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ABSTRACT

During the sampling period of April £, 2000 to March 31, 2001, a total of 12 stations were sampled west of Parallel

67 of Puerto Rico. Hook and line yielded thirty-eight species representing 19 families weighing over 288 kg of
fintish. The groupers, constituted 47.1% of total calch, of which two species of represented 43.7% of the hook and
line catch in terms of number. During this sampling period efforts were made to mark and release these two species of
groupers. In this report were considering only those individuals that were landed, not those released.

Red hinds (Epinephelus guntaius) and coneys (Cephalopholis fulva) represented by weight 19.8% and 25.8%,
respectively of the total hook and line‘catch. The graysby (C. cruentata) was the third species of grouper that made up
the bulk of this group category for both sampling periods. Snappers, which are considered the mest valuable
conmmmercial species group, were scarcely represented.

Fish traps yiclded seventeen species representing nine {umilies weighing over 36 kg of finfish. Catches by number
were dominated by the same species as for hook and line catches. Red hinds constituted £4.6% of total trap caches
by number, while coneys made up 18.2%.
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La captura por unidad de esfucrzo (CPUE) por estaciones varid desde 26,48 a 88.83 amasa hor v desde 47 00y
L3336 o/ anzuclo hora, sin contar las capturas 0 La experiencia de los pescadores influencio ¢ CPUE. on
terininos  generales. los pescadores de mavor experiencia tienen un CPUE minor que aquellos menos
experimentados. Los dos pescadores de mavor expericncia capturaron sobee ¢l 30% del total de I caplura
descmbarcada cn (iérminos de nitmero v de peso.
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Objective

The aam of the present survey was to collect. manage, and disscininate fisheries-independent dita collection of
shaltow water reef fish resources and (heir caviromment. These data were used to obtain caich per unit cffort
estimales, to delermine species composition and to evaluaie annual trends in the fisherv. The data arc also available
for comparison with fisherics-dependent data collected under other statistics projects of PR and the USVI

Approach

Assess the survey. design and standardize sampling methodologics identified in the Statistical Survey Design
Analysis.  Establish and conduct fisherv-independent surveys (o obtain CPUE (biomass per unil gear). determing
specics composition. evaluate trends in the fishery. and characterize the fishery habitats. Data obtaincd from the
Pilot Study were also analysed in order to establish the optimal design for the long term Reef Resources Survey.

Method

1. Sampling was carried out using fish hooks (size #06). using squid as baif, and the standard fish trap using
1-1/2" square mesh size using sardines as bail. Over the western shelf area of Puerto Rico the platform was
divided into 2x2 nmile sampling units. subsequently referred as ‘quadrants’ (Figurc 1). Quadrants were
further subdivided into 16 quadrants of (.5x0.5 nmiles for sampling purposes. Global Positioning Svstem
(GPS) established location of sub-quadrants. Some details concerning sampling were subject 1o minor
modifications depending on logistics and prevailing conditions of weather and vessels.

2. The sampling areas were stratified based on the following depth criteria, which generatly distinguish

shallow water platform arcas from shelf edge areas:

a) 0-10 fathoms; (0-18 m)
b) 11-20 fathoms; (19-36 m)
¢) 21-50 fathoms; (37-90 m)

Sampling {requency was assigned equally o each depth stratum a) to ¢) above. Within a given depth
stralum. quadrant samples were assigned randomiy as was {he sampled sub quadrant within the sclected
quadrant. Five different quadrants were randomly selected per depth stratum for sampling. Ten samples
were planned for ¢ach quadrant over the 12 months period of the study resulting in 30 samples per stratum.
and a total of 150 samples (1rips) for Puerto Rico. Numbering of sub quadrant was as follows: 1 = extreme
northwest corner. 16 = extreme southeast corner; 4 = extreme northeast corner; 13 = extreme southwest
corner.
4. A minimum of 12 standardized fish traps (4' x 4' 1.5") were set on any onc sampling dav by a single
research vessel in the randomly chosen sub quadrant for the sclected week. Fish traps.were baited with
sardine. Mesh size of traps-was 1.5" square vinyl coated.. The week of the year to sample any particular
sub-unit was selected at random. Soak time was standardized at approximately five to six hours. Traps
were set in strings of three traps per string and inter-traps distance was at least 130 feet to avoid inter-trap
interference. It originally was intended to have two rescarch vessels in operation. but this was not fcasible
due to mechanical comptlications.

Three lines cach with three hooks (#06) per line were fished for -4-5 hours daily with standardized bait and

sinker units (weights) during fish trap soak period.

6. For cach trip the following data was recorded:

A. Date, time (i.c. lime out; time of soak; and time fishing with hooks).
B. Quadrant code and sub quadran( code (1-16); GPS bearings (Latitude and longitude).

(ad
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Hook and Line Catches

General Catch

Hook and linc viclded a total of 1.049 finfishes weighing over 288 kg. belonging to thimy-cight (38) specics
representative of 19 familics. A single family. Serranidac, dominated the catch compnrising 33.6s and 47.1.0% of
total catch 1n terms of mumber and weight, respectively (Tablel). This family represents the second most important
one of commercial importance in Pucrto Rico. In gencral terms, twelve (12) species comprised 93.43% of total catch
by weight. On the other hand in terms of number the catch was dominated by cight (9) species. representing 94.75%

of the catch.

Two species of groupers were the dominant species. The red hind. Fpinephelus gutiaties, made up 19.8% and 24 1%
by number and weight. respectively. Meanwhile the coney, Cephalopholis fulva. represenied 25 8% and 18.2%. by
number and weight. .
Total hook and linc efTort for this sampling period amounted to 360.8 hook hours and 136 line davs. A total of 39
trips were performed. covering 12 stations off the west coast of Puerto Rico. The obtained total CPUE was 314 .87
g/hook hours and 2,123.06-g/tine day (Table 2). Avecrage CPUE by trip in terms of g/hook hours was 512.2 + 331.3
(Table 2). In tcrms of weight per trip 7.403.49 g/rip + 4,794.9 was obtained. Catches range from zcro on arcas ofl
the west coast platform to a maximum of 1,433.6 g/ook hours at station 96 in March 2001, Mcanwhile. in terms of
g/line day varicd from zero on areas of the platform to a maximum of 5,871.33 al station 95 during October 2000
(Table 2}, ‘

Catch per unit effort by fisher

Table 3 summarizes total CPUE by fisherman for the sampling period. Of those fishers listed in Table 3. the first
five (I (0 21) are regular members of the Monitoring Program. During the sampling period drastic changes in the
crewmembers of the program occur.

Of thosc fishers listed in Table 3, the first five (1 to 21) are regular members of the Monitoring Program. As can be
obscrved in Table 3. three fishers dominated the catches, fishers #2. #20. and #6. These three fishers-accounted for
over 71% and 67% of total captured finfish, both in terms of number and weight, respectively.  The highest catch
was accounled by fisher #20, with over half of the catch in terms of weight (50.7%). The lowest CPUE among these
fishers, and the lowest, amounted to 1.34g/hook hour by fisher #1, which turns out to be the fisher with less fishing
experience. Accounting for the number of trips in which fishers (regular crew members) recorded zero catches, the
greater percentage was reported by fisher #1, with 15.38%.

Figure 2a plots fisher’s catches in terms number of fish caught and weight of fish caught by their vears of
experience.  The resulting (rends show that catches tend to increase with the number of vears of experience,
although there is variability in their catches. It's appropriate to point out that the higher catches were recorded by the
fisher with more vears of experience (fisher 6). Deleting data points from fishers thal are not regular crewmembers
vield a clearer trend of the results.

Table 4 summarizes fisher catches by number and weight per station, asterisks represents stations that were 1ot
sampled by any given fisher. Stations 39. 69 and 95 were stations in which fishers catches were consistently high.
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squirrellish were caught in high numbers in station 39 (68 3%%) and station 9 ¢ 14.6% Maxinum CPUT was
recorded in station ¥ in both terms of g/hook hour and g/line dav {Table 60

Catch Per Unit Effort by Depth Ranges

According to the stratifying depth criteria. minimum recorded CPUE corresponded to the intermediate depth range
of 19-36 m 18.47 in tenns of g-hook hours; in terms of g-linc day corresponded to the shallower depth with 2.062.38
(Table 7a). Maximum CPUE corresponded to the shallowest depth range in terms of g per hook hours with 548,27
and to the decpest depth range (37-90 m) 2,338.30 g/line day. respectively (Table 7a).

CPUE of red hinds by depth ranges varied from a minimum of 1.45 g/hook hours to a maximum of 8 45 g/hook
hours (Table 7b). The minimum corresponded (o intermediate depths of 19-36 m and the maximum to the decpest
depth range of 37-90 m. In terms of gfline day, maximum corresponded (o the deepest range 3.243.62 and the
minimum corresponded {o the shallowest depth range with 819.40. Coneys CPUE presented reported minimunt
CPUE at the intermediate depth range in terms of g per hook and hours with .57 (Table 7c). Maximum CPUE of
coneys belonged 1o the depth range of 0-18 m. In terms of gline day the obtained results reflect those obtained in
terms of g per hook hours. ' .
Sand tilefish yielded the maximum CPUE at the shallowest depth range with 0.35 g/hook hours and 80.72-g/inc dav
(Table 7d). The decpest depth ranges vielded the Iowest CPUE in terins of g/hook hours. 0.05; as weli as. in teris of
g/linc yielded 19.94-g/linc day.

The black dungon was almost exclusively sampled at intermediates depth ranges (Table 7¢). Maximum CPUE was
recorded for shallow water depth range in terms of g/hook hour and af intermediate depth ranges in terms of g/line
day.

None of the sampled squirrelfish were collected at the shallow depth ranges (Tables 7f and g). Both specics vielded
the maximum CPUE at intermediate depth ranges in terms of g/hook hour and g/line day. Very lew squirrelfishes
were sampled at the depth range of more than 36 fatliom. Curiously the same number of individuals was caught for
both species al this depth range.

Catch Per Unit Effort by Month

Total catch summary by month is displayed in Table 8. During the quarter corresponding to July to September
sampling was not carricd out. The months in which the lowest number of individuals was caught corresponded Lo
May. The highest number of individual was caught during February. October 2000, recorded the highest CPUE in
terms of g/hook hours with 761.18. As well, highest CPUE in terms of g/linc day was reporied during October
2000, with 3,805.89,

Red hinds were captured at ali sampled months with maximum CPUE recorded during October (Table 9a). The
month with the lowest CPUE ‘was:December 2000, (0.28 g/hook hours and 29.29 g/linc day), as well in tcrms of
number. October vielded the highest number of sampled red hinds (Table 9a).

Coneys were caught in all sampled months. The maximum CPUE was recorded during October 3,90 g/hook hours
and during November with 688.45 g/line day (Table 9b). The minimum corresponded to February 2001 in terms of g
per hook hour with 0.34. In terns of g/line day the highest CPUE was recorded in May 162.10. Fcbruary 2000
represented the month in which the highest number of concys was collected meanwhile; May was the month in
which the lowest number of conevs was recorded.
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lowest caich per fisher shified from one sampling period (o the other. One factor alTecting the results of this study
wiis the retirement of all most experienced fishers. and the addition of none cxperienced crewmembers,

The arca covered during this sampling period basically comprised the broadest part of the west coasl platform of
PR . from the Mayvagiicx Bay to the southwest corner of P.R. The only slations that do not lic on the platform are
those at the Bajo de Cico area. Stations closcr to the shelf edge registered the highest values of CPUE. Variabilily in
catches at different months suggests some seasonality at these arcas. There is a distinctive species composition for
the sampled stations. which could be related to two parameters. 1) depth; and 2) bottom or habitat type. The utmost
factor seems Lo be the habitat type. Unfortunately. dala regarding bottom type of most of the sampled stations tend to
be scarce and patchy. On the other hand. depth influence in catches is quilc cvident for some of the species caught.

Smith and Ault (1993) found that stratification by a combination of depth and substrate composition was the most
cfficient sampling design-for both red hinds and coneys, for a data sct collected using the same methodology of the
present study. Results for the present sampling period confinn these findings. Bannerot ¢t al, 1991, stated that for an
optimum stratification of the area covered in the present survey, the number of replicates within sampled stations
should be increased. The stratification of data collected during the 1988-89 studies in some cases reduced the syslem
variance by 45%. Stratification by geographic arca was less efficient for traps and more efficient for hooks.
Stratifying by depth was more effective for hooks in the snapper-grouper complex. Smith and Ault, 1993 found that
for the red hinds, (he best stratification was by scason (spawning and non-spawning) and by depth. Therc is no data
available in Puerto Rico regarding depth effects of soak time cffects on trap catch rates for concys prior to that
reported by Smith and Ault (1993). These authors reported that red hind CPUE does not appear to correspond
exclusively to cither depth or substrate,

Of the sampled stations those that encompassed the Bajo de Cico areas. have consistently registered high values of
CPUE per trip, not only during the present survey. but also during previous ones. The bottomn type of this area
consists mainly of sponges, soft coral. and hard coral. A trend (o have higher catches in areas with hard bottom
(composed mainly of sponges and coral crops) has been observed during’the sampling periods. Algal plains and
grass beds are more productive than sandy or muddy ones. Of the stations on the west coast platform stations 49, 59,
69. and 80 have been were consistent in high CPUE values throughout the sampled years. Station 59 and 80 are two
red hind aggregations sites that definitely have some habitat similar to those of the Bajo de Cico which have been
identify as an important feature for this species reproduction.

For the present survey station 59 represenied the area where effort was concentrated to tag and releasc red hinds.
The site was sclected mainly for two reason the depth at which red hinds were caught, shallower than those of the
Bajo de Cico reducing the montality of the individuals. The sccond reason was the amount of animals that can be
caught. Although higher numbers of red hinds can be fished out at Bajo de Cico the depths at which they were
caught reduced the survival rate. due4o baurotrauma.

Total catches in terms of number and weight by months showed two peaks, the first one in October-November, and
the second from January fo March. The sccond peak is definitely related to the red hind spawning aggregation, whilc
for the first there is no clear indication of what might have caused.

Hook and linc catches for the present sampling period is compatible with those obtained during the first three-vear
sampling cycle (Rosario, 1995). Serranids have dominated the catches of both sampling periods, in hook and line
and fish traps. Within the serranids the most important for both sampling periods were the fotlowing species: the red
hinds, coneys. and graysby, which comprised the bulk. Red hinds and coneys have been the dominant specics during
the two sampling survey, although their relative percentage of total catch varied slightly from onc sampling period
to the other.

I we were (o characterize the distribution of these species along the west coast of P.R. based on the obtained results
we would obtain the following: Red hinds scem (0 dominate in arcas of hard bottom {coral crops. sponges, elc.).
Meanwhile, coneys are abundant at some deep coral arcas. although they can be found in sand/coral arcas, whereas
red hinds are:not: This-could be-a very broad description of their distribution, basic interaction between these three
specics and their relative abundance at cerlain arcas, and vertical distribution (bv depth). How much of the obtained
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soft corals: or algal plains with sand patches. followed by soft coral. sponges. cle In those arcas a more detatiled np
ol the sampling stations is nccessany 1o be able to determine w hich paramelers are deterninant in the catches,

Since 1987 (he FRL has monitored a spawning aggregation off (he west coasi of P. R, the onlv vear i which the
aggregation was not monitored was 1993, During thosc vears the data distribution shows discrect recruitment in two
of the sampled years (Rosario, unpublisied). Sadovy. et al. 1994 demonstrated recruitment overfishing ol red Inads
sampled at the Bajo de Cico arca. which is one of the areas moititored during the present survey. These (wo stations
encompass the Bajo de Cico site. which is an oceanic bank northwest of Mayagticz. Bottom substrate is mainls
sponges, and soft coral. Another arca (Buov #6) Abrir La Sierra was also monitored, since it has been icported as an
areaswhere most of the red hind have been caught during the last three spawning aggregations. Calches at the Abrir
La Sierra (station 59) area were fairly high. These three stations comprised 80.3% of total red hind catches for the
sampling period of 2000 102001, At all other sampled stations. red hinds catches were low in both terms of number
and weight, resulting in low CPUE for these areas. During the sampling period of 2000 10 2001 red hinds catches for
stations 95 and 96 were much lower due to the fact that survival of individual to be tagged was reduced by embolism
when hauled. At this area the shallower depth is 18 m, which is a very small area. and the suwrrounding arcas increase
in depth rapidly making difficult the hauling of animals without suffering decompression trauma.

Coney distribution by station, on the other hand. was more constant. The only station in which veny high number of
coneys was reported is station 39 (Abrir La Sierra). No geographical gradient was obscrved at the platform
regarding this species. Nonctheless. if we consider the two species of grouper that dominaied the catch. a trend in
their spatial distribution arises. Red hinds and coneys scem to be more or kess evenly distributed within the west
coast platform.

Prior to 1996 there were many factors that indicate that the population of red hinds and concys were declining quite
rapidly (age and growth: size at first maturity, eic.). Unpublished data from the Fisheries Rescarch Laboratory
showed a sharp decline in the mean size of red hinds capiurc off the west coast of Puerto Rico. Management
neasures were set in 1996 (CFMC, 1996). which establishes a close scason at the spawning aggregation sites of
Bajo de Cico (stations 95 and 96). Abrir La Sierm (station 59) and Tourmaline (station 80). I is necessary 1o
monitor the effects that this management measure have over the populations of these species. Sabat (2002) found
out that this management mcasure has been clfective protecting the red hind population of these areas.

Catches of sand tilefishes were more prone at places in which the habitat was mostly sand patches, Most of sampled
individuals were caught at Abrir La Sierra. These resulis are consistent with those obtained in previous SUMvevs.
Black dungon were caught almost exclusively in station 59 although station 96 reported high number of this specics.
Al least from station 96 most of black dungon scam 1o be prone to catch at areas where coral reefs are abundant.
Since at the Bajo de Cico shallow point the water transparency is so high with can say with certainty that (his species
is closely related- to the coral reef of that arca. As well in Station 59 at shallow depths we can sce the bottom with
clarity, we can sce this fish associated (o the coral of the area, -

The two species of holocentrids have followed the areal distribution displayed in previous survey (Rosario, 1992,
1993 and 1996). Longjaw squirrelfish seems to be abundant to the north stations of station 59 (Figure 1). while the
longspine squirreifish are caught in greater numbers to the south of (his station, Very few longjaw squirrelfish were
caught of the Abrir la Sicrra arca, and very longspine were collected north of this area. At Abrir la Sierra both
species are caught in fairly high numbers. although this scems to be a midpoint in the aereal distribution of both
species.

Species Composition

Species composition is- influenced by depth. the amount of effort put into the fisherics {Regier. 1973). and m a
broader:scnsey by the general habitat that is sampled.
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Black dungon are not reported as a separate species i lisheries dependent data, therefore we can not avaluate hown
important it is 10 the commercial fisheries. Infornation gathered from several fishers wends o point that is not
target specics but if caught might be sold as triggerfish. although is mostly discarded by Gshers '

Fish Traps Cafches

Trap catches are highly influcnced by a scries of variables of which the most important is fish availability. This
lactor-tends to be influenced markedly when using:traps for short ssoaking periods (Munro et al. 1971. Munro.
1974¢. Stevenson and Stuart-Sharkey, 1980; Bects, 1993). Other factors such as baiting effects. moon phasc.
presence of conspecifics, escapement of traps by fishes. the design of the trap, and the width. length. and form of the
trap entrance or the funnel have been identified as important factors affecting trap catches (Munro el al. 1971
Munro.-1974a and b: Luckhurst and Ward, 1987; Beets, 1993). Nevertheless, trap catches are comparatively similar
1o those obtained with hook and line.

Beets (1993} demonstrated that there are differences in traps catches anong shelf arcas. He found differences in
species abundance and composition between three sampled areas of the U.S. Virgin Islands. He proposed thal
although, much of the differences can be accounted by habitat differences. at least for one of the sampled arcas.
fishing cffort is the probable cause of the observed differences.

Stevenson and Stuart-Sharkey. (1980) demonstrated an indcpendent depth effect for red hinds captured with traps.
Red hind catches (mean number and weight) were not significantly different for two tested depths (30 and 30 m).
They also demonstrated a soak time effect with higher overal! catches at intermediate soak times (5 davs). The latter
could explain the low red hind catches by traps during the two study periods, which were soaked only for 3 to 6 hrs
daily. On the other hand, Thompson and Munro, (1974) stated that catch rates by hook and line showed greater
variability than .those of traps, mostly related to wind and current and not.necessarily related to the abundance of
groypers al the sampling stations.

Another consideration to be taken into account when evaluating catches is that retention of fish in a trap is not only
affected by the mesh size but also by the shape of the mesh and the flexibility or "gauge” of the wirc used (Rosario
and Sadovy. 1991a and b). Fish size and shape are also important factors in fish ability to escape through certain
mesh sizes and shapes (Sutherland ef o/, 1987). Luckhurst and Ward, (1987); Ward (1987). Ward and Nisbel (1987):
and Bohnsack ef af, 1989 has also reported on the effect of mesh size selection in Antillean fish traps.

Miller and Hunte (1987) slated that the principal limitation of traps as a survey (ool is that they provide only an
index of fish abundance, assuniing that the fishing arca of a trap is about the samc for different times and places.
This is a major concern when trying to extrapolate from diverse places and habitats. Miller (1989) stated that
numerous factors other than density affect catch rates, besides, effort must be calibrated to convert catch rates to
indices of absolule animal density.

In general, (rap catches were very low compared to hoele-and line catches. One should keep in mind that these traps
were soaked for a short period of time, which definitcly is a facter that affects trap catches. Nonctheless. the
obtained results if compared to landings data are significant. Matos-(1993, 2000) has reported a substantial decline
both in fish trap catches and the number of fish traps-used in Puerte Rico. In fact as the number of fish traps has
declined the number of nets has increased since the early 1990 in Puerio Rico's fishery.

Species:Composition

Fish trap specics composition is influenced by mesh size. Front'a mesh size study undertaken by the Fisherics
Rescarchi Laboratory in E990. (Rosario and Sadovy, 1991a, b); it was demonstrated that the mesh size of 1.25" x
1.25" hexagonal, caught the greatest-diversity of species. Stevenson, (1978) Stevenson and Stuart-Sharkey (1980)
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Length Frequency

Although. length-frequency analysis sere performed scparately for specics caught with the two diflferent gears. it is
morc appropriate to discuss both gears at the same time. Comparing the size frequency distribution of coneys
sampled with hook and linc and with fish traps, it can be observed that coneys sampled with traps were significantly
larger than with hooks for both sampling ycars. These results are similar 1o those oblained from previous surveys
(Rosario, 1992b, 1993, 1996, 1998). In the revised literature from the Caribbean arca. gear selectivity has never been
reported for sampled coneys. Thompson and Munro (1974) reported no gear sclectivity for sampled concys with
traps and hook and line.

Stmilar-results were obtained for the red hind; i.e. sizes of individuals caught with traps were larger on average than
those captured with hook and line. The observed differences in size distribution were statistically significant
(Kolmogorov-Smirnov, dgy > Dys). This is a reflection of gear selectivity. and is a trend. which has been recorded
consistently in our surveys. Thompson and Munro (1974), did not find gear selectivity in the size distributions of red
hind sampled with these two gears in Jamaica, although, those captured with traps (1.25" hexagonal mesh) were of
slightly higher average size, similar to the resalts of this survey. Matos (1991). on the other hand. reported that size
frequency distribution-of red hinds captured-with hook and line were significantly-larger than those taken with fish
traps. for red hinds sampled during 1988-89 and 1990.

Reproductive State

Dala on spawning seasonality of sclected species were collected incidentally and are compared with published
litcrature from the region. Not all months were sampled comprehensively for all species and hence only broad
patterns may be presented. -

Red hinds

Red hinds are known to aggregate 1o spawn throughout its range. In Puerlo Rico. cffort has been made 1o monitor
one of the aggregations since 1989, Erdman (1977) reported the spawning period 10 occur around the full moon of
January or February. Erdman also reported that every several years therc is a shift in the spawning pattern of this
species. Other authors from the Caribbean region have reported similar results to those of Erdman (1977). which are
similar to data collected during the spawning aggregation of the past twelve years. Dala collected during the 1992
aggregation indicales that the spawning occurred around the full moon in late February, The results obtained from
1997 suggest scveral spawning, being the major event in February starting in the full moon and more pronounced in
the last quarter moon. In January a small event of spawning was identified during the last quarter moon. Thompson
and Munro (1974) reported ripe fishes only from December to March and the greatest number of fishes with ripe
gonads were collected in January. Several authors have study the relation of the reproductive seasonality of groupers
with environmental factors such as the day length, primary productivity and water iemperature (Posada, 1996) and
Edgardo Ojeda (personal communication), being the water temperature the factor that better fits and explain the
observed variability: on the spawning months . Ojeda (unpublished data) found out that red hind spawning was
trigger by a mass of relative cold water (around 240 C) intruding into the platform water column.

Data gathered by the Fisheries Research Laboratory confirms these findings. since in some vears the spawning
activity occurred mainly during January, or in other vears during February. Sadovy. e af (1994a) determined that
spawning is circumseribed to a period of 2-3 wecks-in Januarv/February eacl year, spawning through cither the full
or the new moon period.

One. aspect of the red hind spawning aggregation that has been contended and thus far, nobodyv has clarified is
whether red hind travel to spawn 10 a determined arca, cvery year. Sadovy et al. 1992 demonstrated (hat red hinds
does not nccessarily moves to the nearest-spawning site. Oi the other hand, there arc indicalions that some spawning
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the sexual maturity of conevs was obtamed while sampling at the red hind spawning aggregations. Several authors
have reported sumilar results for conevs in Bermuda (Bumeti-Herkes. 1975). in Belize (Carter ef al. 1994). US
Virgin Islands (Beels er af. 1994). Figuerola and Torres (2000) could not establish il conevs collected (rom the sanie
arcas covered by our survey form spawning aggregation. The results obtained of (he absence of sperm compelcnce
by these authors is consistent with the direct observations made by Patrick Colin (Sadovy er al.. 1994a) (c.g. Colin ¢
al.. 1987 Caner e al.. 19942 Sadovy er af . 1994a and Beets er af. 1994) of small groups composed of one male and
several females. with spawning occurning i pairs.

Rosario and Figucrola (2001) undertook a tag and releasc study of red hinds and coneys from January 1999 (o June
1999. The-aun of the survey was to characterize the movement behavior during the reproductive period of red hinds
and coneys at three spawning sites (Tourmaline. Abrir La Sierra and Bajo de Cico). Al (he present time not a single
coney (579 tagged individual) has been recaptured. Efforts were done to mark and release the coney from a single
sitc (Abrir La Sicrra) to maximize the probability of recaplure. All monitering efforts, even divers. have not been
successful to locate any of this individual. Contrary to the red hinds that was a success the recapture of individuals.
The sizes of coney overlapped that of red hinds, suggesting that the survival rale might be similar. Still other factors
causing post-lagging mortality arc involved. We need 1o gathered additional information on the coney to determine
the probable causes in.recapture failure.

Spawning periods of coney have been recorded from different surveys conducted at the Fisherics Rescarch
Laboratory to be quite variable. Erdman (1977) reported the spawning season of this species 1o be between the
months of December to February. Rosario (1996) reported that for various sampling periods this was the most likely.
although data is incidental. In Curagao Nagelkerken (1979) reported ripe gonads from May 1o October. In Bermuda
spawning activity has been reported form May 1o August (Bolden, 1994 Smith. 1971). Meanwhile coney
reproduction in (hc Bahamas spawning has been recorded from December to January by Heemsira and Randall.
1993. Thompson and Munro (1974) reported ripe fishes between November and July, with peak spawning activity in
January to March. and a subsidiary peak in June and July. for sampled coney in Jamaica. ‘They also reported that the
highest proportion of spent gonads was taken in April. Figuerota and Torres (2000) found four active males and two
females recently spawned in June 1998. suggesting the possibility of some spawning aclivity in Puerto Rico for
June. They also pointed out that (he data available from their study could not establish with precision the inter-
annual variabilitv of the spawning.

For sampling period of April 1997 10 March 1998 ripe individual were recorded from November to March. Data
suggested scveral spawning events in December. January and February around the last quarter moon. Figuerola and
Torres (2000) found that the reproductive scason based in the presence of active mature gonads was froin November
to March. Nonetheless, they pointrout that based on the presence of hydrate ova altows (o establish a principal
spawning around several days of the last quarter moon in January and February. The patiern reported by them is
consistent with that describe by Sadovy. er af. (1994a) and Shapiro. ef af. (1993b) for the red hind in Puerto Rico.
Our results are consistent with those reported by Figuerola and Torres (2000),

The sex ratio obtained in our survey varicd markedly from one gear to-another within the same sampling year and
between the two sampling ycars. [t ranges from 4.7:1 for hook data in 1997 10 6.2:1 (F:M) for the hook data in 1999.
Trap data yielded lower:sex ratios for both periods 1.9:1 for 1997 and 4.7:1 (F:M) for 1999 data. The varability
could be reduced combining the data.of both gears to caleulate the sex ratio. Another factor affecting these results is
the error introduced in theé-macroscopically determination of sex, especially during the non-reproductive scason of
the species. In Jamaica Thompson and Munro (1974) reported a sex ratio of 2.1:1 (F:M). Figuerola and Torres
(2000) rcported similar values 1.9:1 (F:M) of operational sex ratio for Puerto Rico. suggesting the stability of the
studied population or that there is not significant impact of the fishery over the sex ratio. Their results are based on
lustological gonad studies. therefore. being more precise classification of sexes. Another factor that confounded the
macroscopically classification of the sexes is that the coneys have been reported to be a monandric protaginous
hermaphrodite species (Smith. 1939: Shapiro. 1987b: Figucrola and Torres, 2000). Figuerola and Torres (2000)
found. transitional individuals from 186 to 258 mm FL during-all sampled month in their study with the exception of
June. Coleman-er af. (1996) mentioned that the sex ratio of malc to female can be diminish if the [ishing activity is
sclective-toward males or if the fishing pressurce destroy the mechanisims that regulate such ratio. When anv of these
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As a morc refined sampling protocols become cstablished in the number of stations and replicates a better and more
accurate perspective of the conditions of the resources off the west coast of Puerto Rico should be obtained.
Although, to improve the picture of the resources off the west coast of Puerto Rico, some other concurrent surveys
should be taken. as for example, to map bottom substrates, (at least for the sampled stations). and 1o determinge an
index of recruitment into the fisheries. As part of the three year cycle that include these surveys periods a habitat
mapptng survey was not completed due to the fact that we did not were able to contract the personnel 1o undertake
the project. It is a shame that in thrce years we were not able to contract the personnel to perform this much needed
survey. There is no excuse for such administrative failure 10 recognize the importance of having the appropriated
personnel to carry out the programmatic responsibility contracted with (he funding agency. We finally have the
personnel to carry out this survey, although not in time to fulfill our responsibility with the SEAMAP program.
Nonetheless. the habitat data will benefit our future surveys,
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Figure 21. Size frequency distribution by sex of sampled black dungon
during April 2000 to March 2001.
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Figure 21. Size frequency distribution by sex of sampled black dungon
during Apnl 2000 to March 2001,
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Figure 23. Size frequency distribution of sampled longjaw squirrelfish
by sex during sampling period of April 2000 to March 2001

12 B T R

Holocentrus ascensionis
101
_ » ; _
> 8 I
2 F !
) ]
o . 7 | l ( 7
LE- o .

S

ST
SRS

SRR

o
3&&\..
3
3

o
7
5%

T

o N b o

I—
150 1

210 2

Fork Length (mm)
Females [ Males

60



[t

TEOSSTLORT rOsL a0t €561 1< L0l IBBFL0667TT  ZTISIT A
198171 rary it 21 01 (8V6L'Y Lopl ASp Mg
£CHLOT 91'Tis LYyl EEp Gy GFROFL 06'97 By
90ETIT L8 6LOGS g OYL'88T 6O ol oy
1978l LYgEr S6I 4 ¢ $€T°C Ll [-tep 56
$TEEET UeEErl $el $El r £5€761 9 10-3Bp 96
SLTILT ol oL t1 YA r Lr8'ol Ly 1012 9
0066 8998 $Z1 6651 3 §86°T 61 105N 6L
LY'SET'| 01g0g t1 A ¢ 0lL'€ vl 10BN 68
LY6HS §79T¢ vt STl ¢ or9'y 0z 10mqy 6L
000161 (2408 bl STyl g 091 1 6¢ 10-q24 63
09 11£°2 60118 bl STl ¢ 88511 ve 10-99.4 6S
or'991'z F1'09L Srl sTwl ¢ ZE8°01 LE 10793 6§
05T 1 68962 t1 rL9l b 0LE'y €z 10-92.] 6L
08 €P0° LTYLT vi Sl 14 PLI'Y 9l 10-92.f 0§
08 E6L"| ELLER vl ¢l L L8s°zl St 107931 65
0TLELY 19LTFL 2! ad S 989'0T 15 107991 65
00'§$8°1 00" 1LE 2 s ¢ §95°s 4 10-uep 6$
£€°0£8°L L0°99¢ rl s 3 t6bs 8Z [Q-teef 65
£E'96¥°| LT 667 bl ¢l £ 68b°r 8z 1g-uzf 68
LYSTY'I €15 12 <1 ¢ LL8'F £z 10-uef 6$
L9'809'C £L128 gl Sl £ 9z8'L 33 10-uep 6$
0s'TsE 00'Ly 81 Sl 4 0L £ 00-23¢] a8
00'§ZL 00°0£T 81 sl z 0SF'€ 1 00733 65
00'8PL'] 09 6r¢ i $1 £ Pr's 1€ 00-99 6
LOOPTT €067 81 ST £ orrg Lz 00-A0N 6%
LY$THT £1°625 81 s £ Lig'L 9 00-AON 08
05 118°¢ oroLol 81 <1 r orTsl 0L 00-AON 6§
CE YL LYL6Y 81 ¢ ¢ COrol e 00-20N 46
££°808°1 Lo 19g 44 St £ cTr's 4 00-10 6¢
00'8EL'E 09'L¥L 44 <l £ ¥1Z'11 [44 00430 4S
CE1L8'S LTPLLT ¢ Sl £ F19°21 o 00120 $6
00'950°7 LT 8PS $'8 st ¥ vZT'8 9¢ 00-uny 6$
L9THe'l 05'18¢€ §'61 6t ¥l £ 826°S L og-unf 69
L9'99¢ vL'S6 $'91 6711 £ 00T $ 00-ung Lr
00'19€°¢ 98'$69 §'0T 6¥'¥1 £ £80°01 0€ 00-ung o
LO'9LS 98'¢51 £z I'TE £ 0€L'1 § 00-Aep 6%
LYE00'] PL$T Sl STII £ 110'¢ rl 00-4Tiy L
££'95Z°1 61'6L2 $'0Z §fl £ 69L'E €1 00-AZ 6r
00'862°Z LYol 4 $El £ F68'0 91 00-ady 96
00'8L8 09'sL1 az §1 £ pe9'T [ 00-dy 68
OF PE8 68'P9T 1l SLS1 ¢ 'y 91 00-1dy 8!
00'802°T 18°7Ly Pl 10w £ ¥29'9 1z 00-4dy 65
Aep aul|/3 S jooY/®  1JAQ S YOOH oulpy ILICHY Ystdy e uonerg

"100Z L€ Y24y 01 0p0Z [ 11dy Jo pousd Fuijdwies oyl Joy ‘uotieis pue aep Aq “lswmng Yoves) 7 2qR].



LONYST

REO'E

69612

M

PRELI
4

She’l
0

3}
86¢'F
[sT'r
POENEY
Y C

961'T

1A

* * ¥

%* £ K w® ¥

zoo
FORRT0
9 £LTT
LLET )
'R
$6 e
« OLL'E
*
*x
*
Tl
*
€8 PLO'L
»
»
*
*
*
4 M
8TH JoysLy
$T<
[9665°1
£E06F'1
vt
SL'E
St §96°0¢
< 150°¢
*
5
0
« L8T'T
0
t
tl LTV'YT
01
ﬁ
¢
# 144
¢l 1oyseg

* * ® ®

®* % ®

*

Ll
OF8L6'T
00°+0
NN
f6'¢
£y

iy

® ¥ ¥

*

L R 3

¥
94 1oust]

05<
0TPELO
00'SI8'T
FLSI
0y
84
i

L9

#
O WUSL]

LPT'SI
COR'y

aLo

88
0ot
I
6779
349

6FF
M

[£8°Ep
L6
PPL'8

8CO

05t°[
1£e'0T
808t
Ors
0199
99¢

M

05<
LO'RTOT
LTS
1T°%
£LF
tt
6

—_—

§
1T# 104sL]

gi<
SITeL’s
BECLTYE
8Ll
8011
gel
4|
Ll

L9
Sl

#
i Pushy]

£FO'GLIL
£T0r1
8LTw

L6Y'L
6¢9°8

SrI°08

1527

M

§19°12
SIe'F
080T
01z
081
O10°1
05T
056
L8TTL

M

0l
0c0zYie
L7060
996

£E bl

[A%Y

v

&
v
Ly

8SE
St
#
0T# IeysL]
£
9L08E"E
ST 108°1

o1l
£8c

1§ 12sig

48]

BRIERIS LN ) |

. ADp PIS
dunsion, UCaA
. ADD pIs
dinyg ueop
sdiry g
96
§6
68
08
oL
8L
69
6¢
ot
Lk
6
L
PO
uonelg

oauaLIadxy] siva g

"ASD Pis
dinayBapy ueay
"ADp 'PIS
dunyy uesiy
sduy g
96
€6
68
08
6L
8L
09
68
oF
Lt
¢
L
aped
uoneg

L00T "1E e 02 000z | [udy Jo pouad Burpdumes oy foy “39ysy pue uoneis Aq ‘AIwununs ysiesy b 2jqeL



Hlvit
Oor'ce
LR O
Uil

LLl
ooty
(n

LU
8rsz
el
139

68y
1661
000
GO'ER
[ g
00 O
16 ¢
tl s

<oy B

QLORETT

o111
6N
YUty

no 0
[NISN]

e
SR
Husl
(0N
LudiIr
[S1eN¢]

<up a3

SIt6T0TT

SO
07107
nlgt

O0sLl
L16LI
000
oosir
QT sry
w0

Anpuy B

TIOLLBPO'EYT

8Ly
st8l
[FARN|
Z8

ug

ystrjauinbs swdsSuoy (g

E9LLRY

L9685
L1'GE
[z

361

LHOE A ystds
ystam pueg (O

L]
[t'886°C

e9¢
rO'IT
B0

8F0
8¢
trel

00°L07

[ARS
00’0
g1°¢
480
000
L6'91
00’0
00’0

sy yooy,d

STO8T'ET

9Ty
(AR}
109

06°8%
65 vP
LTRE
or'oL
1§21
P6'S6
000

19°¢

O EY
Q00

LoTri

SL+6

sy 3yy3

FEGULIL

ZUBLT
P17 ol
L9uL

009
LY Iy
Loay

0050l

0Tz
(S[0]
LItt
s6°CL
o0
Oey
oo
060

ARp owl|3

10766876

BLSIT
£LPTY
LORE

OrvoL
£ 10F
e 161
00°Tst
0£'9L1
0Tzt
000

FLBGT
£8OF
000

fE0I0L
EYTSSY

Aepu|/3

01'8ZOBSH 11
Ot 806°1
BEE0E"L
LT

09
061
00T
SOy
ITL

(Y4
0ov's

€61

LHOIAM
ysip|aatinbs melSuoy (g

OL 18Y'8SH P91
PEESED
Or'8TEY
¥8TEY

Fro°L
80¥°Z
PLS

950°1
£9L°1
115°1

ALY

GIFT

BN
9901

[4*%: 144
LTI
ao'g
9

Ustd#

LE'6599

GL'EY
Qb'LT
ILT

9¢
0l
¥
8
14|
9

951
Sl

€1
6
ysigy

sASU0D) ((

8YOTH'I
194t
8061
s0C

tLLET
0L'8T
000
0070
0070
000
000
[Ay
gl

s34 Yy

9e'eee
LISt
60T
aze

LL'tw
LIt
00011
EE e
SLE
000
FO'Sy
3T¢
991
000
000
Lo url

say yu/8

6L LLYGIT
6T Lo
POLST
0Loge

08'609°1
££°88T
000
000
)
0070
000

L IrE
L1¥01

Aepu(/3

Y6 C0L'08S T

9T LET’]
QTLOL
06'tls

0s°186
05'78ET
00°08¢
LY1L]
08'Ts
000
LT'¥8E
OF'LEr
LYTSST
00’0
000
00088

Aepuy3

PO ESLVSL'PLY
1620801

05 £ZT11
PeR Y

§60°9(
0gsl

ARSI
§C8

FITLG
F$°0Z
001z
4]

IHOIIM ystdy

uodunp yoeig (]
STYSBPLTSLY  YPBICE
09°6Z5°6 98 lg
cTrIe’s £CL1
168°69 802
15’ vl
S6TPI 9t
059°1 S
§1s 4
8Z¢ 4
0 0
S0£°7 9
LITFE L1l
91e'6 T
Q 0
g 0
059°1 £

wap yshiy

spun payf (v
" 100T 1€ HRduN 01 000"t [y 3300y it saoads parooos Jo suonels pajdwes Aq ABWuns 49ie) g S[qel

—_—

—_— N — 0 —

98

TEA
AL Py
‘Bay
‘IViI0L
g6
£6
58
08
6L
8L
49
6¢
[$1:4
ir
6
L
suonEIg
gi7N
A s
Ay
TVLOL
96
c6
68
08
6L
8L
69
6§
oF
A4
6
L
suorneg



8016

S TA
00'FLO'T
0T'E88!
| FArA 2
80'6L0°E
68508t
80°816°]
9¢°6¥6

[FARES

Aep sul/3

B rC
z0rZl
[ANS
S
L880C
E1LOY
8L19L
LTI
tl6L
L8

L1g
Ll
0Y
sl
L
£l
6
£l
6
¥l

81001 yoou,8
"100Z “1€ Yaavp 01 000T "1 [udy Buump stuow padwies Aq Atewwms yaen 'g s[qe

SUNTH

65TF8 I
06'6¢¢
pEErs
00°sLE
00'sr
0009
Qo'sk
88’122
£CL0l
FOEET
$4n0Y YOOH

0£L'887
£51°ZF
948'08
8PT'8T
4656
8Z0°0F
£ST'HE
$E6TT
015°8
vZE0T
wBom

60°1
Erl
§9¢
LEl
194
Lil
801
8L

[43

r9

ysi #

L T L L B A N - B T Y

T en

~

sdug g

89

TV.LOL
ey
Aleniga.d
Adenuer
Jaquunaa(]
Jaguisaon
15q013(0)
auny

AN

pdy
aeq



0L

(6 ONPAYT 30uRpYUL ) Th'y (50 nHAA | 2duspiuoy

oy py unoyy

way 19371 wny

wnuiNely .7 WX ey

WLy 0§ 1 [URTHETEY

afuey gzl aduey

mmu_.;f)xw wOO SHAUMDING

M_V.CH.:._./— N‘Gm z_.v.C.T_:V_”

JaULLIe A F%?Nﬂ Quzc.—hﬂ_‘/

GOE.E?&QH t._e.@nnmpm o'yl :Gﬁ T»Oh_ mu.h_.-ma_.::w

PAW 0T PO

UBlpaN 70T PN

roirg ﬁ.—ﬂﬁﬂﬁ—m mNN ELONES) U.:"muc—wuw

26Tl WBIW LT10T uvapy
LHOITH HLONHT]

SIUQISUBISD SHAUAICIOLS o]

ST {($6°0J1A>T 0uRpyWO] £8P {($6°0)12497 20uapIpI0))
+8 wnoy 48 wunoyy
Fo8 TP wng 28T wng
$68 WNWXEW 65 WNIXE[N
08T Wy 877 WnLsuty
19 a8uey 2191 afuey
€0 SSALMINS €T SSaUMBYS
91 sisopny L671 sIsouny
9L'9¢0°01 PVUBLRA C9SH vULLIEA
8T°001 UONRIAS(] PIRPURLS 9¢'1T UonEIA(] pJepuelg
0zs SpOW 8T Spop
[ WeIpa LT ueIpay
P& 0T JoLry prepuvlg £€°7 JaLy paepuelg
SErES UBaly (0TLT uea
LEOIAM HIONTT

a8t styrysjaiy

vl (¢6 0Nara'] SoUApYUCD) Lb'E ($6°0)1943] 22u3pyu0)
1Lz wnedy 1Lz W07y
rETEr wag 167°L¢ wng
DLt WNWIXeW 067 wunuixey
T4 WUNUI [ | WL
IrE 28ury 971 aguey
L0 SRUMMS OE'0- SSAUMAS
[ stisouny £9°0 SISOLINY
T6'F06'E UBLIEA CR'GFR GOUBLIEA
GE'TY UOLRIA(] PIEPURIS §['6Z uoneAX(] plpuelg
00061 PO 00'SET SpoN
000y [ WIpIN 00°¢lL ueIpaiy
08t Joud piepuelg /[ 0L parpueIg
TL651 U [ (1Z ueagy
LHOIAM HLONHT

pany soydoipyda;y g

OO 1L UMY OV pO0E L I

oLy (56°D)Pax | duAPYUOD FET (§6 TR T daUBpHUe D)
f4 [UTkelg W43 uno)
06478 wng 6o%'el wig
0z winNey 861 WINUNNE]Y
g WALy <p | LU LY
9y | 28uwy €5 uey
680 mmDC.S.Uxm o0 l- SSOUANDYY
{9’ v__.v.cw‘_:_v_ 611 SISOUNN
[4:11% duelEs [$G[1 asuLLIRA
6861 uohan(] paepuTls 6401 Lol laa(] pIepuels
00811 aPpe 00'Z81 APON
00’801 UUIPMN 00°¢8 [ WPy
0T’ 0L prepuRlg 6171 doL3 plupang
0T°LOT ueay L' 181 ueapy
THOIAA HLONTT

u.uc_w..L hz.::me_.Q_N_— r-.

£EIT (56 ONpaeT 2ULpLUOD $1'¢ (£6°0) a2 0uapyuO)
[z wnog 112 wnen
0SEIE wng $L6°79 wing
o wnwixew gy WIHWINEA
i Wy 281 LML UL AT
A aquvy 9¢7 aduey|
me mmUFSQMm N‘_”O mmu_.rsuuv_.m
570 sisouny 00 siseuny
T6&'8P0'L JoURLIEA 79°808°1 AJUTUIVA
96'€8 uoneIA(] prepunly £6°7H uohriax( psvpuvig
00'sst SPeN 00'0LT PO
00081 uetpal 00'¥6T UBIpay
24 10417] pIUpURIS £6°7 JoLy] pluputly
7001 uealy 9867 Ay
LHOIAM HLONY

raaiimd SHYILDIBIB LY )

§6°¢T ($60XanaT 20UIPHUOD £L'9 (§6°0)mraT 20udpLUL))
80z wnoed 807 wnoy
£68'69 wng Q0g'Ls wng
0L1°1 Wnxew pép WX e
81 wnuiutiy Lo1 WA
sl s8uey L3¢ sduwy
0F'1 SRS 6570 SEUMONS
g1z SISGUn of'[ sisopny
10°15$°9¢ URHEA €6'(8F°T SIIBLITA
76'061 ueneA(] pIPUNIS T8'6Gh uoneas(y piepurlg
00°0tT peN GU'TET ape
00°0LT ueIpe 057992 ueipagy
YT'El JOLT pIEpURIS Cp'E oLy plrpuelg
10°9€E UBdN 8FCLT ueajy
IHOITAM HIDNYST

swonnd snpsydourdsy 'y

S et por Nool Y sataads pajdunrs patoopas Jo sansies aandiosagg g1 s|ge]



e e selected sampled species o sampling perad o Apnd 1 2 0 March 31 2k

[ B I Cophalapheds tubea
lemales Females
Length Woight LENGT] WEIGHT
Mean 20333 Mean 30337 Mean A2 NMean 156 66
Standard Frrer 3 34 Standard Error 1131 Standard Error 218 Standard Error 352
Muedan 26140 Median 23750 NMedin 210006 Median | 50 ik
Mode 23200 Mode 23000 Mode 235003 Mode 1901 00
Standard Peveation -4 86 Suandard Deviation 153 78 Standard L)eviation 3033 Standard Deviation oG 19
Vanance 2112 59 Varance 2303782 Vanance 93203 Variance 4,381 66
Kurtass 261 Kurtosis 088 Kurnosis 033 Kurtosis 13
Skewniess L+l Skewness ito Skewness .18 Skewness 0.85
Range 321 Range 765 Range 174 Range 87
Mirsmum 172 Miniraum 0 Muamum 114 Minimum 28
Mavimum 194 Maximum 835 Afaximum 288 Maximum 413
Sum 48,545 Sum 54,606 Sum 44,315 Sum 33,526
Count 18¢ Count 180 Count 214 Count 214
Confidence Level{( G300 655 Confidence Level($) 9500 207 Confidence Level(0.9300 4.09 Confidence Level(D.9500 £.87
Males Males
Length Weight LENGTH WEIGHT
Afean 30600 Mean 480 82 Mean 22416 Mean 186.50
Standard Egror 132 Standard Enor 3744 Standard Error 2.53 Standard Error 6.01
Medran 296 Median LD Median 224 Median 177.5
Mode 270 Mode 215 Moda 215 Mode - 163
Standard Deviation 4567 Standard Deviation 251.17 Standard Deviation 22,95 Stardard Devialion 341
Variance 240818 Varlance GIORS 83 Variance 526,60 Vanance 2960 67
Kurtosis <381 Kurtosis 003 Kurtosis 261 Kurosis 136
Skewness 421 Skewness 0.86 Skewness -0.33 Skewness 066
Range 205 Range 985 Range 133 Range 31
Minimum 205 Minimum 183 AMinimum 137 AMinimum 48
Maximum 430 Maximum 1170 Maximum 290 Maximurn 365
Sum 13,770 Sum 21,637 Sum 18,381 Sum 15293
Count 45 Count 45 Count 82 Count 82
Confidence Level(0.95) 14.34 Confidence Level(0.95) 7139 Confidence Level{0.95) 497 Confidence Level((t55) 11.7%
C. Matacanthus plumier: D. Melichtys niger
Femalcs Females
LENGTH WEIGHT LENGTH WEIGHT
Mean 26495 Mean 131.27 Mean 262.62 Mean H238
Standard Error 316 Standard Emor 440 Standard Error 7.34 Standard Error 14.91
Median 270 Median 130 Median 254 Mledian 435
Mode 270 Mode 130 Mode 250 Mode 470
Standard Deviation 2570 Standard Deviation A Standard Deviation 33.64 Standard Deviation 68.35
V'anance &00.72 Varjance 1,276.26 Variance 1.131.35 Vanance 4,G71.5%
Kurtosis 061 Kurtosis 0.61 Kurtosis 12.87 Kurtosis -0.46
Skewness -0.71 Skewness 0.35 Skewness 3.24 Skewness G.1%
Range 140 Range 193 Range 167 Range 253
Minimum 182 Minimum 42 AMinimum 228 Minimum 318
Maximum 322 Maximum 235 Maximum 395 Maximum 570
Sum 17,487 Sum 8,664 Sum 3,515 Sum 9,290
Count 66 Count &5 Count 21 Count 2
Confidence Level(0.95) 6.20 Confidence Level(0.95) B.62 Confidence Level{0.95) 14.39 Confidence Level(0.95) 29.23
Males Males
LENGTIH WEIGHT LENGTH WEIGHT
Mean 31490 Mean 225.99 Mean 275.13 Mean 36342
Standard Error 3.25 Standard Eror 6.50 Standard Error 1.78 Standard Emor 11.31
Median 314 AMedian pali] Maedian 273 Median 350
Mode 311 Mode 130 Mode 135 Mode s13
Standand Deviation 35.86 Standard Deviation ¥2 55 Standard Deviation 14.23 Standard Deviation erq2
Vanance 1,510.02 Vanance . 6,814.66 Vanance 202.56 Variance 18828 .
Kurtosis -0.03 Kurtosis 024 Kurtosis 1.48 Kurioses J88
Skewmess 004 Skewness .52 Skewness (.65 Skewness pES
Range 203 Range 199 Range 81 Range 613
AMintmurs 235 Minimum [ Ninimuwn 245 Minimum 285
Maimum 418 Maximum 465 Maximum 326 Maxamun 893
Sum 43,030 Sum 32316 Sum 17,608 Sum 36,039
Count 143 Count 143 Count &4 Count &)
Confidence Level(u.93) 6.37 Confidence Level(0.95} 13.53 Canfidence Level() 95) 349 Confidence Level{005) 2217

72
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Tabic 17 Catch summary by month and sexual matwration stage of selected sampled species.
Sevrd maturabion siage is define as fottows: 5 -

dvnad and wnle = unkrown
1M andhie plumienr{

AMonth
uak T s

A o « 2
Aay 3] 9] €
Jun 0 3] I
Jul o ] 0
Slug fol ol ¢l
Sep 2] o o
ot 3] 7] 7
Now ! 5 2]
Dec [} ! o2
Jan I & !
Jeb v 0 o
Alar 0 0 0
Tatal 2 6 12

B. Melichtys niger

Month

g Iz Wk
Apr l¢] o 2
May ¢} fe] o
Jun o o o
Jul o o o
Aug o o [¢]
Sep I¢) [s] o
Oct a [¢) o
Nov i H 3
Dec ol o) o
Jan 0 ¢} o
Teb ] o
Mar 0 £
Total 2 2 9
C. Holocentrus rufus
Month

Tz I3 Fa
Apr ] [o] !
May [} 0 2
Jun o o) o
Jul o] o 0
Aug o o o
Sep o] o [¢]
Oct 2 o a
Nov o) 1 I
Dec 2 1 2
Jan o ] 7
Feb [¢) 4 G
Mar [*] o 3
Total 5 7 22
. Ffolocentrus ascensionis
Month

Yy KE] Fa
Apr o o !
May a o o)
Jun o o 2
Jul o o o
Aug o o [¢]
Sep o a o
Oct 1 4] !
Nov > 7 !
Dec o ] 0
Jan I 1 2
Feb o 4
Mar o ! 3
‘Total 4 13 5

78

0
¢}
4
o
[
[7]
o]

=

C -0 Q00000

oW W=

- w Q0 0000 00

[V, I ]

-

S - T Q00T OO0 QO0Q

Sexual Maturation Stage

4]
o
I

Sexual Maturation Stage

e =209 00000

w

Sexual Maturation Stage

MO Q0 Q0 0 O

LR U

W
W

Sexual Maturation Stage

—_-

(5]

o o oD
Ok OO D

020 - 0 =
e @0 Q& Ow

[= I~ B« B Vo B

ok~ 2000 00
0w

[ -~

LR B N R Y

L8]

e}

=]

tn

BNWL SO QO N

NN HCO .00 03 00
L8] [
~N G N

-
-
Lo
W

P T R
L 000000 ~
00 ~0 083 -0

=]
13

~ o
W

o
a
B -

t

resting gonad, 2 = doveloping, 3 = vipe, 4 = spent
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