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L abstract |
The red11p blenny,\OphiobIennius atlantlcus macclurei
t~;1s a common shallow water reef fish found in the western I

\

" central Atlant1c from North Caro]1na to Vene2ueVa Adults of

7:7both sexes hold‘permanent‘terrttor1es The sex rat1o of the

spec1es has been determ1ned to be 1. 1 Reproduct1ve “

per1od1c1ty in red11p b]enn1es is correlated w1th the ful]

f.moon phase of the lunar cyc}e Both polygamy and po]yaﬁdry
1were observed 1n the populatton//B*‘ size, nest emplaceme \$ o
. o\

yle in mate se]ect1on ¢

"and nest volume play an impor antf!
-]
‘Spawn1ng occurs mostly dur1ng t e ear]y morntng hours (0600 )

a1nta1ned and cared for by

L to 0900 hrs) Demersal eggs arev

| [the male unt11 hatchtng occurs A1though reproduct1on in the

‘[equat1on,

'fspec1es 1s a year round phenomenon, reproduct1ve act1v1ty 1s~
v;max1ma1 durlng March Apr11 and m1n1ma1 From September to B
'Z'November Fecund1’y 1ncreases exponent1a11y w1th length and::g

: hmax1mum fecund1ty 1n 0 atlantlcus 1s descr1bed by the '

CF=o. 08710 Lass
An account 1s g1ven of embryogenes1s in- 0 atlantlcus

*ZThe 1ncubat1on per1od was. determ1ned to be 96-100 hours at

5fi29° C. A descr1pt1on of the morpholog1caﬁ and- behav10ra1

'features of the ear]y 11fe h1story stages 1s prov1ded Based

"-on data from an 1chthyoplankton survey, 1nformatton on the

= obta1ned Red11p b]enny larvae have a pelag1c ex1stence of

: j~,s1x weeks wh1ch is carr1ed out mostly over nearshore and ﬂv""

CRENE



1nsho*? waters During this period larvae grow at an overallﬂﬂ
rate of 0. 91 mm per ‘day.. Large larvae (40- 46mm TL) settle in
+ f

'4the adult hab1tat and undergo metamorphos1s w1th1n 7 days A

seasonal peak in recru1tment ocpur]:

dur1ng mid summer. .

v ,1nf1uence on hydrograph1c cond1t1&ns;éround Bar dos wh1ch

“1n turn may 1nterfere w1th yeér roundlrecru1tment.‘The .

vand can- therefore ma1nta1n 1ts n*verlcl abundance 1n 1ts

habitat. -"_: S x' % '\‘,\v/
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| _ AR 1 INTRODUCTIQN ,
The red11p b]enny, Ophlob]ennlus atlantlcus macclurei

;fﬁ(511vester).'1s a small herb1vorous reef fasg wh1ch ho]ds

'w;-permanent terr1tor1es on coral reefs in, sha]low waters

‘;]j(Nursa11 1977) It has been character1zed as one of the most!
'~‘abundant f1shes on West Ind1an reefs (Randa]] 1968) »

~-‘A1though 1t is of no commerc1a1 value 1n 1tse1f (F1sher

”=vfr1978) as a pr1mary consumer 1t does contr1bute to the'tf

fsupport of a large number of predators Wthh are

“V;fcommerc1ally harvested In the eastern Car1bbean, a]most all

'e“the f1sh1ng effort 1s dlrected*towards exp1o1tat1on of the ;
'ﬁtreef popu]at1on,(Munro 1976) In these areas, approx1mate1y*

vﬂf;180fspec1es of reef f1shes and 1nvertebrates taken from the‘

17,Qreefs, are known to be marketed by f1sherman

After a close exam1nat1on of the f1sher1es potent1al of’

”*ﬁtdﬁcoral reef env1ronments, Stevenson & Marsha]l 1974

’“'bf-1nformat1on to accompany deve]opment efforts F1rst and

”7+¢oncluded V“Reference to su1tab1e management regu]at1ons T

a'¥-br1ngs up the need for fundamenta] f1shery b1ology 6

"ffg:foremost we need such bas1c facts as harvest stat1st1cs,

'5[facqu1r1ng background 1nformatron~oaf

IVj;populat1on est1mates related to sudport1ng env1ronments, AW;
"wagrowth rate data vreproduct1on recru1tment data, etc

' An 1nvest1gat1on 1nto the populat1on dynam1cs of the
hfred11p b]enny O atlantlcus was undertaken w1th the obJect of

4thj

.rocesses Such
&3 .1nformat1on 1s of pr1me 1mportance to b1otog1sts s1nce I

'tﬁgibe11eve the red11p b]enny plays a v1ta1 ro]e 1n the
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structure and compos1t1on of the shallow water coral reef '
”}gcommun1t1es oF Car1bbean 1s1ands Furthermore ‘many of 1ts_g

'c11fe h1story stages are under the 1nfluence of the same iﬁﬁj

“wlenv1ronmental factors affect1ng other reef f1shes

‘1:gstab111ty

The top1cs d1scussed 1n th1s study 1nc1ude mate
i ffselect1on, reproduct1ve behav1or, spawn1ng per1od1c1§;vy;;.’
i"fecund1ty analys1s, ontogeny, 1arval morphology,.larva]

bgtbehav1or,‘1arva1 d1str1but1on necru1tment and populat1on fij

B [CEPR

§ Spr1nger (1962)frevrewed the genus Ophlob7e7nlus and f}
N descr1bed the morpho]ogy of the red11p blenny Nursa]]

”‘F]ﬁ (1977) gave a deta11ed account of terr1tor1al1ty 1n th1s;{@7

. spec1es Marraro (1978) oarr1ed out an 1nvest1gat1on 1nto o
'df the 11fe h1story and behav1ora1 ecology of 0 atlantlcus i

' Th1s study oomplements these prev1ous 1nves 1gat1ons /d

i The stud1es reported here took p]ace along the St dames

| t; coast of Barbados All f1e1d worK was carr1ed out dur1ng May

e to September 1980 and danuary ‘to September 1981

L

. ’/»



_ v ‘ 2 DESCRIPTION OF STUDY SITE -
' 3 S1tuated approx1mate1y at ]at1tude 13° 04‘ north and
1ong1tude 59° 37' west Barbados 1s 140 Km east of the

””Jsland cha1n mark1ng the eastern boundary df the Car1bbean

‘”=isea and 250 Km northeast of Tr1n1dad (F1g 13 It is a

:Qvits 1ongest ax1s 1y1ng north to south

Lre]at1ve1y smal] coral capped 1sland (34 Km X 22 Km) w1th ;
Because o? 1ts geograph1ca1 posnt1on meteorolog1ca1

.i’and oceanographEp cond1t1ons around Barbados are fa1r1y

)

”’rconstant Surface sea temperature ranges from 25\00 C.

'f:f(eap1y w1nter) to 29 5° C (late summer); wh1]e sa11n1ty 1”

‘7'fhjto 3.5 ©/00 (Febuary- M;Fj”

'?fgsurface 1ayers f]uctuates from 33 5 °/oo (September October);

Sanderv& Steven 1973)

A]l stud1es reprorted here\took p1ace on the west coast
3[ of Barbados Plankton tows were c\n_ucted over 1nshore and

foffshore waters a]ong th1s coast A]l o‘ er data were

H5'}‘fobta1ned from the nearshore fr1ng1ng reefs ahftcent'tomthe:f

hi.the11a1rs Research Inst1tute 1n St dames (F1g 2)

}t;:1s aprox1mate1y 250 m 1ong, 150 m w1de,‘and ranges from \rms
't:to 8 min depth f AT = t g ' o

| Lew1s (1960) descr1bed the topography and coral

'f”commun1t1es along the St dames Coast of: Barbados and Aw;;,
”7recogn1zed three zones of 1nshore fr1ng1ng reefs, Reef F]at

;{ZZone,:Reef Crest Zone and tbe Seaward Slope | f |

| A deta11ed descrlptlon of the Reef Crest Zone was g1ver

%by Marraro (1978) and is- repeated here The Reef Crest Zone

(,'1s the c]1max zone of the 11v1ng reef The bas1c features ot

N,
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| this zone include spurs or r1dges Whlch prOJect outward
toward the sea. Irregular. w1n61ng valleys run between the'
':1dges The spurs 11e perpendlcular to the shore and have an
1rregular outl1ne F&e surface of bhe zone is character1zed
‘~,%y dead coral rock wh1ch is secondar11y encrusted w1th
"Porites porrtes and P astreoides

o The dom1nant cora]s and ch1ef Structural e]ements of
this zone are Mbhtastrea annulanis and’ Sldenastrea Siderea..

L

~ Other corals wh1ch are abundant 1n thlS zone .are Mlllepora B

.‘isp and Montastrea cavernosa. » e

: Most f1e1d observat1ons were carr1ed out on the Reef

' ;Crest Zone. where 0 atlantlcus 1s mos t abundant Th1s spec1esj

has been observed on the 1nner areas of the seaward slope up

.Q

to a depth of 8 m, - but most of the populat1on is found at a

depth of less than 4 m.



3t MATERIALS}& METHODS
Most‘information on the'materials and methods used in
the different investigations of this study is given at the
beginning of each'chapter.:0n1y‘a brﬁet account: of[ther‘ SR
general methodologyaisvprovided'here o ‘; _t - |
F1e1d observat1ons were conducted through the use of /

maskK, - snorke] and f1ns All: observat1ons were recorded with

'ata penc1l on a hard plast1c slate D1rect observat1on tota]ed

approx1mate1y 300 hours Samp11ng was mostly done by SCUBA.
'Ind1v1dua\ flshes were k111ed w1th a small hand he]d spear
Eggs wene collected w1th a hammer and ch1se1 Recru1ts and

' Juven11es were obtained us1ng Rotenone squeezed out of a hot
'_water bottle. e )

A large,’1200-1' hexagonal aquar1um was used to mon1tor
‘vegg and - 1arva1 development Pictures of the early 11?e
h1story stages of the red11p blenny were obtalned us1ng a
;jWILD M5 m1croscope coup]ed to a WILD MPS 15/11
'dm1crophotograph1c set up. 4_ | - ‘(

vt Red]1p b]enny 1arvae were co]]ected over 1nshoreqand

' offshore watersleamp11ng gear cons1sted of a 3. 5 m 1ong

p]ankton net (mesh s1ze 1.1 ‘mm) w1th a 1arge, square mouth

".(1 0 m2) Dur1ng 1nshore tows, the net was towed beh1nd a 5

. -m boat powered by a 25 hp eng1ne The Be11a1rs Research
\‘\;InstTtute vessel Mart]et" was used to tow the same net over

of fshore waters.




4 MATE SELECTION
Marraro (1978) provided a detailed description of |
several reproductive activities in O.atlantlcus: These \
inc luded nest~selection and preparation ‘male and female l
- pre- spawn1ng act1v1t1es and spawn1ng sequence and behav1or
o No 1nformat1on was recorded on the process of mate
select1on, matjng success or nest contents, o
During'tne‘preSent investtgation,’several obserVations‘on',

N

these processes, were recorded and are reported here..

4.1 Materials and methods

4.1.1 Nest contents

- DUring the 1980 season,'l.wouldaswim to a coral head

;ln the surge -Zone and anchor myself Uthe substrate A;

redljp‘blenny w1tb1n v]sual ra (3 to 5 m)- woud be

randomly selected.'Ftrs“ _n act1v1ty budget of the -
‘ L€ - )

' recorded" Then. the terr1tory patrolled

lndividual“WOuld

e

red na1ls 1nto the substrate

Dur1ng the follow1ng reproducttve per1od I would - S
success1vely V1s1t the marked terr1tor1es and select redl1p )
blennies exh1b1t1ng nest guard1ng behavwor2 I would then‘
record the act1v1ty budget of the fish, measure the area of

__________ —,-_—_.—-— . . ‘ \

~ 1See section 5:2.1 for‘deta1ls ; , ' o
- 2As defined in section 5.2.2 o ot

10



";(0600 0830) throughout the reproduct1ve

11

the territory, the position of the nest on the coral head

and 1n‘relation to the/gurface (at low tide), and record

: ‘ -
other characteristics of the nest that were readily

apparent. Th ‘male would then be killed with a hand-he 1d
speir/a d'the eggs obtained from the nest by cutting the
alls of the crevice with a chisel Before leaving, I would
record the approxwmate size of the nest (in cm?) with a
ruler. In the 1ab the sex of the fish was verified, its
size measured to the nearest 0.1 mm,\ an thertota} number of

eggs per nest determined by'direct vﬁsual count using a

| d1ssect1ng microscope:’ The respect1ve stage of deve lopment

of each egg was determ1ned by reference to the information
obta1ned dur1ng rear1ng exper1ments (see section 7.2.2).

Dur1ng the 1981 field season the procedure was similar but,

‘due to time constra1nts,'no measurements were made of

territory size| and nest emplacement.

N

4.1.2 Mate selection

' Extensive obserVations'on the pre-spawning interdctions

vof red11p blenn1es were done during the 2ar1y morn1ng hours

/er1ods of May, dJune

‘and du1y 1! 81 I would observe'the behav1or of the fishes by

floatjng psssjvely at the surface in shallow water above the
reef, with“a mask, fins and snorKe1- All behavioral

sequences perta1n1ng to reproduct1ve act1v1t1es were

. recorded on plast1c paper or on a plask1c slate Dur1ng this

per1od,_every pair of.red]1p blenny observed in the process

/
/

\
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of spawning was Killed with a hand held spear. These fishes
were then placed in a plastic bag and brought back to the
lab where they were sexed and measured to the nearest b.l
mm. Before leaving the spawning site, I would check for the

presence of eggs inside the nest.

4.2 RESULTS

4.2.1 Nest contents

A total of 67 nests were opened during the 1980-13981
season. The presence of eggs inside the nest corresponded
(timewise) to that predicted from the behavioral analysis
(see section 5.2.2). Typically, the nests contained eggs
during the reproductive period (FM-7 to FM+7)3, and were
empty during the nohfreproductiveﬁperipd. 1 observed that
mosf nests contained eggs at gifférent devélopmentaf stages;
the early or young stage (up to 30 hours old), the
intermediate stage fup to 55 hours old) and the advanced
stage (up to 80 hours old). The total number of eggs per
nest ranged from 0 to 11480.

The presence of several broods of eggs* inside a nest
| ch be ekp]ained by the fact that redlip blennies spawn
repeatediy"duriﬁg the reproductive period.

The numbef of different broods contained per nest ranged

- - e = e am e e e A e e e e o

3From 7 days before full moon, to 7 days after full moon
4 Defined as the number of batches of eggs of different
development stages found inside a nest.

/ ) ] P



“‘ﬂ”“4 2 Q Morta11ty rates f"‘

"Lfrom one, to three In-only two cases were four broods

4

'*MjfhobserVed 1ns1de a nest but N both cases, two of those four'

v‘ftfgbroods belonged to the 1ntermed1ate stage as the eggs had

’been 1a1d on]y a few hours apart

It was f1rst be11evedvthat est1mates;-n m@rtal1ty ratejﬂzi'g

E "J ) s

'%of eggs coulé be obta1ned from not1ng the dffference 1n the-t*'

S

';fnumber of eggs 1n each brood or the amount of empty space

Q'wp;5w1th1n the area occup1ed by each bﬂpod of eggs After a

N

. thorough exam1nat1on of severa] nest contents, 1t was

o .

Q"-Q”conc1uded that such data d1d not provnde enough ev1dence tou:v

ﬁ‘make such est1mates | .
- Any 1nference about egg morta11ty dur1ng the 1ncqbat1on‘

o 1.
"-Pthe f1e1d On]y one such observat1on 1s worth report1ng P

. W . N
N Lot :

'ﬁf?that a- red11p blenny guard1ng some eggs susta1ned heavy“\\ﬁgl,,

1osses 1n the tota] number of eggs 1ncubat1ng 1n h1s nest.

ngThe surface occup1ed by the eggs 1n h1s nest was reduced

ﬂ‘f’ffrom*an 1n1t1a1 surface area of 21 cm2 to 8 cm2 w1th1n a

o /

Hxﬁfﬁper1od of 24 hours These eggs were 1n a very ear]y stage offvr

o

tgjdevelopment énd were def;n1te1y not ready ‘to. hatch

”'-Th1s egg patch had been la1d on the external surface of f1re€r

”'fcoral, close to the surface of the water (3 cm below the

"q;~surface at 1ow t1de) Several factors are proposed to

':v*ffper1od therefore stems from v1sua1 observat1ons of nests'1n?ﬂ’

\ 5 ey . ST T R N

"7~]f‘0n August 2nd 1980 wh11e patrol]1ng a transect I'noticedi"'



""0"v

iaaccount For such heavy“iosses (60 %) h1gh l1ght 1ntens1ty,h'

A1ncreased exposure to predat1on ‘or fa11ure of fert1]1zat1onw,5*

5-because of the very strong surge 1n that area of the water 3

L ;column That such morta11ty 1s typ1cal for red11p b]enn1es

b‘1s doubtful as parental care 1s genera]ly be11eved to

"udecrease morta]1ty dUP‘”Q the 1ncubat1on per1od Further‘aiqtf

'g1nvest1gat10ns are requ1red to determ1ne the average rates SN

AVgof morta11ty and the factors respons1ble for morta11ty

S durwng the 1ncubat1on per1od

s

v;;@4 2 3 Factors 1nf1uenc1ng #eggs/nes_f'w”' TR
Due to the 1ncubat1on t1me f96 ho~ 29° C. ); 1t

:'*theoret1ca11y poss1ble for a ma]e to have a'nest conta1n1ng

‘f,;four d1fferent broods at any one t1me However 1n a]most

, *fgall cases, on]y a maxwmum of three broods were observed :*

'1ns1de a nest Therefore; I be11eve that males may

r;;iaﬁlnvar1ab1y prefer to guard the eggs of a. max1mum of three !

- ]females at any one t1me More 1nvest1gat1ons are requ1red to |

5 Mf'determ1ne the exact nature of the constra1nts 1nduc1ng such

'1;r11m1tat1ons *if"y’

The samp]1ng technlque used 1n th1s 1nvest1gat1on does
'f‘1nterrupt the reproduct1ve act1v1ty of the male It 1s not
’”poss1ble therefore to say w1th certa1nty whether or not what

"f1s observed 1nside the nest (1n terms of total number of

yVE"broods or eggs) 1s a. clear representat1on of the actua]

= reproduct1ve potent1a1 for that ma]e

.“ :

'tNevertheless var1ou§ b1ot1c and ab1ot1c parameters were B



“ﬁftentat1velybcorne]ated When cons1der1ng the data on all

Enests (those conta1n1ng one two or three broods?.'no o

h‘7ﬁ51gn1f1cant correlat1on (r<0 4) was found to eX1st between
“the fol]ow1ng features Total number of eggs per nest ma]e,?
'Vbody s1ze nest volume,.terr1tory s1ze and terr1tory L

"\_\n'v -

:.‘vemp]acement . 1
CIn the present investtgat1on 1t was assumed that
‘*~:‘t,fu]]r'nests (1 e those conta1n1ng three broods of eggs)
d':7twould best represent the reproduct1ve potent1a1 of’ the

'jguard1ng male,‘s1nce at thts stage, 1nterference w1th any

\

-"bfaon901ng process 1s reduced When us1ng only the data on13;7;1tnn:

;'f"’fu}l'_nests, the follow1ng relat1onsh1ps5 were observed

s Log(TL)Ve legle) re07t
._ .» v . Nv ., versus E s 0 88 =

Where: L e STl e

| T L

Tota] 1ength of the res1dent ma1e (mm) L S ‘

Standard length of the res1dent male (mm)

Nest vo]ume (1n cm3)

'ny.zE —Tota] number of eggs per nest

BT TR
-~

Tﬁithe nestS of ma]es dur1ng the reproduct1ve perlod 1s a
1f'ffunct100 of the s1ze of the male and the vo]ume of 1ts nest
i A mu]t1p1e regress1on analys1s was done to account for'7_,

'“xthe effects of both factors (body s1ze and nest volume) o df7r”

Th1s c]early 1nd1cates that the number of eggs found ‘”tﬂiﬂ-



l{-f'
the egg content of the nest lhe_regresston_eQUation -
obta1ned was | s ‘

 E=-1512 + 87.9(S.L) + 7.73 (N.V)  (r=0.875 n=14) ¢

...-No relatwonsh1p was found between the total number of eggs »-p

hvand the male s terr1tory s1ze nor between body 51ze of

| L:males and the1r terr1tory s1ze Although Nursall(1977)

‘ f_suggested that terr1tory s1ze 1s related to body s1ze 1n fg' |

g e0 atlantlcus 1t has been proposed (Nursall pers

”j'{comm )that such relat1onsh1p only occurs under cond1t1ons ofll]Vl*

v,h1gh populat1on dens1ty S1nce all spec1mens were obta1ned
= randomly w1thout cons1der1ng the presence or absence of

fne1ghbours, th1s may account for the lack of a s1gn1f1cant

..;mhrelat1onsh1p between the two factors Further 1nvest1gatl°n T3

'vf1s requ1red to evaluate the effects of terr1tory qual1ty andifff}

g’fﬂs1ze on the number of eggs per nest

»75'14 2 4 Mat1ng Success

‘“"‘.The fecund1ty of females may be calculated from the

Data on nest contents dur1ng dune and duly 1980 81 can:‘5€°‘

'ffbe used to account in part for the mat1ng success of males

_;relat1onsh1ps proposed 1n sect1on 6 2 S1nce males tend to

d‘jjf mate with: females of. equal body s1ze (see sect1on 4 2. 6)

-.the potent1al number of females each male may mate w1th can ffdt°

115.”:60nly data from dune 1980 81 was used -53}

P ] .



i

,f”be calculated Th1s 1nformat1on is presented 1n Table 1 and '

‘¥suggests that 1n al] cases 1n wh1ch three broods were found
 WETE

—

,//"

?_1n the nest the males must have spawned w1th a m1n1mum of

two fema]es Th1s conf1rms ear11er observatwons that

?Eapolygyny occurs B 0 atlantlcus Ev1dence of polyandry in
‘fhred11p blenn1es has a]so been obta1ned 1n the present :
gy1nvest1gat1on dur1ng f1e1d observatlons |

A

VQFor reasons out11ned ear11er, nests conta1n1ng one or two

S

3tbroods were not cons1dered to prov1de 1nformat1on on mat1ng ‘

':;success However,.l assume that some: males guard1ng one or;j

"‘_ytwo broods of eggs have reached the1r reproduct1ve

gfpotenttala Further 1nvest1gat1on 1s requ1red to determ1ne

vvﬁh:factors responslb]e for the lack of success of such males

S L

'fff4 2 5 Fema]e ch01ce

Dur1ng the spawn1ng per1od females leave the1r

di_-;terr1tory to search for ma]es that are 1n reproduct1ve “-'v

Tyh?cond1t1ons A]though several ne1ghbor1ng males may be ready__;i?n

”fffto mate fema]es do not appear s1mp1y to d1str1bute the1r

H'Qiiieggs random]y or. un1form]y among the nests Rather they ap

”cj;happear to be strong]y attracted by certa1n ma]es It

"‘*i?dcommon to observe many females aggregat1ng at the border oft'

\

’h:fa male S terr1tory, wh1]e few or none W111 aggregate at a

'Wffhne1ghbor s terr1tory Up to s1x females have been observed

"5;;to aggregate at the per1meter of a s1ngle ma]e terrltory

f:f(Marraro 197@) In order to determ1ne the factors wh1ch may;}_sh

i”Jnfluence a female s cho1ce, further attent1on was d1rected:ffh;j
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fat the pre spawn1ng behay1or of males and females

- On a few occas1ons dur1ng the early morn1ng hours (0600
= to 0830) of days preced1ng the reproduct1ve per1od female f"
-blenn1es were observed y1s1t1ng the nests pﬁ males thlgf
the male was s1mply pos1t1oned‘near the crev1ce the'femaleb
: would enter the nest rePa1n up to 15 seconds 1ns1de and
’leave the nest w1thout actually depos1t1ng any eggs I was |

1ntr1gued by suoh 1nteract1ons s1nce male blenn1es normally.'

';:';respond to such 1ntrusrons w1th agresslve d1splays and lt o

.-”act1ons, except dur1ng the. reproduct1ve per1od when they

'Lflperm1t females to enter the nest to spawn

”]S1nce at the t1me of these observat1ons, I was mostly
',fconcerned w1th the male behav1or the v1s1t1ng females were. B
u_never followed to determ1ne whether or not they v151ted nlég

';aother nests There 1s no ev1denoe to suggest that females

\

| f'fonly v1s1t a s1ngle nest therefore thls act1on is not 1-'

'L”h v1s1ted

"recogn1zed as: necessarlly lead)nglto spawn1ng 1n all nests.'

o :_.

The above observat1ons suggest that females may

‘,iractually est1mate the qual1ty of each nest when choos1ng a

'li,fmate There 1s no way to determ1ne w1th certa1nty what

;'gffactors are of pr1me 1mportance 1n affect1ng female cho1ce

v-f:However, further 1nformat1on on the factors 1nfluenc1ng

",{ffemale select1on can be obta1ned by analyz1ng/the mat1ng

.”;success of males

(/7

One potentlal 1nd1cator of male mat1ng success l1es in '1"

‘vjthe number of eggs conta1ned 1n h1s nest durlng the .."

\ S
[
. Voo



N
- \body s1Ze of maTes and the size of 1ts nest ‘are 1mportant

reproductive pertod ‘Evidence-prOVided from the~ana1ysis of-v
’ \ nest contents (see sect1on 4, 2.3) strongly suggests that the
factors 1nf1uenc1ng the total number of eggs found in each
‘nest, Thus,,1t is poss1b1e that females prefer maTes of a
certa1n s1ze occupy1ng nests of certa1n d1mens1ons
The number of broods conta1ned in a nest is also
1nformat1ve in this regard Emp1r1cal ev1dence obta1ned
‘dur1ng T980 on’ the d1str1but1on of nests ‘suggests that
T those nests conta1n1ng three broods of eggs were not
gd1str1buted in patterns swm11ar to. those of other neststd'
::‘conta1n1ng one or two broods F1gure 3 shows that fuTl nests
Qare not as w1de1y spread as. aTl nests 1n the water column
‘Th1s suggests that%females may - prefer nests Tocated at a
U'_certa1n pos1t1on 1n the water coTumn The pos1t1on of fu]l’
F;?nests, in regard to the bottom substrate (or nest G
753e1evatton) isno dlfferent than that of other nests and ,
: Ttherefore appears to pTay no role. in. attract1ng females A
'{j11st of the pr1nc1pa1 factors (other than depth) wh1ch can‘
'taccount for the deswrab111ty of the nests cannot be proposed

’/at_thjs‘stage._:'

4, 2 6 Male cho1ce Tv ‘ |

S Dnce the females have been\attracted to the terr1tory;
:\of a certa1n maTe, the male h1mse1f seTects the femaTe he
‘w111 mate w1th The typ1ca1 behav1or ex1b1ted by the ma]e [

”«tsuch c1rcumstances has been descr1bed by Marraro (1978)
:_\_ . ) . g ; .
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. ‘they guard

head and then'return-to the nest. Thevfemale.responds”to_

0. 926)1'1nd1cat1ng that the male s cho1ce

22

If the male is ready'to spawn, he will‘leave the nest,

dorsal‘and anal fins Ereot and w1ll approach the female.

'IWhen the male reaches the female, he will ’peck’ her on the

this actiondby following the male back to the nest. The

female then lays her eggs infthe“nest‘"'lhe male does not

spawn w1th all females aggregat1ng at the edge of his

_;terr1tory _ ' S ‘ : ,4 B _ | 't‘

It was observed durnng prel1m1nary observat1ons oﬁ’

‘breed1ng act1v1ty, that both members of a matlng palr seemedfa

tto be of s1m1lar body size. For th1s reason males and

females seen spawn1ng'were K1lled for exam1nat1on F1gure‘4

shows that there is a good correlat1on between the size

'(standard length) of the male and that of the female (r'=

|may be strongly

1nfluenced by ‘the body 51ze of the female

S ,4 3 DISCUSSION .

Based on behav1oral and ecolog1cal observat1ons, 't'is'

proposed that both male and female blenn1es exercise mate ‘

jcho1ce Th1s sexual select1on prooess determ1nes the success

\

- of a male in attract1ng females. and the s1ze of the brood

Huxley (1938) saw two pr1nc1ples act1ng in sexual

select1on He termed behav1oral 1nteract1ons between male

1:and females epygam1c select1on, and-suggested,that 1t favors y'

, I_.
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|
vthe elaboration of morphologicalvand behavioral FeatUres~to_
attract_wembers of the opp051te sex. . ’ﬂs |
;o .The second process, 1ntrasexua1 selectton,xresulted from
- behavioral 1nteract1ons between members of the same sex
'(usually males) This 1atter form of select1on produces
‘strength and ‘the elaborat1on of morpholog1ca1 features used .
:as weapons _ . |
N An exam1natron of morpho]og1ca1 d1fferences within each
'sex in 0. atlantlcus suggests that -such d1fferences are no
- more e]aborate between males than between females and thus,
_}1ntrasexua1 se]ect1on is not a pr1me evolut1onary force in’

K\

“thts populatton - .t3\\ :

,\

‘Results obta1ned during th1s 1nvest1gat1on (see sect1on.
5.2.2) and those obtatned by Marraro\(1978) do indicate that by
‘there are strong behav1ora1 d1fferences between ma]es and
.;_ fema]es d1sp1ayed dur1ng ‘the reproduct1ve per1ods
'Therefore,‘ep1gam1c se]ect1on may very well be the pr1me
.'select1ve force act1ng here. .~ - gqg,} . 5f;ff\\
_ Tr1vers (1972) proposed that parental tnv/stment 1s the'_
\\\‘\\keyﬁfactor 1nfluenc1ng sexual select1on,_the sex mak1ng the \\\\‘
'smaller 1nvestment in the progeny competes for mates and 1sjf
subject to sexual select1on séxual sel ct1on based on
| ‘preference for one sex will lead to the evo]ut1on of |
-sexua11y d1morph1c characters in. the oth r.
Sexually d1morph1c characters do occur in red11p
:blenn1es Males bear a f]eshy,'rugose Knob on each anat

sp1ne wh11e fema]es 1ncorporate and obscure the f1rst ana]
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spine in a trtangular fleshy fold which embodies the genital

opening‘“However 'the near absence of sexual dimorphism in
a. atlanticus p01nts out that both sexes invest in the
progeny There 1s ample evidence to support this notion.

- In some species, particularly in those which both sexes
make substantial parental inyestment both male and female
may exerc1se mate choice’ (Ha111day 1978). 1 have already’
suggested that maTes and females seTect thelr mates .on the
'bas1s of several features A feature common ‘'to both members

is the body size of the mate (F1g 4) The signﬁficance‘of

_ ‘such pa1r1ng 4. st1TT unknown

The breed1ng behav1or of many species of tropxcal

f1shes is well documented (Keenteys1de 1979) . There seems to

g

be no general ruTe by which different spec1es of fishes

choose their mates ATso, the T1terature conta1ns no

: ev1dence that mate. select1on in other spec1es operates in

the manner descr1bed above

!

The habttat of the redT1p bTenny is a harsh ‘:~

'env1ronment The surge ‘zone is character1zed by fldctuattons
in temperature and sa11n1ty, much sed1ment transport strong

,wave act1on and h1gh predat1on pressure To counteract such

harshness both males and femaTes must ensure that the

‘}energy they invest in the progeny w111 not be wasted They

 do so by seTect1ng for feafurés wh1ch can prov1de protect1on

1ga1nst these eTements Weak ev1dence has been provided to

suggest that nest emptacement may be 1mportant 1n this

[N

' regardf_Howevera.other evidence suggests that the main
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criteria influencing male and female selection concern body
size and nest size. I hypothesize that male body size and
nest size may 1nd1cate to a female the suscept1bil1ty of her
eggs to predation and the chances of having all her eggs
fert1112ed Females therefore select for the largest male

- p0551ble hav1ng an adequate nest. Since female fecundity
increases exponentially with length (see section 6.2), males
may select the largest‘females possible to ensure maximum
reproductive success. There'is thus a conflict between‘male
and female choige since egch prefers a mate Targer than
1tse1f. Dbsgfcgj pa{rihg$ jn~the field fall between the two

4

optima.



- 5. REPRODUCTIVE ACTIVITIES =

';j5“17bE#INiTi6Ns"T e ER Rt ]
'.“;Male 1n reproduct1ve cond1t1on A mature ma]e (greater than
50 mm S.L. )character1zed by a h1gh gonadosomat1c 1ndex
- defend1ng a nest _ ' | ._' ‘ »}' | h'
‘ffBreed1ng per1od The per1od of the month dur1ng wh1ch a maley'
b 1n reproduct1ve cond1t1on w111 accept females 1nto hls -

nest Thws per1od co1nc1des roughly w1th the f1rst

£ quarter/fu11 moon per1od of the lunar cycle

";ifNon breed1ng per1od The per1od of the month 1n wh1ch a ma]eh'

"f.1n reproduct1ve cond1t1on w111 not accept females 1nto
h1s nest Th1s per1od corresponds rough]y to the 1ast";:t
quarter/new moon phase of the lunar cycle ' f# B

ﬁ.ﬁtNest A crev1ce occup1ed by a res1dent b]enny more often ;niii

than any other crevrce 1n h1s terr1tory ‘”h : 1 ]
n;;Nest1n§‘ A redlwp b]enny(male or fema]e) 1s nest1ng when 1t _'

| ”F.remajns'1ns1de a nest w1th1n the boundar1es of 1ts fj} N

"3lterrttory,.for any 1ength of t1me - g%f:‘

i . S . B e JL;:;;;tz e
.5 2 1 Mater1a1s and methods o 553_'1f .y'4y‘f--"»°

- Marraro (1978) monwtored the act1v1ty budget of male

.jpfand female red11p blenn1es dur1ng bneed1ng and non breed1ng

'”;;per1ods He‘concluded that ma1es 1n reproduct1ve cond1t1on,f“

.
o . :

&



'f’(ontaverage d1d not spend more t1me w1th1n or next to the
'?nest than males 1n non- reproduct1ve cond1t1on ‘ '

: However, my prel1m1nary f1e1d observat1ons suggested
.‘:_V‘that sngmflca?t changes in nest1ng act1v1ty were exh1b1ted
aiiby Pedllp blenn1es dur1ng the breed1ng per1od In order to .b
n“obta1n more 1nformat1on on th1s, 120 t1me budgets on |

f}O atlantlcus were done during the 1980 81 fteld season

'”':pThese tlme budgets were taKen as fol]ows

STRS -/ da
;_1n the surge zone between 9 30 and 11’30 AM I would f1nd a

"ffhgfsubstrate at a, d1stance of 3 m from the f1sh and. observe 1ts

Throughout the lunar cycle a ser1es of d1ves were made.g,

sredl1p blenny at randOm on the reef 'anchor myself to the tu;f7

S

;vmmaact1v1t1es Dur1ng the f1rst 5 m1nutes,v1 wou]d allow the fiff%

':74f1sh to become fam111artzed w1th my presence Then I wou]d

"frecord the pertod of t1me spent by the f1sh 1ns1de a crev1ce .

itffand outs1de the crev1ce At the end of the observat1on

"i1fper1od ’wh1ch Iasted 10 to 30 m1nutes, the f1sh was K111ed

:lﬁand the nest 1nspected for the presence of eggs The s1ze'”
’and sex of the f1sh was determ1ned 1n the ]aboratory
- ’n.‘ , Fv 7?»_[7 Lo e
'7h‘5 2 2 Resu]ts o 5 0 ‘ |
. N Table 2 reveals that mature females,;1f not harassed by
‘?predators or 1arge f1shes, spend no more than 297 of the1r
t1menest1ng durmg the mormng Throughout the month “the
fayeragefttme spent nest1ng 1s 9. 5% of. the total tlme ”. |
.'fa&afjab1et?A closer exam1nat1on of 1nd1v1dua] t1me budgets
; nfffeyeafs;that under normal c1rcumstances females never i-"
A

S



‘ ng

CoomaBlE2 e
. . FEMALE NESTING ACTIVITY - °

'LUNAR NESTING SAMPLE MEAN STANDARD
e ?A{ T%ME SIZE - % o ERROR
B R i (o e

“;)5.}2;ff4;-f.3 25{"[f
5, 47 23
) +10_7A_0%251;;:
o 1,413 '34i9f't
LR

e (f)ftﬁhanfdéYjﬁA=vfqu&m¢6nAk%;£:15'

,Aif;(*) Nest1ng t1me 1s def1ned as the t1me spent 1ns1de a nest
" within.a period of 10 minutes. The resulting ratio is -

g eq;;1n the % observed for that perlod

Hexpressed as @ percentage The f1gures c1ted are the ranges
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- remaxn 1ns1de a crev1ce more than 60 seconds consecut1ve1y.
‘the average be1ng 19 6 seconds | S ' |
The frequency d1str1but1on of - 1nd1v1dua1 observat1ons

“of female nesttng act1v1ty (1n % tota] t1me) 1s presented 1n~

'F1g 5. S | L A;;>
o d; Results of a Ko]mogorov Sm1rnov test for nor ttty

' ”fjtrevealed that the d1str1but1on of nest1ng t1mes d1ffered

’Is1gn1f1cant1y from a normal d1str1but1on The data were
'”atransformed us1ng the equat1on | 'kit{ f”‘ o

'i'?Xja arc sin (nest1ng t1me / tota] t1me)

£

ffA one- way analys1s of var1ance was done u51ng the f,[_‘ht

ki

‘“"7'transformed data “No s1gn1f1cant d1fferences were found

T-between mean nest1ng tlmes exh1b1ted by females throughout

”'the 1unar cycle =-'fAt9-¢m“ f’t,ﬁ’jy;» :

Table 3 shows that the range 1n nest1ng t1me exh1b1ted

’nar cyc]e On“g,
“;average nest1ng act1v1ty 1ncreases from th .wfmoon?

”ﬁg1nterval (-15 or +15) unt1] the tame 1nterva1 succeedxng thef°

'w*jfu11 moon per1od (+2 +4) and decreases thereafter

”h1fResu1ts of a Ko]mogorov Sm1rnov test for norma11ty revea]ed e

L that both the d1str1but1on of 1nd1v1dua] observat1ons of

'fomale nest1ng t1mes (1n Table 5)f_and the transformed data,

'd1ffered s1gn1f1cantly from norma]1ty Therefore,\the data

"duwas arb1trar1Iy c]ass1f1ed w1th1n 5 lunar 1ntervals Th1s

-,

“hdata was analysed us1ng a- Kruska] Wall1s test S1gn1f1cant

B d1fferences 1n ma]e nest1ng t1mes were observed between some ol

hi monthlygtntervals Non parametr1c mu1t1p1e compar1sons were



F IGURE 5 | % .

' FREQUENCY DISTRIBUTION OF NF_STING TIMES IN 0. ATLANTICUS

FREQUENCY

Y R

O v

CFREQUENCY . 0

40-49 60-69 . 8C- 89
30 39 . 50-59 . 70-79 ;- 90 99

I\ESTING TIME } TOTAL FIME (1n /)

],»" o . MALE POPULATION .

. _FEMALE POPULATION .

'7{“1}" e o T T .  ,T&f f< ‘ﬁ" 



TABLE 3 R R R -
| © o MALE NESTING ACTIVITY =

—..-_—-..-_...——-....—————-——-_—_—------——_-_—.._-

fj,LUNAR 'NESTING . SAMPLE MEAN  STANDARD
VDAY . TIM% . TSIZE ' % . ERROR

..__-,.._-__.___.._'..‘_..—.-.-...__....___.._-,...._......___A..__

: ‘_.__....,.'--___-__..,__..._.._..»...___.._..__.._.._.,*-_....‘_...

,v',(,'F-)v v"'.L"Una'l"\f ‘déyv.:_O. : f‘U]"’l. moon L

, (*) Nest1ng t1me is" def1ned as _the time: spent 1ns1de a‘nest‘]-
within a per1od of 10 minutes. The. ratio. obtained is =~
‘ eXpressed as' a- percentage. The figures’ prov1ded here are:thé_'
o ranges in the A observed for that per1od S W
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" done on the'same‘data‘to determine where theLdtfterencesd':
.fWere(located The'results.are‘shOWn‘in Table 4.

: The results outl1ned above suggest that males undergo

', 's1gn1f1cant change in thetr nestlng behav1or throughout the

lunar cycle Although s1gn1f1cant changes in male nesttng

‘-fact1v1ty occur throughout the lunar cycle (nest1ng actlthy

}‘1ncreases from the new moon to the full moon and decreases ;.t

Jhﬂ»thereafter) the most pronounced change (s1gn1f1cantv

1ncrease 1n nest1ng act1 i ) occurs between the f1rst

quarter (FM 10 to 7 -5) and ‘the full -moon (FM 4 to FM+4)
‘”~Th1s clearly 1nd1cates that spawnlng beg1ns mostly dur1ng
-.'the week preced1ng the full “moon per1od wh1le hatchlng

= N——— :
'*.hoccurs throughout the per1od /ollow1ng the full moon (FM O

tv.to M 13)

Data on nest1ng behav1or of females and males 1s ;;t}dp )
‘rfJo1ntly presented 1n Flg 6. Results of Student t tests (fort_
(?5samples of unequal varlances) revealed that the average maleﬁl
f.nest1ng t1me dlffePS s1gn1f1cantly (P<0 05) from that of

'jofemales for the per1od rang1ng from the f1rst quarter of thet;
tlunar cycle (FM 7) to the last quarter(FM+7) | | b_ |
The results outl1ned above are best expla1ned 1n terms

-.of spawn1ng behav1or As descr1bed by Marraro (1978) : f ,Jf"

S generally breed1ng occurs dur1ng the full moon phase of the_f
‘leunar cycle Reproduct1ve act1v1t1es are carrled out w1th1n o

'rthe terr1tory of the male Adhes1ve eggs are dep051ted

v’w1th1n a nest cave wh1ch has been prepared by: the male The

”=i‘eggs are ma1nta1ned by the male untr hatch1ng occurs
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! C coo
A’N‘ALY‘SIS OF MALE NESTING TIME

| LUNAR | NEW | Lo S
INTERVAL | MOON | IR ST

- . e e o e e e g e e e ew m o ae

NEW | =---- | FIRST |

e i e e am - o - e e e ee e e e e e e e = = =

Sk = Signifjcéht changés in neéting‘tiMés:occh betweén ihé3;i

~e

o tw0'periodé,(Kbuska1fwajiié‘féSfiaP{QOS)Af; N:. L



“IGURE 6

. 0.ATLANTICUS NESTING BEHAVIOR THROUGH TIME.
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f This suggests that’the'lunar“cycle and.the‘presencevof
‘,eggsﬂinsidesthe'nest“maywinfluenCe:male nesting behavior.
The separate efFects of both factors can be dtsttnguished by.
'.compar1ng the t1me budgets of males with and w1thout eggs
h1ns1de their nest during the full moon- period.
| | In all cases where eggs were observed 1ns1de a nest
males always spent more than 52% of: thelr t1me 1nswde 1t
(nest1ng), the average be1ng 73 4 % All males without eggs._
. throughout the entire lunar cycle, never spent more than SOA
of their’ total tlme nesttng . |
: Males spend1ng more than 527 of- the1r time nest1ng
~}exh1b1t nest guardtng behav1or No males 1nvoTved in
bnest guard1ng rema1ned more than 30 seconds out51de thetrv.
nest w1thout return1ng 1ns1de-the nest for a br1ef per1od
’The average t1me spent out of the nest before returnlng was
6. 1 seconds The length of t1me spent 1ns1de a nest before
lemerg1ng from 1t ranged from 1 to 80 secondsJ the mean belng.‘
| 31 seconds Nest- guards rema1ned s1gn1f1cantly longer 1ns1de‘
the1r nest before emerg1ng from 1t than females did in
3 theirs. \
"The nest guard1ng behavior: exh1b%ted by ma les having
,eggs ‘inside the1r nests is well documented (Marraro 1978).
Nest- guards not only spend a larger proportion'of thelr'ttme
’Jns1de thetr nest but show greater aggress1v1ty towards
‘ 1nter and 1ntraspec1f1c 1nd1v1duals, than do males not

~Mguard1ng eggs‘ This part1cular behav1or played a Key role

'for 1dent1f1cat1on when search1ng for nest guarding males
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The data provided\above‘justi?ies the use of
nest-guardtng behavior as a good indicator bf spawntng‘and'
; hatch1ng per1od1c1ty in redl1p blenn1es By - per10d1cally
‘:sw1mm1ng along a transect line pos1t1oned over the |
..terr1tor1es of redl1p b]enn1es, an observer can obta1n an
accurate figure of the number of nests COntajntngleggs
merely»bthOUnting-tndividUaTs-exhjbiting nest-guafding‘dk%\%

behavior. . o ‘ ' o

5.3‘Reproductive Periodicity
Based on 1nformat1on from spawn1ng behav1or, Marraro
(1978) found a s1gn1f1cant correlat1on between the number of
' spawn1ng 1nc1dents and the full -moon phase of the Aunar '\“
cycle.: He conc]uded that-the u]t1mate factor responSJblefFor‘f
‘spawningvrhythm;ﬁn»redltp blenﬁies was not clear In.thish
1nvest1gat1on, an alternat1ve/approach was used to determ1ne
'the factors respons1b1e for the spawn1n? pattern |
:{5 3.1 Materia]s and Methods o
J r Dur1ng May 1980 a transect was estab11shed 1n an area-
roccup1ed by red]xp blenn1es The study s1te chosen was o
. situated on the west coast of Barbados about 1 Km north of .
BHoletown, at the\end of Heron Bay s |
An area (57 m X t\1 m)wwas permanent]y marKed by attachIng
B or na111ng a nylon rope to the reef in the surge zone at'a

depth rang1ng from 0:5 to 2 5 m. Red]1p blenn1es 1nhab1t the

[}



shallow,water‘surgebzone'atdsuch‘depth and live over solid

substrate consisting of live coral and corallinesrock.e
| Dur1ng the perlods of May August 1980 and

Febuary -September 1981 I would periodically swim slowly

above the transect and record the total number of redllp 1

blennies exh1b1t1ng nest-guard1ng behavior.

5. 3 2 Resu1ts.

F1gure 7 shows the per1od1c1ty of nest-guarding
behav1or of the male populatlon throughout the durat1on of
th1s 1nvest1gat1on It can be seen that the peak number of

nest guards recorded every month fluctuated during the

(u“‘

~survey. This is not an indicator of seasonal changes in the

reproduct1ve condition of the populatlon, but rather are a
functton of the: tota] number of 1nd1v1dua]s in the transect

and’ the maturtty of the popu]at1onf(number of juveniles .-

versus adults).

The'graph'clearly,indicates that nest4guarding behavior ;‘

s correlated with the full mOonvoertod,ot the lunar cycle.
The peaKs:in number-of,nest-guards"dofnot always occur three

: days after full moon, as inferred in section 5‘2'7This
-suggests that although nest guardlng actlvxty peaks on

~ average, three days after fu]] moon, such per1od101ty is not

'constant and may be 1nf1uenced by-some env1ronmenta1 factor.

'S1m11ar conc]us1ons can also be drawn concern1ng the ..

per1od1c1ty of spawn1ng and hatchlng ‘ ' BN
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FIGURE 7

NUMBER OF NEST-GUAR‘D&{@LN TRANSECT THROUGH TIME?
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5 4 DISCUSSION A e T

,/_‘.

v

The relatvonsh1p/between the reproduct1ve cyc]e anzythe':‘

: 1unar cycIe 1n trop1ca1 spec1es is well documented (doh nnes . -

1978) It has been postu]ated that a common strategy among

spec1es hav1ng pe]ag1c eggs and oceah1c larvae is the t1m1ng.““A
of spawnwng to co1nc1de w1th the ebb1ng spr1ng t1de so as to ‘[b-t

| max1m12e offshore t1da1 transport of the 1arvae Reduced

[

predat1on pressures result from deeper water 1evels that

, he]p 1arvae escape benth1c predators such as cora]s.\and o
from stronger outgo1ng currents wh1ch f]ush larvae away from; o

'ﬂ_reef areas conta1n1ng a h1gh concentrat1on of plankt1vorous ';j:d;

. d :

Dur1ng the present 1nvest1gat1on, I cou]d not ver1fy 1f‘d”

hatch1ng does co1nc1de W1th the ebb1ng t1de because hatch1ngfa,7'

.'always occurred at n1ght dur1ng wh1ch no observat1ons were .

made However the t1da1 reg1me was monltored to determ1ne 1f'

the per1od of hatch1ng corresponded to the spr1ng t1des

”J_The t1da1 reg1me of Barbados 1s m1xed sem1 d1urna1
(PecK 1978) F1gure,8 represenls the 1981 annua] t1da1
pattern for Barbados The f1gures are pred1ct1ons prov1ded

by the u. S Department of Commerce Conlon’(1973) reported

v

o good correlat1on between them and those of the1n t1de gauge .

Hat Bath on the east coast of Barbados

s'f It can be observed that the h1ghest spr1ng t1de does

o not always/occur dur1ng the full moon per1od 1nd1cat1ng :

that hatch1ng 1n 0. atlantlcus does not necessarlly co1nc1de

o w1th the per1ods of max imum . da11y change Thus,‘no  ‘ﬁgfggugf Sy
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© FIGURE 8

| ANNUAL TIDAL REGIME OF BARBADOS (1981)

e (vertical ] ines represent ful1-moon)
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correTatiOnhwas fcund”to‘éxiéi'béiweeh‘méan hatching time
‘and max1mum t1da1 range | s ‘,‘ . ‘.\ |

o In fact F1g 8 shows- that 1n most cases. the max1mum yt
t1dal range decreases dur1ng the per1od follow1ng the fu]l'
‘hmoon Thus. hatch]ng genera]]y occurs at a t1me when the
: _flush1ng rate decreases in magnltude Th1S suggests that

arvée are flushed away from shallow waters but not 50 far

”'as to be carr1ed away from the 1s]and Offshore waters are

Qunder the. 1nf1uence of stronger ocean1c currents and are :“1".
"character1zed by 1ow product1v1ty All ]arvae transported to?

roffshore waters would be h1gh1y subJect to dr1ft mortal1ty
'f'The hatch1ng per1od1c1ty observed 1n O atlantlcus may very
stwel] be adJusted to ensure the best comprom1se and therefore:
g;maX1mum surv1va1 of the young larvae e . | y
e It has been suggested that peak spawntng act1v1ty amongi

:omenspec1es of pomacentrxds preceeds the fu]l mobn bfj"'

'hseveral days_so that hatch1ng occurs when nocturna]
vmoon11ght 1s max1mum (Pressley 1980); Su@h an exp]anat1on

'V}does not f1t_the t1m1ng of spawn1ng 1n 0. atlantlcus wh'ch

e -

esu]ts 1n peak hatch1ng act1V1ty dur1ng the week fol]ow1:g v t't

llfull moon Th1s 1s not to say that moonl1ght p]ays no =

ffs1gn1f1cant ro]e in ass1st1ng young embryos in the1r'

'edeve]opment But cons1der1ng the evtdence prov1ded itaf
f‘yappears more 11Ke1y that moon11ght is a cue, for tr1gger1ng

| <dspawn‘ng act1v1ty More research is reCIU”‘ed to c]artfy th1s

: 'ISSU8
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Other explanat1ons suggested for lunar spawn1ng cycles

"1nc]ude the poss1b111ty of greater plankton1c food beIng

"'ava11able dur1ng the full moon per1od and the establlshment,

1of spawn1ng synchrony to swamp predators (Pressley 1980) .
S1nce no 1nformat1on was obta1ned dur1ng th1s 1nvest1gat1on,"“
'on pnedat1on pressure and the per1od1c1ty of p]ankton1c |
‘ffood‘ I cannot comment 6n these 1ssues B
“tF1na11y,:I be11eve that there may be more’ than one
‘;explanat1on to account for the spawn1ng per1od1c1ty in:
'°jred11p b]enn1es and further 1nvest1gat1on is requ1red to |
‘v‘eva1uate the spec1f1c effects of each factor‘ment1oned f

above.



6. REPRODUCTIVE SEASONALITY' AND PERIODICITY — — .

r'e 1 MATERIALS & METHODS
. o

.t Fema]e gonada] changes were mon1tored from Apr11 to
August 1981 Throughout each month: (every 4th day), between
B and 10 female blenn1es andomly chosen were taKen forf

exam1nat1on Overa]l body we1ght before removal of the'y.

"gonads, and gonad we1ght were measured to the nearest O 01

-,'g, and standard 1ength to the nearest 0 1 mm GOnads were -

"preserved in 5% buffered forma11n d1sseoted a few days

:1ater Dva d1ameters were measured to the nearest 0 01 mm,
’

©

- USing a drsseot1ng m1croscope and,mtcrometer.

. b. 2 RESULTS

Up to. f1ve d1st1nct groups of ova were read11y

~_'d1st1ngu1shed in each ovary Asynchronous maturat1on of

A‘severa1 groups of oocytes w1th1n an ovary is character1st1c ?
.of fish spec1es exh1b1t1ng 1teropar1ty (Warner 1975) It has
,been already establ1shed that red]1p b]enn1es spawn several.
4 times a year (Marraro 1978 . |

The d1ameter of the most mature group of ova, present
ythe ovarles ranged from O 26 to &>65 mm. R1pe ova were
,opaque conta1ned an o011l globule and ranged from 0. 56 to
vO 65 mm in d1ameter These observat1ons agree with: those of

Marraro‘(1978tr

ar
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. The spawn1ng@pattern of the redT1p bTenny can be

descr1bed through the study of oogenes1s in femaTes F1gure

‘9 1nd1cates the size d1str1button of .the most mature group

of ova throughout the Tunar cycTe These data suggest that :\' -

'spawnrng, on average commences 9 days before full moon, and
and termwnates 9 days after fuTT moon .

| Howeyer. two def1n1te spawn1ng per1ods can be
recogn1zed There 1s an 1n1t1aT per1od of spawn1ng around
nthe f1rst quarter of the ignar cycTe (FM-9 to FM- 6)

The maJor spawn1ng per1od commences durtng the fuTT ‘moon and :
‘vterm1nates dur1ng the Tast quarter of- the Tunar cycTe (FM 0 |
fjto FM+9) These observat1ons agree w1th fleld observat1ons
TwFurther 1nvest1gat1on is requ1red to expTa1n the 1ncrease 1n

v

f’mean ova d1ameter occurr1ng between the f1rst quarter of the"

L

Tunar cycTe and the fuTT moon .
Gonad we1ght of femaTes g) was’ expressed as a

percentage of totaT body me1ght (g) to give a gonadosomat1c'

index (GSI): o ;;rgj>\_.u
= . ‘ R ) . :

" ests 4gon“aa we"‘i‘ght‘ / fdta’l ‘body weight -
;The‘ﬁbnthly var1at1on in the GSI of femaTes is presented 1n
‘AVF1g 10 Between May and August 1980 the monthTy average
-1n ovary we1ght ranged from O 7 to 6. 4% of body we1ght ‘Oon .
".average dur1ng each month 3 4% of the body{peight of |

' fema]es goes into the product1on cf eggs Peters (1981)



* FIGURE ‘9 | o |
. 'OOGENESIS IN 0.ATLANTICUS THROUGH TIME -

Vertical bar = Standard error

Horizontal bar = Time interval

(number ) = Sample size R 5 : =
‘Dashed line connects. points between which significant
‘differences were found (Student t-test,p<0.05).

~3e
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showed s1m11ar trends to operate in the Flor1da blenny,
”Chasmodes saburrae where month]y averages/throughout the
- year were shown to range from 0.9 to 8 7% body weight:
" To evaluate\month1y var1at1on in GSI, ‘the two h1ghest ;
. GST values for' each month were summed for bet ter est1mates
vThe results are presented in F1g 11, and suggest t?at egqg -
product1on. per female, is s1gn1f1cant1y greater dur1ng the
spr1ng months (Apr11 May) than the summer months (June,
_.duly and August). No stgnif1cant d1fferences 1n average'GSL_
were observed between the spring months, nor between the |
~;summer months o }A ; ‘
Fecund1ty is usually def1ned as the number of r1pened eggs
in a fema]e Just pr1or to spawn1ng In trop1ca1 spec1es,
_since - ‘there are no seasonal changes, ‘batches of eggs fol]owv
'each other cont1nuously and fecund1ty should account for ‘
: s1ngle batches of eggs (Bagena] 1978) \
‘ Marraro (1978) determ1ned that the total eqg product1on
per- female of 0. atlantlcus ranged from 1038 to 5300 eggs j
(mean—3073) "He suggested that ‘egg - product1on 1ncreases
eXponentia]]y'w1th length and could be expressed by the

~equation: -

i:F=af (RicKer 1975)
-where{ | | '
| F=fecundity
L=tota1L1ength o

~a=constant
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FIGURE 10 B U S | |
'_GONADeL'STATE OF FEMALE REDLIP BLENNIES THROUGH TIME (1981)

//
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o

GURE 11 \
: SEASONAL GSI DF FEMALE REDLIP BLENNIES (1981)

rtical bar = Standard‘error

umber) = Sample size

shed 1ine connects points between wh1ch 519n1f1cant
fferences were found (Student. t- test p<0 05) o
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'b=numerical exponent"

‘tThe relat1onsh1p for 0 atlantlcus was def1ned as:h‘,

vah1s relat1onsh1p was determ1ned by,,J
'iratlo of 200 eggs/whole ovar1es Marrarro reoogn12ed that
nsuoh a relat1onsh1p cou1d overest1mate the aotual number of
,-eggs spawned because the 1atter 1s 1nfluenoed by the |
r“surV1va1 rate of oocytes to matur1ty I used an alternat1ve;
method s1m11ar to that proposed by De S11va (1973) '
_\est1mate/more accurate]y the fecund1ty of 0. atlantlcus

h Fecund1ty was determ1n d through d1rect v1sua1 counts of

wdova, of the most matur group, 1n the ovar1es of 34 females

Egg produot1on ranged from 794 to 4390 eggs per female

|

Stephens et a] (1970) est1mated total egg product1on

gt1n ‘the Ca11forn1a bl nny Hypsoblennlus Jenklnsr to averaget‘év

~t2900 eggs/femate Peters (1981) noted that fema]es of the '
f]or1da b]enny, Cha'mOQGs saburrae when helq in: the lab

:f.dur1ng the spr1ng,“depos1ted eggs every one or two weeks and

g aVeraged 2600 eggs f1sh dur1ng that t1me F1gure 12 shows‘:f'
frthe 1QBt feound1t‘ re1at1onsh1ps ca]culated in. the present

?sihvestigatiQnr The . average fecund1ty for the 1981 Apr11 May o
nve B e e I

Cperiod i85 e /
: T 7_ = : 2 ~0—08Jf10 L239 fo ’_m“f“‘_*
,&The average fecund1ty for the 1981 dune duly per1od 1s, ,[jﬁ;f
: FEN F 0. 00363 L3°4,': EA :gal;;g‘,'jfg”f
3 ‘] -



' SEASONAL FECUNDITY IN 0.ATLANTICUS (1981)
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- oY
bThiJ/ev1dence 1nd1cates that Marraro (197é)
- overestlmated the fecund1ty of 0. atlanticus for the-
Apr11 duly per1od ‘ |
§1nce there is no 1nformat1on on the deve1opment rate
ﬁof ova in redlip blenn1es both fecundlty est1mates were
based on the assumpt1on that only ova 1n the 1argest group
within the ovar1es are shed every month It 1s poss1b1e,
a{though not probable, that ova deve]op at a rate wh1ch
‘perm1t ova of d1fferent s12es to be shed within the’ same |
' monthly reproduct1ve pér1od Thus, the relat1onsh1p -
7‘suggested above cou]d underest1mate potent1a1 egg
= proddct1onr;§§rther 1nvest1gat1on 1s requ1red to eluc1date
th1s matter e | o |
A Ev1dence of degenerat1ng eggs ‘Whlch had not been
n spawned were observed 1n only»one case Th1s egg mass’ was
| large, opaque and appeared somewhat dehydrated It was a]soi’

pos1t1oned in such a manner as to obstruct the ov1duct _I:"“',

' be11eve that Wn most cases a]] mature eggs are shed

RN

IR A

.83 stcussmN - | |
N An estlmate of annual gonada] change 1n the female

o popu]at1on of 0 atlantlcus 1s presented 1n F1g 13 The data S

: c1early show that peak egg product1on occurs in spr1ng j”

_ 'U?;'and lowest egg product1on in the fail (October)
Th1s evvdence suggests that the fecund1ty relatwonshlp

proposed for Apr11 “and Mayﬁ 1981 may be used to est1mate '

.. E



 FIGURE 13
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. ANNUAL FEMALE GONADAL CHANGE (1981)
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Oy o
maximum;monthly'egg'production.(peifemale)'for’that year.
Further %”r{fvestigation is re‘i'red'to'formulate a fecundity
re]at1onsh1p wh1ch will account for minimum monthly egg
_yproduct1on (per female) in 0. atlantlcus ' . . 7
v_ , Erdman (1976), in a rev1ew of the spawnlng patterns of
Car1bbean f1shes, found many mar1ne~spec1es to spawn
:-"year round with seasona] peaks occurr1ng once or tw1ce a
fyear, wh11e feWer spec1es showed 11m1ted and well defined
spawn1ng per1ods Munro et.al (1973): 1nvest1gated the

spawn1ng patterns of dama1can reef f1sh and determ1ned that

vthere was a genera] spawn1ng peaK from Febuary to Apr1l

‘z,although members of some fam1]1es showed ev1dence of

‘spawn1ng throughout the year Thus, the spawn1ng pattern of
the redlip blénny, is s1m11ar, but not 1dent1ca1 to that of
bother trop1ca1 f1shes . "a | 4QJ R f ' "*
It s recogn1zed that spawn1ng ‘seasons of mar1ne f1shes are\'
“character1st1ca11y»1onger at lower™ latitudes (Qas1m 1955,
'Munro'et 51}_1973),vsome inyestigatorSthas1m 19554
‘Harden-dones 1968) suggested that a longer breedind season
forbtnoptcal fisheS'ts simply an adaptation*to benefit.from
1onger season when temperature and food cond1t1ons favor the
‘surv1va1 of Juvenlles A | _ '

dohannes (1978) has noted that th1s exp1a1ns why 1ong :
breed1ng seasons can occur: but does not exp1a1n why they _
occur. Sale (1974) Russel] et alﬁ (1974) and Sale & Dybdah1i

v'l(1975) have proposed that because ]1v1ng space appears

’~‘random1y on a reef recolon1zat1on is on a “f1rst come f1rst
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|
served” basis. To increase recruitment under such
conditions, a species must spread its reproductive activity

over ‘long periods of the year, so as to .increase the chances

‘-fthat one of its 1arvae wn]] be first in 11ne when a suitable

'.terr1tory becomes available (dohannes 1978) dohannes (1978)
suggest that - year- round feed1ng in the tropics may mean -
that, per un1t food ava11ab1e. the energet1c cost of |
reproduct1on measured as total percentage of total
'ava1lab1e calor1es, 1s comparable with or even lower than
those of f1she¥ of h1gher latitudes. » _ | | |

‘ The. spr1ng peaK in gonadosomat1c 1ndex cannot be -
,attrlbuted d1rect1y to any-b1ot1c-factor considered during
, this 1nvest1gat1on and be)1eved to have some effect on .
spawn1ng patterns of temperate ftshes Steven (1971) found
‘no seasona] var1at1on in the rate of pr1mary product1on
fMore &‘Sander (1977) showed no sgasonal var1at1on to occur:
in e1ther b1om ss or abundance in zooplankton in waters
offshore olear adost Sander:& Steven (1973) observed no
, goncomjtant varifation in’production'rateIOrbstanding crop of'
gphvtoplankton and 2oop1ankton,fand_nutrient concentratiOns
, around Barbados; | | ] ¥> _ | : - ,

| Scott (t961) 1ndicated that in rainbow trout, Salmo-‘
galrdnerl an 1nsuff1cwent diet caused a reduct1on in egg

. number ; no data on- the d1et of O atlantlcus is avaa]able at

i‘uthe present time which would support or refute ]

- hypothes1s o S o | f ”3.;

W
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rinally,'BagenaT1 (1966) repprted.density dependent
- factors to operate in Scott1sh flatfish, Pleuronectes
,'platessa L. , h1gh d2n51t1es being correlated with Jow |
Il‘fecund1ty Although the populat1on density of 0. atlantlcus
in Barbados d1d fluctuate extens1ve1y (F\g 21, sect1on
10.2), no correlation was found to ex1st'between the
: popu]atlon dens1ty of the red]1p b]enny and its | ,
correspond1ng fecund1ty value. It should be stated howeverr
that fairly unusual d1sturbances (sect1on 10. 3) affected the
popu]at1on den51ty of 0. atlantlcus in Barbados dur1ng this
1nvest1gat1on A relat1onsh1p between populatlon densﬁty and
fecund1ty‘may have been masked and further 1nvest1gat1on is
:requ1red to support the. ex1stence of such a relat10nsh1p
Figure 23 (1n append1x) suggests that, 1n Barbad?s, he - .
Jpreva111ng temperature dur1ng Apr1l May ranges from
happroX1mately 27.4 to 28.20 C -Year to year d1fferences 1n.
fecund1ty nesu]t1ng almost certa1n1y from env1ronmenta1 |
affects are we11 estab11shed Rounsefell (1957) corre]ated
sea’ temperature w1th fecund1ty of the p1nk salmon, ; |
Oncorhynchus gorbuscha higher temperatures resu]ttng in. low'
- fecundities. Munro et al. (1973) determined that most
i’spec1es stud1ed An dama1ca spawned 1n spr1ng
_(Febuary Apr11), when water temperatures- were. lowest, but
that there was ev1dence for year round spawn1ng in members
" of a number of fam111es Should fecund1ty in Oratlantjcus be

regu]ated solely by water temperature, increases tn mean GSL'

values of females should also occur later in the year



65

'(November December) when water temperatures are w1thin the
same range. The absence of such increase in mean GS1 for
that period 1nd1cates that sea temperature does not
dtrectly regu]ate fecundvty A similar re]at1onsh1p occurs
between fecund1ty and water sal1n1ty I suggest that peak
'egg product1on in 0. atlgnticus precedes the summer months
when water témperature is highest (above 28.0° C.) and )
'sa11n1ty Jowest (less than 34.0 °/oo) FUrther 1nvest1gat1on
is requ1red to determ1ne if such cond1t1ons are optimal for
the growth of 0. atlantlcus 1arvae at Barbados Should this
be true, it could be suggested that the reproduct1ve :
act1v1ty 1n red\1p blenn1es 1s adJusted to ensure the

. / ,

~ maximum surv1va1 of 1arvae

+



. 7. REARING EXPERIMENTS'

Published information'on behaviorattand morphological
aspects of the early l1fe h1story stages of 0. atlantlcus _‘
(Marraro 1978, Spr1nger 1962) is 1nsuff1c1ent to allow for -
the 1dent1ftcat1on of 0. atlantlcus larvae- from the .
1chthyop1ankton » _ ‘

I carried out rearing experlments on the redl1p blenny to

/,
'prov1de add1t1ona1 1nformat1on on these stages.

d7 1 MATERIALS AND METHODS ,

An aquar1um was bu11t at the Un1vers1ty of Alberta and
taKen to the research 14b in Barbados The deSIgn of the
“aquarium was based on Know]edge of Marraro’s (1978) rear1ng ,
&exper1ments w1th red11p blenny 1arvae and of worK done by

'"ShacKley & K1ng (1978) and Marl1ave (1976) on the_rear1ng of
'vfmar1ne fish larvae. | | '
| ' The aquar1um was hexagona] RE 5 m high, 1.0 min
*d1ameter xand had a capac1ty of 1800 1 The walls-were'made
of p]ex1g1ass sheets (1 cm th1cK) braced together by ' four
brass belts (3 cm thﬂck X 8 cm w1de) All seams were coyered
- with five 1ayers of f1berg]ass material. Water'inside the
d-aquar1um was replaced by fresh seawater every day at’ noon
The comp]ete turnover of water 1ns1de the aquarium took
approx1mate1y 3 hours. Water was~f1rst pumped in from- the
surge zone “into a pr1mary settl]ng tanK where most

sed1mentat1on tooK place It was then transferred 1nto a .

-
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SPECIFICATIONS:

. Main acuarium

»

Water outflow .
. Water inflow

Fluorescent light source

-

. Diatom filter )
. Uitraa violet sterilizer

Secondary sedimentation tank

Thermo-regulator for water temperature
.’ ) 3
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)

"secondary sed1mentat1on tank'to permit. the f1n§§‘mater1al
st1ll in suspens1on to settle out. In this 100 ! container,

_ tRe water was oxygenated W1th an oxyggg pump and air stone
‘The water temperature was also regulated at this stage when

necessary ‘ & | | |

| A submers1ble water pump (L1ttle G1ant) transferred

seawater from the settl1ng tank to the aquar1um The water'

was irradiated at th1s point by pass1ng through a U V. water

[

sterilizer. ;
The aquar1um s water inflow and outflow tube cons1sted
of grey‘P.V.C..tub1ng (2:5Jcm 0.D.). Twenty small holes (1v\
mm in diameter) were drilled into the 1nflow tube at 1.5 cm
1ntervals io allow for a grad1ent in the veloc1ty of.
1ncom1ng current wThe outlet open1ng was s1tuated 14 cm
>above the bottom A f1ne ny lon mesh covered 1ts open1ng to
preyent the loss. of larvae Incom1ng water was slowed to a
f max1mum veloc1ty of 1. 5 cm/sec b¥. pass1ng through a d1atom
?‘f1lter wh1ch‘constantly cleanLd'1t ” ' L
A fluorescent aquar1um l1ght prov1ded the ent1re '

wavelength Spectrum of dayl1ght A d1m l1ght ‘at night -

; S1mulated the low 1ntens1ty l1ght of the. full moon . Both

5 ?urces were operated manually, to s1mulate actual
da1ly photoper1od | ”

The aquar1um and the complementary accessor1es‘were‘
assembled dur1ng May 1980 but were not successfully
operated until m1d dune 1980 Dur1ng the- follow1ng months

' redllp blenny eggs were collected throughout the

L

LS



i+ reproduct1ve per1od as fo]lows | ‘ B
'uNests of males ex1b1t1ng nest guard1ng behav1or were cracked ‘ 
a open us1ng a chﬁsel and a hammer Pteces of coral to wh1ch }
the eggs were g]ued were placed 1n a large pa11 underwater
i and the 11d was\closed Th1s conta1ner was then brought to-ffw
the laboratory w1th1n/45 m1nutes The p1eces of cora]
hbld1ng the eggs were depos1ted on a screen s1eve, 1n the
fr aquar1um exposed to a lmght current of fresh seawater Th1sf,”A

;\ procedure was repeated every fu]l moon per1od dur1ng

dune Sept/1980 and Febuary du1y/1981 , ‘1kaf

-m.,

7.2 RESUTS

7 2 1 Embryon1c features of 0 atlantlcus
: e

The eggs adhere to the cora1 substrate by a d1sc ;_f.‘gff'
.composed of st1cky fxlaments appear1ng to be an extéhs1on/of
t e chor1on (Marraro 19%8 Newly spawned eggs measured %&f@f
between 0«68 and O 75 mm 1n d1ameter Red11p blenny eggs are
sma]ler than those of some blenn1es of temperate 1at1tudes
’ns descr1bed by Wourms & Evans (1974) F1shelson (1975)

b Russe]l (1976) and F1ves (1980) Th1s may be’ due to the
presence oP’]arger yolk reserves 1n the 1atter Furthermore,f_g
'1mbers of the\Blenn11dae\ red11p blenn1es can befﬁjiift

' e

“i\’
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Marraro (1978) observed that newly spawned eggs had
ndyellow1sh brown yolk wh1ch F1shelson (1976) attr1buted to
,vfthe presence of re5p1ratory p1gments in the eggs of - blennles o
='that spawn 1n sheltered dark nests I have observed the
L‘yolk 1n redl1p blenny embryos to be pale yellowi Although
”resp1ratory plgments may be present they certa1nly are not
‘3dark in the very young embryos DarKer colorat1on does
ﬂdevelop later (see sect1on 7 2 2) but never appears orange '

,red as in the eggs of PetPOSCIFtes bhattabharyae and;W} <

@‘ o
Blennlus oce(larts to Wh1ch F1shelson refers A general'gwf-

descr1pt1on of the embryon1c development in 0 atlantlcus 15;?1
"quummar1zed below Complementary 1nformataon from Marraro _

”(+978) has been added to prov1de a’ more deta1led account of
‘"hdevelopment7l Although p1ctures of all embryonlc stages were

Ly

‘{7taken only the clearest pr1nts are prov1ded 1n th1s thes1s

1.2 2g~EmPy¢@eﬁ831s gn. 0 atlantrcus e o ?"? P
vhﬁStage 1z 8 hours after %ert1l1zat1on ;how1ng advanced o
.j‘{,'cleavage The egg membrane 1s clear and cellular i

appearance The per1v1tell1ne space 1s present One large:"

01l globule and numerous smal ones can be dlst1ngu1shed

(

late 1 abovel, IR gy."th o ‘;ff s k;

gCStage 2: 24 hours old Gastrulat1on has occurred and yqlk »fﬂ{-‘

p1gmentat1on 1s more proneunced Ep1boly 1s complete and

‘a well def1ned embryon1c ax1s has formed The anter1oa

[ ..-’-~_.._._-._____——.__




g711

"nd;haspexpanded-into’a3hemtsphertcaltregion.

.*Stage 3 40 hours on The opt1c capsule and Tens of eaoh |
“"eye are well def1ned and are part1al]y p1gmented Body ,,‘v
_chromatophq‘es are apparent as b]ack blotches w1th .
‘ff1rreguTar out11nes The ta11 curls around the yoTK sac |
:;‘Som1tes are present at th1s stage and the cauda] area is

,separat1ng from the yolk saoj(*)

[.

”Stage 5 58 hours old The yoTk now occup1es 1/2 of the egg /

voTume,‘the‘heart is funct1on1ng and chromatophores are- ﬂ”i

};?Tpresent a]f "the ent1re Tength of the ta1T One

1ggsp‘ 1menshowedf22 som1tes‘t*) The aud1tory sac 1s

' Lfv1s1b1e on ‘ch s1de of the head the pr1mord1a1 f1n is
Vh,present (*) and the mouthv1s d1scern1b1é§ /b"
“fStage 6 70 hours on The yolk now occup1es 40% of the egg

‘ capsule P1gmentat1on of the eye 1s we]] developed and“°‘

Ve

'5 s1Tvery dpe to the accumu]at1on of 1r1d1ophores,»theftf_”_t

- L

pup11 appears black

e

e‘vStage 7 90 hours on The yoTK now' occup1es omTy 1/3 of the_f*
i egg capsuTe Erythrocytes are present 1d\the blood Parth'w
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1 o - o R . S
of the c1rculatlon system conta1n1ng the erythrocytes,

is observable in the perlcardtal cav1ty and yolk mass.

The head 1s now 1arge and occuptes a pos1t1on antertor

fto’the yolK mass
.

7

Stage 8 96 hours old. The melanophores show c]early a 'vf

',pattern on’ the vent?a] s1de of! the embryo, the o11

vglobule is much: reduced in size and the embryo is ready

[ 3
e

, "to hatch. . %

'i'4 o
% g
‘7 2 3 Larval morpho]ogy (part 1)

Several of My obs:

0. atlantlcus 1arvae a?g
sac,content number and*

certain morpholog1ca1 structures 1 be11eve that such

g vartat1on was probab]y 1nduced by the fo\low1ng processes

A, D1fferent1a1 growth rates brought about by var1at10n 1n

'the env1ronmenta1 cond1t1ons‘ he 1ncubat1ng 1arvae
0.

.Bg'»511ght changes in env1ronmenta1 cond1t1ons preva111ng in,

: the aquar1um dur1ng rear1ng exper1ments,5 '
.‘rpTherefore the. morpho]og1ca1 descr1pt1ons of 1arvaetwh1ch
'ﬁ'fozﬁoxagéeabased on cumulat1ve observat1ons of at 1east 3
Flarvae of s1m1]ar developmental stage Al] spec1mens were
arobta1ned frOm the larva] popul&t1on reared 1n the aquar1um

-'The larwae were. k1l]ed 1n MS 222 f1xed in buffered fdrma11nf

(5%) for” one_i:nth and ftnal]y transferred to a- solut1on of

5.'70%;ethanol; e ST TR L\tlkpiff



PLATE 3:  O.atlanticus embryos:

~ " 74 hours old (above. magn .
92 hours old (below, magn.
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PLATE 4:
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"-already d1ffenent1ated

77

The terminology of anatomical features and deve lopment
'5intervals used to describe the larvae follows that of Snyder
(1981) . |

. The'speoimen drawn in Fig. 15 represents a'typica]_

'24-hour old Iarva (late protolarval phase) measuring '2.34 mm

(Total 1ength) Three'other'larvae of the same age ranged
from 2.20 to 2 80 mm in length. Marraro (1978) reported a

': 26- hour otd larva to measure 1.80 mm, Marraro also observed

- that, 'in hTS Tarvae, yolk mater1a] represented 1ess thaniﬁo

'% of. the 1n1trad yolK vo]ume I also noticed a marked

¥ reductton in the s1ze of the yolk volume but not as large as. |

that repon&edﬁby Marraro (1978) Y

ffabove the yo]K sac 1s a well developed gut

The foregut appears as a narrow antertor region fol]owed by

' a w1de poster1or redaon and 1s separated from the h1ndgut by o

a sph1noter ltke COnStP]Ct1on The anus is s1tuated at
mid-body. The ]3yer 11es between the yolk sac and thea
. posterior'portion~of the foregut and the heart between the

yolk sac and~the branohiOSteEal‘rays, some of which have

Dorsal and ventral processes of the Vertebrae are
prom1nent but the. urosty]e 1s not yet v1s1b1e A few Ftn?‘
rays'are beg1nn1ng,to condense~1n the caudal ftn. |
':'Thefprtmordial marginallfin and peotorat fins are welt,}f“"
| developed, “but”fin’rays'are'Stitl lacKing 'A large otic' |
Acapsule Ties anterodorsal to the pectoral f1ns on each 51de

- of the head The capsu]es extend roughly from the 1nsertton

3 N .

v
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FIGURE 15 | P
 "DIAGRAM OF O.ATLANTICUS LARVA (24 hours old).

(1ate protolarval phase)
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point of the pectora1 fins to the posterior margin of the
eye, 'The eyes are 1arge and’ occupy most of the head reg1on,
wh1ch 1tse1f is relat1vely small. A choro1d f1ssure is
present in the lower poster1or port1on of each eye

P1gmentat1on is well-defined in young redl1p blenny
larvae.. A row of melanophores extends from the otic capsule :
to m1dway between the anus and the: tail region. In most
spec1mens they are punctate or punctostellate, although some
are occa51ona11y stellate Up to ten me]anophores are
pos1t1oned almost 1ong1tud1nally beh1nd the anus at the base a‘
of the ventral fin fold. In older spec1mens. the number of |
melanophores 1n th1s pos1t1on is reduced to f1ve or s1x a nd
‘these may occas1ona11y appear ste]late " As the row of a
'p1gment meets the' anus,‘1t sp11ts into two 11nes to formxa——-I—ek
"Y! pattern Me]anophores 1h each arm of the ’Y’ are L‘
'pos1t1oned between the vertebral column and the gutaand ﬁorm X
two rows above the foregut and h1ndgut These melahophore .
Lare ret1culoste11ate in newly hatched larvae but tend ko - ‘-\\'
- become punctoste]late in spec1mens older than 48 hours. .

m <
- Thus, in older spe01mens six to e1ght c]ear]y o /\

4

: \ :
d1fferent1ated melanophores are v1stb1e on each s1de of the

g between the anus. and the or1g1n of the pectoral f1n
‘.Occas1ona11y, me]anophores may\be seen to extend as far the
1'cerebral hem1spheres but, as;a ru]e only one or two ce]ls
reach the area beh1nd the tic c&psule above the Yolk sac

™ k:“ o > o,
-

i kach
lorit ",
L

Between two and four melandphores are a]so present~du,%¢;ytifta
. L
2 4
1

m1d dorsal]y at the base of the dorsa] F1n fold-. The - : By

[
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thoracic region under lying the liver| and yolk is pigmented

by four to six melanophores. These are punctuate but appear
‘ 3

" reticulate occasionally in some ‘older specimens.

Morphometric data of three welll preserved specimens are
~ summerized in Table 5. Since the‘p imary pUrpose'tf this -

, descr1pt1on is to permit:- ‘identification of specimens from

field collect1ons ,all measurement were made on unsta1ned
specimens. The measurements were taken on the left side of :”

“the. body, by means of . an ocular mi rometer wlfi,izgl§§30t1ng

defined as fo]lows
Total 1ength (TL)- symphys1s of upper Jaw to end of
postertor margin of pr1mord1aﬂ marg1na1 f1n or. caudal

) ray (when v1s1b1e)

Notochord Tength (NLI - symphys1s f upper ‘Saw to tip af )
notochord (measured in preflexion. Tarvae) ; |
Standard 1ength(SL)- symphys1s' f upper Jaw to poster1or :

o edge of hypurals (measured in 1arvae undergo1ng
notochord flexion and 1n p stflex1on 1arvae)
Eye dtameter— hor120nta1 d1am ter of eye. | ,
v%/Snout 1ength— symphys1s oﬁpr er jaw: to anter1or‘margtn of
o eye. | | D 'f

l Head 1ength- symphys1s of upp r- Jaw to poster1or marg1n of

% ?Zercular membrane ) "&4 .
. . Y & ﬁ ‘; . " Yy : ' : S
; Pﬁ%an s 1ength- symphys1s of upper Jaw to antertor marg1n of

B anus g f . . f'vf - R
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TABLE 5 i T S
DESCRIPTIDN DF D ATLANTICUS L%RVAE (24 hour old)
h Y ' ‘( .‘}d{ i
/ S C(mm.) (% TL)

Total leﬁgth (mean) ! .. 2,78 100
Notochord temgth . 2.66. . 96
- .. Standard length’ : _ -- --

- Snout length o .0.14 . 5 |
Eye  diameter R 0.22 .8 R
Head  length . - R R

-~ Preanus length - - 1.39 50 :

< Snout to pect. origin 0.0 = 22

¢ Pect. fin length- ' - - 0.17 - 6
Depth at cleithral symphys1s ©,0.43 16
Snout to pelvic insertion Lo .
Pelvic fin length S ST N

~ Snout to dorsal sp1ne - k- K
‘Snout to dorsal ray® - N
“Snout to end of dorsal fin = 0 ==

- Snout to anal fin or1g1n - E; -

~ Snout to end of anal f1n P --
.Depth at caudal peduncle ' OL12 4
Caudal fin lengtb ' [-- -

The® measurements prov1ded above do not correspo d exactly to '
those of the specimen drawn of Fig. 15. The. val
based Upon the measurements oFr%hree spe01mens
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J W e L f'» ST B -
Shout to pectora] f"‘ 0"1@““ Symphyms of pper Jaw t?f

;‘)’ or1g1n of fleshy lobe of pectoral f1n |
tPectoral f1n length length of longESt f1n ray measured fromr;_
:;Depth at cle1thra1 Symth81S'lvert1cal d1stance between

~~~~~

| Snout to pe;v1c f1n 1nsert1on¢”symphys1s of upper Jaw to

ante{1or marg1n of pelv1c f1n »ff; :“_;;;ff idxf";f’?ff”f,ﬁs

ngelv1c F1n length length of longest pelv1c f1n ray

f;Snout to or1g1n of sp1nous dorsal fln- symphys1s d? upper
| Jaw to antenlor marg1n of f1rst developed dorsal splne
lSnout to or1g1n of soft dorsal f1n -symphys1s of upper Jaw

to anter1or marg1n of f1rst developed dorsal ray base

h~Snout to dorsal f1n term1nat1on3—symphys1s of upper Jaw to }t;,h

ﬂ¢5t poster1orwmargln pf last developed dorsal ray base i

LT

LfSnout to anaT‘F1n or1grn—_symphy51s of upper Jaw to anter©?p°;aﬁf

S Vs
5 marg1n of f1rst developed anal\element base

eSnout to anal f1n term1nat1on—'symphys1s of upper Jaw to 5v7;7“\

\”Q poster1or marg1n of last developed anal element base ﬁA

-lDepth at caudal peduncle- least vertical d1stance between

dorsal and ventral marg1ns of body 1n the area poster1orf:ﬁ

to the term1nal dorsal and anal F1n nays and anfeﬂlgr to;_'f

LS
e

the hypural bones .fﬂf'lfff,ji‘fyrnt‘”‘ : nf77~:*"

f*;Caudal f1n léngth length of longest caudal f1n ray

Y o .

It 1s d1ff1cult to determ1ne the degree of resemblance~?~*l

_t;between young 0 atlantlcus larvae and those of other‘;j



”ftropical blenn11ds s1nce the larvae of very few spec1es have
Jbeen\descr1bed at th1s stage The only not1ceable d1fference

“between the\jarvae of O atiantlcus andithose of other

?blenn11ds concerns the gut morphology In 0. atlantlcus
flarvae the gut 1s elongate and the anus poS1t1oned almost
ilat m1d body,vunl1ke the. larvae of Hypsob]ennlus sordldus ’v
i;(Balbont1n & Perez, 1979) Chasmodes saburrae (Peters 1981)

gor -of temperate blenny larvae such as Chasmodes bOSQUIanus

”‘(L1ppson & Moran 1974) ‘uxsoblennlus hertz (H1ldebrand &

TtCable 1938) and Hlphlster atrovlnpureus (WOurms & Evans
1;1974) ;3*5"’;"u, Tlhfﬂ,,”i;t*f’; S T | R D
eMore Car1bbean blenn11d larvae w1ll have to be descr1bed
ﬂibefore th1s feature can be recogn1zed as 2 spec1f1c tra1t

“aand be used 1n con3unct1qn w1th the chromatophore patterv”"

d1st1ngu1sh redl1p blenny larvae,ﬁnom otper»blenn11d larvae f,;k

7 2 4 Behavnoral observat1ons of redl1p blenny larvae :

v" The 1ncubat1on,per1od ranged from-94 to 100 hours &&\
¢ 28 0 29 0°C Hatch1ng always occurred dur1ng the even1ng
\ The exact t1me of th1s var1ed but 1t never occurred unt1l

\some hours after sunset

o

occas1onally a. large proportxon of ‘the larvae on. the racK“

E ¢“"".=

Dur1ng the 1980 rear1ng exper1ments,_1 observed that

: A _ :
l.would rema1n attached to the egg shell\by the ta1l and

body' IA Pac1f1c salmon1ds,iag1tated sw1mm1ng 1n _7v
i pre.hatch1ng embryos causes the rupture of a head gland and

- the\{elease of enzymes wh1ch d1ssolve the capsule Wall

s
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Ag1tat1on of the;}arva 1ns1de the egg d1str\butes the

enzymes w1th1n the egg If the)1arva 1s weak and fa11s to
strugg]e dur1ng hatch1ng; the enzymes w111 not be '\ :-~A
d1str1buted properly W1th1n the capsule and can on1y | .
dlssolve a small port1on of the wa]l The embryo may :
protrude 1ts head but the rest of 1ts body rema1ns trapped
1n the cas1ng,land the embryo dles in th1s pos1tton fﬁj'

QCh11derhose & Trim 1979) B '1b7»_~f-r}<5/bf[- ,mﬁ'~> ‘?ﬁf

i

Dur1ng succeedtng trlals, 1t was not1ced that eggs in the

ﬂ

ear]y stages of development (younger than 40 hours) at the:t?ﬂ .

t1me of transfer from sea to aquar1um, were part1gu1ar1y
“Msuscept1b1e to‘th1s type of morta11ty as well as to a : {f
' cessat1on ofghormal development ,. ‘ | Hv,. |
It thus appears that young embryos are most sens1t1ve;
to env1ronmenta1 changes and therefore th1s per1od 1s an

~;1mportant per1od of/morta11ty dur1ng embryogenes1s

Mechan1ca1 shocK and sl1ght changes 1nmtemperature, oxygen“;f,pa

i o
content sa]cnxty and 11ght 1ntens1ty can 1nduce stress onjﬁf

3f_1ncubat1ng,eggs dur1ng transport from sea to aquar1um
Res1stance to mechan1ca1 shocks or non opt1ma1 temperature

»'and sa11n1ty may vary w1th age (Battle 1944) Eggs of mar1ne[‘“

seem espec1a11y deltcate unt11 complet1ng
A.fgastrulatron, although th1s has not been systemat1ca11y _,’
aagtested 1n any spec1es Perhaps sens1t1ve morphogenet1c

-;fprocesses 1n the ear]y\stages or fa11ure to osmoregulate are:ﬁ'

1

-”fthe causes (B]axter 1969)

[ S
i

,3fDur1ng the 1981 rear1ng experxments, only embryos 1n

,
P
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advanced stages of- development8 were brought 1hto the lab

Hatch1ng success 1n these 1ncreased not1ceab1y and the type~_cgg

of morta11ty descr1bed prev1ous]y decreased substanttally
_However{ even under the best cond1t1ons, hatch1ng success
das never. greater than 40% Red11p blenny embryos are not
very res1stant to stress and are sucept1b1e to h1gh |
morta11ty at hatch1ng Th1s fact suggests that nest .
characﬁer1st1cs are 1mportant for the surv1val of embryos

| Upon hatch1ng in the aquar1um the larvae would ascend
1mmed1ate1y to ‘the surface and rema1n there Most 1f\not ,eg
,da1) f1sh 1arvae r1se d1rect1y to the surface usually by
}‘meansdbf act1ve sw1mm1ng~and s1mp1y noi)because of the ‘
: pos1t1ve buoyancy prov1ded by thesyolk sac (Marl1ave 1977)
Newly hatched 1arvae tend to sw1m to the surface'at var1ous 'ﬁﬂ
anng]es R1ce (1964) demonstrated that yo]k sac p1a1ce, ff" |
PIeurOnectes p7atessa L orqent 1o grav1ty, 11ght betng
o on]y st1mu]atory The ear]y 1mportance of the 1nner ear 1n “7'
; or1entat1on suggests that(hover1ng in contact W1th the |

surface f]lm may prov1de the best base11ne for gaug1ng a

sense of balance and develop1ng hor1zonta1 or1entat1on o

R

. ascent One obv1ous factor 1s ttis;marvae are certa1n to

-8 The cr1ter1on used was the presence of s1lve$‘eyes fu“’f'"



| -zone and w1nd dr1ven surface currents prov1de for d1spersal
_;one of . the presumed advantages of plankton1c 1arva1 stages
: (Mar11ave 1977) - v

' - On. the morn1ng fo]lowing hatchlng,,all redl1p blenny

larvae were d1str1buted w1th1n the upper *hree cent1meters

fof water A 1arge proport1on of these. could be seen sw1mm1ngg7~f

_:v1gonﬂ’s1y to. keep the1r ‘head’ gh”contact w1th the surface
t;f1]m of water After sw1mm1ng for about 5 seconds. theym ‘
:WOuld rest up to 10 seconds Dur1ng th1s rest1ng per1od theyﬁ-
i}would s]owlyQ§1nk head fwrst then swim up to the surface |
.aga1n After two to three hours, these lanbae»gradually o
]_became weaker and sank to thé\bottom of the tank where they"-
}soon 1ed Larvae eih1b1t1ng th1s behav1or could be observed‘
:1%9P1ng the f1rst 3 days after hatchtng | | |
: Col1n (1974) descr1bed a s1m1]ar behav1or in the 1arvat'
ﬁLof severa] specwes of gcb&es "Before death most | |
fd1nd1v1duals go through a behav1or termed ’top sk1mm1ng

'wh1ch the 1arvae sw1m strongly to the surface of the water |
5. .

~w1th the head po1nted upward In groups‘Pf larvae where manyt o

'“1nd1v1duals exh1b1ted th1s behav1or _al] usua]]y die w1th1n“
??24 hours No exp]anatvons werk . prov1ded by Co]1n to account;_'
»tfor such’ behavwor *hd"f§j7' tf"' ',' "ft(j:"ﬁh

l?Although my aquar1um contatned no 1arva] food dur1ng ear11er
“trear1ng exper1ments,.1 do not be11eve that th1s 1ack of food'~.
b'causes such behav1or becadse ’top sk1mm1ng 1s ex1b1ted by
mhnewly hatched larvae Sl1ght changes in temperature and

;.sa]1n1ty of aquar1um water occurred dur1ng my rear1ng

‘ ,:,{" .



fkjexper1mem&5 and may have \nt ered w1th norma 1 growth
elther dur1ng 1ncubat1on orlafter hatéﬁgng, .to prevent the“i”
deveIOpment of a normal hor1zontal§sw1mm1ng posture
Larvae bel1eved to be in good cond1tﬂon,;typ1cally
hover JUSt below the surfaqe f1lm On day 1 " these larvae»=f
can. be seen- dr1ft1ng pass1vely w1th the current in a )

yhorWZo pos1tlon occas1onally show1ng/short bursts of

aot1v1ty mostly'forward Although the larvae appear to be '
‘fsl1ghtly negat1vely buoyant the1r sw1mm1ng ab1l1ty is

' tsuff1c1ent to ma1ntaln them near the surface khese larvae

o are referred to as - exh1b1t1ng upper level-sw1mmingf'which

. is clearly d1fferent thbn ’top sk1mm1ng behay1or as'
.{descr1bed prev1ously As the larvae grew older they tended '
ji"to occupy sl1ghtly deeper areas in the water column.

"7Deplet1on of the reserves appears to reduce buoyancy such \
‘that older larvae can only ma1nta1n the1r pos1tlon by '
.ESW1mm1ng more act1vely By day 4 no larvae rema1ned at the
‘surface most would be scattered in the F1rst .meter o;

“ﬁwater | I o
| From day 1 to day 5 1t was observed that larvae would ,
7mlgrate from deeper to shallower areas when the l1ght was |
’?turned on (although phototact1c response decreased as the
'larvae grew older) Dur1ng this same per1od the larvae d1d

"not appear to select for any area along the art1f1c1al l1ghtﬂru

"'u1ntens1ty grad1ent prov1ded Th1s behav1or dlffers from thatt

tbof the sponge blenny, Paracllnus marmoratus wh1ch sw1tches

'gfrom p051t1ve to negat1ve phototax1s w1th1n 24 hours after

s
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&-’ ‘.
'hatLhwng (Breder 1941) |
1 By day 2, an escape response has developed in
0. atlanticus larvae Upon contact w1th any object, the |

'larvae 1mmed1ately swim act1vely 1n a sp1rall1ng path

o

downward for 5 to 8 cm.
As the larvae became. old&t’“"‘?v@;_p;gw 4) the swimming
-pattern changed from errat1c fotward dart1ng; to per1od1cal
_darts 1n other d1rect1ons Not only were such bursts of
act1v1ty used to rega1n their vert1cal pos1t1on in: the water :
but appeared also to be d1rected at very ‘small obJects .
Perhaps such behav1or corresponds to the development of
lfeed1ng act1v1ty Mar1ne f1sh larvae usually 1n1t1ate }
‘feed1ng before yolk resorpt1on 1s complete to support'
}.1ncreas1ng metabol1c demands S1nce the yolk supply is not

ﬁ extens1ve at hatch1ng and 1s nearly deplet'd by day 4,

f feeding could start as early as day 2 Dart1ng act1v1ty
<seemed to peaK one or two days before larval death As the‘
' dartlng act1v1ty ceased the larvae/became weaker and slowly
_sank to the bottom as they appeared unable to ma1nta1n
their pos1t1on 1n the water column “No larvae surV1ved .

. longer than 120 hours _ | "

Marl1ave (1977) observed yolk sac larvae of the cockscomb
pr1ckleback A punpunescens to become negat1vely :
v_phototact1c if- starved but to remain photopos1t1ve 1f fed
lfrom the t1me of hatch1ng S1nce there was decllne in

(
phototax1s and gradual decrease of act1v1ty in my larvae

-

starvat1on was assumed to be the cause of death

——

o
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Blaxter and Hempelt(1963) noted ‘that starved herring
'1arvae Clupea harengus kept 1n aquaria became
progress1ve1y weaker, gradually reach1ng a po1nt where they
- would not show feedlng behav1or even if food was made |
available. Since it was unlikely’ that\the1r larvae would
recover after paSs1ng th1s po1nt Jhese authors referred td
'1t ;s the ' po1nt of no return . Values for the po1nt of no
return for the herr1ng, Clupea harengus ~are 5 days after'
vyolk absorbt1on at 12°C. and g .days after y@ﬁk}absorbt1on

(at 9°C.) Wyatt" (1972) found that older plﬁ‘eb“ﬂarvae,

hPleUFohectes platessa L , would not pass th]s‘po1nt eOe\.'
'after 25 days w1thout food at 10°C ‘
5'A1though‘the 'point of no return concept has slnce been
subject | to intenSive”cr}ticism’ it is nevertheless useful as

* !
~an 1nd1cator of thetstress to]erance of f1sh 1arvae From

" this po1nt of view, the f1gures out lined earl1er suggest

' that redl1p blenny larvae are not able to survive a lackK of

food.

7.2. 5 Feedxng exper1ments

At the t1me of my 1n1t1a1 rear1ng eXper1ments, there -

1vwas no 1nformat1on in the 11terature on the nutr1t1onal

frequ1rements and feed1ng hab1ts of 0 atlantlcus and very
.]1tt1e on those of other blenn11ds |

“', The darting behav1or of the 1arvae suggested that they
were'str1k1ng at/veryismall.ob%eets..51nce the‘aquar1umv

water was filtered and free ef'partieulate'matter}’it was



thought that the larvae m1ght be str1K1ng at’ small a1r
bubb]es in suspen top Blsha1 (1960) found 'supersaturated
solut1ons to be ha m#ul 1f air bubbles were swallowed by
herr1ng larvae Cl %ea haﬂengus L. ; sucker 1arvae,-_pd
Cyclopterus Iumpus‘L , salmon larvae ‘Salmo salar L., sea-
trout 1arvae Sal .trutta L., and brown trout larvae, Salmo"
trutta f. farlo L., This 'gas disease“'could be fatal if the
- larvae fa11ed to el1m1nate bubbles from the1r gut and thus <
1ost the ab1l1ty to ma1nta1n proper buoyancy A]though no
air bubb]es cou]Jbe seen in the‘guts of: three spec1mens
'observed‘ a.largkrnUmber of'smalldbubbles were presentvinv
the upper 100 cm of . surfacé water These were caused by.an
1mproper1y sealed d1atom f11ter, wh1ch also d1spersed them
'1nto the 1ncom1ng current . Most work on oxygen requ1rements -
.of mar1ne f1sh larvae suggests“that,okygen is 1imiting only
at very 1ow levels Therefore ’during'succeeding.trials.'
efforts were made to reduce the format1on of bubb]es and tov
decrease sl1ght1y the oxygen content of the 1ncom1ng
rcurrent- Since gas bubb]es were not ent1re1y e]1m1nated
only a-slight decrease in str151ng.act1v1ty_of thehlarvaet
h was observed. Thts7phenomenon was belieyed‘to be”a;potential.‘
source of mortality - | | | ~Q
The f1rst feed1ng exper1ments cons1sted of prov1d1ng 4
'food in the form of trop1ca1 f1sh food. Successful rear1ngr
exper1ments us1ng this type of food, had been made at the |

Un1verswty of West Ind1es (Ann Hickie, pers comm. ).

As early as day_1 about 1 cm3 of flSh food powder was

J



sprinkled on the surface film three times a'day. After
apprOX1mate1y 1 m1nute, the food part1cles would start
sinking slowly in the water but in no case did the water
become murky enough to reduce’ v1s1b111ty During repeated

-

trials, no nottceable 1norease_1n darting activity of the
tarvae_occUred.when compared to the results of trials which
o food was supplied. Liquid baby fish food for newly
hatched marine fish was also tried;‘but similar results were
obtained. " .g - L E’ -

In the second\feed1ng experlment I provided sometalgae
to the larvae. Two’ stra1ns of m1croalgae used were prov1ded
by Dr. Anderson A few larvae ‘and much algae were p]aced in .,
a large 2 1 Erlenmeyer X onta1ner parttally 1mmersed 1n |
Aaquarium water. No increase or not1oeab1e decrease in. 1arva1
survival was observed In one 1nstance, the gut of one of
»the 1arvae appeared to contain some yel]ow1sh matter, but
there was no indication that. this was actua]ly some of theuﬂ,
) phytop]ankton and since the surv1va1 rate of the 1ah§ae was.dy
.ho\ietter than that of the rest of the populatton, I assumed
vtha this mater1a1 m1ght be yo]K hema1n1ng in the gut.

In the third feed1ng expeﬁiment I provided therlarvae
w1th brtne shr1mps, APtemJé sallna These ‘were reared in
separate hold1ng tans Mar11ave (1981) suggested that
den51t1es averaglﬁg 1000 organ1sms/1 should be: prov1ded
'Therefore, as early as day 1, doses of 350 000 nauplii
(about 16 m] of br1ne shrimp eggs) were transferred da11y

' 1nto the aquarlum The 1arvae did- not appear to be
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influenced behaviorally by the presence of the shrtmps and
there was no noticeable increase or decrease in the survival
rate of the larvae. Furthermore no Artemia were found in the
g.gut of the larvae.
Ursin (1973) suggested a length ratio of predator/prey
~ for some demersal fishes to be 4.63 to 1.00. Using this as a
"guide for estimating the size of food suitab\e’for ¢
0.atlanticus larvae, the;tength of a prey should he about
0.65 mm. Thislsuggests that Artemia were‘not used as prey by
. newly'hatchedtblenny.larvae because theyvare sltghtly’too
large. This dictated the need to experiment with smaller
prey. | |
 Until the 1981 feeding experiments, all feeding
_experiments were done under sterile conditions. Atthough
many investigators succeed in‘rearing larval'fiches of‘some-‘
spec1es by u51ng organ1sms from da11y plankton hauls, this
procedure was not tr1ed in 1980 for fear of contamlnatlng
~the aquar1um Furthermore, there is ev1dence that’ anured
planktonic organ1sms of some spec1es ‘may release chem1cals
wh1ch are toxic . to f1sh ]arvae (Dr M. Labarbara, pers.
comm. ) . However 1n 1981, th1s procedure was tr1ed as a 1ast
» resortr M1croorgan1sms were caught over 1nshore waters every
second day w1th a 450 m1cron mesh‘net Contents of’ the net -

N

were then paSsed through a 750 micron sieve to take out

- 1arger organ1sms A port1on of the rema1n1ng plankton was

added ‘to the agquarium four times a day No 1ncrease 1n‘

o~ C -

 feeding activity or survival rate was‘obta1ned using this
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procedure. Repeated trials using the same procedure but with
a smaller size fraction of plankton (210 to 450 microns) led
to an increase. in feeding activity. Although no larvae 1ived
longer than five days, it appeared that slightly larger
proportions of'larvae survived until day 3 and 4.

Due to time constraints, and lack of plhnkton nets with
a suitable mesh'si%e (<210 microns), no féeding experimentf
were done using smaller p?ankton.
One last attempt was made, using eﬁbryos of the variegated
ufchin, Lytechinus variegatus. Several sea urchins were
collected and brought to the lab. Eggs and sperms were =
obtained by injecting the urchins with a .5 molar KCI
solution. Eggs were then fertilized, permitted to settle,
"and pehiodically rinsed with sterile seawater. Aftef 12
hours,“100 micron long larvae hatch and can live without
food fof 3 days. Upon hatching these larvae were placed in
the aquarium: : ) T -
The method induced an increaée in feeding activity 
immediately after introduction of the embryos,‘but7thé
-dénsities sooh were di]uted to negligable levels as too few
Ufchih1embry9§_wgzgggsed. It sggn became evident that B
- massive efforts would be needed to produce sufficient urchin
larvae to generate'required prey densities and therefore \

" this procedure was abandoned.



7.3 DISCUSSION

Although tropical oceanic systems are recognized as
being a relatively stable environment, the near shore
sub-tidal zones are not. The fairly unstable environmental
conditions of the surge zone imposes variaus forms of stress
upon the biological community. Althauqﬁ juveni le and adu\t
fishes are adapted to such habitats. changes in
environmental conditions may threaten the survival of
younger stages. Certain stages of developing eggs are
| particulably sensitive to the influence of physical and
chemical agents (Blaxter 1969). Although, the relatively‘
high fecundity of the redlip blenny -and its reproductive
pattern are adaptations to optimize on the survivgl of their
progeny, the risk of developmental injuries.of embryos
should also be reduced. The‘short incubation time of the
%mbryos is believed to represent such an adaptation.

The larval morphology of 0. atlanticus resembles that of
many other blenniid larvae. Redlip blenny larvae dlffer from
f those of other blenniidae-of temperéte latitudes by having
smaller’ yolKk reserves. ‘ i

Cushing (1976) defined larval drift as the m{gration of
eggs and larvae from spawning grdunds to nursery grounds.
Since larval drift is more extensive and critical in
tehperate waters than in tropical waters, the ability to
endure stérvation and the evolution of a large yolk supply
to-body size ratio are basic requirements of marine fish

larvae of tempe?ate oceans. High planktonic diversity in the

3
.
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fﬂ’m1crons Such food preference by young 1arvae is not

;‘successfully reared 1arvae of gob1es on zooplankton 1n the

‘.”fsa 200 m1cron s1ze fract1on

”~coasta1 waters (see sect1on 8 3) there is no need for the ff

) . . . L ) ; .
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trop1cs (Raymond 1963) asso&1ated W1th h1gh product1v1ty of

trop1ca1 coastal ecosystems, prov1des a w1de range of

fsu1tab1e food wh1ch should be present in suff1c1ent/

quant1t1es at- all t1mes G1ven that 0 atlanticus larvae -

\

,posess the behav1ora1 attr1butes to rema1n near 1nshore or e

o

e

- evo]ut1on of a 1arge yo]K reserve The h1gher surface water‘
ttemperatures of trop1cal env1ronments (as opposed to those

pof temperate ones) 1ead to a rap1d exhaust1on of yolk

.11

tfsupply Th1s process, coupled w1th the constant ava11ab111ty
‘fongOd allow for the qn1t1at1on of feed1ng at a very ear]y

“stage Results of my feed1ng exper1ments support such

Vassumpt1ons

The not1ceab]e 1ncrease 1n str1k1ng act1v1ty obta1ned

-dur1ng the last feed1ng exper1ments suggest that new]y F

"hatched 1arvae requ1re preys 1n the stze range of 50 to 200

Sel

7[;_un00mm°” New]y hatched Cape11n (Mallptus vzllosus)} 1arvae i

(less than 5 O ‘mm T L ) feed on organ1sms sma]]er than 250

V{;;m1crons (Dr w Leggett pers comm ) Col1n (1974)

My rear1ng exper1ments suggest that the presence of

1dproper food before the ﬁnd of the yo]k absorpt1on stage 1s o

-

' fof pr1me 1mportance 1n the surv1va1 of 0. atlantlcus 1arvae
“However, 1t should not be conc]uded that th1s is the. only

l.' cr1t1ca1 stage in. 1ts 11fe h1story It 1s general]y agreed i



that mass1ve morta11ty occurs throughout the early 11fe 1n
jllarval f1shes Approx1mately 99 998% of the larvae of mar1ne  .

f1shes d1e before reach1ng matur1ty (Cush1ng 1976) S1nce

'v,most mortal1ty occurs dur1ng the very early stages of ]arvalf7f

| growth my fa11ure toﬁrear embryos up to the late 1arval

_'stages was_somewhat antyojpated:T?_y-‘;-’



| '-h8. ICHTHYOPLANKFON SURVEY
At the beg1nn1ng of th1s 1nvest1gat1on, the 1nformat1on'
n the pelag1c 1arval stages of 0 atlantlcus was almost
non ex1stent‘ Only Sprlnger (1962 provtded a br1ef ;h

- descr1pt1on of some anatom1ca1 features of pelag1c redl1p

CA - . S

B b]enny 1arvae - d.f»,;t_°tt!-.,v ’*-f'd5 ,fy;,'.'fg*;;;»
Although resu]ts of numerous 1nvest1gat1ons suogest
that blenn11d 1arvae are’ most abundant 1n near shore waters }d
(Watson & Le1s, 1974) /th1s may not be so for the sa]ar11ne hfl'
b%:nn1es Le1s and M111er (1976) suggested that Pac1f1c ”
sa]ar11ne b]enn1es have large,’mod1f1ed pe]ag1c\1arvaejwf'ﬁ
hav1ng the1r peaK abundance 1n offshore waters S1m11ar
's'conc]us1pns Were drawn by Stephens et a1 (1 970) However

' At]ant1c sa1ar11ne b]enn1es, of wh1ch O ath@tlcus 15 a :

.h.member have 1arvae wh1ch may occur 1n both 1nshore and

offshore waters Indeed Marraro (1978) quoted Spr1nger as
say1ng that some 1arvae of 0 atlantlcus were co]lected overv
both deep and 1n shal]ow water off the coast of Dom1n1ca and
the V1rg1n Islands | L » ‘ ‘ ‘ " |
v_' In v1ew of the above facts, an 1chthyop1ankton survey
f; was: des1gned w1th the fo]]ow1ng obJect1ves 1n m1nd ' |
"”tto obta1n more 1nformat1on on the morphology of the 1arva1
'stages of O atlanticus ‘ B |
’ihto obta1n some 1nformat1on on thehbehaviohfand;ecologyaof<;f
the ]arvae,; v _ e

-lto obta1n some 1nformat1on on the d1str1but1on of the

7fh larvae between hatch1ng and:recru1tment to clar1fy the



S99
nature and exxstence of retent1on mechan1sms operat1ng

"? at Barbados

8. 1 MATERIALS & METHODS L | | ;if “
The des1gn of my samplfng pattern was largely based (:
tijupon that of a prev1ous 1nvest1gat1on/on the d1str1but1on v
":hand ecology of Tarval f1shes in Barbados (Powles 1975) ehlf
?samp11ng regtme undertaken was 1nf1uehced by two po1nts o
iﬂmentIOned in h1s conc]us\bns f“h¥ff;:;'° ‘”hfr?jff'/_:'
| catches of 1arvae of 1nshore f1shes were h1gh at the 180_
df;w meter depth contour 11ne a]ong the west coast and 1ow at“d
f%stat1ons to the east of the 1s]and and offshore to the o
Noﬁth and West g i | V'\_i
blenn11d 1arvae were usually (three h1mes out of four)
more abundant in. 1nshore waters (above the 45 m depth
contour l1ne) than in offshore waters »
';Plankton tows were therefore carr1ed out over 1nshore O
'linearshore and offshore waters on the west coast of Barbados

'-ﬁ?dur1ng the 1980 81 f1e1d season

?;i}8 1 1 Offshore tows IR |
o 0r1g1na11y. a monthly samp11ng reg1me was pqoposed to/
'1nvest1gate the offshore d1str1but1on of red11p blenny o

"flarvae Offshore plankton tows,_us1ng the Inst1tutexs vessel

:»_d’Martlet’ were schedu]ed for everx/new moon per1od

aftfthroughout the summer (May AUQU§£§ of i980:'
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‘tbouble obl1due tows were to be carr1ed out over: 100 200
"‘300 and 400 m of water at stat1ons offshore from the f“ U»‘

'“;m1d po1nt (HoTetown) and northern t1p (Crabh1TT)\ |

N Barbados Such depth are found respect1vely at 2 54 5 and G.T'
'tkm from the 1sland although there is some d1fference between_

‘gthe bathymetr1c prof1]es of both reg1ons However, because '

"fthe vesse] was taken out of serv1ce, only a s1ngTe f

' ;;m1gratlon’; Therefore durwng th1s 1nvest1gat1on,

3fjgexped1t1on aboard the Mant]ettfwas made (May 14/1980)
'”p”Dur1ng th1szexped1tlon, sampTes were taken at d1stance$ of
1.5, 2.5 and a Km offshore of Holetown and CrabhllT

hPos1t1ons were determ1ned by u51ng sonar 1n conJunct1on w1th

7.‘a bathymetr1c map | S S ‘
o Watson & Le1s (1974) observed\\hat blenn11d Tarvae wereh'
5 nTess abundant 1n n1ght tows than 1n dayutme tows wh1ch

ﬂ,everse vert1ca1f”

x;?seemed to 1nd1cate that Tarvae underwent a
V,Jl tows
b'-were taKen between 9 00 AM and 5 00 PM Samp]es were ‘f
thi_collected w1th a neuston net wh1ch I des1ghed The net madefﬂ

”g*-of Tyrelene 'was 3. O m Tong w1th a square mouth of 1 O mzf

'lTand a’ mesh s1ze of 1 10 mm A serles of Tead we1ghts

"'*totaTT1ng 13 K1Tos wWere 1nstaTTed at the base of the A
aaalum1num frame to ma1nta1n a 90° angTe of attack A
4;f4flowmeter (GeneraT Dcean1cs) was mounted across the mouth;"

| '?open1ng Th1s flowmeter was caT1brated every second monthff»-j

_fTQaga1nst the Deep Water HarboUr\Jn Brtdgetown (Tength 536'u

) The same fTowmeter ‘was used. dur1ng the nearshore and o

o
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The techn1ques used 1n th1s survey are. descr1bed in. the

FAD F1sher1e -Techn1ca1 Paper no 175 (Sm1th & R1chardson..

‘”1977) Doub e ob11que tows were done dur1ng the offshore
exped1t1on The boat’s speed was reduced to 2- 3 Knots (1/ -
‘.to 1. 5 m/sec-) ahd the-net lowered slow]y An 1nc11nometer_
‘was: used to 1nd1cate the ang]e of stray on the tow1ng w1re 3
'ttand a meter wheel was used to determ1ne the amount of w1rei5{

re]eased and the depth of the net “The durat1on of each tow"

'_'was roughly 10 m1nutes although some tows were extended to

ff;20 m1nutes due to mechan1cal d1ff1cu1t1es w1th the hydraul1cf~i

'. - . 3 : . . e '\v !

All p]ankton tows samp]ed the water co]umn from the

"usurface to a depth of 40 m It ‘was 1ater realtzed that a]]

w“;tows should have been done to a. greater depth Ahlstrom

*ﬁtf(1959) suggested that the larvae of most shallow water

't._f1shes are conf1ned to the therma]]y m1xed surface 1ayer of ”h

fe;the water co]umn and recommends that obltque tows from below :

*.ffthe thermoc]1ne to the surface be used 1n assess}ﬁg tota] .

v“fnumber and d1str1but1on of 1chthyop1ankton Temperaturev:»"f
ftmeasurements taken dur1ng the offshore tows suggested that
:the thermocl1ne lay deeper than the max1mum depth at wh1ch
":jsamples were taken T _ | o ‘,}”
'v At each stat1on water temperature and sa11n1ty was
hfnrecorded up to a depth of 80 m w1th a sa11n1ty temperature _
| br1dge probe (Kent EIL Co model M C 5) Data on atmospher1c'”

By o .

cond1t1ons were a]so recorded




| . 8. 1 2 Nearshore ‘tows |

'were done at three Tocat1ons aTong the west coast of
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1

A ser1es of nearshore tows was: 1n1t1ated oh May 24,

"'1980 and termtnated on’ August 10, 1981. During the 1980

season, at the new moon per1od of each month, pTanKton tows ”

'“Barbados These stat1ons were s1tuated aprox1mately 1 km
"offshore of Black RocK HoTetown -and Spe1ghtstown At each
"stat1on, samples were taken dur1ng the afternoon, above the

f-offshore sTope of: the bank1ng reef . 1n 60" m of. water

| The net used dur1ng the offshore exped1t1on was also

"fused in nearshore tows An apparatus cons1st1ng of a stee]

'f‘trtpod pul]ey and manuaT w1nch was used to Tower and ra1se

'1¢‘the net in’ the water The whoTe apparatus was 1nstaTTed ’

T,aboard a 5 m Boston Whaler powered by a 25 hp outboard
T}eng1ne Separate pTanKton hauTs were made 1n surface water:
QT(O 10 m)' the m1d water zone (20 30 m) and 1W deep water |
':(40 50 m) The exact pos1t1on of the boat was determ1ned 'ﬂ‘
Tw1th a portable sonar and by reference to Tandmark :

”.s1ght1ngs When the des1red pos1t1on was reached the boat s :

*tfspeed was. reduced and the bow of. the boat d1rected 1nto the

\

v;current wh1ch normaTTy runs paralTeT to shore The net was"v

“"Tgwered to a predetermtned depth and the speed of the boat



1ncreased to 2 3 knots. The: totgl dunat1on of each tow was -
10 mlnutes After-th1s period, the eng1ne was stopped and
the net brought to the surface by us1ng the manual winch.
After each tow, the surface water sal1n1ty and temperature
’were recorded w1th the probe All,samples were processed as
‘h outl1ned prev1ously | | | |
L Dur1ng the 1981 season,-owing to time constra1nts, only .
f Ma s1ngle monthly tow was done at the Holetown stat1on ’
'Ichthyoplankton samples were collected as outllned
prev1ously except that séparate tows to spec1f1c depths were
;not done. - Instead: step obl1que tows were made by pull1ng the
net for 2 m1nutes at- depths of 2 4, 6 8 and 10 m’
;'succes51vely W1thout stopp1ng ‘At the»end of th1s 10-minute

“tow, the net: was w1nched to the surface and the samples

pprocessed as’ outl1ned prev1ously

8.1. 3 Add1tlonal sampﬂ1ng | : o
Dur1ng August 1980 three plankton hauTE—were made in -:
'3surface waters over the offshore slope of the fr1ng1ng reef
“approx1mately 0. 5 Km from shore Th1s area is’ recogn1zed as
be1ng part of the 1nshore waters These tows were done to
‘determe . 1f larval f1shes were more abundant closer to shore;
,Furthermore dur1ng duly 1981 an add1t1onal 10-m1nute tow
o was carr1ed out every week at the the Holetown statlon w1th
a sampl1ng reglme 1dent1cal to that descr1bed for. other 1981
-itows The purpose of these tows was to obta1n weekly samples

“ffor that one month to determe if any larval ‘pulse’
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occurred‘before or after the'new moon phase. Finally, a
night tow was conducted during the new moon per1od of July
1981, in surface waters (0- 10 m) at the Holetown stat1on

'fTh1s 10 m1nute planKkton hau1 was carr1ed out over the
.standardvcourse used,dur1n9«dayt3me tows,

K (L /,/"’

' 8 1.4 Process1ng & Ident1flcat1on

| Deta1ls of the 1chthyop1ankton survey are presented in
table 6. A1l samp]es<co11ected were brought back to the |
Uriversity of Alberta. Larval fishes were removed from the
p]ankton,underla7binocu1ar microScope‘and transferred to a
‘solutton'of 70% ethanoT; ApproximatelydBOOO 1arvae‘were
iexamined ranging mostly from 3. 3 mm to 11y9'mm»int%ota1
-1ength (exc]ud1ng Leptocepha11). Représentatives ot&
. different types of 1arvae were subsequently exam1ned under a‘
'd1ssect1ng mtcroscope for body proport1ons and descr1bed
rus1ng characters such as numbers of,sprnes p1gment patterns”m
~and. myomer e numbers . |

y Before any of the above samp]es were processed for the
_presence of btenn11d_1a2vae, severa] O;atlantlcus larvae .
‘”collected4byAMarraro~(1978).in p]ankton tows, were carefully
exam1ned Most 1arvae he obta1ned were at a stage of _‘- ol
development s1m1lar to that descr1bed in the prev1ous d

: chapter Th1s'1s to be expected since. Marraro towed his net
"1n near- shore waters dur1ng the fu]l moon per1od

..However, a few of h1s spec1mens were s]1ghtly more advanced

in deve]opment thanhany 1arvae 1 rearedAJn aquarJum; The
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TABLE 6 |
ICHTHYOPLANKTON SURVEY DATA'

_——._—.————..—-.-—-_—_——-.—__——_-_————-———- ——_——-—_————.——-;_~—_——

HOLE. 14/5/80 +14 12:20 - 40 - ABB1' 27.7 35.3
(200m) \ 1:00 40 - 520  27.6 35.3 .
“ (300m) S 1:20 40 ., 525 - i
SPEIGHT.14/5/80 +14 3:45 40 . 425 ~ 27.8  35.2
(200m) 2:00 40 389  27.9 35.3
(300m) 5.00 40 362 27.7 35.4
' HOLE. - 24/5/80 +24. 5:30 25 539 ° 28.0 . 35.6
‘ | © 5i10 30 572 27.2 3.2
BLACK. 30/5/80 +1 12:30 30 580  28.0 = 34.5
| 12:00 43 580  27.8 35.1
SPEIGHT.30/5/80 #13:30° 33 700 .°28.0 34.5
| D:45 45 722 - 27.9 '35.0
HOLE ’18/6/80 +20  3:30 . 7 BT . 28.0_ 33.5
' 3:00 18 582 - 27.9  33.6
4:30 35 . 555 . 27.9  33.6
SPEIGHT.19/6/80 +21  3:15 10 © 640  27.9  33.3
3:40 20 650 °  27.9 . 33.4 -
4:00° 35 . 696 = 27.9  33.5
BLACK. 20/6/80 +22 2:45 10 512  28.2  33.8
3:15 20 638 - -l
3:50 35 656 .- -
HOLE.  17/7/80 +19  4:06 ~ “10 528 .~ 28.2 34.4
e T 4i35 25 503 . 28'2 34.7
..+ -~ - '5.00 40 - 538 - 27.7 - 35.4
BLACK. 18/7/80 +20 3:50° 10 - 506  28.3 34.4
415 25 452 . 28.1  34.4
- 450 45 - 545 27.3  35.7
w./’spE\GHT 19/7/80 +21  6:00 - 7 483 28.4  33.9
| 5:20 24 ~ 526  928.1 34.4
~__ 4:20 45 . 571  27.0 35.8
BLACK. 14/8/80 418»#\5:10 S 8{I) 512 . -- -
4:35 .10 529 - 28.3  33.3
4:10 25 . 602 . 28.1 33.6
3:30 45 615 27.3 35.4

- um e e e e em e e e e e En = e e me e e e e e M em e e e e e A ar Sm e e me e e we R e e e o ae w Me Ae em =



—.-——.._--—-———-_-—..—.-..--—.-—-.—-..—-.-—..—-—-——-..-._——-.._—_-._--..—

-....--...--..-.._-_-_.-————----_—--—_——_—————___..-.——;—-——--.-_...—-..—

HOLE. 15/8/80  +19 = 5:30 8 (1) 361  -- -
' 5:15 - 10 443 28.4 33.5
v 4:40 25 481 '28.0 34,0
SPEIGHT.16/8/80 +20  5:00 8 (I) 399 - - --
. 4:15 10 436 28.5 33.4
3:45 25 '472 28.5 33.4.
3:10 45 550  27.7 34.5"
----------------------------------------------- e EEE LR
HOLE 4/2/81 +15 3:00 10 323 27.0 35.7 -
HOLE 9/3/81 +19 3:00 10 375 27.5 35.5
HOLE 3/4/81 +14 3:20 10 444 27 .6 35.5
HOLE.  4/5/81 +15 3:30° 10 400  27.5 35.5
--------------------- ‘.E"":"'I-"“""'"""'""'"""""'"""""'""-
HOLE 1/6/81 +13 412:00 10 469 28.0 35.0
HOLE. ~1/7/81 +14 2:30 10 447 28.3 33.5
HOLE | 1/7/81 +14 g:00 (N)'5 479 28.3 335
HOLE. 9/7/81 +22 ~ 3:00 10 410 - 28.1  34.7
______________ »___-_-__-__-,-;_-__-.'.-'-___75_;_-_‘_..‘-_-..-_-..-.. .
~ HOLE. 21/7/81 +4  3:20 10 400  28.4 34.6
HOLE. 28/7/81 +11 3:19 15 337 -- R
HOLE - 3/8/81 +17. 2:40 15 389 28.6 --
HOLE. 10/8/81 .-+24 4:30. . 15 395  29.1  --
R D "DEFINITIONS -
BLACK. = Black .Rock .

- HOLE. = Holetown
SPEIGHT .= Spe1ghtstown : ' ‘

- DEPTH = Maximum depth sampled by the net (in meters)
VOLUME = Total volume of water filtered (in cubic meters)
TEMP. = Water temperature at that depth (in °C.) ‘ v
SAL. - = Water salinity at that depth (in parts/thousand)
F.M.. = Number of days elapsed since prev1ous fu]l moon
I = Inner Channel .

Night Tow »
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exact size of these older larvae could not be determined
accurately, because some speclmenS‘weretdamaged and the
exact preservation method was unknown. These preserved
specimens measuredvapprQXimately 3.0 mm (TL).

By and large, Marraro's older'larvae were similar to the

reared ones A slight decrease in the size of the h1ndgut

was not1ced as-well as some co1l1ng in the foregut The v

— S

»chromatophore pattern\appeared 1dent1cal to that of younger
Tarvae described prev1ously The most - notlceable feature was

the presence of four . tusk-like can1nes_1n‘the upper Jaw-and

‘ two in the lower.jaw »Although larger‘O’atlanticus larvae

| patterns of:

| reference to. the mer1st1c morphometr1c and melan1st1c

possess can1nes in upper and lower jaws (see. sect1on 8.2. 1)

the presence of such canines at th1s early stage of

development was not expected Thls character1st1c played a
Key role in the 1dent1f1cat1on oﬁ O’atlantlcus larvae from
the 1chthyoplankton samples The ﬁunal 1dent1f1cat1on’of

0. atlantlcus larvae from the ichthyoplanktbn was: assisted by

o

i;.

I: Newly hatched larvae reared in aquar1um

1. Young planKton1c larvae ‘captured by Marraro (1978)

~.II1. Other Atlant1c blenn11d larvae reported in the .

7

g

l1tterature
IV Newly recru1ted‘0 atlantlcus post larvae: v

F1nally, a list of other blenn11ds found at Barbados
was prov1ded by Dr. A. R Emery of the Royal Ontario Museum

(Toronto, Canada) . Knowledge of the1r hab1tat /relatlve
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abundance and adult morphology allowed me to consider the
range of possibilities 'among the blenniid larvae examined.
Therefore, my final identification of redlip blenny larvae
was in part a process of elihinatioh.

Inmedtately after identification, redlip blenny larvae
were separated from other larvae. All samples are‘stored at

"the University of Alberta.

8.2 RESULTS . . - \

8.2.1 Larval Morphology (part II) |

| Figure‘JG represehts one of/%he most advanced larva of
O.atlanticus found in the ichthyoplankton samples. Several
morphological changes from the'yoqhgen individuals deschibed
(see sect1on 7.2. 3 Fig. 15) are obvious at this stage.aThe
’ ent1re ggt is. co11ed ahd the anus is positioned closer to
the head The per1toneum ‘is heav11y p1gmented on the dorsal
',and lateral walls of the coelom. The ventral wall is clear
except for‘the presence of helanophohes on the anterior tip
- of the vent,‘and on the .liver at fhe anterior ma?gih of the
- coelom. // A / .

, The head reg1on has enlarged consxderably There is a.

1arge amount of space 1ns1de the cran1al cavity 1eav1ng
amp]e room for the brain to en]arge The eye 1s very large

and- the choro1d f1ssure is st1]1 present of the lower

:poster1or port1on of the eye Two large ell1pJ1ca1 nasal
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FIGURE 16
| 0.ATLANTICUS LARVA (5.86 mm TL)

(mesolarval phase)
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| L ,i .yv . . R
f1nvag1nat1ons are V1s1b1e on the snout A weTl developed
;mouth 1s present 1n a termmnal pos1t1on Four Targe canlnes -
’emerge from each s1de of the max111a There are also 2 |
ﬂcan1nes on each s1de of the anter1or Tatera] port1on of the‘ "

_Tower Jaw

E]ght sp1nes have grown on the poster1or marg1n of each- L

1preopercuTum S1x Targe steTTate mefanophores are present ont
Tthe,hyo1d arch These can be seen through the transparent |
'*preopercu1um extend1ng from the aree\of attachment of the
fTowest branch1ostega1 ray,_to the poster1or marg1n of the
°neye The ot1c capsu]es are 1nd1st1nct but the sag1tta,_;f“”‘
:TTap1TTus and aster1scus are V1s1bTe Up to 10 melanophores
joccur on. each s1de on top of the head and a Targe cluster i’fd'

f'of meTanophores appears above the meduTTa oblongata

Peqtora] f1ns are not weTl developed at th1s stage but .pJ”‘T

f\some rays are condens1ng Numerous melan1n p1gments occur on

:Tthe 1ns1de port1on of the fTeshy Tobe of both pectora]s

CTD1st1nct f1n rays are present in the dorsal and ana] ftns,._réffjbf

; wwth cTusters of meTanophores v1s1ble at the base of each |
vfanal f1n ray The ta11 1s round and 13 rays are v1s1b1e

JfCTusters,of melanophores aTso occur at the base of the g7

:caudaT rays Morpho]og1ca1 measurements of S1m1]ar spec1menS’g“’

f;are presented 1n tabTe 7 together w1th those of the spec1men{fr
vdescr1bed 1n sect1on 7. 3 1. WH d”hv o T

The most 1nterest1ng feature of thts stage are the
jfcan1nes and the relat1ve1y small mouth Sh1rota (1970)

!‘stated that reTat1ve mouth 51ze determ1nes food type and
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DESCRIPTION OF 0 ATLANTICUS LARVAE (Dahtflilfv

- 1ength S
. of specimen . (mm):jr

“jijotochord length
t,Standard_length

. Stout.

_———-&--—.—-_——-——_————'—'-—'-——-'—

Jength 0

K”ﬁJHead
- "Prean

length -

‘diameter *

u5j

length

.~ Snout to pect.

: “,fDepth at
.. “Caudal fin length

_.__.-—_.__-______.-_......-__..--..-_.;.-__'—_‘__—-—__-'_v_-___..,__-

" pPectoral fin length

or1g1n'5<;ee .

____....--____.._-...__.._u.._.____'......—......._-_-_,,;-______-_,—-

trDepth at cleithral symp

©"Spout .to. pelvic insert. -- e
o Pélvic fino lTength = i
F“Snout_to dorsal sp1ne e T SR TS
T 33 ettt it o= -]- ST ittty --"-- I AR
Snout to'dorsat ray ' R e S ammii -
Snout 'to end of dorsal. ftn - -

canal. fin or1g1n

- The f1gures 11sted represent the means. of measurements o
: recorded on 3 spec1mens of s1m11ar 512e : :

'end of anal f1q

caudal. peduncleffff,.
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"1ntaKe rate Th1s feature may a]so be an 1nd1cator of the :
dt1me requ1red from f1rst eed1ng to metamorphos1s (Marl1ave

_y1977) Thus, red11p b]enny ]arvae may feed act1vely on small

‘1200p1ankton (because of the teeth) and probably metamorphoseu -

1re]at1ve1y 1ate because of the re1at1ve1y sma]] mouth
1"Other 1mportant features of th1s plankton1c phase are. thelf:,‘

"en1argement of the cran1a1 reg1on, the shorten1ng of the l

“preanus 1ength and the presence of preopercu1ar sp1nes Such f,‘

: featbres are common in the plankton1c phasds of numerous 7t”nv‘f'

'~b1enn11d\4arvae reported 1n the 11terature

t;8 2.2 Larva1 d1str1but1on and abundance ;f;;:r“ 5 | _
| Data on the d1str1but1on s1ze and abundance of redl1p
'sblenny larvae obta1ned from the 1chthyop1ankton survey,vare,ff
presented in Table 8 However these data does not lend .
f}themselves ‘to quant1tat1ve ana]ys1s because A
:'_Ajﬁ The tOW1ng reg1mes used 1n th1s survey were not

-----

fabundance of 1arvae 1n both 1nshore and offshore waters

?Insuff1c1ent t1me prevented me from conduct1ng the number off,yb

tows: requ1red for accumulatlng such 1nformat1on Most o

N

yyplankton tows were 11m1ted to the ful] moon per1od and for{ffv sﬁ

:wreasons beyond my contro] some tows were de]ayed Up to 4
;Jydays Such tempora] var1atlon 1n Samp11ng allows for on]y 'ftv
4p:]1m1ted speculat1on ‘on. the per1od1c1ty of 1arva1 abundance
,fband d1str1but1on e ' Lo U

OB Becau$e p]ankton 1s patchy, or overd1spersed (Cass1e
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TABLE 8 i

D1str1but1on and abundanc ‘Kf 0 atlantlcus larvae

LDCATION DATE # LARVAE RANGE E MEAN TDTAL NUMBER
- (/sample) (mm.) - (-+5.D.) (/1000 cu.m. )

___.._..-......_--..-__..___..__-_._'___--,......._......___..__‘ _...__....._-_.......

;?@w:':

HOLE. . 14/5/80 1 -e- 2.06 .51
(200m)- 0. =es Eren 0
(300m) % 0 mmn R R N
SPEIGHT.14/5/80 ~ 0 Tt T o0
.~ (200m) e Sg o me=me 0
_{300m) 0 - - 0
HOLE 24/5/80 0 e - 0
BLACK 30/5/80 0 e e 0
[ 0 R e g LTS Sy
SPEIGHT 30/5/80 0, S 0
0 s -- _j:O
HOLE$ '18/6/80 & 73.78-5.61 4.76(0.60) 9.00
g 3. 2.03-5.49° 4.68(0.74) 5.15
SPEIGHT.19/6/80 1 T ey s
3" 5.37-6.71 6.00(0.67) 4.55
| 0 p _'>..>.7  -_1}_ 1 B 0
BLACK 20/6/80 T8 T2 g3-5.67 - 4.43(0.85) :15.63
| 5 4.91-5.98 .4.82(0.62) 9.40
| 3 3,36-5.37  4.56(1.06) 4.57
HOLE 17/7/80‘ o LIUTLIITTERTIL el
5 0 Sa- L 0
0 » m-s - -0 -
BLACK ,18/7/80 0 “a- T e e
) 0 o - ; »-_' O
0 Syl G 0
SPEIGHT 19/7/80 0 S-- e 0
S Ce-. 378 1.90.
0 B N o
----------------- ~'-‘,-.-,,----f‘----7----1—,-—"—,"--—--,--'f-.,fvr"‘f‘}?*---‘-'
BLACK 14/8/80 S e e o T
3 3.97-5.67 . 4. 66(0 90) 587
! 0 - : R : :O
o iz i 0

.‘_.__.._—-._-__—.....—_..-__-—_-_'_,—-_—..——_._;—__—a-.-'...—l—..-_——___-_-—__.._



T v o e - e . e i o - - ‘-_;-_--__;__-______;J;,_; _______
;ALOCATION DATE # UARVAE.  RANGE  MEAN  -IOTAL NUMBER
' (/samp]e) (mm.) . (- +S D. ) (/1000 cu.m. )
'HDLE 15/8/80 : R SR Lt e 0 I
| Coeq L eep 3900 0 20260 -
1 S 3.78 . 2.08
SPEIGHT 16/8/80 0 - L 0
1 S 4.45 2.26
0 - o 0|
0 --- . 0
HOLE.  4/2/81 0 sesl e 0
HOLE.  9/3/81 0 = === a0 - 0
HOLE. — 3/4/81 1 -~ .3.84 2.25
HOLE. - 4/5/81 0 s i 0
HOLE.  1/6/81 37 3 29-5. 80 A 60(0 69) 78.89
HOLE. . 1/7/81 1 e 3.48 2.24
HOLE.  1/7/81 . 0 --+ — 0
HOLE.  o/7/81 0 e = 0
HOLE 21/7/81’ 0. te-- -- 0
HOLE 28/7/81 0 —e- - o ‘
HOLE.  3/8/81 1 P 6.22 9.57

_____,___________‘_-h-___,-;_-___--___-;___i_-__a___--_i__

'-b_ﬁi———————_—;!q———n—Fd————-~———————w‘_-b—ﬁ——;———b—n‘————
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5l968) the stat1st1cal treatment of plankton patches is.
“dlffncult Two general approaches are. commonly used for th1s
‘;analys1s Log transformat1ons of. data coupled w1th
!parametr1c tests (Cass1e 1962) (or the use of non parametr1c
>;tests performed 'on untransformed data Because of the
fproblems outl1ned earl1er, the small sample s1ze and” the
very low means obta1ned the latter method was chosen Even
i :though adequate, ‘this® approach w1ll not y1eld as muoh i
da1nformat1on as the former, s1nce no conclus1ons can be drawn |

‘ilabout the d1str1but1on of samp]eS Nevertheless some

'qual1tat1ve 1nformat1on on the d1str1but1on and abundance of_

-3”the larval stages 1s presented here

'"; Redllp blenny larvae were obta1ned in all three G
vloca?1ons sampled (table 8). No compar1son can be made .
“’fbetween the larval populat1ons of each/geograph1cal
5locat1on s1nce s1multaneous tows at each stat1on are f: )
uhrequ1red for such purposes The,f1gures from dune and August'
{fTQBO were used 1ndependently to determ1ne 1f larvae were

b,;more abundant 1n any strata of the water columns sampled

‘”“Results of a KrusKal Wall1s test revealed no. s1gn1f1cant

5d1fference to ex1st (P<O 05) 1n the total number of

“ llarvae/lOOO m3 1n surface waters (O 10 m) the m1d water

 zone. (20 20 m) and the deep water zone' (35 40 m) for e1ther"

;nvper1od

'T;The same data ldune 1980) were used to determ1ne 1f there )

3A'was a d1fference in the length of larvae occupy1ng d1fferent

vahzones 1n_the;water~column The use of a Kruskal Wallrs test

A



“revealed no significant\difference (p<0.05) betweenhthe' |

417 -

/

!

‘totalﬁlengthAof larvae‘in'surfaCe1Waters, the mid-water zone

and the\deep water zone ‘ o f»
0. atlantlcus larvae were not captured in surface waters
at’ n1ght although they~ were captured on the same day in |

......

surface waters Th1s const1tutes only weak ev1dence but 1t

.-does support the suggest1on of Watson & Le1s (1974) that

lvblenn11d larvae may undergo reverse vert1cal m1grat1on that

“1s go to deeper waters at n1ghtl

Larval blenn1es,,rang1ng from 3 3 to 6 7 mm(TL) were

‘fpresent 1n nearshore waters from 13 to 24 days after full

’

’ mo‘ The lengthy breed1ng per1od of O. aflantlcus lS'

respons1ble for the extended presence of such small larvae,

‘and for var1at1on in the length of spec1mens obta1ned at any.

'Spec1f1c t1me

o No larvae were caught 1n surface waters over the

,offshore slope of the fr1ng1ng reef (O 5 Km offshore)

‘although they were caught on the same day in surface waters

Liabove the offshore slope of the banK reef (0 7-1. 0 Kkm f

'offshore) MaJor d1fferences ex1st between the two reg1ons

‘:1n regard to the extent of m1x1ng 1n the water column

’Although both reg1ons are subJect to the 1nfluence of -

._currents runn1ng parallel to shore the zone. adJacent to the

i AL

' bank reef is" generally subJect to- stronger current

tfve1001t1es (Ott 1975)' The bacK and forth movement of. wat-

created by ‘these’ currents st1rs up bottom sedtments Th1Q

zone is- also enr1ched by a certa1n degree of upwelllng
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.’,generated by the offshore winds |
| Although quite. abundant in nearshore waters. only a.

Bs1ngle young larvae was captured offshore. It may be argued
‘that such a low f1gure results from the fact that offshore
waters were only sampled on one day However. many samples
»were taken dur1ng that s1ng1e exped1t1on and the absence of '
.1arvae in these samples may be mean1ngfu1 A |
"It is also 1nterest1ng to note ‘that the larvae captured was

the smallest spe01men ever caught by the plankton net .. S1ncev
| thetnet was not effect1ve in. captur1ng 1arvae of such - |
':vd1men51ons, 1t is. hypothes1zed that there may be an
’ abundance of these very young 1arvae 1n the v1c1n1ty of the |
offshore stat1ons » _ | ,

F1na11y, the f1gures on the numer1ca1 abundance of the
'"tarvae from both f1e1d seasons, 1nd1cate a def1n1te peak” 1n'
'ﬂ]arva] abundance occurs dur1ng dune A]though-no 1arvae ‘were
caught in Febuary and March th1s may be because only ai
‘stngle month]y samp]e was taken dur1ng each month
O,atlantlcus 1arvae.probab1yaoccur 1n,re1at1vely,1ow'

'densittesiduringdthese months

8.3 DISCUSSION. _
The pr1mary ob3ect1ve of th1s survey was. to 1dent1fy
and descr1be the 1arva1 phases of 0 atlantlcus It may be
' _suggested that the f1sh 1arvae descrtbed are not red11p S

ib].enny]arvae Indeed the on]y way to be certa1n of such
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‘identification is to successtully rear:the‘Tarvae from
hatch1ng to final metamorphosts, and unt11 this is done
- some degree of -uncertainty w111 a]ways prevail. However, I
‘ﬂbe11eve there is suff1c1ent c1rcumstant1al ev1dence to
\'support my 1dent1f1cat1on It must be kept in mind that a]]
‘subsequent conc]us1ons drawn,upon the larvae descr1bed in
‘th1s chapter, ‘are based upon th1s op1n1on M
The blology of tropical mar1ne fxsh 1arvae,_ )
part1cu1arly of reef species, is’ poor]y understood (Le1s & B
M111er 1976) . The data on 0. atlantlcus larvae obta1ned
dur1ng the present survey is c]ar1f1ed when cons1dered in
_ conJunct1on w1th h1stor1ca1 and current hypotheses on ‘the
d1str1but1on ‘and abundance of larval fishes. | l .
The poss1b111ty that ear]y 11fe h1story events m1ght'
effect the popu]at1on s1ze of adu]t ftshes was f1rst y
'proposed by HJort (1914) Both causes of 1arval morta11ty"h
/hypothes1zed to be 1mportant by HJort (1914) lack of C
»fsu1tab1e ‘food and dr1ft of 1arvae have been exam1ned It isya~
. now recogn1zed that both factors operate s1multaneously to L
1nf1uence the year class strength of popu]at1ons '\ The
1mportance of suff1c1ent food of su1tab1e size has been
‘demonstrated in numerous exper1ments on the rear1ng of
,'mar1ne f1sh larvae, 1nc]ud1ng th1s one. Although zooplankton‘
'fd1vers1ty is, h1gh in the trop1cs, dens1t1es are Tow at 1ow

1at1tudes (Raymont 1963) In var1ous trop1ca1 areas,_1nshore

ﬂ-waters contaln s1gn1f1cantly more plankton1c food than

‘ offshore waters (dohannes 1978) Similar 1ncreases in,

A
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»production in the'proximity*of oceanic islands have beenv
demonstrated Thls phenome on, termed the “island mass

effect, has been descr1bed by Raymont\ilgﬁgl as a tendency

: towards an 1ncrease in pr1mary product1on and\\\oen al rise .

in the stand1ng crop of plankton 1n reg1ons around ocean1c
dslands Constant current reg1mes-around 1s]ands such’ as

‘Barbados have the potent1a1 to carry young larvae away from

these product1ve zones . The fact that the inshore fish fauna

of Barbados 1s no less d1verse than that of’ other Ant11]ean '

‘1s]ands 1nd1cates that 1arva1 transport between islands does
occur . However it seems un11ke1y that most f1sh larvae - |
'undergo lengthy pelag1c m1grat1ons, given. the ]ow quant1ty
\of food ava11ab1e 1n offshore waters G1ven these facts, it
h'seems reasonable to look for a mechan1sm wh1ch m1ght return’
a. s1gn1f1cant number of . the 1arvae back to the 1s]and from
wh1ch they came | - | |

Eddy Tike current patterns, potent1a]1y su1tab1e for i
.reta1n1ng p]anKton1c larvae, have been observed 1n areas “h
downcurrent from islands s1tuated in constant oceanic

systems Emery (1964 1972) noted that the d1str1but10n of

- benthic. 1nvertebrates corresponded to 1arva1 drift patterns ,

pred1ctedfby the presence of a Von_Karmen_vortex system in.

ithe wake of Barbados In suchba syStem however, the eddies
r
form, grow, breaK away. and dr1ft downcurrent thus the ‘

'eff1cac1ty of th1s system as a retentton mechantsm is
questxonable : S -

; : ‘ o :

Sate (1970) has g1ven ev1dence thaT a stand1ng gyre in ‘the
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lee of Hawaiian islands could potenttally retain larvae of.
acanthurids, but the gyre was suff1c1ently far downcurrentﬁ
from the island to be of quest1onable effect1veness as a
reta1n1ng mechanism. Powles (1975), on the bas1s‘of the
cumulated rank score d1str1but1ons of 1nshore fish larvae,
suggested the ex1stence of a pa1r of counter rotat1ng edd1es
.'1n the wake of Barbados ,He proposed that such”small ner1t1c
"currents could funct1on in reta1n1ng 1nshore f1sh larvae
But Powles (1975)~also noted that blenn11d.larvae were
usually more abundant at the 45 m (depth) contour line
(1nshore) than at the. 180 m- contour (offshore) Th1s suggests
that blenn11d larvae may nematn\close to shore w1thout the
‘help of stand1ng edd1es | - \
PecK (1978) concluded "larval stocKs are ma:nta1ned off the
islands west coast because of a reduct1on in surface w1nd

) stress 1n the lee of ‘the 1sland and also because Barbados

' d1srupts surface dr1ft Thus, 1nstead of con3ectur1ng as to:
. \\ 9
: how the. larvae are brought back to the west coast 1t may be\

7

N

better to assume most'of the stock is. not swept downstream 1 N
in the f1rst place , , : | |
| Currents near shore of. ocean1c‘1slands have not been-
subJect to much study, but -appear- to- be s lower than those of .
the surroundlng ocean. Scattered observat1ons in Barbados‘
\\\suggest that a zone of slugg1sh currents, not 1rectly.‘
affected by the sweep of ocean1c currents, ex1sts near shore,t,

around the 1sland (Powles 1975) ‘Similar conclu51ons were

greached,by~MUrray et al. (1975).from\the1r pbservatxons on
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droguevmovements in Barbados. It is hypothesized that these

4}
currents may assist larvae in maintaning a position close to
A , o ,

shore.

Potent1al]y, such a mechantsm could account for the

.unexpected presence of large numbers of larval fishes

obtained by‘M111er (1973), at the upstream edge\of Hawaiian

islands, but it'does-not explain why the youngest larva

caUth in my study, was found in offshore waters. It also .

: fa1ls to exp]a1n the total absence of larvae 1n waters

‘closer to shbre, in the inner trough, i.e, inside the bank

reef

'»“»A hypothetical migration path’for 0.atlanticus larvae

is. proposed here The upper level sw1mm1ng behavior

\ exh1b1ted by red]1p blenny 1arvae reared in aquar1um showed

. that they rema1n in surface waters for the first 4 days

S1nce surface waters are{swept offshore by preva111ng w1nds,

the larvae. would ‘be expected to be quickly transported to

';offshore waters. G1ven the feeble sw1mm1ng abilities of the

larvae at this stage, some K1nd of mechan1sm must ass1st |

them in ma1nta1n1ng a pos1t1on close to the 1sland where

. food abundance is greatest

’“ffsuggestéd that young fish ]arvae 1eave the. surface waters

A transport mechan1sm was proposed by/M111er‘(1979) to

'laccount for the unusual]y high abundance of tuna 1arvae 1n

|
the nearshore waters of Hawa11an islands. Bas1cally, M1l]er

and m1grate to deeper waters. By- 1eav1ng the wtnd dr1ven

surface waters, the larvae are not swept away from the
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island. From this position, maybe at the thermocline,
surfaceward and shoreward transport may be accomplished by
upwelling. Provided that O.atlanticus larvae possess the
necessary behavioral attributes, the mechanism proposed. by
Miller (1979) would account for ‘their distribution. Such a
mechanism would have ‘the effect of accumulating larvae near
thevbank-reef, where they were found in relatively high
abundance.{Forthermore, the absence of larvae in areas
closer to shore may be,accouhted for.

Water passing over coral reef communities is hazardous
for both driffing eggs and lafvae. More than 50% of the net
ZOOplanKt n. dr1ft1ng over shallow coral reef commun1t1es is
typ1ca1]y removed from the water within a d1stance of aifew
hundreo meters (dohannes & Gerber 1974) . Furthermore,
zooolankton-eating fishes fh shallow watere cen\be an.
important soUFce of predation (Emery 1968, Hobson 1874,

: HObeon'& Chess¥1978). Thefefore,lwhereas of fshore waters are
relatively 1essiproductive,'péedation there may be reduced
becduse'soch éreas contain fewer'plenktonic,‘benthic and
pelagic predatorsa The zone sftuated between offshore and
1nshore waters 1. e, the outer edge of the bank reef may
offer the best comprom1se suff1c1ent quant1t1es of food and
tolerable predat1on pressures Such.a process could account
for the observations of M111er (1973), who note fhat the
den51ty and~d1vers1ty of 1arva] fish were not sigpificantly

: corre]ated W1th zooplankton volumes in Hawaiian 1slands.

9

p



\“12%
| | | L Lo ST
Th1s model ‘can also account For the presence of larger
:3redl1p blenny larvae No larva exceed1ng 6. 71 mm (TL) was 'v
Lgcaptured w1th the plankton net dur1ng thws survey (table 8)
'iI belxeve that larger larvae were not caught by the net -
ts1mply because of the1r ab1l1ty to av01d it. Nevertheless, '
‘:the exact p1str1but1on of the larger larvae 1s 1mportant iﬁuﬂ7
bf*determ1n1ng the accuracy of the m1grat1on pattern proposed |
fg;Marraro (1978) hypothe51zed that larger larvae m1grate to
'?deeper waters offshore of Barbados Although results of th1s
f';survey do not prov1de ev1dence to refute th1s hypothes1s,
;éjadd1t1onal 1nformat1on (see sect1on 9 2 2) suggests that at
‘»'least some older larvae occur over 1nshore waters (0 50 m)
;a“Such observat1ons are 1n agreement w1th the model proposed
| "f Data on the d1str1but1on and abundance of young larvae
dpcan be used to suggest @ crude est1mate of growth rate
:Ii Assum1ng that peak spawn1ng occurs at'full moon, then peak
f;hatch1ng happens 4 days later (FM +4 These larvae then:'" o
;;'occur in nearshore waters between FM+13 and FM+24 or on
:p?average. 14 days later The larvae grow from approx1mately\

“gaR TR

l{é2 2 mm to%4 6 mm durlng th1s per1od wh1ch represents

.“'roughly a growth rate of O 17 mm/day s ”' “ B .
: “ Powles (1975) concluded on the bas1s of larval catches f17
: that members of most 1nshore reef ftsh famll1es around B
\Barbados had two peaks of abundance 1n the 1chthyoplankton,
; one 1n March May and one 1n August October Slnce the peak

.gf reproductlve act1v1ty 1n 0 atlantlcus occurs dUP1ng

Apr1l May,_redl1p blenny larvae would be expected to show a
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*:spr1ng peak 1n abundance s1m11ar to that of other 1nshore

3 ftshes The nearshore 1arval catches of May 1980 and 1981 '.,

M‘Mare not representat1ve of peaK egg product1on for the f,7

fo]low1ng reasons

) A

fti1n the per1od dur1ng wh1ch young 1arva1 stages are normal]y

vVifound in nearshore waters (FM+13 tO FM+24) It s assumed

7;[that 1arva1 catches s1m11ar to those of dune would have been -

- .{MaY- ] o :
No red11p b]enny 1arvae were caught dur1ng May 1981
| the p]anKton tows However, 1t 13 assumed that the

”'under1y1ng cause respons1b1e for such f1gures concerns the

*'_state of(the parent populat1on at that t1me of the year

Most plankton tows taken durlng May, 1980 were not done ’_

F1gure 22 (sect1on 10 3) reveals that the popu]at1on dens1ty5f

v.‘dur1ng Apr11 1981‘ was at a record 1ow Th1s,‘1n turn

)

'Mltranslated 1nto ‘as 1ow product1on/#b larvae wh1ch accounts

.Ffor the absence of the expected spr1ng peaK of 1arva1 ggﬁfpy;?

'*Zabundance 1n nearshore waters ',‘ H;Vw ,;;,"

From th1s survey, no conclus1ons can: be drawn as to the_,~

| %fpresence of a peak 1n 1arva1 abundance dur1ng the falt such r:b

.fas Powles (1975) observed for most 1nshore f1shes Shou]d

-fgsuch a’ peaK be observed ht wou]d certa1nly not be 1nduced

- Qby a-: peaK 1n reproduct1ve\act1v1ty, s1nce that per1od of the v

x'fyear corresponds to the 1ow reproduct1ve per1od in the

blenny popu]at1on F]uctuat1ons in. 1arva1 catches and

7”recru1tment due to var1at1ons 1n hydrographwc cond1t1ons’areﬁ
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© debated .in chapter 9.



- ’J;/‘ 9. RECRUITMENT
There 1s some 1ntormat1on 1n the l1terature concern1ng-”
"the recru1tment pattern of 0 atlantlcus Spr1nger (1962) has‘kf“
t.,suggested that the larvae of 0 atlantlcus do. not undergo o
:‘ld1rect development Marraro (1978) hypothes1zed that large,:
?junmetamorphosed larvae (35 40 mm TL)- two to- three mohths =
i fold settle out of the plankton at a fa1rly late stage of e

’ufdevelopment He also speculated that transformat1on and

.,metamorphos1s of the pelag1c forms 1s 1nduced by substrate
g |

7,ﬂcontact and occurs w1th1n the crev1ces of the reef

”ipstructure The author observed a seasonal peaK in. ;Caftt{""
Hu/recru1tment (early to m1d summer) and concluded that there
txjwas year round recrugtment of 0 atlantlcus larvae to 'h ‘
fi”Barbados F1nally, Nursall (1977) demonstrated that small

11)1mmature redl1p blenn1es taKe up ’lnterst1tlal’ terr1tor1es ;_;

‘between the adults and proposed that th P1nterstt1al’:
',:terr1tor1es are expanded as the blenny gr.‘sf‘7"' |

In the present study, 3 dﬁfferent 1nvest1gat1ons were

’.l;used to obta1n add1t1onal 1nformat1on on the recru1tment

‘=7pattern of 0 atlantlcus lhe 1nformat1on concern1ng each

method 1s outltned below 'yf;hf~”\i t hf ‘-ﬁf‘;};l ' f}Vu
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9.1 Materials & Methods -
‘T.9 1. 1 Invest1gat10n 1

Between May and August 1980 juVeniTe’fishesiwereh

T‘_captured7us1ng exper1mental f1sh traps Each trap cons1sted

‘fitof a rectanguTar frame (60 cm X60 cm X30 cm) made of tubuTar

P, V p1pes (2. 2 cm OD) The whoTe structure was. covered ,34.

~ with bTacK nyTon mesh hav1ng rhombo1da1 open1ngs (9 5 X 1. 5
'?nnm) A second Tayer of screen w1th 1 mm2 open1ngs was f:' |

"-gattached to the bottom of the cage Thus each s1de of the u*‘

H'-Tcage 'except for the base' wou]d aTTow f1shes smaTTer than

~ﬂ ‘Targe aduTt bTenn1es to enter or. Teave the encTosure ATT

“fcages were f1TTéd w1th p1eces of T1ve and dead coraT

“v(Porltes porltes Mrllepora sp ] Monastrea annularls etc;)f

‘,ffand ‘placed at d1fferent Tocat1ons on Heron Bay reef

Q;;approx1mate1y‘1 Km north of the BeTTa1rs Research Inst1tute¥
‘ The f1rst ser1es of cages was pos1t1oned on the top,‘
57},s1des and bottom of coraT heads occup1ed by redT1p bTenn1estjj

;f:S1te A cons1sted of a smaTT coraT head in 1 m of water Oneh‘

Tiutcage was pTaced on the top of the head wh1Te a. second cage S'

uwas placed on the bottom adJacent to the coraT head AduTt ”,

u"d_blenn1es were present 1n both pos1t1ons pPTOP to the' L

hﬁde11very of the cages S1te B cons1sted of a cora] head 1 5

Cmint he1ght s1tuated 1n 2 5 m: of water Cages were pTaced

‘h’;on the top,'the s1de and the base of th1s coraT head Adu]t

‘Tydblenn1es were aTso seen at these p051t1ons pr1or to the ;jf'”

ZVldeljvery‘of'the;cages_ S1te C cons1sted of a Targe coraT
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formation'tn 4“m7of'water Cages were placed on. the top. the -

fSIde and the base of th1s format1on at- depths of 2, 3 and 4

‘fm respect1vely Only a few redl1p blennles were present at'

n

Ygthe top of the coral format1on pr1or to the del1very of the :

cages Because of the strong currents preva1l1ng in th1s

area, all cages were t1ed to the substrate w1th nylon rope

o A second ser1es of cages was placed over an open area,p’

"at two d1fferent depths (2 and 3 m) to appear as 1solated

?coral heads At each poslt1on two cages were placed on top

_of aa metal rack of ’Dex1on p1eces,fand an add1t1onal palrt'

'owas also placed under the metalllc structure,.1n contact

s

<' w1th the bottom (plate 5) The 1dea here was to prov1de a

';larger l1v1ng space and to 1ncrease the he1ght of the

Iy

lrstructure 1n relat1on to the bottom Redl1p blenn1es are not]

observed very often on small 1solated p1eces of coral but Z

lﬁb\have been observed to hold terr1tor1es on 1solated coral

i heads of d1mens1ons stm1lar to th1s exper1mental recru1tmenti:l

a‘51te ;]]_l]‘t d‘fd,nfffi v_fr’yt‘? 3 ”;%;%Ql” |

| - Due - to the t1me 1nvolved 1n bu1ld1ng, tésfﬁhgﬂéhd”
‘rcheck1ng the structures, not all cages were pos1t1oned |
‘ttzs1multaneously The f1rst enclosures were placed on May 18

.1and the number of cages In srtu 1ncreased to a’ total of . 16

:by August 1981 The f1nal pos1t1on of the cages 1s shown 1n.

o F1g 17 _
' Once in pos1t1on each cage was checked every second
: AweeK for the presence of recru1ts as follows the cage was

_:grunt1ed and put 1ns1de another metallxc cage hav1ng a mesh



 PLATE,5

 3Underwéter enclosures of Heron Bayu

- COLOURED PICTURES
PR . Images en couleur
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‘stze'offl:mmzi The comb1ned structure was then brought up to
the surface Th1s procedure el1m1nated the r1sK of losing
small f1shes dur1ng wh1le man1pulat1ng the cage. Dnce 1n the_
boat all f1shes 1n the cage were measured (total length in
mm) and placed in numbered Jars conta1n1ng a 5% formal1n
solution. The coral rubble was replaced with ' new’ substrate;'

'material algae was/brushed off the nylon mesh and the cage

l! was put back in its or1g1nal pos1t1on Th1s 1nvest1gatlon,

was_termlnated onmAugust 3rd, 1980, because all cages were.

o)

;'destroyed'durlng;Hurricane Allen. 4 | . _"(’

| 8.1.2 Invest1gat1on II |

‘ " | Dur1ng danuary and Febuary 1981 smallfflshes'were“

o collected weekly under a- l1ght suspehded in- the water at

B n1ght at the end of the . steel p1er 1n front of the Coral

’ oReef Club adJacent to the Bella1rs Research Inst1tute ln,'~
th1s pos1t1on, 1. was s1tuated above 2 m: of water (at h1gh
t1de) at the edge of a - large coral format1on next to a
large sand patch A d1ver s l1ght was attached to the pier ,"
under the water and the larv;g attracted were captured w1th

| a large~d1pnet (0 25 m2) AT f1shes captured were brought
back to the lab measured and preserved 1n 5% formalin |

' solut1on for future 1dent1f1cat1on o



- FIGURE 17

-POSITION OF

1

_Isolated Coral Head

A Bellairs _
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"9 1.3 Invest1gat1on III
From danuary to August 1982 recruitment Was

'1nvest1gated through the use of rotenone. ]An 1solated cora]
yhead in front of the Be]]a1rs Research Inst1tute was -
-arb1trar1]y chosen as an exper1menta] study s1te This head
.was,1.5 m high, 2.2 m wide and 2 m deep. It was pos1t1oned'
h in 3 m of water on a sand patch, SUrroUnded}byfa_large
vcora111ne format1on _ o “‘ ’ h

~ Once a week, between 9:00 and 12:00 A, I would descend
to the head and 1nJect rotenone 1nto the crev1ces of the '
VCoral head. The rotenone d1spenSer cons1sted of ‘a hot water
bott]e coupled to a hot]ow a1um1num tube by a p1ece of Tygbn_
ttub1ng, and equ1pped with a oneway valve and a nyion ;/ |

stopper W1th th1s devwce, I was able. to control the

d1str1but1on of the solut1on 1nJected After 1nJect1on, a]]

4

-4f1shes emerg1ng from the head were captured w1th a handnet

yMost f1shes were caught dur1ng the f1rst 10 mlnutes j
‘fo]lownng the 1nJect1on No f1shes were observed to emerge
. from the head later than 15 mlnutes fol]ow1ng 1nJect1on

Neverthe]ess{ I ‘would rema1n at the s1te for at least 20

"'m1nutes before return1ng to to the’ lab with the f1shes

v caught In-theﬂlab a]l f1shes were measured (TL) and
preserVed 1n a- 57 forma11n solut1on for future v
1dent1f1cat1on s . o o E R

A]] f1shes captured dur1ng each samp11ng sesp1on were
Kept in the 1aboratory in numbered conta1ners The f1shes

fwere always 1dent1f1ed to genus or 1F,poss1ble, to spec1es;
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PLATE 6

Author samp}ing fauna from isolated coral head

GOLOURED PICTURES
. Images en couleur
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AT claestficattdns were done‘on‘the basis ofythe Keyé of

Bohlke & Chaplin (1968). After classification, most fishes

were‘sent either to thetRoya1‘0ntarjo Museum (Toronto, | '

_Canada), the museum of the University of Alberta (Edmonton,

Canada)‘or“the museum of the Underwater Park of Barbadog
C o

(Ho]etown, Barbados) . Al] records of catches were kept for

~ further reference.

9.2 RESULTS

.9 2 1 Invest1gat1on I o _ .
The exper1menta1 f1sh traps used in th1s 1nvest1gat1on o
. were qu1te successful in captur1ng sma11 f1shes Juveni les
~ and small adu]ts of most fam111es of 1nshore fishes
'(Scarndae, Pomacentr1dae C11n1dae Gob11dae Gob1esoc1dae
‘Labr1dae, Muraeanae-and others) were caught 1n 1arge ;
number's throughout the exper1ment Such resu]tf were
'ant1c1pated since the enclosures were’ des1gned to reduce
'npredat1on upon larval f1shes recru1t1ng to the reef
However by and 1arge, th1s exper1menta1 approach y1e1ded
- very 11tt1e 1nformat1on on the recru1tment pattern of the

' redltp blenny Data on the catches of redltp blenn&es is

presented in Table 9 \; o -

Pre- metamorph1c laryal b]ennles were descr1bed by -
Spr1nger (1962) as possess1ng torpedo 1ike bod1es, forked ‘v;‘/

ta1ls and large can1nes on. the upper and 1ower Jaws Onty
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~ TABLE 9

DETAILS OF REDLIP BLENNY CAPTURES
b ‘
. ’,”“‘/ . . ’ '/
DATE F.M SIZE, TYPE LOCATION
. TL. mm) E
18/06/80 +20 77 adult A- top
75 adult A-top
B 49 juv. A-top
_ 44 juv. | A-top
23/06/80 +25 40 juv / B 1
2/07/80 +4 70 adult A-top
44 juv. A-bottom
40 juv. A-top
9/07/80 +11 41 juv. - B.
Definitions: R E -‘g
duv.= duven1le b]enny as descr1bed in text
F. M = Number of days elapsed since ful] moon.,

TL = Total length.
top = Top of coral head
.side= Side of coral head"

" bottom= Bottom of coral head

A& B = Ind1cate the pos1t1on of the cages as def1ned
fprev1ous1y . :

 [
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one of these characteristics (the forked tail) was observed
in the'emallest blenny captured (40 mm). A1l other small
‘individualeA(40-49 mm) were almost identical in appearance
to the adults, except for the.boorly developed genital
:papillae. Therefore, these smali larvae were arbitrarily
deeighated as juVeniles. | | A
~ A1l juveniles Were captured in zones hormally occupied by

adults. No noticeable differences were found between the

- total number of blennies caught in Zone A and Zone B. No

'Juven11es or adults were ever caught at the deeper: stattons

furthest from shore (zone C in 4 m of water)

¢

¥

©9.2.2 Investigation I1. )
o » COGRY ' f .
Larvae, juveniles: u]ts of severaigipecies of ree7 ’

" fishes, were Captured throughout the month dur1ng danuary ;

and Febgary, 1981. Only a single larval f1sh was found to
resemb le theldescr1pt]on ofIO.atIantlcus prov1ded’by /‘
'Springeh (1962) It was’ caught'on'dahUary 26th (FM +6)’at“
"9:30 P..M., and was pos1t1vely 1dent1f1ed as a redlip blehny
1arva"(advenced mesolarva) . The specxmen is illustrated in
Fig. 18. o | |
Morphometrie data of this specimen (19.64 mm fLi are :1*,
bresentedoin Tablef10, é]ogg with thoee'of the younger ;
»‘larvae (5 86 mm TL) described in“section 8.2. 1 (Fig. ,16).
‘The most not1ceab1e d1fference between th1s speélmeh
and that in Fig. 46 cencerns the deve]opment of fin o /.

o - j
elements. It th1e spec1men, the dorsa] fin cons1st of 1



. FIGURE 1B~ o
. .D.ATLANTICUS LARVA (19.64 mm TL).
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f TABLE 10

-f' DESCRIPTION OF o ATLANTICUS LARVAE (part 111)
Figure -f : o #16 #18
 Total lemgth . o (¥TLL o (3TL)
- of specimen (mm) 5.86 19.64
1~ Notochord 1ength = -- f<g. ﬁf'y;lf
-~ Standard length T 5.19:(89) 15.56 (80):
- “Snout v length - . 0.40 (7) 0.82 (4)
- Eye . d1ameter . h 0.52°(9) 1.22- (6)
 Head  length 1,40 (28) 3.54. (18)
" Preanus - length 2.10 (36). 7.32 (37)
.~ Snout to pect. 'or1g1n mm ==
‘.Q‘Pect f1n length " 0.67 (11) 3.78 (19)
: fDepth at c1e1thra1 symp 1,22 (21) | 3;05_(16)
* Snout: to pelvic 1nsert1on Rk LRI 3.05 (186)
~Pelvic fin length. L e 2.75 (14)
Snout to dorsal sp1ne -~ | 3.781(19)
Snout o dorsa1 ray - 9.15 (47
Snout ‘toend of dorsal fin o= 14.34 (73
Snout to anal fin-origin =\ -=" 7.50 (38
Snout to end of anal fin. i 14,03 (71
;,Depth ét%caudal peduncle “'vg;49'(8); .16 (8)
'_Caudal fin length : .79 (18) . 4 - 0.98" (5)
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‘T sp1nes and 14 segmented unbranched rays There 1s a deflnttei

separat1on between the two porttons of the dorsaT f1n The
‘anaT f1n conta1ns 2 short sp1nes ~and 16 unbranched rays
‘Each pectora] has 14 s1mp1e rays The pe1v1cs have 4 51mple

'°'rays the 1nnermost of wh1ch 1s much shorter and more

'__Tslender than the others The caudal fin, 1s forKed W1th 7

’unbranched rays above and 6 below OnTy the cauda] and

}fpe1v1c f1ns have

: adults E g
: ii? i

The vertebral coTumn w1t\\83 vertebrae has grown

'cons1derab1y 1n relat1on to other body parts Th1s has the- '

Mo

effect of mak1ng al] parts of the body (except the pectora] o

x"f1ns) appear smalTer (1n %TL) The head is Taterally
;bcompressed and reTatﬁveTy smalT buttwell deveToped A

choro1d ftssure is st1TT present on the Tower poster1or ;

xzhhport1on of both eyes. Two c1rr1 occur on the marg1n of each
’panter1or nostr11 and a s1ngle c1rrus is v1s1ble on top of
:‘each eye ‘and on each 51de of the nape Dent1t1on 1s

f’character1zed byftwo outwardty and postertorly curved

“”cantnes on each s1de of the anter1or marg1n of the Tower

.MifJaw There is a]so an upwardTy and poster1orly curved can1ne
on each s1de of the Tower Jaw weTT separated from the
'fanter1or c§ﬁ1nes Four downward]y and poster1or1y curved
can1nes are Tocated under the T1p of the upper Jaw Rows of
'r.combl1Ke teeth are present aTong both the upper and Tower

o jaws.
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‘neAnunber of rays as found 4n the .ﬂ°'

w .



142
' | All melanophores on.the cheeks have d1sappeared‘ ekcept'i
‘vfor one dark ocellus behlnd the eye Preopercular sp1nes, |
1“present on younger larvae (F1g 16 ) have almost ent1rely
»d1sappeared At the base of each operpulum six ‘ ’y
t;well developed branch1ostegal rays are visible. A lateral o
fllne in the dorsal port1on of the body, extends posterworly 3
fifrom above the fleshy lobe of the pectorals, to halfway ‘
. along the body _ _". ’ | - ,
The color of th1s spec1men changed after preservat1on
L Wh1le fresh the spec1men appeared transparent and 1ts
”vertebrae blood vessels and nerve cord were clearly “‘?‘:;'
h“v1s1ble The per1toneum was's1lvery and dotted by a dozen h
'iflarge blacK chromatophores Numerous melanOphores occured on{ffr-

C K -
;top of the head and several red plgment cells were v1s1ble‘

I
(I

'fj1n the pectoral f1ns, After preservatlon, the body acqu1res '
'a m1le color andwall plgments appear brown except for '
those of the pectoral f1ns, wh1ch d1sappear B |

! -.‘Px"*"
for

' .9 2. 3 Invest1gat1on I11

Large 0 atlantlcus larvae,'1n varlous phases of
ih‘development were captured through the use of rotenone,
'f‘Based on the appearance of the larvae atzthe t1me of ,,,,,
Ticapture, I arb1trar1ly def1ned 3 stages of development.
: These are presented in: Plate 7 and 8.

’The unpreserved post larvae (metalarval phase) are typ1cally |

Lg transparent w1th the vertebrae nerve cord and blood

vessels clearly v1s1ble The extens1ve perltoneum 1s



PLATE 7 SEIURS o |
O.ATLANTICUS pOSt4Tarya:(meta]arya1 pha$e, apoyé){

and phé-juveni]e (below)

“. . COLOURED PICTURES
' : - Images en couleur
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PLATE 8

o
ho
5 -
)
-
y
/

dpveni]e.(above).and”prérijehi]e,(belqw)v’

‘of O.at]anticus
SR

|
" COLOURED PICTURES
Images en couleur
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s1Tvery Dense p1gmentat1on is present at the base of the
A sp1nes and rays of the dorsaT anal -and caudal fins. Red
brown and s1Tver p1gments occur on the head region. Four
c1rr1 are present on the marg1n of each anter1or nOStr1T a
" s1ngle c1rrus above each eye ‘and a pair ‘of cirri on each |
t?sqde of the nape. - . |
The Targe\can1nes on. each Jaw are covered by the T1ps

‘and are not aTT v1s1bTe externaTTy Those on the Tower Jaw
have m1grated to 1ts Prontinarg1n and are now curved upwardsff
and poster1or1y The canlnes on the upper Jaw are aTso -
fs1tuated at the anter1or marg1n of the Jaw and ‘are curved .
: downward and poster1orTy An add1t1onaT canine. occurs about |
' hanway aTong the Tower Jaw on each s1de |
| At- th1s stage, the f1n ray count is 1dent1cal to that.
' of'the aduTt dorsaT rays XII 19,'anaT rays . II¥21,»pectoral
rays ‘15;. peTv1c rays 1,4 and caudatl rays 13 There tSvno
THTonger a def1n1te separat1on between the two port1ons of the‘
' dorsa] f1n but the taTT is forked. |
” A typ1ca1 post Tarva tmetalarvaT~phase) ishiTTustrated '
tv1n F1g 19 Morphometr1c data of th1s ‘specimen (48.98 mm TL)
"are presented Aip TabTe 1, wyth those of;a youngerfstage
(19.64 mm TL, F1g 18), to show majOrVChanges .
»J%”v Larvae are recogn1zed as pre Juven1Tes, from the tlme
nof appearance of redd1sh brown coTor on the body,‘unt11 the
'_s11very per1toneum 1s no Tonger d1st1ngu1shab1e externa]]y

; Throughout th1s stage, there appears - to é@*a graduaT

b]unt1ng of the head and an upward m1grat1on of ‘the eyes The
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FIGURE 19~ RE AU
" O.ATLANTICUS POST-LARVA

(advanced metalarval | phase)
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* The fwgures 11sted represent the means of measurements
necorded on 3 spec1mens of s1m1lar size.

TABLE 11 | | S { |
. DESCRIPTION OF O.ATLANTICUS LARVAE (part IV)
. . [ . l ~ \
\\
F]gure #18 #19
Total length | ST+ (xTn) /S
- of specimen (mm) - . .19.64 .~ 48.98 L
" Notochord’ length o - -
Fork length - o - 46-.61 (95)
Standard length - 15.56 (80)- 39.50 (81) -
Snout length . 0.82 (4) 2.05  (4)
Eye ~diameter . v 1.22  (6) 2.84 (6)
Head length. . .3.54-(18) 9.48 (19)
Preanus length . 7.32 (37) 18.17 (37)
‘Snout to pect. origin | - -- B -
Pect. fin length = 3.78.(19) 6.86 (14)
Dépth at-cleithral symp 3.05 (16) . 7.90 (18)
Snout to’ pelvic insertion .3.05 (16) 7.90 (16)
Pelvic fin length - - .2.75 (14) 5.69 (12)
Snout to dorsal sp1ne | 3,78 (19) 8.85.(18)
" Snout to dorsa] ray . 9.15_(47) 21.33 (44)
Snout to end of dorsal f1n 14,34 (73) . 37.92 (77)
- Snout to anal fin origin - 7.50 (38) 18.96 (39)
Snout to end of anal fin - 14.03 (71) 37.60 (77)
. Depth at caudal peduncle 1,15, (6) 2.84 (6)
- Caudal f1n 1ength . .- 0.98 (5) 8.69 (18)
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_upper and lower marginal canines'are.lost'but‘the inside‘
_canines on .the ‘lower jaw nemain;The rest of the body is |
identica1‘to that of other metalarvae |
Post larvae are recogn1zed'as‘3uven11es once they have E
‘aqu1red the colorat1on and morphology of adults, and are
recogn1zed as adults once they engage 1n mating (>69 mmTL)
‘\{ All spec1mens obtained from the isolated coral head are

'A11sted 1n Table 12 Data on the captures is shown in F1g

20. This 1nformat1on 1nd1cates that recru1tment is a
cont1nuous process, between danuary and July, but does not
occurr in August There is a def1n1te peak in recru1tment

',‘dur1ng June and duly Flnally, the data 1ndlcates that

: ,recruwtment occurs predom1nantly around the new moon: period.

9. 3 DISCUSSION

- If full deve]opment of f1n e]ements marks. the end of :”Eigm;
a‘the larval and the beg1nn1ng of  the Juven1le stage, then the

| fcapture of a rayless 19 64 mm redl1p blenny near the shore‘
o is ev1dence theseuf1sh spend a part of the1r 1arval 11fe
over'inshore waters In fact they may spend an - extens1ve
part’ of the1r ex1stence in th1s area since 1nshore m1grat1on.
probably starts when the 1arvae reach a 51ze of 6.7- 19 6 mn
and term1nates at recru1tment (40 -46 mm) | =
vSuch conc]us1ons are not unexpected Sander & Steven (1973)
;showed that in Barbados, zooplankton1c dry we1ght and we}

jvo]ume are cons1stently greater 1nshore than offshore Large.
n\(y S . S R . - '
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TABLE 12 | |
~ FISHES CAPTURED ON ISOLATED CORAL HEAD

- e mm ot e . wr e W e s At e e Gm em e e e Gh e G WE M M Gm M G M m M TR W A M G Mm WM e W e e W m we gm e W e

DATE LUN?R DAY 0O.A. LARVA  DEVELOP.  OTHER

*) C{TL mm)  © STAGE - FISHES

- 26/01/81  +6 . 47.7¢ pre-juv. -
: S 59.8 . adult. .

01/2/81  +12 . 48.0  pre-juv. . 14 (1)
09/2/81  +20 none: . 35 (9) .,
16/2/81  #2T ' 48.0 - -
23/2/81 - +5 " none o none -

02/3/81 © +12 . none 9 (5)
09/3/81  +19 .. -- e

- 16/3/81  +26 " 42,0 pre-juv. 23 (15}
23/3/81 +4 - none 710 (5)-
30/3/81  +10 DU ‘ -
07/4/81  +18 43.0 ~  pre-juv. 6 (4)
14/4/81 +25 43.0 S juvy 2 (2)
20/4/81 +1 " none . : ‘3 (4)
27/4/81 +8 o 45.0 pre juv. 4 (8)

04/5/81  +15 B T 5.6,
11/5/81 +22 0

18/5/81  +29
_25/5/81 46 -

D T I T T T T T T T T T

01/6/81  +13

1 08/6/81 - +20

15/6/81 . . +27
22/6/81 = +5
29/6/81 . +12

e e e e e e e e e e m T e e e dm o e e e e e e o e e
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- e e e e e e -—-.—.-_.......--.-.-.----——,—-—.--.—-—---._-.--__..--._._.

‘DATE UNAR DAY D.A. LARVA DEVELOP. OTHER

(TL™ mm) ‘STAGE =~ FISHES
06/7/81 +19 48.0 pre-juv. 10 (5)
50.0 pre- juv. :
47.0 pre- JUV.
47.0 pre-juv.
52.0 pre-juv.
: ; . ~ 53.0- pre-juv. ‘
- 13/7/81 %.+26 42.0 pre-juv. 15 (9)
. - 43.0 pre-juv.
\ 44.0 pre-juv.
“46.0 pre-juv. |
- 20/7/81 +3 none _ : 8 (4)
26/7/81 | +9 none 13 (8)
. 04/8/81. !‘+18 - none 8 (6)
10/8/81 -+ +24 ‘ none g 51;
3

17/8/81 | +2 .none’

Definitions: o | _ , ,
For examples, refer‘tO'plate 7 and-8.

F1gures under the "Other f1shes column refer to the total

number -of other fishes captured (first number) and the
assoc1ated number of genera represented (in parenthes1s)

’ o N ®
--.,= No data ava11able ?ﬂ I ’

' ’ i

(=) FM 0 = fu]l moon
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‘_iFIGURE 20

i CATCHES OF RECRUITED O ATLA7TICU§ LARVAE AT STUDY SITE
. L 1981 L .

:meall vert1ca1 bars be]ow Y a41s represent weeKTy sampl1ng o
V1ntervals R n (D : TR

: -
1%

,IUTall vert1ca1 bars above Y ax1s cornespbnd to fu]l mOOn L
' iTperxods R i SRR o .

(2.4
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red11p blenny larvae probably m1@rate to 1nshore waters to )
taKe advantage of th1s greater abundance in food wh1ch in.
turns, translates into faster growﬁh rates Data on . larvalv
catches (4 60 mm at FM+18 and 19. 64 mm at FM+6) suggests L
that the 1arvae grow at an. average rate of 0 84 mm per day |
durtng th1s per1od ' o e | ' S
ﬁ[ The exact dlstr1but1on of larger 1nd1v1dua1s (19.6A to
40 46 mm) is unknown These 1arvae were never seen in the
dayt1me wh1le I was scuba d1v1ng 1n 1nshore waters Lﬁ
be11eve that they m1grate to deeper waters in the dayt1me, -
and return to surface waters to feed at n1ght Once theij\}ig
1arvae atta1n a certa1n s1ze (40 46 mm) they settle out ofk

the plankton dur1ng the n1ght and taKe up res1dence on the

reef Other 1nvest1gators study1ng recruwtment patterns 1n 4

trop1ca1 f1shes have observed that larval f1shes sett]e out, e

of the plankton at dusk (Myra Shulman. pers comm )

Table 12 1nd1cates that recru1tment general%y occurs L

between 13 and 20 days afté% full moon Thts suggests that

large 0. atlantlcus larvae (>19 Glyd;) grow at an average

T R

rate of approx1mate1y 2 20 mm/day or on average 7% body t
.]ength/day) unt11 recru1tment It also suggests that the

duratlon of the 1arva] 11fe of 0 atlantlcus 1s approx1mate1y

14 5 months, durfng wh1ch txme the 1arvae grow at an overa]l,-‘x

rate of 0. 91 ' /day Such growth rates are s1m11ar to thoset

*of trop1cal cltpe1ds wh1ch range from 0 5 to 1 0 mm per day;ﬁ_"'

(Houde.& Pa]Ko, 1970 Saksena & Houde,”1972) Growth rates

" per'dayvhave been_recordedrqn several_ ;
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esubtrop1ca1 specJes (Houde 1974) ‘vr‘ i; “; ""ﬂ‘
" Most tropical marine f1shes are thought to have

»relatlvely short’]arval 11ves, 1n the order of three to four;.
’howeeks (Powles, 1975 Luckhurst & Luckhurst 1977) Many such .
‘ ,f1shes (Grammat1dae. Apogon1dae,,Sc1aen1dae Pomacentr1dae. :
Gob11dae and Canthtgaster1dae) return to the reef wh1led4'(
;st111 smatl (<20 25 mm. TL) On the other hand, redllp
:-blennnes recru1t at a fa1r1y large size (40 -46 mm) .and
':consequently have a longer pe]ag1c ex1stence It shou]d be
noted that members of the fam1l1es Muraen1dae. S

v Ho]ocentr1dae Acanthur1dae and Chaetodont1dae‘are also
fi be]1eved to have larval 11ves of some 2 months durat1on | }f )

.}(Marshall 1963) L |

F1gures concern1ng the 1ength of pe]ag1c 11fe of the :‘”""

'1arvae est1mated on the baS1s of th1s 1nvest1gat1on, are 1n*-’"

‘accord w1th the esttmates proposed from another,»f el

‘.’y1nvest1gat1on Several young Juven11es were sent to Dr pE.

'~r,Brothers at Corne]] Un1vers1ty for ag1ng By exam1n1ng the

“\,.&

oto]1th m1crostructure w1th a- scann1ng e]ectron m1croscope}f17f*

. h
PR A

l'an Brothers conc]uded that 0. atlanticus had a. -
~ pre- settlement age of 28 29 days Such f1gures are not“ |
i1dent1ca1 w1th those obta1ned in. the present 1nvest1gat10n
:ijh1s 1s be11eved to be an effect of the methodo]ogy used by

"fD Brothers The usual techn1que used to age trop1ca1 f1sh .

’hls based upon the num&er”oﬁ d1e1 lamellae depos1ted on the -“*"1

' ?sag1tta (Ralston, 1976), and 1s recogntzed as be1ng fa1n1y

e

jaccurate in ag1ng adult f1shes Hohever. the techn1que usediifg}
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i

by Dr. BrotherL depends upon the number of 1ncrements on the .

l_lap1llus, wh1ch he belleves. 1nd1cates the age of the larva

1 observed tnat the lap1llus is developed 1n redl1p blenny
larvae grea{er than 4 0 mm (TL), or approx1mately two ‘weeks

of age ‘Assuming that da1ly growth 1ncrements are depos1ted

ﬁrfon the otol1th after th1s stage one would calculate the

fglarval l1fe of 0. atlantlcus to be 1 5 months, as pred1cted o

from th1s 1nvest1gat1on

By per1od1cally sampl1ng one 1solated conal head one

.x_obta1ns only l1m1ted 1nform§t1on on the recru1tment pattern'."“

ﬁ-aof f1shes In order to understand _more about such a process,’i’

A"K\ - =

‘”other'améas were sampled w1th rotenone Every t1me I

'fobta1ned recru1ts from the 1solated coral head I would

”sample an area ‘of. approx1mately 3 m2 on the reef in _zones -

‘jcorrespond1ng roughly to the locatfons of the exper1mental‘

M\enclosures Th1s 1nformat1on has not been tabulated because _c-“

\

'f1thonta1ns no quant1f1able results wh1ch could be used to t

'

firef1ne earller estfmates However, 3 1mportant observattons"’

‘Aare reported here

@

I In all 1nstances where recru1ts were obta1ned from -

: the 1solated coral head they were also collected the next
_day in other areas of the reef and vice versa Th1s

e 1nd1cates that the use of a small 1solated coral head was

e
RS

‘{”adequate for mon1tor1ng recru1tment of O atl%ntlcus to the 'gf

‘ifr1mg1ng reef L ."h~'lf ::'71f:1 Sl jli& }” Hlli‘f”

“II The presence or absence of adults 1n zones sampled

;*w1th rotenone d1d not affect the number of recru1ts found in'

P
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' that-area;;Therefore, it‘appears that the'presencelof adu]ts
in the-wicinttyvof the reCruttment‘site is not a requirement
for the recru1tment of larvae. S1m11ar processes have been
reported in pomacentr1ds Sale (1980) observed that 3uven11e
~ stages of Pomacentrus wardi do not tend to recruit, more -
often than expected adJacent to aduTts or to s1tes '
-prev1ously occupwed by their own spec1es 4 |

o "III; The d1str1but1on of recru1ts was a]most 1dent1ca1 ZA
«to that of adults No recru1ts were ever found in’ crev1ces |
on the reef at depths exceed1ng 4 m, nor were they ever
.\found in the sand: th1s 1nd1cates that*]arvae do not m1grate
back to the reef by fol]ow1ng the bottom and 1nhab1t1ng N

"crev1ces 1n coral format1ons encountered along the way

TvRather, 1t suggests that they can probably detect the r1ght AR

‘ habitat. before they settTe out of the plankton and taKe up

"re$1dence on the reef The exact mechan1sm account1ng for
.such hom1ng process rema1ns }o be determ1ned

. S1nce the 1soTated coral head was sampled every weeK
_aTT recru1ts captured there are beT1eved to be no more than'
seven days old (post-settlement age) Because.Juven1Tes were‘
’Eroccaswonally captured there, compTete transformat1on from :'
‘tvlarva to Juven11e must take pTace w1th1n a perlod of seven

' days This can exp1a1n why no post Tarvae ‘were: caught in the

_encTosures By ‘the t1me these were checKed (every 14th day)

, ‘the Tarvae had probabTy metamorphosed 1nto Juveﬁ11es
| " The largest Tarva of O atlantlcus recorded by Spr1nger’

(1962) was’ 58 mm wh11e the smaTTest metamorphosed specimen :
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rlwas slightty less than 32'mm This may‘suggest that dUring
;metamorphos1s, there is gradua] shr1nk1ng of the body The o
‘smallest Juvenlle obtawned in th1s 1nvestlgat1on was 38 .mm
'(TL),,an the sma]lest post- larva 40 mm (TL) Based on these_
':ff1gure$, 1 hypotheSIZe that some decrease in size may occur
'.dur1ng metamorphos1s but 1t 1s probably not very extens1ve
It appears~that the energy requ1red for- metamorphos1s is not
derived from catabol1sm of body t1ssues Dtssected
. post- 1arVae had enlarged 11vers Further 1nvest1gat1on (J. R ! .
Nursall, pers comm ) showed the presence of large fat
depos1ts in the 11ver wh1ch decreased throughout |
| metamorphos1s It is assumed that the 1arvae derlve enough
energy to metamorphose by us1ng these fatty depos1ts
Data in table 12 show that recru1tment occurs most]y
between FM+13 and FM+20 thus, on. average, recru1tment is
bcentered around the new- moon perwod Recru1tment was fa1r]y
dvconstant between danuary and May peaked dur1ng June. and
Vdu]y, and was completely absent dur1ng August To best
',understand such a- pattern. 1t is necfssary to rev1ew somel :_/

- facts on the life hlstory stages of 0. atlantlcus

';'- \\\:;uhas been establ1shed that red11p blenn1es spawn
year-r

\
nd w1th a peaK occurr1ng dur1ng Apr11 ‘and- May 1

hf‘have specu]ated that nearshore processes fac111tate the

7retent1on of larvae dur1ng the1r pelag1c ex1s¥ence of 1, 5'
‘months After th1s p§r1od they they taKe up res1dence on‘f'
. Ry e
vthe reef and metamorphose 1nto adu]ts Based on such fact

" q

» one wou]d expect yeap round recru1tment to occur,_w1th am

s T et T
focmen BT L T o
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.peak dur1ng the new moon per1od of dune axd duly, just as
'-was observed in th1s stud'.kFlg %0) However, the absence
of recru1tment dur1ng August cannot be accounted for by the
‘ above 1nformat1on T belleve that such drsrupt1on of the
normal recru1tment process may be 1nduced by the. -
hydrograph1c and atmospher1c cond1t1ons preva1l1ng dur1ng
August at Barbados ’

In an attempt to. aCCOUnt for var1at1oq in recru1tment
in several trop1cal f1shes, dohannes (1978) concluded "it
m1ght prove reveal1ng to compare the relat1ve strengths of
.preva1l1ng currents and w1nds during years of high and low
recru1tment Durtng the present 1nvest1gat1on, no | |
1nformat1on was recorded on the d1rect1on and veloc1ty of
‘the preva1l1ng w1nds Nevertheless, I hypothe51ze that these'
_factors may 1nfluence the recru1tment of O. atlantlcus larvae

to the 1sland Powles (1975) also conc luded. that the bilobed |

'afd1str1but1on of 1nshore fish larvae in the lee of Barbados

jm1ght be the result of rap1d w1nd driven transport of .
,dlarvae Although offshore current patterns around Barbados
dO‘hOt fluctuate much throughout the year._hydrograph1c

' COhdltlonS at Barbados change»drastlcally during" the-year.
Between'Febuaryvand>5eptember}-the conditﬁons'around‘

| Barbados are profoundly affected by the’ Amazon r1ver
loutflow Steven & Brooks (1972) showed that a ser1es of
‘separate edd1es are formed north of the Amazon mouth dur1ng
~the first half of each year iwh1ch dr1ft northwest as far as

ﬂthewLesser Ant1lles. Measurements:by these 1nvest1gators-
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.
sh wed that these short Tived fresh water eddies have the1r
g eatest 1mpact on surface salinity (0-25 m) between

id-dJuly and September at Barbados.

Ryther et al. (t967) found n1trate phosphate and
phytop]ankton concentrat1ons to be lower in these low
salinity lenses than in surround1ng water Such fresh water
masses. can have a profound effects on' the surface v |
dcommunjt1es’of-the‘Lesser Antilles. Lewis & Fish (1969)
found seasonal variations 1nvthe zoop1ankton fauna to occur
in BarbadosK and” conc]uded that such var1at1on was more
- likely to corre]ate with 1oca1 var1at1ons in hydrograph1c
‘cond1t1ons, than w1th seasona] chénges in product1on
h“Changes 1n surface waters are a]so accompan1ed by changes in
Tthe pos1t1on of the thermoc]1ne . Steven. Brooks and. Moore |
(1970) showed the thermocl1ne to m1grate upward (>150 m to
15 35 m) from danuary to August _and to migrate downward.to
its 1n1t1a1 pos1t1on between August and danuary | » |
I hypothes1ze that 1arva1 fishes may respond to these
env1ronmenta1 changes in such a way that norma] recru1tment
| —
1s 1nterrupted This d1srupt1on may limit, or prevent |
‘_recru1tment from occurr1ng in August Further 1nvest1gattéhs )
‘are required to determ1ne ‘the nature of the relat1onsh1ps
. between the stab111ty of env1ronmenta1 cond1t1ons and the

‘per1od1c1ty of spawn1ng and recru1tment




10. DEMOGRAPHIC STUDIES

Most 1nve§t1gat1ons of population- structure in reef:
f1shes fa1l to interpret the observed changes in numbers,
s1nce most factors contro]l1ng populat1on size are not
"mon1tored adequate]y Asta result there has been much
‘speculat1on about the stab1]1ty -of cora] reef f1sh |
popu]at1ons,'wh1ch-1n turn has catalyzed debates on the .
’.ult1mate factors respons1b1e for spec1es d1vers1ty and
‘stab111ty (for examp]e, see d1scuss1on by Sale 1977). |
Ser1ous contradictions rema1n in thS\regard Smnth & Tyler‘
(1972) c]a1med‘that there is no evidence of large - . ﬁ
Af]uctuations'tn:abundance.ofreef ﬁtshes during the‘year,
while Australian btologists haye’obServed;dramatic
'fluctuations in'species7compositionltn,smalt areas of reef/
(Ehr1ich 1975). : | |

Dur1ng th1s 1nvest1gatton, I'attempted‘to obtain some
1nformat1on on the stab111ty of the red11p b]enny pOpulattonV

hof Barbados

1011;MAfERIALS & METHODS - S N
o Al survey of the numerical abundance of the population
was carrted out from May to September, 1980, and from:
Febuary to September, 1981. |

A ftrst transect was establ1shed at the end of Heron
Bay (see chapter 4 for deta1ls) andeas patro]]ed at least

every week during the above periodsJ‘A,SeCOnd transect (1.0 |

161



10.2 RESULTS [ o o/

.2

‘m X 100 m) was establ1shed during Febuary 1981 1n a S1m1lar

zone, 1.5 kKm north of Heron Bay on the west coast of |
Barbados, and was also patro]led at. least every week until
August 1981. | ‘ )

A1l censuses were made in the fo]low1ng manner Ilwould
sw1m slow]y (O 75 1. 0 m/m1nute) at the surface and record -

the total number of’red11p b]enn1es seen in the transect

—_— B

Results of the populat1on census at Heron Bay (transect

" A) are presented in Fig. 21. The data obtalned dur1ng 1980

- show that the populat1on rema1ned at a fa1r1y constant level,

.durlng that summer even though ‘the number of 1nd1v1duals.

observed varied cons1derab1y throughout this interval (from

t,60 to 140). Month]y peaKs dn abundance were 1nduced by the

X, -

recru1tment of. Juven11es to the study site. H1gh mortality
and poor v1s1b111ty are be11eved to be the main factors

respons1b1e for the low -values. Sma11er fluctuat1ons are }';“

l

pattr1buted to 1mm1gratron and emigration of 1nd1v1duals from
 the study swte at the t1me when the census was made An

average dens1ty of 1.67 red11p bilennies per m2 was

ca]culated on the bas1s of th1s data. Th1s observation s

.s1m11ar to Nursall's (4981) who reported the dens1ty of

redlip blennies a]ong 14 transects, to range’ from 0. 6 to 4 0

1nd1v1duals/m2 (mean = 1.9/m2) >
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" FIGURE 21 - e o |
" NUMBER OF REDLIP BLENNIES IN TRANSECT. A VS.  TIME (1980-81)

(*)-"indicates Hurricane Allen
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‘QIn 1981, the population was at jts 13%%st level ever
between Febuary andi April, 1981 (Fig. 21). However a |
' deF1n1te increase occUPred dur1n5\spr1ng and summer . SO that
"~ by August 1981 the populatjon was at a level sﬂ1ght]§fabove
" that of the p@%vious”;ear'(1.?0 vs. 1.67 fish/m2). |
Similar findings were obtained from:the"second transect
(transect B). Figure;22 reVeats-the same_trend operating
from Febuary to August'19é1 Untortunately, ‘this transect

i
" was not mon1tored 1ong enough to see the populatiopn

stab1l1ze at a certa1n dens1ty as in transect A,

10. 3 DISCUSSION U | '
Ev1dence prov1ded above 1nd1cates that. the Tow te;el of
abundance recorded in both transects dur1ng the early part
s of 1981 is not norma] This op1n1on based on data from
L transect A, stems from the fact that the populat1on 1evel
dur1ng May,i1980 was s1m1lar to that of August 1980 One
" would e&pect such stab111ty to occur dur1ng the 1981 season Lr
| also ‘ | A | _

: § Such catastrophlc decline in the abundance of fishes
whvx‘was probab]y caused by Hurr1cane Al]en wh1ch hit %arbados
fjf | on August 3 1980 ‘Fhe hurr1cane caused extensive damage to

| the shorel1ne of Barbados and to 1ts fr1ng1ng reefs Large
. p1eces of cora] protrud1ng from the reefs, : were. broKen off-

"and carr1ed away by the strong currents generated nearshoret

| Further‘observat1ons suggested that large amounts of

s ;
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"f terr1tbt1's;ln':”w‘

:seen reestab11sh1ng terrttor1a1 boundar1es .@whﬂégg.othersﬁ

ftwepe acqu1n1ng the\terr1tor1es of f1shes 1ost 1n the storm

’smorta11ty was not severe (F1g 21) Monthly peaks 1n the

'ﬂdestab11shed that recru1tment 1s d1srupted dur1ng August@ see'} ?f'

'}sed1ment transported by currents @\ad a 'sandb'lkasting." 3'effect
on. the reefs destroy1ng the cora111ne-algae on th1s

':}substrate A deta11ed account of other effects of Hurr1cane ’

\ B

'tAllen on dama1can cora] reefs has been repo(ted,(Woody et

1981)

F1e1d observattons taken dur1ng the week fo]lowlng the

Lhurrlcane revealed that many speCIes of 1nshore f1shes were

B behav1ng in an abnormal ‘manner’ Most terr1tor1at gjshes were

LN

”f{Maﬁy f1shes showed severe cuts on the1r body,:wh11e others

*were seen w1th sea urch1n sp1nes embedded 1n themr sK1n

s i

_'°'1Moray eels and other predators were observed “in unusual]y
‘;»fﬂlarge numbers, poss1b1y attracted by 1nJured prey OP by the

vsjffpresence of other f1shes st111 unfam111ar w1th thetr new Jff

£

o SR -”3 f.’. SR %gj' js,r_f_
f The'exact mech§n1sm by wh1ch the poputat1on of red11p

hvblenn1es was dec1mated 1s st111 unclear The fact that the
_jabundance of red11p blennles in transect A was not ‘hﬁ‘si'

vsﬁgadrast1ca11y reduced after the hurr1cane, suggests that adult

\
V-

number of 1nd1v1duats‘observed 1n Mayl dune and du]y are not

ﬂigpresent in August The 1acK of such a peak (belteved to be a\
w't?'funct1on of recru1tment) cannot be attr1buted w1th certa1nty A hf:g

'Vito the effects of the hurr1cane :s1nce it has a]ready been ,;z\{‘r'

o ’ 1

chapter 9) However the poss1b111ty rema1ns that the p@p] ‘tﬁ /
' L : ‘ l . T M".’ . i \'.‘\""‘,:‘bl‘v-\

- e Lo Sy
: : 1 PR ..

__‘3 CANNS . 8 S e . ‘ '-,.\\
- ‘.‘,"“._“‘»3.»: : :



'Q"blenn1es re establ1sh1ng new terr1tor1es, are more

168

»
| }of larvae ava1lable for recru1tment dur1ng the perlod

| the month of August may have been washed away‘
,Thls would have the effect of decreas1ng the populat1on
'1level to a conslderable extent thereafter | |

| | Damage to the reef ltself may also have had detrlmentalfi
tdeffects on the populat1on level The potenttal loss of -
igéhelters may have caused some redl1p blennles to become

”alparttcularly suscept1ble to predatlon pressures Dther fff‘

“vulnerable to predat1on than those already hold1ng p_rmanent

:fterr1tor1es All blehn1es transported away from the1v -
| orlg1nal terr1tor1es would therefore have suffered h1gher u5hbl
:f:mortal1ty \\fﬂ . 'If“”_”brﬁ";"@ “» ,'“‘ L.c;ti”j;tf;“d
El1m1nat10n of the food supply must be cons1dered as a
ae;serlous factor 1nfluenc1ng the populat1on s1ze WOody et al

"(1981) reported that dur1ng hurr1cane Allen the algal lawnsrw

1

ﬁffdefended by damself1shes were el1m1nated on the West Fore

>Reef of damalca, at depths shallower than 10 m and weqe

“‘fpartxally d1srupted elsewhere Randall (1967) estlmated thatf'

v«f7;blenn1es 1ngest cells of 17 spe01es of algae and that 76 5%:

‘3of the algal types consumed by the redl1p blenny are also _
lconsumed by e1ther the dusky damself1sh or by the yellowtall -

B ddamself1sh Although there 1s no f1rm ev1dence 1nd1cat1ng

"d :that corall1ne algae was also destroyed 1n Barbados dur1ng

.the hurr1cane, th1s p0551b1l1ty rema1ns to be dlsproved

’>the algae were damaged f1t would certa1nly lnduce a certa1n:;

‘f]'degree of starvatlon wh1ch 1n’turn can translate 1nto a
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reduct1on oﬁ/fecund1ty

The pattern of abundance observed dur1ng the survey :

cannot be attr1buted ent1rely to the effects of the

'71hurr1cane Fecund1ty in 0. atlantJCUs has been shown ‘to, be

.v,may potent1a11y 1nduce a a reduct1on 1n populat1on s1ze »

Kl

'dur1ng the succeedtng per1od One of the ob3ect1ves of th1s
’vsurvey was to establ1sh the magn1tude of the 1nduced

‘~}f1uctuat1ons 1n popu]at1on denswt1es However, due - to

| upopu]at1on stze)t no comments can be made on th1s 1ssue

,/

Sale (19805~":orted ev1dence that trop1¢a] f1sh
; ¥

!

-dithe number of f1shes on a/patch of reef

1 5 to 2. 3 twmes between censuses taken at 9

'rmOnfh”T.tervats. Numbers of spec1es varted from 1. 2 to 1. 6

: dur1ng the same 1nterval He attr1buted th159Var1at1on

'to'the fact that assemblages are bu11t up through
'”tfbfluctuat1ons in recru1tment of 1nd1vgduals from a large poo]

of 1arvae

Ev1dence obta1ned dur1hg th1s survey supports the

‘f.not1on that the populat1on level is 1nfluenced by the

r_recru1tment of 1nd1v1duals It appears that the red11p

”athrta11ty and st111 rega1n lts or1g1na1 abundance aﬁter a -
‘»few months Th1s fact would tend to support the v1ew of |

. Smtth & Ty]er (1972) that there 1s constancy 1n fauna]

';decrease dur1ng fa]l and- early wlnter per1od Th1s factorv L

3
V.

i relat1ve1y abnorma] c1rcumstances (drast1c decllne in

(S0

:uate cons1denab1y over the 1ong run (28

',blenny populat1on 1s wel] adapted to w1thstand catastroph1c PR



:;:conduct1ng further stud1es on ‘the b1ology of reef f1shes in

. 'compOSItlon and numbers of f1sh 1n coral reef commun1t1 s.
' rI belleve that d1sagreement on th1s last 1ssue (Sale 19'7)
lies in fa1lure to recogn1ze that some spec1es are h1ghl‘
zispec1a11zed to ma1nta1n the1r numer1ca1 abundance, wh1le

vothers are not. Confl1ct1ng theorles can be resolved by

,'forder to understand the 11fe h1story tra1ts of members of o

"'Ad1fferent commun1t1es
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}1, CONCLUSION

e

_Several aspects of the 11fe h1story and behav1oral ecology

- of the red11p b]enny have already been 1nvest1gated @§‘4

‘(Spr1nger 1962, Nursa]l 1977 1981,-Marrarov1978).

'purpose was t0>supp1ement these prthous‘investigations‘and'

prov1de some bas1c 1nformat1on on the pOpulat1on dynam1cs of

3\

'7th1s pr1mary consumer. S "

Nursall (1977) descr1bed terr1tor;£L1ty@nn the redlip

reproductr#e behav1or were reporteca

1nfor@atlon~provtde-ﬁ{ ﬁahese pre11*

)

and in the present %& nd1cate that the reproduct1ve,
behav1or of the refg;

trop1cal blenn11ds a&ii1s,s1m11ar that of other *:'- 7\_

; shelter spawners,‘as reported by Keen]eys1de (1979) . G1bson’

,_,reproduct1ve behav1or in d1ffe,

T
PO

f(1969) noted great s1m11ar1ty 1n the general pattern of

; spec1es of shore f1shes g

2]

"‘The author concluded that suchtstmllar1ty arose through

convergent evolutton 1n gesponse to the same select1on

.~ pressures. I also share G1bson s v1ew that some dtfferences -

v

'1nr@he reproduct1ve behav1or of d1ffe§ent spec1es have :

. KWQ S
evolved as etholog1ca] 1so]at1ng mechan1sms S

The reef crest zone occup1ed by O atlanticus is

*‘character1zed by)fluctuat1ons in. sal1n1ty, temperature,_; g

g

;%current %%;oc1ty and turb1d1ty Furthermore predat1on

pressures operatlng 1n such areas in- the tnop1cs can be

.cons1dered the pr1nc1pa1 b1ologlcal factor determ1n1ng thevi--“l
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‘surv1val of the eggs. Select1ve mate cho1ce parental care."

' short 1ncubat1on per1od and the per10d1c1ty of spawn1ng and

aypressures operat1ng in trop1cal commun1t1es have forced most'_'

»It is generally assumed that the f1tness of offspr1ngs
.1ncreases in relatlon to the energy 1nvested in them (Ptankav _

1970) However, the 1nte£se predat1on and compet1t1on

hatchlng probably arose to counteract the harshness of the

hab1tat and to ensure maxtmal surv1val of the ‘progeny .

&

'spec1es of troptcal mar1ne f1shes to opt for the quant1ty of_il

f-_offspr1ng produ/ed ‘over the1r qual1ty (dohannes 1978)

| appears that redl1p blenn1es alsd\ﬂollow the same rule in

. this regard., . . B

’ Embryogenes1s in O atlantlcus parallels that ‘of other

~blenn1es reported in the l1terature, although 1ts 1ncubat1on

time (96- 100h at 29°C ) is one of the shor tesy

'u‘Larval morphology 1s s1m1lar to that of: other;

reported.

lenniid

'larvae Larval blenn11ds of temperate lat1tudes possess
rlarger yolk reserves than trop1cal blenn11ds, thus redltp
Tblenny larvae initiate feed1ng at a relat1vely;early stage

.of development The planKton1c phase of most shore f1shes '

lasts about two months (G1bson 1969) In th1s regard

, 0 at]antlcus larvae do not differ greatly from other spec1es

‘ilof shore f1shes and other blenn11ds The growth rate of

l'>'0 atlantlcus larvae,\dur1ng th1s per1od .1s comparable to

that of other known trop1cal f1sh larvae “but is’ faster than

nthose of Known blenn11d larvae of temperate lat1tudes, as L

o calculated from data by Stephens et al (1970)

3
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Coastal waters of the tropics are‘warmerjand more productive

than those of temperate latitudes. Behavioral adaptations

'allowfredtip blenny Tarvae to remain in such_areas'and to

‘ benefit frOm'conditions‘permitttng\ne}attVely high. growth

rates. However atmospheric and hydrographic conditions

ex1st1ng around 1stands such as Barbados can also affect the'

jdtstr1but1on of larvae and thus play an 1mportant role 1n~

vrecru1tment MaJor dtfferences occur between the recru1tment
Vﬁgp@tterns of the red]tp blenny and of other tropical ftshes
"(ftdLucKhurst & Luckhurst (1976) observed two ‘peaks in -

WY

'recru1tment in most spec1es of coral reef f1shes, one 1n‘,‘

*

’.sprlng (March May) ;. and one 1n fa]] (September November)

' Peak recru1tment of 0. at7 ntlcus larvae in Barbados occurs

oy -

-

dur1ng m1d summer, and is 1nfluenced by the seasonal

'spawang pattern of O,atlantlcus‘ It is still unc]ear why

red11ip blennies have evolved Iife'htstoryftra1ts dtffertng

from'those of many;other troptcal fishes ~Wourms'&-Bayne

t1973) noted that the fal! peak in reproductave act1V1ty of

NN pertod of ca]m between the two annual monsoon seasons/

the brotultd Dlnematchthya llucoetOIdes correSponds to a

',b dohannes (1978) noted that throughout the tropics,

_shallow water marine f1shes have" adapted reproduct1ve

-Q~strateg1es redu01ng the transport of ]arvae offshore. and
'thus 1mprov1ng thetr chances of encountertng sha]low water:. «
: Hydrographtc and atmospher1c cond1t1ons at Barbados are

‘Qrelattvely stable throughout the year However the

atmosphertc:andAnearshore hydrographtc conditions are,most
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calm during early summer, at the time of peak recruitment of

- . O.atlanticus larvae. 1 believe the redlip blenny population

at Barbados ié maintained through the recruitment_of‘larvae

~ produced at the.is]and itself. These fish are adapted to

maximize their chances of recruitment by having a spawning

pattern which reduces the chance of drift'mortality’ It

-"would appear that other spec1es are not SO adapted to

'benef1tt1ng from local hydrograph1c cond1t1ons It is™

hypothe31zed that thear pelag1c stages may be more

L ,suscépt1b1é to d1fferent K1nds of select1ve pressures
‘It rema1ns to be proved wether b]enn11d populations of other'.

‘*1s1and§’ﬁave 1dent1ca1 11fe h1story traits. The\1slands

t_themse?ves have 1mportant effects on the oceanic env1ronment,
vby mod1fy1ng currents, vert1ca1 water movement wave he1ght,

'fpr1mary product1v1ty and zoop]ankton compos1t1on (Powles
'1976) . L1tt1e 1nformat1on is ava11able on the effects of the)

v,'geograph1caK and geomorpho1og1ca1 attr1butes of 1s1ands upon

"the retention of 1arva1 stocks Evidence obta1ned dur1ng

th1s study underl1nes the need for further 1nvest1gat1on on -

suoh 1ssues..Munro et al. (1973) noted that managemewt

vstrategtes'forutish populat1on5'of Caribbean islands and

banks w111 depend on Know]edge of the recruitment mechan1sms

of these popu]at1ons and in part1cu1ar, on whether'

_recru1tment is from 1oca1 populat1ons or from those further

upcurrent.- )
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