and
two on the head {(B). There is a dark band through the eye. As the fish grous,
these bands increase in number, then gradually disappear.

Blue Angelfish, Holacanthus bermudensis Jordan and Rutger 1898

lll.llll-.

The_Blue angelfish has yellowish-brown to purplish-brown scales with pdle
“edges. The dorsal and anal fins have blue margins (A) .except the ends are
yellow. The caudal fin is yellow at the end (B), but darker toward the base.
The pectoral fins have blue at their base (C), a yellow band (D), and then
turn transparent. There is a large, prominent preopercular spine (L) and
several smaller spines which are all blué¢. The adults reach 46 cm (18 in.)
in length. The Blue angelfish occurs in the West. Indies, Bermuda, Florlda,
and the Gulf of Mexico.

Juvenlleé have a yellow caudal fin (A), blue bars on the body and head (B),

and a darkrarea between the two bars on the head (C), as do juvenile Queen .

_angelfishes. The two can de differentiated by the second body-bar Wthh is
straight in the juvenile Blue angelfish (D) and curved in the juvenile Queen
angelfish.

Gray Angelfish, Pomaffanthus arcuatus Linnaeus 1787 | .

o

The scales of the Gray angelfish are edged in light broun, the ldrger
ucaleq having a dark brownish-gray spot in the center.  The caudal fin has a
llghtlsh border (A), the inside of the pectoral fins are yellow (B), and the
dorsal and anal fins proYonged in adults and sub-adults (C). There is a lsrge
spine on the preopercule (D) and the lips are white (£). The adult Gray
angelfish may reach 50 cm (24 in.) in length. The Grey angelfish_is found on »

¢ both sides of the Atlantic, on the western side from New Tnaland te Brazil,
including the Gulf of Mexico. This species has been introduced into
Bermuda. *

/
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Juveniles differ tremendously in coloration. The young are black with
two light yellcw bars on the body (A), and two yellow bars on the head (B).
The caudal fin has two yellow bars (C) with a black area inside. The bars
may be present in older juveniles even after the spotted brown adult color
is gained. ' » '

French Angelfish, Pomacanthus paru Bloch 1787
A

The French angelfish is primarily black; ho@éier, the scales of the body
are rimmed with golden yellow. The dorsal fin filament is yellow (A), the
chin whitish (B), and the outer iris is yellow (C). Maximum size for the
Fremch angelfish is 41 cm (16 in.). The French angelfish is found on both
sides of the Atlantic, in the western Atlantic from the Bahamas and Florida
to southeast Brazil. This species has been iDtrOduCﬁE into Bermuda.

Juvenile French angelfish strongly resemble juvénile Gray angelfish, the
body black vith yellow stripes (A)j; however, the juvenile French angelfish
has a round black spot in thé caudal fin (B). whereas, in the-juvenile Gray
angelfish, this spot is rectangular. The center yellow nose stripe on a
juvenile French angelfish stops at the upper lip while it continues through
the lower lip on a Grey angelfish juvenile. o

¢ w:
Rock Beauty, Holacanthus tricolor Bloch 1795




f"

In the Rock Beauty, the back half of the fish is black (A); the remainder
ygllow. The front margins of the anal fin (B) and the edge of the gill cover
are orange (C). There are bright blue areas on the upper and lower parts of”
"the iris (D). Adults of this species attain 30 cm (12 in.) in length. The
Rock Beauty is found in Bermuda, the Bahamas, and from Florida to Brazil.

¢

Juveniles of about 2 cm (1 in.) in length ;;e entirely yellow except for
a blue-edged black spot (A) that, with age, increases in size until 1t covers
most of the body in the adult.

Butterflyfishes

Foureye Butterflyfish, Chaetodon capistratus Linnaeqs 1758

During daylight hours, the Foureye butter-
flyfish is’ light gray to pale yellowish on the -
sides. “dwo sets of diagonal dark lines (A) cover

muchof the bgdy; a black bar cuts through the
eye (B); and there is a large white-edged black
spot in the rear (C). During the evening, this
species displays two broad, dusky bars on each -
side, to blend into coral cravices where it hides.
The Foureye Butterflyfish grous to 10 ¢m (& in.)
in length. It is found from .Massachiisétts to
the Lesser Antilles in the wéstern Atlantic and
in the Gulf of Mexico. s coo

W

<

Spotfin Butterflyfiéﬁ;:éhaetodon ocellatus Bloch 1860

The Spotfin.butterflyfish has a white body,
with the dorsal, pélvic, anal, and caudal fins
yellow. There is-a black bar through the eye (A),.
and a iarge black spot in the dorsal @;n1{8). v
M narrow yellow bar is located alongjlhe gill
opening (C). This species grows to 18-20 cm
o (7-8 in.) and.is the largest butterflyfich in the
e Flcrida Keys. ¢ The Spotfin butterflyfish is found
from Massdchpéetts to Brazil, and in the Gulf
of " Mexico. o

cooue
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Reef Butterflyfish, Chaetodon sedentérius‘Poey'1860

The coloration of the Reef butterflyfish i
vhite; however, the ypper part of the body 1is
yelloﬁ. There is .a.plack bar through the eye (A),
and a broader dark area near ‘the tail (B). The
rear side of the dorsal and anal fin®- are rounded
(C). This species reaches 14 cn (5.%-in.) in
length. The Reef butterflyfish occurs from North.

Caribbean Sea, and the Gulf .of Mexico.

Carolina to Florida, in the West Indies, the e
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Banded. Butterflyfish, . Chaetodon strlatus Llnnaeus~l758
. i “ hd i
‘The Bandedl)utterflyflsh i$ white and has

the 'same”diagorial datk lines (A) as the Foureye
tbutterflyflsh In addition, two broad black
~bars ate o' the side of the body (B) and a third
less distinct bar is in the rear of the body (C).
"Again, . a. ‘dark bar cuts through the eye (D) and
there are bands in the dorsal, anal, and caudal
fins (E) This species reaches 15 em (6 in.)

in lcngth The Banded bytterflyfish.occurs on
both. sides of the Atlantic; on the western side
from New Jersey to BraZil, and in the Gulf of
Mexico. -

x

Ce 102 Local Habltat 1n the Florlda Keys

_ - In the Florida Keys, researchers’ have descrlbed'the habitat of anqelf1>hes
(Feddern 1948, Straughan 1973) and butterflyflshea (Straughan 1973). Unless
.otk ulae noted the following habitat de crlptlong ‘are taken from these
' ..\_)t - ’

Lo ’ Angelfishes .~ - ..
Feddern (1968) described five habitats of ahgelfishes in the upper Florida
Keys: o

1) Idshore channel habital: Fairly uvAiform rock bottom, a few sandy
spots, abundant growth of Finger coral (Porites sp.), gorgonians,

s and calcareous algae (Halimeda sp.).  Currents are swift during
o flood -and ebb“tldes, the water turbid.

%

.2) Bridge pilings: Sandy or" omooth rock bottom with sponqes, algae, °
coral, and other: fouling organisms which occur primarily on the pilings
themselves. Currents are extremely swift, water elarity is dependent
on the tide. ”f

6y

s

ﬁ-B) Coral heads: For'l heads up to 3 m (10 ft.) across, 3 to 6 m (10
\ to 20 FE.7V in dep h.with extensive sponge growth vere’ sampled.: Coral
"~ heads ‘vere. prlmarlly Star coral (Montastrea annularis),.a bouldtr—
like species that thrives 10‘1?sh0re areas (Hawk's Channel)

&%) Reef top: Five to 8 km (3 to<§§p1 ) offs hore with 1 to 6 m (3 to 19 ft
N © of vater overhead. -Bott #Eons¥sted of very eroded rock doneely P
' - orqonldn“ There are many attached and en- ~

covered with algae and;'
¥ crusting sponges, an
P 7

ire coral (MlllCEOFd sp.).

/Tﬂﬁk : Deep reef: The deep reef occurs on a steep slope 18-33 m (54-99 ft.)
k ;in depth. It consists of eroded reck with channels and supports uo
dense growth of corals, gorgonians, sponges, and sparsc algae. '

Cf 5 Feddern commented on juvenile and adult angelfish distribution in general,

.!u,\épd pointed out that juveniles are commonly found solitarily in and around

¥
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colonies of ,Fithger sponge (Negpetrosim sp.) and Fire coral, and that they o
cldom venture into open watees. Adults are found_around_large objegds sach .

aS Eock ledqes, pilings, and coral heads, and swim more freely in Up(ﬂ :
uator@.' quocy (pers. commun. 1 has reported similar obs CEydthHq. CT N

-

e

)ucen Anqkaish. Queen dngolflgh are {ommonjd1<nmd brldqc pl!lnq tnshore
a;-COIql Heads and on” the outor ’ JUVGHll(S qxt.ospv Lully dbUHddHt BTN
: thv re¢f top habitat. o '

LBlue Al]()lelqh' Blue anqolfl h are Common s Sty th(‘ ';)hallow water and l(\‘h(‘)l(‘ e
channel habitats (thcy dominate angelf1sh populutlon, pren(nt ‘on brldqu.
pilings) and arc common on coral heads and"the:duter “reefst )LLMMHuul‘lU7);
rt)pog‘;t._(z(__l the highest concentrations of an(]elfls“h(" oy th(' br 1(!(;(* pllmqu.

Gray Ang('-lffiiﬁ: Gray angelfish occur on ‘the bmd(]o»pllm( ; hownvl*f, 'Lhuy
are most prevalent on the coral heads and neafshore patceh (nvnonrn(*nt

This species’oceurs occasionally on the reef! top and (J(‘( precef Juveniles
¢can be found in the inshore channcls as \uoll- '

French Angelfish:  French angelfish oceur on thc')Ildqv p]JlHq"de oceur

occasionally in all other habitats. N R 8 " :
- ‘Rock Beauty: fhe Rock Beauty is found in coral rocky arcas, of fshore in outor

11 habitals. It is also found in the mid-channel reefs:(a shallow reef
f%rna'runninu through the middle- of Hawuk's Channel).

Butterllyfishes ‘ !
. r.':lky
Fourcye Butterflyfish: This specics is found in shallow sponge flats and
around Finger coral as juveniles, as well as in Hawk's Channel, and around '

Staghorn coral (A(‘I‘O[)()I‘d cervicornis) as adults fn the wvarmer months, The
Foureye butterflyfish can be found in ext r(’m(‘ly shallow wviater, especially .
dround the Long-spined sea urchin (Diadema antillarm). This 15 the most e

Common bult(‘rflyfi\)h in the tahamas (Bohlke and (hdplm 1968). 1oy (()mm()n
and plentiful here ing lh(\ rl()Fldu Keys from tho__l;gg_gk( ountry (Gulf side 01 e

' ‘V(T,y.\,) Lo the Altantic. ure_f,,. " Telen
_\'.~ Sp()l’.f-‘il?-,BU[’.LC‘ITFI_Yf-i(;h: This specles ig locatlty abundant in shallow u:mr}" n g
the spring through fall, and on the outer recls year round.

R.CL* ”'Butt'(‘r('l)ff":i.sii: This species scems to prefer the 30-50 m (80-150 ft.)

deeper \Jdl(‘IS d[ld i locally common on Lhe outer I‘r,":trf'f;. e .
Hdnd(‘(l Huttcrflyfli,h' Like the )p(itfm bull(} f]yT l*h,' This GpeeTes i f o]
©in shatlow vaters in the spring th(()u«qh finl, NI on the outer recls

o3 Tood-Habits

e

CAngelfiches feed primarily on sponges.  Peddern DT1968 ) deseribe rl angge I fiohies

: J .
‘v as the most important sponge feeders in south T lorida, However, hee found T4
“ the pereentage of sponge consumed varied wvith species and habitat, with fhes .

Aruitoxt provided by Eic:
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non-spbnge pdtlion of the diet ongigfinq of algae.. fe further noted that
al thoudhv- the Rock Beayty, Queen, and Blue angedfish consumed primarily sponyge,

Ahe }'l;m"h and [.rdy -HlL;ﬁLLLL.;fL Cnng,uulcﬂ_\LaLw)g ,:111;\[_)unt4 nf sponge and alyae,
doponqu on habltdt sampled. : . o ,

Randall (1967) reported angelfishes Lo prefer sponges vith giliceous
spieules (small glass-like particles, V) which are eaten suécessfully
because o Ltough mucous is secreted around the food mass to pfoﬁgct the
stomach, The two major types of sponge eaten by angelfishes have a low
spicple content relative to organic matter, reducing the spicule effect
;omewhut but they have a large amount of fleOUo protein material in the
form of )ponqtn, mak ing digestion difficult (Randall and Hartman 1968).

Likr udults, Juvcnile angelfish consume sponge and algac.  However,
Juventlies may also feed by picking parasiles (IV) off larger fishes. This
interesting biological relationship is referred to as "cleaning” and is seen
in many marine animals. (Molson 1969). Randall (1967) reported filaments of
algae and copepods in young angelfishes.  feddern (1968) found similaf. oy
stomach contents in adults and juveniles and reported parasite pickini
be o Small portion of the diet.

Ihe butterflyfishes, according to Randall (1967, 1968, fed primarily
on tentacles of polychacte worms and zoanthoniang fcolontal scea anemonices).
Atevizon and Brooks (197%) found that butterflyfishes fed primarily on
coral polyps.  fhese fishes have long, thin snouts, well adapted tooa
picking habit that permits them to snip coral polyps from the coral surface.

» 1.4 Predation

There are few I‘(?[)()’I‘Lf; of predation on angelfishes and butterf byl ishes
i the hiterature.  Howkver, Dragovich (1959, 1970 as cated in Alken 1975)

creported juveniles consumed by seven species of At tantic tunas, especially e
" the Skipgack (Katsuwanus peloamis) and Yellowf i (Thunnus albacares).
- landatl 11967) recorded a Rock Ht'uuly i the stomach of the Dog Snapper

(Lut janus jocu).

I.% Reproduction o0
Munroe et al. (1973 (‘4 . Alld(-‘n (1‘)7)) f;tU(Jii;;ds_:mql’lfi‘;ln("' and l)uU(-rf‘iy"’;ﬁ
fishes 1 Jamatean w;lm‘“ il Foungd “that, in more than 40% of the speeies '

studied, reproductive u(h\/lly Ui dp[)dl’(ll[ in all HI()HHI?;. Max tmum cpawn g
activity occurred betwveen December and March. .

Many times in the Piterature, these fishes hdye been reported to travel
S in pairs (Bohlke and Chaplin 19685 Randall 19685 Straughan 19755 and Aken
L 197% ). These pairs seem to form and reform; there is no evidence of o ¥
permanent pair bond (Moe, pers. (:unbnun.). No large spoauning sggregal song,
have been desceribed.  Straaghan (19735) reported the Blue angelfish spavning
in Lhe area of [inger sponge and dense beds of Finger coral, as well:a
- around large toggerhead spongeg (‘}JJ?k‘rf'i()t;w)ngin nesparia). Strafighan (1975)
Sindicated gimilar spawning habitats for other angelfishes and butterf byt ishes.

“—
-
A
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Since these fishes Jack intromittent 'organs, fe‘rtilizéfiohl'is'p'i“obably,,-? Te
external (Aiken 1975). Ihere appears Lo be little movement . from the hore =
ranges of dngelflshes dnd butterflyfishes (Jurmq spa\unlng (ldlpey, pm% COMMTN Ty """

Aiken (1975) es timated the numbo‘ of eqgs in ovaries ()f seven species of
Chactodont ids and concluded that, butterflyfishes produce ‘more eqgs per unit of
body weight compared to angelfishes. ~Number of eygs produced per individual
vas usually in the tens of Lhouszmd‘?ﬁ .

Breder and Rosen (1966) r(portod-dnqelquhvw Qnd butterflyfltho to have
pelagic (floating) eggs. Scotton and de Sylva (1972) found larval butterfly—
fishes in @Ulf SUream waters. Mo (1977) reported rearing Gray argelfish and
confirms Lhat angelfishes spawn smooth, pelagic cqggs of 1 mn or less, and
‘have q three. uvvk bpldglc larval stage. Hatching requires 15-30 hours n
wu[n ut@f (70°-80°F). “The larvae are well developed upon hatching and can
feed thrmbvlves vithin two days (Moe 1977). Where the eqgs and larvae travel
after release by the female 1s unknoun.

1.6 Behavior

Starck and Davis (1966), from their studies on Alligator Reef, pointed
out, "Uhactodontids are active, diurnal (daytime) browsers (IV) all more or
less inactive at night'.  The Rock Beauty, Blue, ind Queen angelfish rested
in holes and under ledges at night, vere inactive, and only responded sluggic shily
to divers.  Several species of butterflyfish were also inactive at night,
byt re ,p(mdx doto divers. The Gray and French angelfish are wore darkly colored
than the others and, therefore, can rest safely in more open localt ions, usually
next to a rock or targe sponge. ’ ,

fagging experiments (Bardock 1958, Springer and Mef rlean 1962, and Hoc
1972) have shown these fishes to have a small fixed home range.  Wilson (1979)
defines home range as that area wvhich an animal fearns thoroughly and
habitually patrols for long periods.

Angelfiches and butterflyfishes are often sighte d solitarily or in poirs.
Juveni e angelfishes and bultterflyfishes remain close to she lter areas, draving
back into crevices and holes as potential danger nears.

7. POMACLNIRIDAL = DAMSELETSHES

The danself 1shes are a family of small, tropical, inshore, and reed
dwel Ling fishes.  These fishes are character istically extremely territorial
Cin o natuie, especially during reproduct ive periods when males are quarding
cqgs.  Dimse M shes are hardy aguar sum fishes and do well in aquaria as long as
territorial species are separated to avoid fighting.  The ir hardiness, variety
in shape and color, and abundance, have made damse [ 1shes popular among
collectors o the Florida Keys.

7.1 .l)‘r'r.';rript ion of the Commercially Valuable Species and Thear
Brogenqgraphy

DamseHshes have one distinetive family characteristic making them casy
to identify from simitar fishes: o single nostril on either side of The snoul
Cas opposed Lo the norqal two) o Bohllke and Chapltin (1968) reported tuelve
species of damsel fishes oceurting in the Bahamas and ad jacent watero.

EIKTC Y 4"
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tmery (1973) reported fourteen species at Alligator Reef . tight species are

yedeag -}
UL TOCT U IVCTe,

The following descriptions and biogeographies are adapted from Bohlke
and Chaplin (1968) and. Randall (1968). Juvenile damselfishes are, in general,
much more brightly colored and spotted than the adults. .

~

e
threespet Damselfish, Cupomacentrus planifrons Cuvier and Valenciennes 1830

Adult Threespot damselfish are brownish-
yellow with a large black spot at the dorsal ¢
fin base (A). The juveniles are bright yellow,
‘with the large blackish spot faintly edged in
blue and two other black spots, one on the caudal
peduncle (B), and one at the upper dorsal fin
base (C). This species reaches 13 cm (5 in.)
in length. '

The Threespot damselfish occurs from south Florida, Bermuda, and the
southwest Gulf of Mexico, through the Caribbean Sea and the Bahamas, south
of the Lesser Antilles. ' \

Cocoa Damself 1ish, Eupomacentrus variabilis Costelnau 1855

The Cocoa damselfish has a bluish upper
body (Ad, and the lower body is yellowish (B).
All the fins are also yellowish except the
dorsal fin which is blue (C). There is a dark

T spot. in the dorsal fin as well. Juvenilegs
have an additional dark mark on the caudal
peduncle (D). Maximum size in this species is
10 em (4 1in.).
Ihe Cocoa damselfish occurs from Florida and the Bahamas to Brazil, -

inctuding the Gulf of Mexico.

. . s '
Beauqgreqgory, Fapomacentrus leuvcostictus Muller and Troschel 1848

C The upper body of the Beauygreqgory is blue (A),
elgevhere yellow (B).  There is a bluck spot in
the dorsal fin (C) decreasing in size with age.
Large males are dark gray; their tail, however,
remalns lightly colored. Scattered blue dots
and lines cover the head, snout, and upper body.
Maximum size in this species is 10 oem (4 in.).

[he Beaugregory is found on both sides of the Atlantic; on the western
side T'ram Maine to Braszil, including Bermuda and the Gulf of Mexico.

Yellowtall Damselfish, Microspathodon chrysurus Cuvier and Vatenciennes 18350

v

Adult yellowtail damselfish are very dark yellowish-broun with scatlered,
small, iridescent blue spols (A). The caudal fin (B) is bright yellow in
adidts, and almost transparent in juveniles.  Juveniles are dark blue wilh many
targe, bright, metallic blue spots, resulting in the juveniles often being
termed " jewel fish”.  This species reaches 19 cm (7.5 in.) in [vi(]th. ~

)
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s Like the Beaugregory, . the Yellowtail damselfish

is found on both sides of the Atlantic; on the
vestern side from Bermuda, Florida, and the
B§Zamas, to Brazil, including the Gulf of Mexico.

Sergeant Major, udefduf saxatilis Linnaeus 1758

¥ . 8 ;I The Sergeant Major has two color phases; the
. ' phdse displayed being dependent on the habitat it

is in. When a lightly colored habitat, the body is
bluish-white, the upper body yellow; however, as
the environment darkens, so does the fish, assuming
a dark grey appearance. The Sergeant Major derives
his name from the five blackish bars that span the
body (A) in either color phase. Adults reach a

“maximum of 18 cm (7 in.). :

The Sergeant Major can be found in warm waters worldwide. In the: western
Atlantic, this fish occurs from New England to Uruguay, including the Gulf of
Mexico.

L R ’

Honey Gregory, Eupomacentrus mellis

The Honey ﬁregory is a smaller damselfish,

L the adults growing to 6.3 cm (2.5 in.). They are
predominantly yellow, with blue bars .and dots in
the head region (A). Variation in coloration

, with age appears insignificant in this species

A ‘ . (Goodson 1976). Aquarists Stan Becker "and Tom

Reid (pers. commun. as cited in Emery 1973) pre-

ferred this species because it holds its color in,

aquaria while other similarly colored species tend

“ to fade. '

The Honey Gregory abounds from the Bahamas and Florida, through the West
Indies, south of Venezuela (Goodson 1976).

~Yellowtail Reeffish, Chromis enchrysurus

This species has two violet sttéées near the
eye (A) and a yellow tail (B). The\ends of the
dorsal and anal fins are also yel]ow (C). The body
is a bluish-gray color overall. 1is species
reaches 10 cm (4 in.) in length.

The Yellowtall Reefflsh oCcurs along both coasts of Florida and south-
ward (Goodson 1976). ' .

}
Blue Chromis, Chromis cyanea Poey 1869 !

The Blue Chromis is a bright blue fish with
black trim (A) on the upper body and the edges of
the dorsal, caudal, and anal fins. ' This blue color
helps this species blend into the blue Gulf Stream
vaters where it frdquently can be observed
schooling above the reef. This species has been
recorded to reach 13 cm (5 in.Y in length (Goodson

1976) . .
a . A




The Blue Chromis occurs from Bermuda, the Bahamas and Florida, south
through the Caribbean to the Lesser Antilles. '

2.2 . Local Habitat in the Florida Keys

Damselfishes are found in both nearshore and offshore areas of ‘the
Florida Keys, primarily associated with coral heads and reefs. An important
morphological (body shape) variation can be used to differentiate the
habitat of some damselfishes. Emery (1973) found the rounder fishes with N
shorter and more rounded caudal fin (I) live on or pear the bottom (Threespot
damselfish), while those with more oval shaped bodies and longer, more pointed
caudal fins swim in large aggregations in mid-water (Blue-Chromis). He
conducted an extensive study on damselfishes in the Florida Keys. This study
was carried out on Alligator Reef where four major habitats were examined:
1) deep reef; 2) reef tops; 3) back reef or lagoon; 4) patch reefs (coral
- heads). A
The following habitat data was drawn primarily from Emery (1973) unless
otherwise referenced. o

Threespot Damselfish: Juveniles were rare {inshore, but all ages were common

on patch reefs. Adults commonly occurred jn deep surge channels; usually necar
coral, the walls of caves, or an obstructibn on the bottom. There are many
juveniles on- the outer reef top just below the Fire coral zone. ‘All ages occur
on the deep reef, with considerable variation in abundance. '

Cocoa Damselfish: This Spécies is the most widespread of all the damselfishes,
abundant in both of fshore and nearshore habitats. Both juveniles and adults
are common on the deep reef.

Beaugregory: The adults, especially, were comman’ in channels.cut into islands.
Adults and juveniles were most monﬂwhore-calcayeobé»algac (Hélimgﬁg»sp.),
rock caves, and conch shells:océ®®red togethér. This species is rare belov a
depth of 7.5 m (25 ft.).’ v e e o ; '

Yellowtail Damselfish: this'species occurrgd on patch reefs, but the greatest
concentrations were -found on the reef tops4 especially in the Fire coral zone
(vhich is in shallow water). Adults were more common 1in this zone in slightly
deeper water than juveniles.

Se%geant Major: This species occurred frequently around nearshore bridges and
seavalls, especially juveniles from 1.8-8.0 cm (0.7-3.0 in.). Juveniles often
remained in schools in restricted areas. Patch reefs support both juveniles

and adults, but the maximum abundance occurred on the reef top. Cummings (1968) |
reported Sergeant Majors in tide pools and also drifting among patches of
Sargassum up to 32 km (20 mi) of fshore.

{
Honey Gregory: This species was not reported inshore; most often this species
occurred an the outer reefs, primarily on the reef top. Juveniles and adults
occurred in equal abundance on the reef tops, except in surge channels where
“» juveniles predominated. This specics seems to prefer areas of dense cover and
small crevices.

»




Yellowtail Reeffish: This species is a deeper vater species. Emery (1973)
found large concentrations of these fishes at 45 m (135 ft.) on the deep ledge,
and juveniles around sponges 1n the—sand=gilt Tubble—area-on-the-deep-teef. .. .

Blue Chromis: This species 1s abundant on the outer reef top, hovering in the
vater column 1 - 2 m (3 2 6 ft.) above the reef. Maximum abundance was
observed on the deep reef, where both juveniles and adults occurred.

2.3 Food Habits

Damselfishes are omnivores (IV), many of them browsers (IV) feeding on
algae (although animal material often makes up a large percentage of their
diet). Food habits of this family appear to be strongly influenced by the
habitat in which the fish lives (Randall 1967), with species 1in a particular
habitat browsing on the most availlable fpod sources.

, The Threespot damselfish and juvenile Sergeant Ma jor eat primarily algae,
although sponges and anemones are also consumed. Juvenile Cocoa damselfish,
Beaugregorys, Sergeant Majors, Honey Gregorys, Yellowtall Reeffish, and Blue
Chromis rely heavily on plankton, especially copepods. Adult Beaugregorys
consume polychaete worms. Juvenile- Yellowtail damselfish feed on nematocysts
(stinging cells) of Fire coral. Considerable variation occurs among all the
above listed diets. More detailed accounts of the food of these fishes are
given by Randall (1967) and Emery (1973).

2.4 Predation

Randall (1967) and Emery (1973) reported jacks, barracuda, and grouper
to be the main predators of damselfishes.

2.5 Reproduction

All Mamselfishes studied to date produce small eqgs, individually at tached
to a hard bubstrate (choice of substrate is species specific) and cared for by
ihe parent until hatching. It is likely that all damselfishes reproduce in this

me manner. _ :

Courtship involves a series of looping motions around a cleared, well
guarded nesting area (Cummings 1968). the elliptical eggs are attached to the
substrate by a tuft of filaments at the base of the egg. The eggs are carefully
guarded day and night by the male for up to 8.5 days (Breder and Rosen 1966) .
The eggs hatch into minute larvae 0.15 em (1/16 in.) long. A free floating
period (3-4 weeks) follows, after which the fish settle to the bottom as
juveniles (Sale 1976). Much of the following data is drawn from Emery's (1973)
extensive damselfish study on Alligator Reef, Florida Keys.

Threespot Damselfish: Found nesting on large patch reefs. Although abundant
on fire coral, it has not been observed nesting there.

Cocoa Damsélfish: Nests located on the shallow edge of the outer reef.
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.Beaugregory: FEmery (1973) reported the Beaugregory nesting around islands.
- Breder and Rosen (1966) noted it often placed its eggs in large, empty conch
© “(Strombis sp.) sHeTls, or utilized undersides of tocks and dead sga 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).

Yellowtail Damselfish: This species nests below the ridge of Fire coral in

arcas of heavy algal growth. Breeding occurred from June to August (Longley
and Hildebrand 1941).

Sergeant Major: Nests are found below the breaker zone in deeper, quieter
surge channels on the outer reef. Cummings (1968)- reported these fishes
aggregate when not involved in reproductive activity. Stark and Davis (1966)
observed nesting year round at Alligator Reef, with a peak in the summer.
Males were found guarding from 4,000 to 84,000 eqgs, the average female
contributing 20,000. Clutch size (number of eggs laid) appeared to be limited
by substrate (bottom) type.

Honey Gregory: Emery (1973) located nesting Honey Greqorys in the back reef
rubble area at Looe Key and Alligator Reef, Florida. :

‘Yollowtail Reeffish: Reproductively active fish were found in August 1in the
Dry Ffortugas (Longley and Hildebrand 1941). No other data available.

Bluc Chromis: - Feddern (pers. commun.) has observed the Blue Chromis with

sand nests and nests on hard substrate with low algal cover. Myrberg et .al.

(1967) studied a closely related species, the Brown Chromis (Chromis multilineata).
These fish were reported to defend small areas around rocky ledges and -
crevices 3-20 m (9-60 ft.) .in.depth year round. Group aggreqations occurred

above these territorial areas, and females were observed to individually deposit
‘eggs on nesting areas prepared by the male. 1In one case, pailred spawning

vithout gromm’ﬁmgrcgations wvas observed. The eggs themselves were microscopic,
visible unde;‘?'low powver dissecting microscope. :

~

2A.”6.Q Behavior

Damselfishes-are characteristically extremely territorial (IV) with this _
-territoriality¥ecoming pronounced during the breeding season. However, the!- . W
Beaugreqgpry and”Cocoa damselfish remain extremely territorial year. round. ' ‘
Threshbr,(l97§): gddressing the territoriality of the Threespot. damselfish, .
show?d'the sizg, g\the territory defended to be related to the type of food <

‘egﬁé by the ;{~§ er. Protection of the eggs and shelter site are also’
déﬁeﬁdgnt,uha’Ftefritoriality. .

Gt 1? . and.Davis (1966) observed diurnal feeding in damselfishes.. thege
fishes moved:into caves and crevices at night to hide (except males guarding:
eqgs, ‘a duty they perform day and night). [Cmery (1973) observed the Sergeant
MuJbr_movihg5lbw“ithhe wvater column as the sun set, schools breaking up, and
fishes assuming a«dark color phase. Yellowtail damselfish dulled in color
and rested on -their pelvic fins in crevices. The Blue Chromis also darkens at
night, moving into crfevicés. The Beaugreqory, Cocoa and Threespot damself ish,
Honey ‘Gregory,; and Yellowtail Reeffish did not undergo color changes, but did
move back into’ reef crevices at night.

e
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3. APOGONIDAU: CARDINALFISHES

——Eapdinalfishes_are_nocturnal (active_at night), reddish, large-eyed fishes,
associated with coral reefs 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
markings have enabled these fishes to growv 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
firis (I); one spiny and the other soft-rayed. They have a large mouth and
a rounded forked tail (I). The reddish celoration of these fishes is a common
_characteristic of nocturnal fishes, especially on reefs. lhe red color enables
the fish to hide in crevices and blend .into the shadows during the day.

Bohlke and Chaplin’ (1968) reported 18 species 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 (1968).

Flamefish, Apogon maculatus Poey 1861

The Flamefish is bright red with a round,.:’
black spot beneath the rear of the seccond dorgal
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 specics is 10 cm (4 in.).

. The Flamefish is found from New England to Bermuda, the Florida Keys and
the Bahamas, to Brazil, including the Gulf of Mexico.

»

AbBarrea Cardinalfish, Apogon binotatus Poey 1867

Like the Flamefish, the Barred Cardinalfish
is bright red, but has two black bars on the body
(A). This species reaches 15 cm (5 in.) in lenglh,

The Barred Cardinalfish occurs from Bermuda, Southern Florida, and the
Caribbean to Venezuela. ’

A AR




3.2 Local Habitat in the Florida Keys

During the day, according to Straughan (1973), cardigalfishes_hide under

ledges, or small coral heads. At nlght they emerge into the water column to
feed. » N

Flamefish: Several investigators have reported the Flamefish to be the most -
videly distributed 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 caves in and around the reef. They
occurred singly and in pairs and were often associated with the Long-spined

sea urchin. Flamefish have also been reported by Straughan (1963) to occupy
inshore sponge beds. At night, the Flamefish can be found out in more open
vaters feeding, but they remain near the daytime shelter area (Longley and
Hildebrand 1941, Livingston 1971).

Barred Cardinalfish: This species is an offshore dweller, located in holes
and ledges by day and emerging into the water ‘column at night to feed
(Livingston 1971). In the Tortugas, Longley and‘Hildebrand (1941) found this
species to be. associated with Finger 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,
swimming crustaceans (shrimp-like animals) in the plankton, small fishes, or
small invertebrates (Randall 1967). Migration from the daily.shelter spots

6 during nocturnal feeding does not appear to be extensive (Starck and Davis
1966, Livingston 1971).

3.4 Predation _ '

Rundall (1967) reported an unidentified cardinalfish in the stomach of the
Trumpetfish (Aulostomus maculatus) and-that the Graysby (Petrometopon cruentatum)
consumed the Dusky cardinalfish (Apogon pigmentarius). Longley and Hildebrand
(1941) found the Flamefish in the stomachs of two snappers, the Gray snapper
(Lut janus griseus) and the Mutton snapper .(L. analis).

3.5¢ Reproducfion

Cardinalfishes brood their eggs orally. This unusual technigue 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 eygs are onc of the foods of
many tropical fishes, and the cardinalfishes, as a rule, live in rather highly
populated arecas of the reef.

Pair formation occurs during the winter (Causey, pers. commun.). Breeding
peaks from August to November and April to June (Powell 1975, Luckhurst and
Luckhurst 1977). Larvae and young seem to remain- in the arca of hatching
(Causey, pers. commun. ). )
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3.6 Behavior

Cardinalfishes -are slov, -awvkward swimmers (Livingston 1971). Perhaps
this is related to their reluctance to leave caves and *revices during the
day. However, as darkness approaches, the cardinalfishes assume a lighter
color phase and move out. from their daily shelter 'site (Starck and Davis 1966,
Livingston 1971). o : g

4. OPISTOGNATHIDAE: JAWFISHES

Jawufishes are warm-vater fishes, living in vertical burrous 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 jaufishes are a rather
retiring (shy) species, care must be taken to see that they get enough food.
Jaufishes have fared well on the aquarium market in the Keys, and %he Yellow-
head jaufish is frequently collected.

4.1 Description of the Commercially Valuable Species anq}its
’ Biogeography

Jaufishes have large heads without spines o? 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. Stdrck (1968) found 6 species on Alligator Reef .
Only one species will be considered here.

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 cm (4 in.)

in length. - ' :

The Yellowhead 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 seawvard side of the reef, usually in depths ecxceeding 7 m (23 ft.).
The bottom must be soft enough to dig individual burrous. Colin (1970) described
three types of burrows, each being 13 - 17 cm @®-7 in.) deep: 1) under 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.
fdeal habitat, accorging to Bohlke and Chaplin (1968), is crushed sand over a
rock within reach of® Turtle grass (Thalassia sp.) -and long-spined sca urching
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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4.3af00d Habits -

-

Because YellowK > 'awfi§theed'on'plankton (IV) certain restrietions - — ——--

“on its feeding are posed. These fishes spend as much -as 90% of their daylight
~hours in search of the small ,fvidely distributed food items (Colin 1970).

Like most plankton feeders, the Yellowhead Jaufish detects all of its prey
with its eyes. The use of eyesight for picking food particles has resulted in
the development of binocular visiop (using both eyes at the same time, whereas:

—mnny;fg§h¢s utilize monocular ‘vision: the use of one eye to focus on an object),

BihﬁEUlg{ QiS}on"greatly enhances depth perception; however, this vision is
restricted—ts daylight hours (Colin 1970). Bohlke and Thomas (1961) have
postulated that the tear-drop shaped eye of jawfish, along with special ligament
development, are adapted to provide the sharp eyesight required for 'a hovering,
plankton-feeding existence. The eyes of. jaufishes are located so.that bi-
nocular ‘visjon can be obtained while the fish hovers upward in his burrow.

Colin (1970) recorded a horizontal feéding range of about 1 m (3 ft.) and a
vertical ronge of 1.5 m (5 ft.) from the burrow. - ' )

Randall (1967) reported that éopepods vere the primary food of the Yellow-
head jawfish (85% of stomach coptents) with shrimp larvae also being eaten.

a;f Predation
s W T R n .
Colin (I97Q2; 97l) reported on reactions of Yellowhead jawfish to ‘other

fishes swimming near, over, .and around their burrows. The Nassau grouper

(Lpinephelus striatus), Yellowtail snapper (Ocyurus chrysurus) and Margate

(Haemulon album) caused the most severe retreat reactions by the jawfishes.

Randall (1967) reported 2 jaufish ig the stomach of the Southern Stingray

(Dasystis americana). Colin (1%71)%peculated on sevéral species as p tential .

predators: the 3 mentioned above, plus Sand tilefish (Malacanthus plunieri),

5lippery Dick (Halichoeres bivitatus), and the Yellowhead wrasse Tﬂ. garnoti),

4.5 Reproduction

Jawfishes spawn from spring through late summer (Colin 1970). Mayo (pers.
commun. as cited in Colin 1970) described a short larval life (1 month) after
which the young (which are unusually large upon hatehing) settled to a
burrowing habitat. The larvae and young remain near the area of hatching
(Causey, pers. commun.). Females produce 1500 cqggs, which are orally brooded
by the male (Colin 1970). ‘

Leong (1967) described paif formation and spawning of the Yellowhead jau-
fish. Pair formation involved a male leading a female into a prepared burrow.
This was accomplished by the male swvimming high in the water and performing
attractive movements (displays) for the female. If successful, the male
attracted the female out of her burrov and together they would descend into h
third burrow (the male tail first and the female head first). This pair formation
occurred long before spawning, and once performed, the two formed a pair,
permitting one another into their respective burrows. A pair will defend a
burrow ar'ca (each pair defends 2 or more burrows) against a third intruder during
breeding season.  Sex partners. are permitted to enter one unothers' territory
and burrow without fighting. '



~;_,\ul,th.the.maleﬁattr.acL-lng—.themfemale intao. histblrro W_Aftermspawnlng,ethc
,u\Female departs. The male incubates the eggs orally ¢ rotating them for aeration,

, Before spawning, the male enters the female's-burrow more Frequently, but
“neither remain together long.” Courtshlp dlsplays are similar to pair formation

and. depositing them on the burrow bottom duding Feedlng periods. During this
incubation period, the female is banméd from the male’“ burrou, but the mdle is
permitted in the burrow of the Female] : :
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4.6 Behavior : ‘Lj
-+ Although jaufishes live 1nd1v1dually in burrows they are a social ebeoiev
- in‘that 10-20 burrows comprise a colony. (Colln 1970) Jawflshe° spend. most’ of
the daylight hours hovering”just above: .the’ burrow, but at’ nlght they retredt
-into it, and shut it with a rock (Colln 1971). The burrov is lined with rocks

and the large canine teeth (III) of the” jaufish have becn hypothesized to aid 1n :

carrying these rocks (Colin 1970). Stealing of rocks and other su1table
burrow liners are common 1in the colony. ‘

Longley 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 headfirsi." Jawfishes were: reported as territorial, but, Colin
(1971) found them to be as Forceful as.damselfishes, defendlng themselves
only: aqalnot smaller or similar 51zed fishes. : : '

5. )CIAENIDAE DRUMS. AND CROAKERS

Drums ‘and croakers are: 'so named because’ of thelr ab111ty 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).
tlowever, the time spent in maintaining these fishes is well worth the.investment
if their beauty is considered “ g

5.1 DeStription of the Commer01ally Valuable Species and Their
Biogeography ° .

Thfs -family of fishes is characterized by two distinclt dorsal fln (I)
barely, cpnnccted at the base. The first dorsal is elevated. . This may deter
predatofs ‘since a large mouth would bé ‘required to swallow the fish whole.
Bohlke and Chaplin (1968), and Randall (1968) reported 4 species in the Bahamas
Starck (1968) reported 7 species on Alligator Reef. Three species are
considered here. Species descriptions are adapted from Bohlke and Chaplin
(1968) and Randall (1968). 2 . -

N
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HaPhJHat, Equetus acuminatus Bloch and SchnelderllBDl

The’High Hat has'a series of dark brown and white stripes, the dark: strlpes
alternating in width.from a narrov to broad (A). Young fish have fewer stripes-

(B). The_ first dorsal fin is elevated (), especially in Juvenlles, in which
it is elongated as wvell.

The High Hat occurs from Bermuda and North Carollna south to Rio de
Janelro, and in, the Gulf of Mex1co :

Jackknlfe Flsh Egoetus lanceolatus Linnaeus 1758

The Jaokknlfe fish-is gray with 3 whlte-edged dark brown to black bands
- (A). The J§¥9nlles are impressive with elongated first dorsal Flns (B)
(Goodson 19 6) Thls species reaches 23 cm (9 in.) in length.. o

#The Jackknlfe fish has been reported from Bermuda and South Carollna to ‘
Bra21l SR ¥ ‘ A

Spotted.Qrum, quetos punctatus Bloch and Schneider 1801° . = .

The Spotted drum is grayish-white W1th several brown to black bars on the
body (A). The second dorsal fin, anal fin,” and caudal: fin are_dark brown with
vhite spots (B). Juveniles have no spotting. This -species is the langest o
drum discussed, with adults reachlng 26 cm (10.5 1n ) in 1ength NEEEE .

The Spotted drum occorswfrom—southern Florida to the West Indies.
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“Longley and Hildebrand (1941) found reproductively
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6. BLONNIIDAL: BLONNIEST

1

b2 local Habitat ms lln‘ ) lt)l‘"ld.) Ker y.

During the d ay, cthese fish lml(- in - .mlll qroaps under, tedges or coral
haads (Randall l‘)()l}).‘ High Hats ave of ten reported around racks, sand, turtice

qQrass, coral, or combinat ions of these (Straughan 1973) 0 the Hhigh |l|l"|“ albmost
y .

atways present on shal low reets x.lll‘l‘nllll(h‘(l by sceagrasses (Straughian 1975).

fligh Hats are the hardiest of the speeics, andoare often found inshore, wvhereas

the Jackknite fl)ll and )pnllmi dlum are lw)llu‘lv(l to ower rect witers,

7 5.3 tood Habits

- g 4 3

All three “pc(‘i("‘ feed prmarily at night. Nocturnal migerat ton trom
caves and o 1(\/1((“:, into the water column to teed s well docoumented (Fongtey
and Hildebrand 1941, Starck and Davis 1966, Randall 1967). Starvek and Davas

(1966) 1(|)mlul naclurnal feeding. to be solitary.  Randall (1967) reported the
ftigh Hat feeds primartly on sheimps and skeimp Larvac, as well as olher

crustaceans.  the Jatkknife fish also eeds on }hl’llll[)' and polychacte worms.
the Spotted dreum has the most varied diel, 1 udu)q on rabs, unitdentaitied
crustaceans,. shrimps, and hermit grabs (Randal P ¥967). 7 4.
i - [~ [}

y. 2 Q T H
5.4 Predat Yon :

s

. . . ‘. Y . “ . .
No information is avatlable i the lll( rature gonecerning. {n'ui'ut ton on

any species of the genus bquetusy [()n)umpl FOn ol lhv High Hat by the Ringed
ancmone  (Bartholomea annulata) ,m aquar 1um !mJ been obise I\/t(] by John

.,“) .‘) Reproduct ton

[.m)(L,()n (1976) reported |nvmbx‘u, of the genus (]m lus to be permanent
residents on thes lct‘f, untike other members of the Sciaenid tamily, that hves -
to move Lo ecstuaring daters to spawn.  Consequently, this has extended the?
range of Lhe genus Lquetus to the West Indies, ((‘Illldl -and bouth Amer e,

(1 j' . l\u‘ tematl e Jackknite

fish from June through August. Munro (1973) u‘pml(d Tipe femnale Spotted
drums in April, July, and )L‘ptcmb(‘l . Breder and Rosen (1966) reported eraakers
have p(‘ldgu cggs. Moe (p(‘[(‘.. (umlnun.) has raised both the Jackknite fash
and Hu;h H)‘l ’md I(‘p()l‘tuT ar T,m.%k larval stage.

o i3 . 6 Behavior:" ~.
' . i \: ‘.‘..
. As mentioned, drums are active -E'al night . According to Starck Jnd Davis
(1966) they often appear In qroups of’ up to 20 during the (L]y, but tend to teed
solitarily at wight. Beebe and Tee Van (1933) pointed out a permanence in
choice of habitat, i.c., individuals locatéd in the same crevice veek after
L ] -

R - -

Blennies ‘are small, bluntod—hc aded, bottom fishes (Bandall 1968).  Beebe
and Tee Van (1933) described this dnu{), "Ihey seem to be the most¥intelljent
Bermuda Fish by their actions and a pprll\ll’l( e, This 1s enbanced by hand and
foot -like use of. the pelvic fins, and’ COFrSp LeUous intellitent Tooking cyes. ™

2
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. . . .l. "
Blennnes are Lively and maquasit ive inhabrtant s ol home aguiarra, and reqainee
sual b hodongg places (de Geaal 1973%), L : d
. R . P
.1 beserpbion o the Commerverally Vaduable Species and Theor
Brogeography i .

.
o~ .

the Bleony tomily a1 casthy rdentatied by the cantmuous dorsal ban (1), .
wvhich o not broken mto two pacts as we have seen o most Uish families. e
Pama by Blenndae derave Thertdpame "comb tooth" blennaes froim their close—sel
teeth (HEDY resembling o comb (Boh it and Chaplin 1968). | rght :;'|'1i_:{tn':; are
Tound inc the Bahamas (Bohbee and Chaplen [968) andStarck tE9o8)  roporied 5 ‘
species on Aligater veet s Three specits are collected o the Keya,  the
PolToving deseripboons are adapted trom Bohlke and Chaplin (1968 and Randat )
SATHLAI ' o ‘ '

N Mol 1y ,HIJ ler, H'l(‘nnin:; crastotus | mnacus 1753 V 4

the Mally Mibler p dastinelive vith ats haod
of carrr (1) on the head 0V Bohlke and Chaptin
(1968) reported these appendages ta he helplal tar
both "the systemat st and presumabby for ather
mdividuals ol the blenny species to recognaee
one amother. Cotoralion varies from yvellowvish-
grav on the back, and blursh-gray o almost vel lou
caloration on the sudes “dhere are noamerous smal

. . , Cbhrown spots, some ot which torm stripes and bara (1),
Fhe parped tins are yeldlow.  The Mnb'll\ Miller bias beon reported to o reach 7 oem
5 oL an tength,

.

(NEREE ::;n‘l‘,lv:f 15 tound on both sides of the ATand e, on the vestoern sode
From Hermodag the Babomas, and the Fiocida keys Lo Brasal.,

Redbip Bleony, ':.UL)hml)l('nnm:; al Tant e

Cuvier and Valenciennes 1856

lhe adalt Redlip blenny 15 dark, uhite pro-
gressively younger juveniles are lighter i eolor-
alion.  IThere s a dark spot beneath the eye (A),
and there are red areas on Lhe edye of the doraal
A ,-“ , S fin, Pipa, and partss of the gaadal and pectoral ting
. S (BY.  Beeause of diffecent ¢oloralion in the
Juveniles, and different body shape (torpedo-. )
» the juveniles vere once considered a separate
species (Borkke and Chaplin 1968).  The' Redlip bleony reaches 12 em (9 1n.) n
length,

y

his spectes occurs trom Bermuda and South Carolinag to the Lesser Antitles,
and castern shores of Central America. #

. Seaveed Blenny, lennias marmoreus Poey 1879
. | . ’

The Seauced blenny has a golden head (A) vith
broun from the eyes to the caudatl fin. Considerable
vatiatlon 14 the shading occurs.  Thig species Hoes
not have o serios of citri on Yhe head, simpr by one
outqgroutthy (8). " The Seaveed blenny rarely exceeds

* TJoem (S5oine ) in termgth,

5
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Seaweed blenntes occur Crom North Carolbina to Brasil, ineluding the talt of
Mexaeo, .

o0 Tocal Habatat o the | Torida keys \
: »

Blennies may be found o Uidepoo s, ore rocky slopes’ ander boulders, anor
ander shells, o grass beds, and around corals (Bohthe and Chaplin (BRI
Iypreaky hottom dwelbing tishes, they Tive i close assoetal ton with rocks and
coral, sitting on the surtace unt il danger approaches, then hiding ms e
crevices and holes, ‘ Y
Molly Midler:  Straoghan (1973%) veported this species to skip around the coral
reet, brusng \‘l‘v\.,njv:; o the coral. Randall (1968) and Smith (1974 tound
"lt‘lﬁ to be common o rocky areas near shore and in tidepools.,

Rm& Blonny o0 Bohike and Chaplin (1968) reported this species Lo prefer shallou
valer on coral and roek bottoms, the deepest recorded species taken "l ?3‘7\(2‘) L),
Phe sennor aughor has observed this species oninshore coral heads and on shallow
outer reel Arfhs,  Causey (pers. commun. ) reported many blennies on bridge pilings
el Y channe s during the summer ot 1977 Yol loging the January and February cold
Spe . :

Seaveed Blenny @ Yongley and Hildebrand (1941) reported this species to occar on
Focky Liacets, and i dead coral, often making its home in tyr holes ot boring
ey tlves (clams). They- also Found them under o single rock o sand or o aingle
corsb head o Tart e grats it shelter was provided,

\ r

6.5 tood Habits .

Blennics are bottom feeders, cating primarily algae and detritus (decomposing
aaterial)  (Randall 1967; Overstreoet, pers. commun. -as cited in Smith 1974) .

6.4 Predat ron

the only report of predation in the Literature s of a lTrumpetfish con-
sumng an unedentificd blenniid (Rondall 1967) .

6.5 Reproduction

The anal fin (1) has been ased to sex blennies (Smith 1974).  lhe first anal
Fin spine in females 1s barely visible, the second 1s obvious. Il males, these
tuh spines are flattened as pads.  Losey (1969, as cited in Smith 1974) pointed
out that this pad may be a source of secrelions of pheromones {chemical attractonts),
avding an t:ynthr(m/inl; spavning.  The anal fin in males develops fleshy. lateral
oxtenstons, during breeding periods.  Wickler (1957, as cited in Smith 1974)
hypothesized these extensions to be useful in cleanify the eqgs. T appears that
blennies produce demersal eggs which are guarded in cavilties by the male (Randall
1968, mith 1974).

5

O

ERIC ‘

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

6.0  Behavior

Goodson (1976) described biennies as sharp-eyed and active.  Gibson (1969,
as cited anSmith 1974) deseribed the Molly Milier sitting up on rocks, propped
up on it pectoral fing, "The Motly Mitler 1s able to maintain position on the
bottom, often in a vertical position in spite of turbulence and wave action.
vinee 1toand most other blennies have no swim bladder (1X), it does not have to
coanteract buoyancy.  thig atone, however, is insufficient to account for its
observed tenacity (ability to hold firmly) in clinging to rocks." The bracing

action of pectoral and pelvie fins aids in, this support, but the splilt anal fins

(B act as hooks to hold the fish in pltace (Gibson 1969 as cited in Smith 1974).
When approached, the blennies will quickly retreat and stare at intruders wilh
the Targe eyes mounted high on the bead (for excellent vision).  Starck and
Davis (1966) reported no sightings of blennies after dark.

7. LABRIDAL ¢ WRASSES }

Wrasses are a family of predominantly cigar-shaped fishes, usually brightly
cotored, and often displaying several color phases.  These fishes are often the
most numerous on the reefy, and are perhaps, the most diversified family in bady
Porm and size (Randall 1967).  These fishes do well in aquaria, but require a
sand bottom as Uthey frequently bary themselves at night.

7.1 Description of the Commercially Valuable Species and Their
Biogeography

Wrasses have small to medium mouths, thigk Tips, and curved canine teeth
(L) that protrude, causing a buck tooth appearance. They use their pectoral
fins far swimming.  Bohlke and Chaplin (1968) and Randall (1968) rveported 15
species in the Bahamas, while Starck (1968) reported 19 species on Alligator
Reef o Three species will be discussed.  The following deseriptions are adapled
from Bohlke and Chaplin (1968) and Randall (1968). !

Biuchead, Thalassoma bifasciatum Bloch 1791

The Bluehead displays several color phases
during its life. The most distinet 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 bloteh around the
eye (0) 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 banddy (B) with a bluish-
wvhite band between (C). The)blue phase fish are
alwvays adult males, making yp about 4% of the pop-
ulation. Other color phases are juvenile and
adult fishes of both sexes.\ The Bluchead reaches
15 em (6 in.) in length.
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fhe Bluchead occurs from Bermuda, the Florida Keys, the southern Gulf of
Mexico, and the Bahj?as, south to Columbia.

Spanish Hogfish, Bodianus rufus Linnacus 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 yellow. The jJaws
of the young fish develop a golden-orange color
vhich turns reddish with age. This species
reaches 38 cm (15 in.) in length.

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

Spotfin Hogfish, Bodianus pulchellus Poey 1860

Juvenile Spotfin hogfish are yellow, with the
front half of the dorsal fin black. With age, red
areas develop on the upper two-thirds of the body
(A), lower sides of the body (B), and caudal fin
(C). The lower half of the head and central body
(D) of adults are white, and the upper half of the
caudal peduncle, dorsal fin, and caudal fin (L) are
yellow. This species reaches 23 cm (9 in.) 1in
length.

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

7.2 Local Habitat in the Florida Keys

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

Sg@nish llogfish: Feddern (1963) reported this species on coral reefs and rocky
arcas, nearshore and offshore, as well as most rocky areas where the water 1s
flowing or turbulent.

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

7.3 Food Habits J

Compacted sand and rubble bottoms seem to be preferred by feeding wrasses
(Hiatt and Strasburg 1960). Hobson (1975) has observed wrasses hovering near '
the feeding jaws of larger fishes that stir up the sea bottom, especially
herbivores (IV). The wrasses snap up small fishes and crustaceans as they are
driven from hiding. Bohlke and Chaplin {1968) and Raqggll (1968) mentioned
plankton as a food source for many wrasses. Randall-f@ 68) found that juveniles
of several species are parasite pickers (IV)s T

‘ .
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Bluehcad:  Blueheads, like the cardinal fishes, are voracious (hearty appetite)
carnivores (1VY, but unlike the cardinal, feed during the day. Randall (1967)
observed Blueheads swimming near the bottom, feeding on invertebrates with

hard parts (molluscs, crustaceans). These prey items were easily crushed by
wvell developed pharyngeal teeth (II). Apparently little effort is made to eject
these hard parts as they are present in the stomach contents. The canine

Leeth (II), located at the mouth opening, can be used to remove gastropods
(snail-like mollusecs) and other.adhering animals,

Yellow phase blueheads, especially juveniles, have been reported to be
\parasite pickers (Longley and Hildebrand ‘1941, Collette and Talbert 1972).
However, 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 yellow phase
Juveniles swarming in loose aggregations picking at small benthic and planktonic
animals.

A -

opanish Hogfish:  The parasite picking behavior of yound Spanish hoqgfish was
noted by Limbaugh (1961), Randall (1962) and Fibl-Eibesfeldt (1965 as cited in
Randall 1967). Adults have been reported to feed on crabs, brittle stars,
urchins, and molluscs (Schroeder and Starck 1964, Randall 1967).

opotfin Hogfish: No data was available on the specific food items of this
species, although Randall (1968) reported that juveniles are probably parasite
pickers (IV).

2’

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
following species to have Blueheads in their stomachs: Trumpetfish, Yelloufin
grouper (Mycteroperca venenosa), and the Soapfish (Rypticus saponaceus ).

Spanish Hpgfish: Randall (1967) reported the Spanish hogfish in the stomach of
the Schoolmaster snapper (Lutjanus apodus). Limbaugh (1961) reported the
Trumpetfish and Yellowfin grouper to also.consume this species.

opotfin Hogfish: There were no reports of predation on this species.

7.5 Reproduction

Bluehead: The Bluehead exhibits two types of spawning: aggregate and paired
spawning (Feddern 1965). Randall and Randall (1963, as cited in Feddern 1965)
described the aggregate and paired spawning as follows:

"The fish (yellow or white phase) usually concentrate
their activity over prominent rocks or head# of coral. As
many as 80 or more begin to swim more rapidly in one direction
and then another. As with parrotfishes, there is a sudden
upward or diagonally upward movement which resulted in the
fish being a maximum of about 2 ft. above the rest of the
group. A small cloud of white could often be seen, indicating
release of sperm.

| | | -6



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 throughoul 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 1 week. Examination of ripe females by
Feddern (1965) showed between 800 - 3,000 eggs/spawun. 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 spauning 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 qfifbmales and that small eggs are laid during the summer.

7.6 Behavior _ *
Most'w%éééés;ggé active during the day, burying themselves in sand at
night (Feddern 196, Randall 1968). Schroeder and Starck (1966) observed the
Spanish hogfish hiding in ¢oral crevices at night. Adults tend toward
schooling, especially Blueheads, while juveniles are solitary (Feddern 1965,
De Boer, et. al. 1973).

8. GOBIIDAE: GOBIES

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 Neoh goby is the only cleaning specics 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
ad&ptations 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
i 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
1s 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 Gobjosoma), in the Bahamas. Starck (1968)
reported twenty-seven species en Alligator Reef. ‘

B\\\\ &\\\ : N Neon GobL, Gobiosoma 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
Feaches 5ecm (2 in.) in length.

The Neon goby occurs from Florida to the
Yucatan, including the Gulf of Mexico.
: 8.2 "Local Habitat in the Florida Keys )
. ‘o L2
The Neon goby has been reported in waa’rs from 1 - 40 m (3 - 120 ft.) in
»depth.  This species' (all ages from newly. m&tamorphosed to adults) is frequently
. - found in association with corals or rocks, Colin (1975) reported the Star
. coral and Large Star coral (Montastrea 'cavernosa) to be the coral.spccies most
< .frequently having the Neon goby on thgmr surfaces. The Neon goby .was found
-~ singly or in groups of up to 30 f‘ishz.ial head. Colin (1976) reported,
"populations of Gobiosoma sp. in limited localities, do show some;‘dften
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 wvithi® their tissues known as nematocysts-or
stinging cells. These stinging cells release harpoon-like projectiles which
stab and kill prey. Barnes (1968) reported two methods of discharge for these
deadly stinging cells gz one chemical, and the other physical. It appears that
the Neon goby possesses some chemical thate prevgntS'thé discharge of. thqse
stinging.cells (Colin 1975). ' o ‘ e

8.3 Ftood Habits

. ~ . U

Neon gobies are parasite pickers (IV), frequently termed "cleaners" (Darcy,
et. al. 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. N ' '
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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). Delisle (1969 as cited in Colin 1975) performed some
experiments to test this hypothesis. One involved releasing anesthetized
gobies into the water 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 "pose" 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 1is 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" (Moe

1975) and a shell or flower pot must be provided for the Neon goby-to place 1its

eggs under. Gobies spawn naturally in the winter and early. spring (Feddern 1267,

Colin 1975).  These matural conditions _can be simulated in the home aquarium

by mairtaining temperatures between 70°-75° F and providing 7-9 hrs. of light/day.

Females average 250 eggs/spawn, but larger frmales may carry 300 - 500 eggs

(Colin 1975; Moe 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,
although at night, with the coral polyps expanded to feed,.the gobies become
difficult to see (Schroeder and Starck 1964). "Cléaning 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
4 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 speeies 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 whose P
theories are right or wrong. A thorough discussion of the evolution of médé}n .
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 conceMning tropical reef fish diversity
is included here. It must be recognized, however, that the Follow%pg discgssion
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simply presents gome interesting ideas and preliminary findings, and does not
represent either proven theories, or a’comprehensive review of all aspects of
sspeciation.

Smith and 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 vith similar space and food requirements
coexisting (living together and sharing the same resources), not specializing
and dividing up the resources. v '

Several biologists have shown reef fishes to“specialize into large habitatsf
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 andsDybdahl 1975). Root (1967)
has Lermed these groups of species utilizing the same resources a "gquild".
Sale (1974, 1975) has demonsﬁrated the existance of such a guild'between 4
species of damselfishes on the:Australian Great Barrier Reef, and suggested
several others.: Ty : ‘ e
“Existance ‘of these quilds contradicts theories which suggest thal high
species diversity is’ the result of" extreme specialization. -Thus, "although reef
fishes specialize broadly into habitats, within habitats. it appears that there
is neither specidlization with respect fo food and-space,” and several species -~ '
of fishes with highly specialized requiiements often -coexist with other specits:
“showing. similar adaptations (Sale 1977). ' o

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 ouEbroppings 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 widely in 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; Powell 1975; Sale and Dubdahl 1975;
and Luckhurst and Luckhurst 1977). All observed seasonal peaks in reproduction
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but noted at least some year round spawning in most species. Little data 1is
available on frequency of spawning, although it does appear to be frequent,
and numerous larvae are produced each spawn. Sale (1977) has suggested that
the extended breeding seasons and frequent -spawning of reef fishes are
strong evidence that life cycles do occur in response go unpredictability of
space 1in the reef environment.

A Reef fish larvae scatter widely in-space. Most reef fishes produce eggs
which are found on or near the bottom, but some have pelagic larvae. Studies
of lapval, dispersal and length of larval life need attention and should be
considered by biologists interested in reef fishes. Little is known of what
happens to fish larvae after hatching, until they settle on the reef as
juveniles. . . ’

. ¢ Studies by Greenburg:(I947), Braddock (1949), Phillips (1971), Frey and
Miller (1972) and Myrburg (1972) indicate that territorial battles are

usually de¢ided in, favor of the original resident. Thus, offspring successful
in finding suitable living space should stay put. Once living space 1is

gained; survival is greatly enhanced. Reese (1964) observed limited movement

by the majority of reef fishes. Bardach (1958) and Springer and McCrlean 4
(1962), in their tagging studies, observed limited movement in groupers,
snappers, angelfishes’; butterflyfishes, and surgeonfishes. IR

; Sale (1977) haﬁidéécribed a number oFVmBqHéhISmé used by reef fishos‘to
‘cope with the unpredictable nature of available living space: "

1) dispersing numerous pelagic (open. ocean) larvae widely
both' in spgce 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) remaining in a site, once found, for extended periods
or throughout adult life. P
Sale (1977) also noted that species of fishes in a quild are competing in
a "lottery for living space in which larvae are thmgtickets, and the first
afrival at a vacant site wins that site. The lottery operates vithin the
habitat and at the levels of#the individual fish." Vacant sites are
génerated unpredictably, and are impediately refilled. Because the types and
numbers of larvae in a glven area are unpredictable as well, it is unlikely
that one species will dominate a habitat. "So long as all species of a guild
vin some of the time and in some places, they will continue to put larvae into
the plankton and hense into the lottery for new sites" (Sale 1977). @
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- APPENDIX A,

Definitions of General Terminology
kadapted feom Ricklefs, 1973)

Adaptation - a genctically 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.

Coexistente - the occurrence of two or more species in the same habitat;
' a usually applied’to potentially competing species.

[

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

Competilion - use or defense of a resource by one individual that reduceé the
' availability of that resource to other individuals.

Divcfsitx - a measure of the variety of species in a community that takes into
. account the Telative abundance of each species. :

Geheralist - @ species with broad food or habitat' preferences, or both.

Habitad - 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, quyst habitat). '

-

Home Réhggk- 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.envifdnment vith which the animal or plant
interacts: B ' C

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

o

SpecialistsA— a species vith specific food or habitat preﬁprenCes, or boﬁh;

Stability - inborn cépacity of any system to resist Chahgé.

Sir.
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Appendix A continued: Terminology Referenced in the Paper by %man Numeral. &

1

. Fins:

Fins are’ supported by spin@é@(A) or rays (B).

Median fins - |
' _ below: C, D, and E. i o g

Paired fins - sets of two fiﬁs on a fish.

Cirri -

flaps
below:

(Ricklefs 1973).

D

-~

L)

ar

) b .
. Y s
fins in a liné with the middle axis of a fish.

below: F and G. | "
of skin, often on head. '
H . . r "‘ ' . <

. __wporsa Ein(C)
(continuous)

- . : v
% " -

. pred

.‘-_ <

*

4 0
| .
& -~ N % N '
.

"

81 % '
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Appendix ‘A continued: o S
. ) - ) i ’ . . i }\":: ‘-
Caudal fin types: T B
\ .
Lanceolate Rounded
Fast Swimming Fishes
Forked o i ._ Lunéteﬁj?
1I.  Scale Types: - . ‘
) ’ ) T o ' ’ I
Lycloid o - Ctensid

III. Teeth:

R

]
. , < _'0:, ' X .
IV. Feeding Types: S -
Carnivores - animal (meat) eaters.
: & .
Herbivores - plant eaters. & - : K

Umnivofes.h eétS-thh animals and plants.,t

Planktivores - plankton eaters.
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Appendix A cont inued:
Piscivores = fish ecalers.
. . K . - .
Parasite Pickers - eat parasites from other fishes.

Browsers - nibblers, grazers.

i )

V.  5ponge Structure: ”’

The skeleton of sponges is made up of spicules or fibers, or sometimes
both. Spicules can be calearcous (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 “(below) and are used to determine -~
the identification of many sponyes.

Spicules Spongin

VI. Territoriality:

A territory 1is an area occupied more or less exclusively by an animal
or group of animals by means of repulsion through overt defense (vithout
hiding) or advertisement. Some reasons for territoriality include pro-
tection of a shelter arca, nesting areca, food source, mate, or just a
swimming area.

VIL. Nematocysts:

Nematocystg are specialized stinging cells characteristic of the
animal grouping called coelenterates (corals, sea anemoncs, and jellyfish).
A long harpoon-like thread 1is released By the cell either from physical
“or chemical stimuli. B )
P ' . . . ,
VIII. Lateral Line:

The lateral line is a series of pores in a fish's scales forming what™
appears to be a line on the fish. These holes are involved in presséru
sensing, allowing water to contact the skin. The lateral line of on
angelfish is drawn in the drawning under Section 1.
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IN. - Swim Bladder: o,

R .

~Ihe swim bladder is a gas filled sac found in true Tishes Just under
the backbone. Tt funclions in hydrostatic biftance (floating, or adjusling
buoyaney with depthd, as oo agxiliary breathing organ, in sound product ion,
and in sound reception. . Y
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APPENDIX B
MAPG:

Map 1. The Weslern Atlantic Ocean (range for most aquarium reef fishes
discusses) (adapted from Goodson 1976).
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Map 2. The Florida
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APPENDIX C

Common Plants and Animalé

A calcarecous glgae I S

e
:

Hgiimeda sp:

Loggerhead Sponge
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Appendix C." continued:

Finger Coral
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4 pppendix C. continued:
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