
!BROLHOS฀"ANK�฀"AHIA�฀"RAZIL ��

35--!29

s฀ 4HIS฀REPORT฀DEALS฀WITH฀THE฀LARGER฀lSHES฀TARGETED฀BY฀REEF฀lSHERIES฀OF฀THE฀!BROLHOS฀"ANK�฀
INCLUDING฀SPECIES฀OF฀FAMILIES฀3CARIDAE฀�PARROTlSHES	�฀3ERRANIDAE฀�GROUPERS	�฀#ARANGIDAE฀
�JACKS	�฀,UTJANIDAE฀�SNAPPERS	฀AND฀(AEMULIDAE฀�GRUNTS	�

s฀ $URING฀THE฀2!0฀SURVEY�฀3CARIDAE฀WAS฀THE฀MOST฀ABUNDANT฀TARGET฀lSH฀FAMILY�฀CONSTITUTING฀
��฀TO฀���฀OF฀ALL฀lSHES฀OBSERVED�฀3ERRANIDS฀VARIED฀FROM฀����฀TO฀��฀OF฀TOTAL฀TARGET฀lSHES�฀
/THER฀FAMILIES฀SHOWED฀HIGH฀VARIATION฀AMONG฀THE฀REEFS฀ASSESSED�

s฀ 4HE฀MOST฀ABUNDANT฀SCARIDS฀ON฀MOST฀REEFS฀WERE฀3PARISOMA฀AXILLARE�฀3CARUS฀TRISPINOSUS฀AND฀
3PARISOMA฀AMPLUM�฀4HE฀MOST฀ABUNDANT฀SERRANID�฀LUTJANID�฀AND฀CARANGID฀ON฀MOST฀REEFS฀
WERE฀-YCTEROPERCA฀BONACI�฀/CYURUS฀CHRYSURUS฀AND฀#ARANGOIDES฀CRYSOS�฀RESPECTIVELY�฀!NISOTRE

MUS฀VIRGINICUS฀AND฀(AEMULON฀PLUMIERI฀WERE฀THE฀MOST฀ABUNDANT฀HAEMULIDS฀ON฀ALL฀REEFS�฀

s฀ $ENSITIES฀OF฀SERRANIDS�฀CARANGIDS฀AND฀SCARIDS฀WERE฀HIGHER฀IN฀SITES฀WITHIN฀THE฀.ATIONAL฀
-ARINE฀0ARK฀�2!0฀3ITES฀���฀���฀���฀���฀���฀���฀��	�฀ALTHOUGH฀VALUES฀WERE฀SIGNIlCANTLY฀
DIFFERENT฀ONLY฀FOR฀THE฀lRST฀TWO฀GROUPS�

s฀ 2EEFS฀INSIDE฀THE฀.ATIONAL฀-ARINE฀0ARK฀CONTAINED฀GREATER฀NUMBERS฀OF฀LARGE
SIZED฀SCARIDS฀
AND฀SERRANIDS฀THAN฀IN฀OTHER฀REEFS�฀4HE฀GREATEST฀PROPORTION฀OF฀LARGE
SIZED฀CARANGIDS฀WAS฀
FOUND฀AT฀)TACOLOMIS฀REEFS฀�2!0฀3ITES฀��฀TO฀��	�฀THE฀.ATIONAL฀-ARINE฀0ARK฀REEFS฀�2!0฀3ITES฀
���฀���฀���฀���฀���฀���฀AND฀��	�฀AND฀IN฀0AREDES฀REEFS฀�2!0฀3ITES฀���฀���฀���฀���฀���฀���฀
AND฀��	�฀&OR฀HAEMULIDS�฀THE฀GREATEST฀ABUNDANCE฀OF฀LARGE
SIZED฀lSH฀WAS฀FOUND฀AT฀4IMBEBAS฀
REEFS�฀WITHIN฀THE฀.ATIONAL฀-ARINE฀0ARK฀�2!0฀3ITES฀���฀���฀���฀AND฀��	�฀0OPA฀6ERDE฀�2!0฀
3ITES฀��฀��฀��฀��฀�	�฀AND฀)TACOLOMIS฀REEFS฀�2!0฀3ITES฀��฀TO฀��	�฀,UTJANIDAE฀WAS฀THE฀ONLY฀
GROUP฀THAT฀DISPLAYED฀A฀SIMILAR฀SIZE
DISTRIBUTION฀REGARDLESS฀OF฀LOCATION�฀

s฀ $ATA฀GATHERED฀ON฀lSH฀ABUNDANCE฀AND฀SIZE฀INDICATES฀THAT฀THE฀MOST฀PROTECTED฀PORTION฀OF฀฀
THE฀.ATIONAL฀-ARINE฀0ARK฀SHOWS฀POSITIVE฀SIGNS฀OF฀PROTECTION�฀AT฀LEAST฀FOR฀SOME฀FAMILIES�฀
,IKEWISE�฀DATA฀FOR฀0OPA฀6ERDE฀�2!0฀3ITES฀��฀��฀��฀��฀AND฀�	฀AND฀4IMBEBAS฀REEFS฀�2!0฀3ITES฀
���฀���฀���฀AND฀��	�฀THE฀LATTER฀WITHIN฀THE฀.ATIONAL฀-ARINE฀0ARK�฀ALSO฀INDICATE฀RELATIVELY฀
HIGH฀ABUNDANCE฀AND฀LARGE฀SIZE฀OF฀lSHES฀FOR฀SOME฀FAMILIES�

s฀ (OOK
AND
LINE฀IS฀THE฀MOST฀COMMON฀lSHING฀METHOD฀EMPLOYED฀ON฀THE฀!BROLHOS฀"ANK�฀)N฀
GENERAL�฀HOWEVER�฀INTERPRETATION฀AND฀COMPARISON฀OF฀DATA฀ON฀REEF฀lSHING฀IS฀DIFlCULT฀DUE฀
TO฀THE฀LACK฀OF฀BASIC฀DATA฀CONCERNING฀TYPE฀OF฀GEAR�฀CATCHES�฀AND฀lSHING฀EFFORT฀FOR฀EACH฀REEF�฀
&ISHERIES฀AT฀THE฀!BROLHOS฀"ANK฀ARE฀NOT฀RESTRICTED฀TO฀REEF฀lSHES�฀BUT฀ALSO฀INCLUDE฀PELAGIC฀AND฀
CERTAIN฀BENTHIC฀SPECIES฀THAT฀ARE฀DIFlCULT฀TO฀ASSESS฀BY฀MEANS฀OF฀VISUAL฀CENSUS�

#HAPTER฀�

4HE฀3TATUS฀OF฀4ARGET฀2EEF฀&ISHES

#ARLOS฀%DUARDO฀,�฀&ERREIRA
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#HAPTER฀�
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!BROLHOS฀IS฀A฀REGION฀CHARACTERIZED฀BY฀A฀RELATIVELY฀HIGH฀DIVER

SITY฀OF฀CORALS฀AND฀lSHES฀�,EâO฀�����฀0ITOMBO฀ET฀AL�฀�����฀
6ILLAÀA฀AND฀0ITOMBO฀�����฀&ERREIRA฀AND฀'ONÀALVES฀����	�฀)TS฀
REEFS฀ALSO฀SUPPORT฀IMPORTANT฀lSHERIES�฀NOT฀ONLY฀FOR฀THE฀SUB

SISTENCE฀NEEDS฀OF฀LOCAL฀RESIDENTS฀BUT฀ALSO฀FOR฀SUPPLYING฀LARGER฀
MARKETS฀IN฀ADJACENT฀MUNICIPALITIES�฀$UE฀TO฀URBAN฀DEVELOP

MENT�฀TOURISM฀AND฀OTHER฀ACTIVITIES฀�#OUTINHO฀ET฀AL�฀�����฀
,EâO฀�����฀&ERREIRA฀AND฀'ONÀALVES฀����	�฀!BROLHOS�฀UNIQUE฀
MARINE฀ENVIRONMENTS฀BECAME฀INCREASINGLY฀THREATENED฀OVER฀
THE฀LAST฀TWO฀DECADES฀�7ERNER฀ET฀AL�฀����	�฀!S฀A฀CONSEQUENCE�฀
THERE฀HAS฀BEEN฀A฀REDUCTION฀IN฀lSH฀LANDINGS�฀AND฀A฀DECREASE฀
IN฀THE฀SIZE฀AND฀TYPES฀OF฀EXPLOITED฀lSHES฀�PERS�฀OBS�	�฀A฀TREND฀
THAT฀IS฀ALSO฀REPORTED฀IN฀MANY฀OTHER฀REEF฀lSHERIES฀AROUND฀THE฀
WORLD฀�2USS฀AND฀!LCALA฀�����฀0AULY฀�฀#HRITENSEN฀����	�฀
&ISHING฀PRESSURE�฀IN฀PARTICULAR�฀ALSO฀CAN฀AFFECT฀THE฀COMPLEX฀
INTERACTIONS฀OCCURRING฀IN฀REEF฀SYSTEMS�฀CAUSING฀THE฀SO
CALLED฀
CASCADING฀EFFECT฀TO฀DIFFERENT฀TROPHIC฀LEVELS฀�0ENNINGS฀�����฀
3TENECK฀AND฀#ARLTON฀����	�฀)N฀!BROLHOS฀AND฀OTHER฀TROPI

CAL฀REGIONS�฀THE฀SCARCITY฀OF฀TOP฀PREDATORS฀MAY฀EXPLAIN฀THE฀
EXPLOITATION฀OF฀LARGE฀HERBIVOROUS฀lSHES�฀ESPECIALLY฀SCARIDS�฀AS฀
FOOD฀�&ERREIRA฀AND฀'ONÀALVES฀�����฀ALSO฀SEE฀2OBERTS฀�����฀
*ENNINGS฀AND฀+AIZER฀����	�฀/VERlSHING฀IN฀THE฀!BROLHOS฀
REGION฀IS฀ALSO฀INDICATED฀BY฀INITIAL฀REPORTS฀BASED฀SOLELY฀ON฀
INTENSE฀MACROALGAE฀GROWTH฀IN฀COASTAL฀REEFS฀�#OUTINHO฀ET฀AL�฀
�����฀&ERREIRA฀AND฀'ONÀALVES฀����	�฀#ONSEQUENTLY�฀THERE฀IS฀
A฀VITAL฀NEED฀FOR฀A฀DEEPER฀ANALYSIS฀OF฀REEF฀lSH฀STOCKS�฀WHICH฀IS฀
CRITICAL฀FOR฀SUSTAINABLE฀MANAGEMENT฀OF฀TARGET฀lSHERIES฀AND฀
REEF฀CONSERVATION�฀4HE฀BASIC฀AIM฀OF฀THIS฀REPORT฀IS฀TO฀PROVIDE฀
BASELINE฀INFORMATION฀ON฀THE฀ABUNDANCE฀AND฀SIZE฀OF฀COMMER

CIALLY฀IMPORTANT฀REEF฀lSHES฀OF฀THE฀!BROLHOS฀"ANK฀฀

-%4(/$3

&ISH฀!BUNDANCE฀AND฀3IZE
2ELATIVE฀lSH฀ABUNDANCE฀WAS฀ESTIMATED฀THROUGH฀A฀STATION

ARY฀VISUAL฀CENSUS฀TECHNIQUE฀�SENSU฀"OHNSACK฀AND฀"ANNEROT฀
����	�฀REPLICATED฀FOR฀EACH฀SITE฀AND฀EXPLAINED฀IN฀DETAIL฀BY฀
-OURA฀AND฀&RANCINI
&ILHO฀�THIS฀VOLUME	�฀&ISHES฀WERE฀CLASSI

lED฀INTO฀lVE฀��
CM฀SIZE฀CLASSES�฀!T฀SITES฀WITH฀LOW฀VISIBILITY�฀
QUANTITATIVE฀ESTIMATES฀WERE฀NOT฀CARRIED฀OUT�฀AND฀ONLY฀SPECIES฀
LISTS฀WERE฀MADE฀�SEE฀-OURA฀AND฀&RANCINI
&ILHO฀THIS฀VOLUME	�฀
4HE฀lSH฀FAMILIES฀ASSESSED฀AS฀PART฀OF฀THE฀2!0฀SURVEY฀WERE฀
THOSE฀THAT฀CONTAIN฀THE฀LARGER฀REEF฀lSHES�฀WHICH฀ARE฀THE฀ONES฀
MOST฀HEAVILY฀EXPLOITED�฀3CARIDAE�฀3ERRANIDAE�฀#ARANGIDAE�฀
,UTJANIDAE฀AND฀(AEMULIDAE�฀/THER฀IMPORTANT฀lSH฀FAMILIES฀
EXPLOITED฀IN฀THE฀REGION฀INCLUDE฀#ARCHARHINIDAE�฀3PHYRAENI

DAE�฀#ORYPHAENIDAE฀AND฀3COMBRIDAE�฀(OWEVER�฀THESE฀WERE฀
EXCLUDED฀FROM฀THE฀STUDY฀BECAUSE฀THEY฀OFTEN฀OCCUR฀IN฀ENVI

RONMENTS฀THAT฀ARE฀NOT฀PROPITIOUS฀TO฀VISUAL฀CENSUS฀TECHNIQUES�฀
$URING฀THE฀2!0฀SURVEY�฀WE฀SELECTED฀COASTAL฀AND฀OFFSHORE฀
REEFS฀POSSESSING฀DIFFERENT฀MORPHOLOGIES�฀AS฀WELL฀AS฀PROTECTED฀
AND฀UNPROTECTED฀REEFS�฀$ESPITE฀FORMING฀PART฀OF฀THE฀!BROL

HOS฀.ATIONAL฀-ARINE฀0ARK�฀THE฀4IMBEBAS฀REEFS฀HAVE฀NEVER฀

RECEIVED฀MUCH฀PROTECTION�฀AND฀SO�฀FOR฀THE฀PURPOSES฀OF฀THESE฀
ANALYSES�฀WERE฀CONSIDERED฀AS฀UNPROTECTED฀COASTAL฀REEFS�฀

3TATISTICAL฀!NALYSIS
)N฀ORDER฀TO฀ACHIEVE฀A฀MORE฀ROBUST฀STATISTICAL฀ANALYSIS�฀DATA฀
FROM฀REEFS฀IN฀THE฀SAME฀COMPLEX฀OR฀HAVING฀SIMILAR฀LEVELS฀OF฀
PROTECTION฀WERE฀POOLED฀AS฀SHOWN฀IN฀4ABLE฀��฀4HIS฀PROCEDURE฀
WAS฀NECESSARY฀BECAUSE฀FEW฀REPLICATES฀WERE฀PERFORMED฀AT฀MOST฀
2!0฀SITES�฀)N฀ORDER฀TO฀AVOID฀PROBLEMS฀ASSOCIATED฀WITH฀GROUP

ING฀DISSIMILAR฀SITES฀�WITH฀RESPECT฀TO฀HABITAT฀CHARACTERISTICS	�฀
SOME฀SITES฀WERE฀ELIMINATED฀FROM฀THE฀ANALYSES฀AFTER฀PRELIMI

NARY฀SCREENING�฀&OR฀COMPARISONS฀OF฀lSH฀FAMILY฀ABUNDANCE฀
AMONG฀SITES�฀A฀ONE
WAY฀!./6!฀WAS฀PERFORMED�฀FOLLOWED฀BY฀
A฀POST฀HOC฀3TUDENT
.EWMAN
+EULS฀TEST฀�3.+	฀FOR฀MULTIPLE฀
COMPARISONS฀OF฀MEANS฀�:AR฀����	�฀7HEN฀NECESSARY�฀DATA฀
WERE฀SQUARE฀ROOT฀TRANSFORMED฀�å8��	฀TO฀STABILIZE฀VARIANCES฀
�5NDERWOOD฀����	�฀3IZE฀CLASS฀DISTRIBUTIONS฀OF฀lSH฀FAMILIES฀
AMONG฀SITES฀WERE฀COMPARED฀USING฀A฀+OLMOGOROV
3MIRNOV฀
TWO
SAMPLE฀TEST฀�:AR฀����	�

2%35,43

&ISH฀!BUNDANCE
3CARIDS฀WERE฀THE฀MOST฀ABUNDANT฀GROUP฀AND฀SERRANIDS฀THE฀LEAST฀
ABUNDANT�฀EXCEPT฀AT฀06฀�&IG�฀�	�฀$ENSITIES฀OF฀SERRANIDS�฀CA

RANGIDS�฀AND฀SCARIDS฀WERE฀HIGHER฀INSIDE฀.-02�฀BUT฀ONLY฀THE฀
VALUES฀FOR฀SERRANIDS฀AND฀CARANGIDS฀WERE฀SIGNIlCANTLY฀DIFFERENT฀
�4ABLE฀�	�฀,UTJANIDS฀WERE฀MOST฀ABUNDANT฀AT฀06�฀WITH฀SIMILAR฀
VALUES฀FOR฀4)�฀.-02฀AND฀0!�฀AND฀LOWER฀VALUES฀FOR฀32฀AND฀
)4฀�4ABLE฀�	�฀(AEMULIDS฀WERE฀DENSER฀AT฀0!฀�MARGINALLY฀SIG

NIlCANT	�฀BUT฀OTHER฀REEFS฀HAD฀SIMILAR฀NUMBERS�฀!฀COMPARISON฀
OF฀MEAN฀DENSITY฀AND฀PERCENT฀ABUNDANCE฀FOR฀THE฀SIX฀GROUPS฀
OF฀SITES฀IS฀PRESENTED฀IN฀4ABLE฀��฀4HE฀MOST฀ABUNDANT฀SCARIDS฀
INCLUDED฀3PARISOMA฀AXILLARE�฀3CARUS฀TRISPINOSUS฀AND฀3PARISOMA฀
AMPLUM�฀-YCTEROPERCA฀BONACI฀AND฀/CYURUS฀CHRYSURUS฀WERE฀BY฀
FAR฀THE฀MOST฀ABUNDANT฀SERRANIDS฀AND฀LUTJANIDS�฀RESPECTIVELY�฀
/THER฀MEMBERS฀OF฀THESE฀FAMILIES฀WERE฀EITHER฀FOUND฀IN฀LOW฀
NUMBERS฀OR฀WERE฀ABSENT�฀WITH฀THE฀EXCEPTION฀OF฀,UTJANUS฀SYN

AGRIS�฀WHICH฀WAS฀RELATIVELY฀ABUNDANT฀AT฀.-02�฀#ARANGOIDES฀

4ABLE฀��฀฀'ROUPS฀OF฀SITES฀USED฀IN฀THE฀STATISTICAL฀ANALYSIS฀AND฀THEIR฀CORRESPONDING฀
ACRONYMS�฀2!0฀3ITE฀NUMBERS�฀AND฀SAMPLE฀SIZE�

'2/503฀/&฀3)4%3 2!0฀3)4%3

3OUTHERN฀2EEFS฀�32	 ��฀��฀�

0OPA฀6ERDE฀2EEFS฀�06	 ��฀��฀��฀��฀�

)TACOLOMIS฀2EEFS฀�)4	 ���฀���฀���฀��฀��

0AREDES฀2EEFS฀ �0!	฀ ���฀���฀���฀���฀���฀���฀��

.ATIONAL฀-ARINE฀0ARK฀2EEFS฀
�.-02	

���฀���฀���฀���฀���฀���฀��

4IMBEBAS฀2EEFS฀�4)	 ���฀���฀���฀��
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4HE฀3TATUS฀OF฀4ARGET฀2EEF฀&ISHES

4ABLE฀��฀฀2ESULTS฀OF฀!./6!฀COMPARISONS฀OF฀lSH฀FAMILY฀ABUNDANCE฀AMONG฀REEFS฀AND฀3.+฀COMPARISONS�฀฀,EGENDS฀FOR฀2!0฀SITE฀CODES฀IN฀4ABLE฀��

&AMILY & DF P 3.+฀COMPARISONS

3CARIDAE ���� � �฀���� 32฀�฀06฀�฀0!฀�฀)4฀�฀4)฀�฀.-02

3ERRANIDAE ���� � �฀����� )4฀�฀4)฀�฀0!฀�฀06฀�฀32฀�฀.-02

#ARANGIDAE ���� � �฀���� 06฀�฀)4฀�฀4)฀�฀0!฀�฀฀32฀�฀.-02

,UTJANIDAE ���� � �฀����� )4฀�฀32฀�฀0!฀�฀.-02฀�฀4)฀�฀06

(AEMULIDAE ���� � �฀���� 32฀�฀06฀�฀.-02฀�฀)4฀�฀4)฀�฀0!

4ABLE฀��฀฀-EAN฀��฀�฀3%	฀DENSITY฀�INDIVIDUALS฀X฀��M
�	฀AND฀PERCENT฀RELATIVE฀ABUNDANCE฀�IN฀BOLD฀FONT	฀OF฀TARGET฀REEF฀lSHES�฀฀#ORRESPONDING฀2!0฀SITE฀CODES฀IN฀4ABLE฀��

3OUTHERN฀2EEFS 0OPA฀6ERDE฀2EEFS )TACOLOMIS฀2EEFS 0AREDES฀2EEFS .ATNL฀0ARK฀2EEFS 4IMBEBAS฀2EEFS
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3ERRANIDAE

-YCTEROPERCA฀BONACI
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#ARANGIDAE

#ARANGOIDES฀CRYSOS
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,UTJANIDAE

,UTJANUS฀JOCU
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CONTINUED
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&IGURE฀��฀฀#OMPARISON฀OF฀lSH฀ABUNDANCE฀�MEAN฀�฀3%	฀AMONG฀DIFFERENT฀REEFS�฀#ORRESPONDING฀2!0฀SITE฀CODES฀IN฀4ABLE฀��

4ABLE฀��฀฀�CONTINUED	฀-EAN฀��฀�฀3%	฀DENSITY฀�INDIVIDUALS฀X฀��M
�	฀AND฀PERCENT฀RELATIVE฀ABUNDANCE฀�IN฀BOLD฀FONT	฀OF฀TARGET฀REEF฀lSHES�฀฀#ORRESPONDING฀2!0฀SITE฀CODES฀IN฀4ABLE฀��

3OUTHERN฀2EEFS 0OPA฀6ERDE฀2EEFS )TACOLOMIS฀2EEFS 0AREDES฀2EEFS .ATNL฀0ARK฀2EEFS 4IMBEBAS฀2EEFS
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(AEMULIDAE

(AEMULON฀PLUMIERI
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!NISOTREMUS฀VIRGINICUS
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4HE฀3TATUS฀OF฀4ARGET฀2EEF฀&ISHES

&IGURE฀��฀฀3IZE฀CLASS฀FREQUENCY฀DISTRIBUTION฀OF฀SCARIDS฀AMONG฀DIFFERENT฀REEFS�฀฀#ORRESPONDING฀2!0฀SITE฀CODES฀IN฀4ABLE฀��

CRYSOS฀WAS฀THE฀MOST฀ABUNDANT฀CARANGID�฀AND฀THE฀MOST฀ABUN

DANT฀HAEMULIDS฀WERE฀!NISOTREMUS฀VIRGINICUS฀AND฀(AEMULON฀
PLUMIERI�฀!T฀THE฀FAMILY฀LEVEL�฀SCARIDS฀AND฀SERRANIDS฀SHOWED฀
SMALLER฀ABUNDANCE฀VARIATION฀BETWEEN฀SITES�฀3CARID฀ABUNDANCE฀
VARIED฀FROM฀��฀TO฀��฀�฀OF฀THE฀TOTAL฀lSHES฀SURVEYED�฀WHILE฀
SERRANID฀ABUNDANCE฀VARIED฀BETWEEN฀���฀TO฀�฀��฀฀#ARANGIDS�฀
LUTJANIDS฀AND฀HAEMULIDS฀EXHIBITED฀CONSIDERABLE฀DENSITY฀VARIA

TION฀BETWEEN฀REEF฀AREAS฀�4ABLE฀�	�

&ISH฀3IZE
4HERE฀WERE฀MORE฀LARGE
SIZED฀SCARIDS฀AND฀SERRANIDS฀AT฀.-02฀
THAN฀AT฀OTHER฀REEFS�฀FOLLOWED฀BY฀06฀AND฀4)�฀FOR฀BOTH฀FAMILIES฀
�&IGS�฀�฀AND฀�	�฀,ARGE฀CARANGIDS฀WERE฀BEST฀REPRESENTED฀AT฀)4�฀
FOLLOWED฀BY฀.-02฀AND฀0!฀�&IG�฀�	�฀,UTJANIDS฀EXHIBITED฀
A฀SIMILAR฀SIZE
DISTRIBUTION฀AT฀ALL฀REEFS�฀WITH฀32฀HAVING฀THE฀

HIGHEST฀PROPORTION฀OF฀SMALLEST฀SIZES฀�&IG�฀�	�฀4HE฀GREATEST฀
PROPORTION฀OF฀LARGE฀HAEMULIDS฀WAS฀FOUND฀AT฀4)�฀FOLLOWED฀BY฀
06฀AND฀)4฀�&IG�฀�	�฀!฀COMPARISON฀OF฀SIZE
CLASS฀DISTRIBUTION฀
BETWEEN฀REEFS฀IS฀PRESENTED฀IN฀4ABLE฀��฀!S฀THE฀SAMPLE฀SIZE฀FOR฀
SOME฀FAMILIES฀WAS฀SMALL฀�E�G��฀3ERRANIDAE	�฀IT฀WAS฀NOT฀ALWAYS฀
POSSIBLE฀TO฀DETECT฀SIGNIlCANT฀DIFFERENCES฀IN฀SIZE฀DISTRIBUTION฀
BETWEEN฀REEF฀AREAS�฀

$)3#533)/.฀

4HE฀!BROLHOS฀-ARINE฀.ATIONAL฀0ARK฀WAS฀ESTABLISHED฀IN฀�����฀
BUT฀EFFECTIVE฀CONSERVATION฀POLICY฀WAS฀NOT฀IMPLEMENTED฀UNTIL฀
THE฀MID฀�����S�฀4HEREFORE�฀THE฀REGION฀HAS฀BEEN฀PROTECTED฀
FOR฀LESS฀THAN฀��฀YEARS฀PRIOR฀TO฀THE฀PRESENT฀STUDY�฀4HE฀lSH฀
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ABUNDANCE฀AND฀SIZE฀DATA฀OBTAINED฀DURING฀THIS฀STUDY฀INDICATE฀
THAT฀lSH฀POPULATIONS�฀FOR฀AT฀LEAST฀A฀FEW฀FAMILIES฀�PARTICULARLY฀
THE฀3ERRANIDAE฀AND฀#ARANGIDAE	�฀HAVE฀BENElTED฀FROM฀THIS฀
PROTECTION�฀฀!LTHOUGH฀MORE฀LARGE
SIZE฀SCARIDS฀WERE฀RECORDED฀
WITHIN฀THE฀.ATIONAL฀0ARK฀BOUNDARIES�฀LARGE฀INDIVIDUALS฀WERE฀
ALSO฀NOTED฀ON฀OTHER฀REEFS�฀SUCH฀AS฀06฀AND฀4)�฀,ARGE
SIZE฀LUT

JANIDS฀WERE฀DETECTED฀ONLY฀ON฀06�฀BUT฀RELATIVELY฀HIGH฀DENSITIES฀
OF฀SMALLER฀SIZE
CLASSES฀ALSO฀WERE฀OBSERVED฀AT฀4)฀�UNPROTECTED	฀
AND฀.-02฀�PROTECTED	�฀(OWEVER�฀THE฀ANALYSIS฀OF฀LUTJANID฀
SIZE
DISTRIBUTION฀DATA฀AND฀THE฀EFFECTS฀OF฀PROTECTION฀WERE฀
SOMEWHAT฀OBSCURED฀BY฀THE฀UNIVERSAL฀ABUNDANCE฀OF฀/CYURUS฀
CHRYSURUS�฀WHICH฀WAS฀COMMON฀IN฀A฀WIDE฀SIZE฀RANGE฀IN฀BOTH฀
PROTECTED฀AND฀NON
PROTECTED฀SITES�฀

!S฀HIGH฀VARIATION฀IN฀ABUNDANCE฀AMONG฀THE฀SURVEYED฀SITES฀
MAY฀BE฀DUE฀TO฀HABITAT฀DIFFERENCES�฀SOME฀SITES฀WERE฀ELIMINATED฀
AFTER฀PRELIMINARY฀ANALYSES�฀4HIS฀PROBLEM฀WAS฀PARTICULARLY฀

NOTICEABLE฀FOR฀0!�฀WHICH฀OCCUPIES฀A฀COMPARATIVELY฀LARGE฀AREA฀
CHARACTERIZED฀BY฀DIFFERENT฀HABITATS฀AND฀A฀HIGH฀VARIABILITY฀IN฀
SPECIES฀DIVERSITY฀AND฀ABUNDANCE�฀06�฀IN฀CONTRAST�฀CONSISTS฀
MAINLY฀OF฀RELATIVELY฀SPARSE฀hCHAPEIRµESv฀IN฀DEEPER฀���n��฀M	฀
WATER�฀0ROBABLY฀BECAUSE฀OF฀THE฀DEEPER฀SETTING฀OF฀THE฀REEFS฀AND฀
THEIR฀STEEP฀MORPHOLOGY�฀THIS฀AREA฀IS฀LESS฀VULNERABLE฀TO฀lSH

ING�฀#ONSEQUENTLY�฀IT฀APPEARS฀TO฀SUSTAIN฀lSH฀POPULATIONS฀IN฀
RELATIVELY฀hGOOD฀HEALTHv�฀AS฀INDICATED฀BY฀THE฀HIGH฀ABUNDANCE฀
OF฀LUTJANIDS�฀-OREOVER�฀IT฀WAS฀THE฀ONLY฀REEF฀WHERE฀THE฀JEWlSH฀
�%PINEPHELUS฀ITAJARA	฀WAS฀OBSERVED�฀4)�฀ALTHOUGH฀INCLUDED฀
IN฀THE฀.ATIONAL฀0ARK�฀HAS฀NEVER฀BEEN฀POLICED฀AND�฀LIKE฀OTHER฀
COASTAL฀REEFS�฀SUFFERS฀FROM฀THE฀EFFECTS฀OF฀lSHING�฀BOTH฀BY฀LOCAL฀
PEOPLE฀AND฀TOURISTS�฀.EVERTHELESS�฀IT฀CONTAINS฀RELATIVELY฀HIGH฀
DENSITIES฀OF฀SCARIDS�฀LUTJANIDS฀AND฀HAEMULIDS�฀$IFFERENCES฀IN฀
lSHERIES฀EXPLOITATION฀AMONG฀REEF฀AREAS฀APPEAR฀TO฀BE฀CORRE
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3MIRNOV฀TWO
SAMPLE฀TESTS฀� ฀VALUES	฀FOR฀COMPARISONS฀OF฀PERCENT฀DISTRIBUTION฀OF฀SIZE฀CLASSES฀OF฀TARGET฀lSH฀FAMILIES�฀฀#ORRESPONDING฀2!0฀SITE฀
CODES฀IN฀4ABLE฀��

3CARIDAE 3ERRANIDAE #ARANGIDAE ,UTJANIDAE (AEMULIDAE
32฀VS�฀06 .3 .3 
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0!฀VS�฀.-02 
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0!฀VS�฀4)- 
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.-02฀VS�฀4)- 
 .3 

 .3 .3

.3฀�฀NOT฀SIGNIlCANT�฀
฀�฀P฀�฀�����฀

฀�฀P฀�฀�����฀


฀�฀P฀�฀�����

LATED฀WITH฀BOTH฀ECOLOGICAL฀CONDITIONS฀AND฀PROXIMITY฀฀
TO฀HUMANS�

(OOK
AND
LINE฀IS฀THE฀MAIN฀lSHING฀GEAR฀EMPLOYED฀ON฀
!BROLHOS฀REEFS�฀3PEARlSHING�฀ON฀THE฀OTHER฀HAND�฀IS฀A฀COM

PARATIVELY฀NEW฀TECHNIQUE�฀AND฀ITS฀USE฀IS฀LIMITED฀TO฀A฀FEW฀LOCAL฀
AND฀VISITING฀RECREATIONAL฀lSHERMEN฀�PERS�฀OBS�	�฀.EVERTHELESS�฀
SPEARlSHING฀MAY฀SERIOUSLY฀IMPACT฀LOCAL฀lSH฀POPULATIONS�฀JUST฀
AS฀MUCH฀AS฀THE฀CONVENTIONAL฀HOOK
AND
LINE฀GEAR�฀)T฀IS฀WELL฀
KNOWN฀THAT฀CERTAIN฀FAMILIES�฀SUCH฀AS฀THE฀3ERRANIDAE�฀ARE฀EASILY฀
IMPACTED฀BY฀SPEAR฀lSHING฀AND฀OTHER฀SELECTIVE฀lSHING฀TECH

NIQUES฀�#OLIN฀�����฀2OBERTS฀�����฀3ADOVY฀AND฀#OLIN฀�����฀
*ENNINGS฀AND฀+AISER฀����	�฀!LL฀THE฀TOP฀PREDATORS฀STUDIED฀
DURING฀THE฀2!0฀SURVEY฀ARE฀SUBJECTED฀TO฀BOTH฀HOOK
AND
LINE฀
AND฀SPEARlSHING฀METHODS�฀(OWEVER�฀SCARIDS฀ARE฀TARGETED฀BY฀
SPEARlSHING฀AND฀NETTING�฀THIS฀LATTER฀TECHNIQUE฀APPLIED฀ON฀
CERTAIN฀BANK฀REEFS฀�E�G��฀,IXA฀2EEFS�฀2AP฀3ITE฀��	�฀(AEMULIDS฀
ARE฀TAKEN฀MAINLY฀BY฀HOOK
AND
LINE�฀BUT฀ALSO฀BY฀SPEARlSHING�฀
4HEREFORE�฀UNLIKE฀MANY฀OTHER฀TROPICAL฀AREAS฀WHERE฀A฀VARIETY฀
OF฀lSHING฀METHODS฀ARE฀EMPLOYED�฀REEF฀lSHERIES฀IN฀!BROLHOS฀
ARE฀RESTRICTED฀TO฀RELATIVELY฀FEW฀METHODS�฀OF฀WHICH฀HOOK
AND

LINE฀IS฀BY฀FAR฀THE฀MOST฀COMMON�฀4HERE฀IS฀NO฀RECENT฀USE฀OF฀
HIGHLY฀DESTRUCTIVE฀lSHING฀TECHNIQUES฀SUCH฀AS฀EXPLOSIVES฀OR฀
CYANIDE�฀.EVERTHELESS�฀IT฀IS฀DIFlCULT฀TO฀ASSESS฀THE฀REAL฀IMPACT฀
OF฀lSHING฀ACTIVITIES฀IN฀!BROLHOS�฀DUE฀TO฀THE฀LACK฀OF฀BASIC฀DATA฀
CONCERNING฀TYPE฀OF฀GEAR�฀CATCHES�฀AND฀lSHING฀EFFORT�฀

&ISHING฀IN฀CORAL฀REEF฀AND฀OTHER฀MARGINAL฀HABITATS฀ARE฀NOT฀
RESTRICTED฀TO฀THE฀SPECIES฀INCLUDED฀IN฀THIS฀REPORT�฀3TUDIES฀THAT฀
HAVE฀MONITORED฀LOCAL฀lSH฀LANDINGS฀IN฀THE฀REGION฀INDICATE฀THAT฀
PELAGIC฀lSHES฀OF฀FAMILIES฀#ORYPHAENIDAE฀AND฀3COMBRIDAE฀ARE฀
A฀SEASONALLY฀IMPORTANT฀COMPONENT฀OF฀THE฀CATCHES฀�#OSTA฀฀

ET฀AL��฀����	�฀-OREOVER�฀HOOK
AND
LINE฀lSHING฀IS฀NOT฀CON

lNED฀TO฀SHALLOW฀REEF฀ENVIRONMENTS�฀BUT฀EMPLOYED฀TO฀A฀DEPTH฀
OF฀AT฀LEAST฀���฀M�฀฀-ONITORING฀DATA฀�#OSTA฀ET฀AL��฀����	฀INDI

CATES฀THAT฀CATCHES฀FROM฀DEEPER฀AREAS฀IS฀COMPOSED฀OF฀RELATIVELY฀
FEW฀SPECIES�฀INCLUDING฀-YCTEROPERCA฀BONACI�฀,UTJANUS฀JOCU฀AND฀฀
/�฀CHRYSURUS�฀AS฀WELL฀AS฀OTHER฀SPECIES฀NOT฀RECORDED฀DURING฀THE฀
2!0฀SURVEY�฀!CCORDING฀TO฀LOCAL฀lSHERMEN�฀CATCHES฀OF฀TYPICAL฀
REEF฀lSH฀SPECIES�฀INCLUDING฀"ALISTES฀VETULA฀�"ALISTIDAE	�฀3PHY

RAENA฀BARRACUDA฀�3PHYRAENIDAE	฀AND฀SOME฀REEF฀SHARKS�฀HAVE฀
DECLINED฀IN฀RECENT฀YEARS�฀4HIS฀SORT฀OF฀ANECDOTAL฀INFORMATION�฀
HOWEVER�฀MAY฀BE฀USEFUL฀FOR฀FUTURE฀RESEARCH฀IN฀THE฀REGION�฀

4HERE฀IS฀AN฀INCREASING฀INTEREST฀IN฀THE฀ROLE฀OF฀MARINE฀
PROTECTED฀AREAS฀IN฀HELPING฀TO฀RESTORE฀lSHERIES฀IN฀PLACES฀THAT฀
HAVE฀SUFFERED฀A฀DECLINE฀IN฀lSHERIES฀PRODUCTIVITY฀�$EMARTINI฀
�����฀0OLUNIN฀AND฀2OBERTS฀�����฀"OHNSACK฀�����฀2USS฀
����	�฀2EGARDLESS฀OF฀THE฀LEVEL฀OF฀PROTECTION�฀THE฀POTENTIAL฀
OF฀AN฀AREA฀TO฀SUSTAIN฀ACCEPTABLE฀LEVELS฀OF฀lSHING฀IS฀HIGHLY฀
DEPENDENT฀ON฀HAVING฀A฀SUFlCIENTLY฀LARGE฀AREA฀THAT฀INCLUDES฀A฀
VARIETY฀OF฀HABITATS฀THAT฀ARE฀CRITICAL฀TO฀THE฀VARIOUS฀LIFE
HISTORY฀
STAGES฀OF฀THE฀TARGET฀ORGANISMS฀�$UGAN฀AND฀$AVIS฀����	�฀4HE฀
!BROLHOS฀.ATIONAL฀-ARINE฀0ARK฀ENCOMPASSES฀A฀REEF฀AREA฀OF฀
���฀KM��฀INCLUDING฀AREAS฀OF฀THE฀!BROLHOS฀!RCHIPELAGO฀WHERE฀
HABITAT฀AND฀lSH฀DIVERSITY฀IS฀HIGH฀�-OURA฀AND฀&RANCINI
&ILHO฀
THIS฀REPORT	�฀(OWEVER�฀THE฀ESTIMATED฀AREA฀OF฀THE฀ENTIRE฀!BROL

HOS฀"ANK฀IS฀APPROXIMATELY฀�����฀KM�฀�,EâO฀����	�฀RAISING฀
THE฀QUESTION฀OF฀HOW฀LARGE฀THE฀PROTECTED฀AREA฀COVERAGE฀SHOULD฀
BE฀IN฀ORDER฀TO฀SUSTAIN฀lSHING฀ON฀ADJACENT฀REEFS�฀#OASTAL฀REEFS฀
SOMETIMES฀INCLUDE฀SPECIlC฀HABITATS฀THAT฀ARE฀NOT฀REPRESENTED฀
WITHIN฀THE฀EXISTING฀PROTECTED฀AREAS฀BOUNDARIES�฀4HE฀4IM

BEBAS฀2EEF฀WOULD฀CERTAINLY฀FULlLL฀SOME฀OF฀THESE฀NEEDS�฀BUT฀
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WOULD฀REQUIRE฀EFFECTIVE฀LAW฀ENFORCEMENT฀AND฀ENVIRONMENTAL฀
EDUCATION฀PROGRAMS฀FOR฀THE฀LOCAL฀COMMUNITY�฀4HIS฀WOULD฀EF

FECTIVELY฀TRANSFORM฀THE฀4IMBEBAS฀2EEF฀FROM฀A฀hPAPER฀PARKv฀TO฀
A฀FUNCTIONING฀FULLY
PROTECTED฀AREA�฀4HE฀0AREDES฀2EEFS฀IS฀ALSO฀A฀
GOOD฀CANDIDATE฀AREA฀FOR฀CORAL฀REEF฀CONSERVATION฀IN฀!BROLHOS�฀
BEING฀THE฀LARGEST฀REEF฀COMPLEX฀IN฀"RAZIL�฀AND฀CONTAINING฀A฀
RELATIVELY฀HIGH฀HABITAT฀DIVERSITY�฀!NOTHER฀ASPECT฀THAT฀DESERVES฀
URGENT฀ATTENTION฀IS฀THE฀GAP฀IN฀OUR฀KNOWLEDGE฀OF฀THE฀INTERAC

TIONS฀BETWEEN฀REEFS฀AND฀COASTAL฀SYSTEMS�฀SUCH฀AS฀ESTUARIES฀
AND฀MANGROVES�฀4HESE฀COASTAL฀SYSTEMS฀HAVE฀CLOSE฀ASSOCIATIONS฀
TO฀CORAL฀REEFS฀IN฀THE฀#ARIBBEAN฀AND฀OTHER฀TROPICAL฀REGIONS฀
�.AGELKERKEN฀����	�฀BUT฀REMAIN฀ALMOST฀COMPLETELY฀UNSTUD

IED฀IN฀THE฀!BROLHOS฀REGION�

)T฀IS฀CRUCIAL฀TO฀IMPLEMENT฀MONITORING฀PROGRAMS฀AS฀SOON฀AS฀
POSSIBLE�฀4HE฀GOAL฀SHOULD฀BE฀TO฀COLLECT฀COMPREHENSIVE฀DATA฀

PERTAINING฀TO฀CATCH฀SIZE฀AND฀COMPOSITION�฀AS฀WELL฀AS฀CATCH฀
PER฀UNIT฀EFFORT�฀/NLY฀THROUGH฀SUCH฀A฀PROGRAM�฀TO฀BE฀IMPLE

MENTED฀AMONG฀!BROLHOS฀lSHING฀VILLAGES�฀CAN฀A฀THOROUGH฀
UNDERSTANDING฀OF฀lSHING฀PRESSURE฀BE฀OBTAINED�฀!T฀THE฀SAME฀
TIME�฀MORE฀VISUAL฀CENSUS฀STUDIES฀SHOULD฀BE฀INITIATED�฀IN฀BOTH฀
PROTECTED฀AND฀UNPROTECTED฀REEFS�฀LIKE฀THOSE฀REPORTED฀HEREIN�฀
4HIS฀IS฀PARTICULARLY฀IMPORTANT฀FOR฀GROUPS฀SUCH฀AS฀SCARIDS฀THAT฀
ARE฀POORLY฀REPRESENTED฀IN฀TYPICAL฀lSH฀LANDINGS�฀3CARIDS฀ARE฀
IMPORTANT฀FOR฀CONTROLLING฀ALGAL฀ABUNDANCE฀AND฀GROWTH�฀THUS฀
PLAYING฀AN฀IMPORTANT฀ROLE฀IN฀CORAL
DOMINATED฀REEF฀SYSTEMS฀
�E�G��฀#HOAT฀����	�฀AND฀ALSO฀SERVING฀AS฀INDICATORS฀OF฀REEF฀
hHEALTHv�฀4HE฀FUTURE฀OF฀THE฀!BROLHOS฀REEFS฀HEAVILY฀DEPENDS฀ON฀
OUR฀ABILITY฀TO฀PRODUCE฀BASIC฀DATA฀THAT฀WILL฀GUIDE฀AND฀FACILITATE฀
EFFECTIVE฀MANAGEMENT�฀
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2%&%2%.#%3

"OHNSACK�฀*�฀!�฀�����฀-AINTENANCE฀AND฀RECOVERY฀OF฀REEF฀
lSHERY฀PRODUCTIVITY�฀)N�฀0OLUNIN�฀.�฀6�฀#�฀AND฀#�฀-�฀
2OBERTS฀�EDS�	�฀2EEF฀&ISHERIES�฀,ONDON�฀#HAPMAN฀AND฀
(ALL�฀0P�฀���n����

"OHNSACK�฀*�฀!�฀AND฀3�฀0�฀"ANNEROT�฀�����฀!฀STATIONARY฀VISUAL฀
CENSUS฀TECHNIQUE฀FOR฀QUANTITATIVELY฀ASSESSING฀COMMUNITY฀
STRUCTURE฀OF฀CORAL฀REEF฀lSHES�฀./!!฀4ECHNICAL�฀2EPORT฀
.-&3
���฀�n���

#HOAT�฀*�฀(�฀�����฀4HE฀BIOLOGY฀OF฀HERBIVOROUS฀lSHES฀ON฀
CORAL฀REEFS�฀)N�฀3ALE�฀0�฀&�฀�ED�	�฀4HE฀ECOLOGY฀OF฀lSHES฀ON฀
CORAL฀REEFS�฀3AN฀$IEGO�฀!CADEMIC฀0RESS�฀0P�฀���n����฀

#OLIN�฀0�฀,�฀�����฀2EPRODUCTION฀OF฀THE฀.ASSAU฀GROUPER�฀%PI

NEPHELUS฀STRIATUS฀�0ISCES�฀3ERRANIDAE	฀AND฀ITS฀RELATIONSHIPS฀
TO฀ENVIRONMENTAL฀CONDITIONS�฀%NVIRONMENTAL฀"IOLOGY฀OF฀
&ISHES฀���฀���n����

#OSTA�฀0�!�3��฀"RAGA�฀!�#�฀�฀2OCHA�฀,�/�&�฀�����฀2EEF฀lSH

ERIES฀IN฀0ORTO฀3EGURO�฀EASTERN฀"RAZILIAN฀COAST�฀&ISHERIES฀
2ESEARCH฀���฀���n����

#OUTINHO�฀2��฀2�฀#�฀6ILLAÀA�฀#�฀!�฀-AGALHâES�฀-�฀!�฀'UIMA

RAENS�฀-�฀!POLINÖRIO�฀AND฀'�฀-URICY�฀�����฀)NmUäNCIA฀
ANTR�PICA฀NOS฀ECOSSISTEMAS฀CORALINOS฀DA฀REGIâO฀DE฀!BRO
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