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Introduction
Coral reefs are highly complex and high diversity systems that are distributed in tropical
and subtropical areas of the Planet (Ault et al., 2005). From the economic point of view,
are highly productive in terms of tourism and production of fishery resources, and other
supplies for human consumption.
One of the fishery resources reefs Mexico is the queen conch (Strombus gigas L.) that
is widely distributed from the Mexican Caribbean to the Gulf of Mexico in the state of
Veracruz, but is currently limited to some reefs of the Gulf of Mexico and Caribbean sea
(Baqueiro, et al. 1999).
This conch represented the second fishery resource, surpassed only by the spiny
lobster (Panulirus argus) (Jesus-Navarrete et al., 1992). Despite the different
management strategies that include catch quotas, bans reproductive, and protected
natural areas, as the Alacranes reef itself, resource recovery in Mexico and elsewhere
in the Caribbean, has not been visible (Stone r al. 2012).
Importance of the Conservation Plan
The dynamics of the fishery in Alacranes reef was the same as in the Caribbean, with a
maximum growth around the seventies and a drastic decline from the eighties, which
led to the closure of the fishery in the Yucatan coast in 1988 (Official Journal of the
Federation 1988), which later became a permanent ban from 1994 (Official Gazette,
March 16, 1994).
The remoteness of the reef and perhaps the lack of enforcement were the two main
problems for resource recovery.
After a lengthy ban (20 years) there are no signs of recovery queen conch in Alacranes
reef, since the work to assess the density of organisms on the reef show no significant
change. E n 1998, Perez et al., r eportaron a density of 0.0084 organismos.m * during
the summer of 2002 the same authors sampled the resource again, finding a density of

0.0043 organismos.m * including juveniles and adults, while De Jesus et al. (2014)



reported a density (0.013 organisms.m 2 with less than 38% of adults, so as you can
see, there are no signs of recovery conch population.

This is complicated by the oceanographic conditions, possibly indicating that there is a
significant flow of larvae from s the Caribbean Sea, (Pérez and Aldana, 2003), as on
sampling within the reef, the larvae collected corresponded with agencies sizes
between 520 and 990 microns, indicating develop within the reef lagoon, and therefore
the conch population Alacranes depends on its own production of larvae. U n similar
result was found by Paris et al. (2008) and the dynamics of the larvae, showed low
larval connectivity to the Caribbean. E n consequence conch population in Alacranes,
depends on a minimum density of adults, because the reproduction is not performed if
the density is less than 0.0056 organisms.m 2 and spawning will not be submitted if the
density is less than 0.0048 organisms.m ? (Stoner and Ray, 2000).

While the status of the conch is considered commercially threatened, there is no risk of
extinction of the species, since genetic diversity found in the reefs of the Mexican
Caribbean is moderate to high, suggesting that there would be no threat to the
species (Perez-Enriquez et al., 2011).

Therefore conservation criteria conch in Alacranes reef should consider all stages and
all the variables that affect their distribution and abundance, in order to achieve effective
resource recovery in the medium term.

Fishery Problems

The take of queen conch in the Caribbean has followed international demand with catch
peaks in the seventies and a gradual and sometimes drastic decrease in the fishery in
several locations or countries (Bermuda, Cuba, Florida, Venezuela Virgin Islands US)
Tewfik et al. (2003).

Despite the various measures of regulation and management, there are no signs of
substantial recovery of the population (Stoner et a I., 2012).

History of the fishery in Yucatan



In Yucatan, fishing conch was performed in Alacranes reef, located 120 km from the
coast, this situation did not allow an adequate and constant vigilance so quickly
recourse showed signs of deterioration. So a catch m aximum of 333 tons in 1971, a
gradual drop to 54 tonnes was recorded in 1975, causing a cancellation of fishing

licenses (INP, 1976) (Fig.1).
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Figure 1. Evolution of catches staircase in the Yucatan Peninsula (Source: INAPESCA).

In 1979 the catch was started in the Yucatan coast, with species such as white
conch (Strombus costatus) the lancet conch (Strombus pugilis), the punch (Busycon
sp) and tomburro (Xancus angulatus) and major ports of landing jurisdiction n Celestun,
Sisal, Rio Lagartos and Progress. Although the fishery remained fairly stable in the end

showed signs of over-exploitation in 1987 (Fig. 2).
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Fig. 2. Capture | conch Strombus gigas in Yucatan, (Source: SEPESCA, 1989).

This caused a permanent ban from 1988 and the cancellation of permits granted for
inshore fishing establishment and Alacranes reef (DOF, July 25, 1988, Yafiez-Arancibia,
1994, DOF, February 13, 2009).

The last assessment in Alacranes reef showed that densities remain low, and in some
places the reef not h ubo presence of the conch, as shown dela mollusk spatial
distribution in the different months of collection. In September 2013, the sites Al, A8,

A9, Al5, conch were not present, while sites A2, A11 and A20 is less than 50 conch /

ha), (Fig. 3).
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Fig. 3. Spatial distribution of conch at Alacranes reef, September 2013.
The rest of the sites showed densities above 50 conch / ha, and may not have problems

with reproductive encounters.

In March 2014, the behavior of the spatial distribution of the conch was similar (Fig. 4).



Densidad Individuo/ha (Marzo 2014)
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Figure 4. Spatial distribution of the density of conch in March 2014.

Sites Al, A6, A8 and A15 had no presence of organisms, while sites: A9, A10 and A13

had a density less than 50 conch / ha. The remaining sites showed greater than 50 to

586 conch densities and / ha. In particular the site Al17, close to Isla Perez, had the

highest density and is possibly one of the sites conducive to move to larger conch,

places without the presence of organisms.

In July, a similar pattern to previous months was found, in Figure 5 we can see the

spatial distribution of conch in Alacranes reef, and in September 2013 and March 2014

or densities ranged from 616 conch / ha.



Densidad Individuo/ha (Julio 2014)
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Figure 5. Spatial distribution of the density of conch in July 2014.
Again the Al, A9, Al5 and A18 sites had no presence of conch. The A2, A8 and A10,
sites had less than 50 conch / ha. The remaining sites showed densities greater than 50
conch / ha, highlighting A4, A5 and A7 sites had a density of more than 300 conch /
ha. Should be noted that in all cases we are talking about a density which includes
juveniles and adults, so that high values could be misleading.
Legal Framework
The Law of Fisheries and Aquaculture sustainable (LGPAS) states in its article 8 that
the regulation, promotion and management of fishery resources accruing to the
Secretariat of Agriculture, Livestock, Fishing and Food (SAGARPA), through the
National Commission Aquaculture and Fisheries (CONAPESCA).



The conch fishery in Mexico is regulated by NOM-013 PESC-1994, which establishes
the conditions and procedures for the operation of conch species in the waters of
Federal jurisdiction, this standard complements the NOM-009-PESC-1993 establishing
procedures for determining the times and closed areas, to catch the action, establishes
the minimum legal size for the capture of species: for Strombus gigas (200 mm shell
length), capturing procedures dictate, which is semi-autonomous and autonomous (lung
and SCUBA) diving, and is determined to catch quotas are established in accordance
with the monitoring carried out by the National Fisheries Institute.

These fishery management strategies have not been effective because: 1) the closure
established from March to November each year does not correspond to all the months
in which females are reproducing, as it has been shown that there is not a correlation
between the closure and reproductive capacity because egg laying females have been
observed throughout the year in the Mexican Caribbean (Corral and Ogawa, 1985).

The legal minimum size of 200 mm shell length is another measure that has been
established, but it is not an effective tool because it has been shown that at that size,
many conch have not yet formed a lip, or there is no correlation between shell length
and gonadal maturity, as Aldana and Frenquiel, (1998) have shown for different sites in
the Caribbean.

Based on this concern, it has recently been proposed to use the thickness of the lip as
management criteria to separate sexually mature adults from juveniles
(Stoner et al., (2012), however, this academic proposal has not been incorporated by
the countries that share the resource, so froma legal point of view there are no
substantial changes in local populations.

As most problematic resource mentioned has to do with the lack of monitoring in the
coastal area in general and particularly in marine protected areas as park rangers have

no authority to stop or punish the offenders, so that there is a loophole.



Due to the low densities of conch found at Alacranes reef (Average = 0.013 ind.m 2 it is
not appropriate to speak about restoring the fishery, or generate or propose
management strategies, but rather it is more appropriate to establish conservation
measures that restore the conditions required for the viability of the species, to promote
a greater number of reproductive encounters and management of organisms to
increase their density. Therefore the following measures are proposed:
1) Translocate conch from deep to shallow waters area.
At Alacranes, the reef management authority, using the fishing sector and
coordinated by academics, should implement this strategy, which would improve
the number of adults and induce reproductive meetings. To do that, first
determine the sites of "origin" that match similar genetic characteristics between
conch and second, establish the areas where the conch, having the biological
conditions of shelter and food to sustain the biomass of organisms to be
introduced. Naturally, consideration should also be given to sites where
increased surveillance will be possible. This measure has already been
implemented elsewhere (Delgado etal.,, 200 4) and has demonstrated that
transplants can improve density and reproductive encounters. Having a conch
control through tagging can help determine their activities and home range of the
species. Some studies have previously been performed to determine the
characteristics of habitats or micro-habitats for conch translocation, for example
to ensure enough food. Within this measure, and perhaps on a larger scale,
studies could be conducted to determine genetic "distances" or genetic
similarities among different populations and move only those that exhibit high
affinity (Landines, et al., 2011).
2) Assess the reproductive activities of adults. It is important to know if there have
been changes in reproductive activities of conch resulting from the low density of

organisms. In the latest stock assessment (Jesus-Navarrete et al. 2014), no



3)

4)

reproductive activities of conch were observed in all of the Alacranes reef
lagoon. Perez and Aldana (2003) reported that reproductive activities such as
coupling, occurred from January to October, that spawning was related to water
temperature and were more common from February to September, and
apparently do not stop when cooler northerly weather systems are affecting in
the area. Egg masses were visible in April and May. Although we did not find that
there are any significant differences in densities between our study (average
0.013 ind.m 2) and those of Perez and Aldana, 2003, they observed a greater
number of reproductive activities, despite have lower densities (0.004, 0.003, and
0.035ind.m »

Determine the abundance of larvae and locate recruitment sites of juveniles.
It is necessary to know the abundance of veligers, their size distribution and
periods of maximum abundance and to relate to reproductive activities of adults.
The larval abundance should correlate with the abundance of juveniles in the
benthos, for which we must conduct studies to meet the settlements of juveniles,
since this way you can also protect through increased surveillance and promote
further growth of organisms. It has been established that there are "biological
keys" for the recruitment of conch (Davis, 1994) and there is an ontogenetic
separation between the organisms with juveniles, associated mainly with
seagrass beds, where they find shelter and food (Stoner et al. 1996) and in areas
of coral where they frequently form aggregations (Dany Ichuck et al., 2003). Once
these sites are identified, they could be proposed as the core area or dedicated
solely to research, where fishing is prohibited.

Local captive breeding of conch larvae and juveniles to seed recovery sites in
Alacranes reef. It is important to consider which institutions could provide
necessary human resources and infrastructure for captive breeding and out-

planting of individuals raised this way. This aspect would have to be designed to



generate juveniles 3-4 cm in length that can be tagged and out-planted in the
Alacranes reef, which will allow observations of growth rates, juvenile behavior
and the association with different micro-environments on the reef.
In conclusion, densities of Strombus gigas appear to have increased slightly since
1988 (0.00048 individuos.m 2 to the present day (0.013 individuals. M ) but this
density is mainly composed of juveniles and few adults, so it is not possible to re-
establish fishing activities. It is necessary to establish scientific committees, or take
advantage of the members of the Scientific Council of the Park, to discuss the most
feasible options for the conservation and recovery proposals and to obtain national
and international funding for the activities proposed.
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