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Management and Ecological Note

On the conditions of the 2012 cannonball jellyfish
(Stomolophus meleagris) bloom in Golfo de Santa
Clara: a fishery opportunity?

A . G I R �ON -NAVA ,
Scripps Institution of Oceanography, University of California San Diego, La Jolla, CA, USA

C . L �OPEZ - SAG �ASTEGU I
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In 2012, a massive bloom of the cannonball jellyfish
Stomolophus meleagris (Agassiz) occurred in El Golfo
de Santa Clara (GSC), Sonora, Mexico, allowing the
local artisanal fleet to land approximately 20 000 t,
which generated almost 3.5 million US$ in revenue
(Agencias 2013). Moreover, the bloom generated such
enthusiasm that locals invested millions of dollars in
infrastructure and equipment hoping that 2013 would
bring another successful jellyfish fishing season. The jel-
lyfish never arrived in 2013 and those investments
became losses (Organizaci�on Editorial Mexicana 2013).
This situation prompts the question whether it is possible
and responsible to promote fisheries that are based on
resources that become available as a result of bloom
events. An analysis of environmental conditions that
allowed such a massive bloom to occur was undertaken
and a brief commentary on the long-term viability of
such bloom-related fisheries is presented.
The cannonball jellyfish, S. meleagris, is one of the

most exploited species of jellyfish globally with a distri-
bution spanning from New England to Brazil in the
Atlantic and from southern California to the equator in
the Pacific (Kramp 1961; Larson 1976; Omori 1978).
Reports of this species in Mexican waters include the
coast of Sonora, in the Gulf of California, all the way
south to Oaxaca, where they find prime habitat inside
coastal lagoons (Luna & Aguirre 1999). S. meleagris

can reproduce asexually during its polyp phase (Calder
1983), and water temperature is the main regulator for
strobilation (Hern�andez-Tlapale 2010). Sugiura (1965)
found that the critical minimum temperature to induce
strobilation is between 20 and 22 °C and Castelo-Bautis-
ta (2012) showed that polyps can only survive in areas
where temperatures do not exceed 29 °C and sufficient
food is readily available.
To analyse the 2012 bloom event, oceanographic

parameters were obtained by averaging data for sea sur-
face temperature (SST) and Chlorophyll a concentration
(Chla) from the Aqua/MODIS (NASA) sensor at a spa-
tial resolution of 9 km2 every 3 days for two localities:
Guaymas (27.800568 °N, 110.759894 °W) and GSC
(31.644338 °N, 114.497799 °W). Official landing records
reported by the Mexican Commission of Fisheries and
Aquaculture (CONAPESCA) were compiled from two
fishing offices: (1) GSC, where the bloom occurred; and
(2) Guaymas, a fishing port located 750 km south from
GSC, where cannonball jellyfish have been commercially
fished for the past decade.
When the 2012 jellyfish bloom occurred, fishers from

GSC started landing cannonball jellyfish on May 24th
and continued until July 9th when they had exploited
almost the entire bloom. Although there is no information
on the maturation time for S. meleagris, Pitt et al. (2008)
found that Catostylus mosaicus (Quoy & Gaimard), a
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scyphozoan with a similar life cycle, requires 28 days for
the maturation of an ephyra. This may suggest that the
high abundance of adult organisms in GSC was related to
a reproduction event approximately 1 month before.
Given that Guaymas is the nearest place to GSC where
this species is known to complete its life cycle (Carvalho
et al. 2011, 2012), it was assumed to be the reproduction
ground for the individuals fished in GSC. Considering an
advective movement of a jellyfish with the northward
Gulf of California Current, which has an average speed
of 30 cm s�1 and runs along the eastern coast of the Baja
peninsula until it reaches GSC (Lav�ın et al. 2006), a jel-
lyfish would take approximately 30 days to travel the dis-
tance between Guaymas and GSC. This is enough time
for the organisms to completely develop, supporting the
idea that Guaymas was most likely the main reproduction
ground of the adult individuals fished in the bloom in
GSC in 2012.
The Ideal Range of Temperature for Strobilation and

Survival (IRTSS) for S. meleagris is shown in Fig. 1

(Sugiura 1965; Hern�andez-Tlapale 2010; Castelo-Bautis-
ta 2012) as dashed lines. During 2012, the IRTSS coin-
cided with a very high Chla concentration (12 mg m�3)
and phytoplankton bloom lasting 1 month in the pro-
posed spawning grounds in Guaymas. Total catch in
GSC was calculated as an average for every 3 days and
was correlated to Chla in Guaymas 1 month before
(catch = 312.62 Chla + 787.56; r2 = 0.606; P < 0.01);
therefore, it appears that jellyfish abundance may have
been regulated by food availability at the reproduction
grounds during 2012. A decline in catch after Chla
returned to low values indicated the end of the bloom.
During 2013, there was a smaller phytoplankton bloom
at the beginning of the IRTSS in Guaymas, but no jelly-
fish were present in GSC. However, mean Chla in Guay-
mas during the IRTSS in 2012 was 3.1629 mg m�3,
while it was only 1.5120 mg m�3 in 2013. Even when
the jellyfish spawned and developed at Guaymas in
2013, the density of organisms was not high enough to
support a fishery more than 700 km to the north during

(a) (d)

(b) (e)

(c)

2012 2013

(f)

Figure 1. (a) Capture reported in Golfo de Santa Clara (GSC) during 2012 and (d) during 2013. (b) Chla (mg m�3) for Guaymas and GSC during
2012 and (e) during 2013. (c) SST (°C) in Guaymas and GSC during 2012 and (f) during 2013. Grey lines represent the parameters measured in
GSC and black lines in Guaymas. Dashed lines indicate the ideal range of SST to induce strobilation in S. meleagris and for adult survive.
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2013, as occurred in 2012. This analysis suggests that a
fishery of S. meleagris in the Gulf of California may be
regulated by the IRTSS, but also by food availability.
Spawning of S. meleagris in the Gulf of California has
been reported between February and May (Carvalho
et al. 2011), and it may be associated with the IRTSS. It
is, however, important to consider that there is not
always enough food to support a jellyfish bloom even if
SST conditions suit.
In recent years, there has been an emerging concern

worldwide regarding massive jellyfish blooms and their
relationship to environmental degradation and climatic
change (Mills 2001; Parsons & Lalli 2002; Purcell 2005;
Purcell et al. 2007). These types of events are generally
so unpredictable that in 2007, the scientific community
organised the ‘Second International Jellyfish Blooms
Symposium’ in Queensland, Australia, to try and under-
stand the causes and consequences of such blooms.
Many studies link jellyfish population blooms to climatic
trends at decadal scales (Purcell 2005), more often than
to ecosystems degradation. Even with such little under-
standing on jellyfish blooms, there is a growing market
based on the development of jellyfish fisheries that cater
mostly to an Asian market (Garrido et al. 2007).
While there has been a reduced occurrence of these

organisms in Asiatic waters, American waters have seen
an increase in jellyfish blooms in regions like the Gulf
of California and the Gulf of Mexico. US and Mexican
seafood buyers now regularly supply Asian markets with
jellyfish (Hsieh et al. 1996). In the last 5 years, Mexico
in particular has taken advantage of these new market
opportunities and fisheries are being established through-
out the Gulf of California, generating significant reve-
nues in Sonora and Sinaloa (Garrido et al. 2007;
Carvalho et al. 2011).
The results of this study show that the jellyfish pres-

ence in GSC in 2012 was likely associated with at least
two phenomena: (1) a phytoplankton bloom that pro-
vided food and (2) the IRTSS. Also, it is important to
note that the organisms were advected by a northward
current, and when they arrived to GSC, they found
favorable temperatures and food densities to sustain their
presence. The prediction of cannonball jellyfish blooms
may be a challenging task, but future work can rely on
the use of satellite information, fisheries records and
reproductive biology experiments to create models that
can predict the conditions that allow these organisms to
bloom. This study demonstrates that for S. meleagris to
occur in significant numbers in the GSC large and long-
lasting phytoplankton blooms occurring in Guaymas that
can support development to adulthood are required.
After such a productive fishing season in 2012, the

Mexican government began promoting fishing

programmes that aim at developing a jellyfish fishery in
the GSC. The government has issued fishing permits and
has even gone as far as organising training courses to
teach fishermen how to catch and process jellyfish as if
the presence of the resource can be guaranteed year after
year.
Research in Mexico has mostly focused on under-

standing the reproductive biology of S. meleagris and its
response to environmental stimuli (Luna & Aguirre
1999; Carvalho et al. 2011, 2012), but few efforts have
been undertaken to link this information to social and
economic information. Such analyses will be fundamen-
tal in informing the fisheries management of the region
strategies. It is important for fishers and fisheries manag-
ers to understand that the jellyfish bloom that occurred
in 2012 in GSC was an exceptional case, and that even
in places where this resource is regularly available, it
has been a challenge to establish reliable fisheries
because volumes vary largely from year to year. Invest-
ing in infrastructure, equipment and training to extract
such “bloom resources” that can not be somewhat guar-
anteed is not a responsible move. This is especially true
for communities that rely heavily on marine resources as
their primary source of income.
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