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ABSTRACT

Monthly variations of Catostylus sp. medusae abundance, size and
symbionts, and environmental conditions were studied in Panguil Bay,
Philippines from December 2013 to July 2014. Belt transect census at six
sampling stations yielded a mean abundance range of 0.1-1 m-2 with highest
values recorded during the intermonsoon months of April and May. Size (bell
diameter and wet weight)-frequency histograms indicated possible recruitment
of medusae during late northeast monsoon months of January to March. A
negative allometry was obtained for bell diameter and wet weight. Chlorophyll
a showed a significant positive correlation with abundance suggesting an
influence of planktonic food source. A total of 60 individuals of animal
symbionts were observed including the crab Charybdis feriata, the carangid
fish Alepes djedaba and the poicilostomatoid copepod Paramacrochiron sp.
This study reported the first record of Catostylus sp. medusae in Panguil Bay.
KEYWORDS: Belt transect census, zooplankton, intermonsoon, jellyfish

INTRODUCTION
Recent records show that six valid species of the rhizostome jellyfish
genus Catostylus (C. mosaicus, C. ouwensi, C. perezi, C. townsendi, C.
turgescens and C. viridescens) occur in Indo-Pacific waters (Dawson et al.,
2013; Gul & Morandini, 2013), and another four (C. cruciatus, C. tagi, C.
tripterus, C. ornatellus) inhabit Atlantic waters (Gul & Morandini, 2013).
Catostylus species inhabit estuarine environments and bays in the regions
where they were reported (Mayer, 1917; Pitt & Kingsford, 2000; Gul &
Morandini, 2013; Waryani et al., 2014).
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The identification of Catostylus medusae is based on color, size, shape
and the canal system of the bell (Kramp, 1961; Gul & Morandini, 2013).
Based on Agassiz (1862) and Kramp (1961), the canal system of Catostylus
has a broad, intracircular anastomosing network communicating directly with
both rhopalar and inter-rhopalar canals and with the ring canal. Oral arms are
present but without special appendages (Kramp, 1961). The morphological
features defining this genus are based on its type species Catostylus mosaicus
Quoy and Gaimard which is endemic to eastern Australia (Agassiz, 1862;
Kramp, 1961; Dawson, 2005). In addition, their coloration, bell diameter,
vellar lappets, and papillae may vary according to species (see Table 1, Gul &
Morandini, 2013) but can be population-specific as in the subspecies C.
mosaicus mosaicus from Port Jackson (central south-eastern Australia) and C.
mosaicus conservativus from the southern waters of Australia, i.e., Bass Strait
(Dawson, 2005).
Many species of Catostylus are considered edible and support commercial
jellyfish fisheries in Southeast Asian countries (Pitt & Kingsford, 2003; Omori
& Nakano, 2001; Nishikawa et al., 2008; Kitamura & Omori, 2010) and in
Australia (Pitt & Kingsford, 2003). The medusae of C. mosaicus are also
known source of mucins having anti-adhesion mechanisms against pathogens
such as Pseudomonas (Pearson et al., 2011). Catostylus tagi medusae are also
targeted recently as source of collagen necessary for many medical treatments
(Calejo et al., 2009).
Among the species of Catostylus, only C. mosaicus in Australian waters
has been intensively studied (Pitt & Kingsford, 2000; 2000b; 2003; Browne &
Kingsford, 2005; Dawson, 2005; Pitt et al., 2008; Gul & Morandini, 2013).
Very recent studies dealt with the identification (Tahera & Kazmi, 2006; Gul
& Morandini, 2013) and spatio-temporal patterns of occurrence of the
Pakistani species C. perezi (Waryani et al., 2014). Although Pitt & Kingsford
(2000, 2003) and Waryani et al. (2014) dealt with patterns of abundance and
sizes of Catostylus medusae, animal symbionts were excluded except in the
study of Browne & Kingsford (2005). Studies on jellyfish symbioses are
important not only in dealing with the ecological roles that these symbionts
play but also in understanding their diversity and management in harvested
medusae (Ohtsuka et al., 2010; 2011; 2012; Nishikawa et al., 2008). The
taxonomy of some Philippine species of Catostylus and other jellyfish species
has been reported by Mayer (1917) and Light (1921), but no subsequent
studies have been conducted on these gelatinous animals in the country (Geson
& Ongluico, 2013). The importance of Catostylus in fisheries, climate change
and biodiversity would merit studies of the population ecology of this jellyfish
in Philippine waters.
The aim of this study was to investigate aspects of the population ecology
of the newly recorded population of Catostylus medusae in Panguil Bay
focusing on the monthly variations of abundance, body size and the prevalence
and density of its symbionts.

64

Philippine Journal of Systematic Biology Vol. VIII (June 2014)

MATERIALS AND METHODS
Study site. This study was done near the mouth of Panguil Bay
particularly in the coastal waters of the municipality of Kolambugan, Lanao
del Norte (8° 6'29" to 8° 7'29"N, 123°55' to 123°54'56 E). The descriptions of
Roxas et al. (2009) and Canini et al. (2013) on the physical features of Panguil
Bay will be adopted here. The Panguil Bay is a 219-km2 body of water on the
northwestern side of the island of Mindanao (Fig. 1). The mouth of the bay is
sandy and gradually becomes muddy towards its shallower southern portion.
The Titunod, Kolambugan and Kulasihan rivers and the few nearby tributaries
such as Muntay creek enrich the coastal waters of Kolambugan. These
freshwater bodies are among the 29 rivers and 46 minor tributaries that bring
runoff with nutrients and suspended sediments into the Bay. The bay is a
southwestern inlet of the bigger Iligan Bay, and its depth gradually decreases
from the mouth to the inner portion. In a daily diurnal tidal cycle, the average
water velocity is 0.6 (ebb tide) and 0.5 m s-1 (flood tide) and the volume of
seawater exchange at the mouth is about 0.3 km3 per tidal cycle. The
circulation pattern in Panguil Bay is mainly influenced by the diurnal tidal
forcing and seasonal monsoon winds. Strong NE monsoon winds prevail over
Panguil Bay from November to March, but are strongest from January to
February. Southwest monsoon winds predominate from June to August. Weak,
variable winds typify the intermonsoon months of April and May. A salinity
gradient exists with high values (32 PSU) occurring at the mouth of the bay
and gradually decreasing towards the inner portions of the bay down to a low
of 5-10 PSU near river mouths.
Sampling of Catostylus medusae and environmental parameters.
Sampling stations were determined based on a reconnaissance trip on 10
December 2013 in the waters of Kolambugan, Lanao del Norte. Six stations
were established in the waters near the villages of Mukas, Poblacion,
Riverside, Rebucon, Muntay, and Kulasihan using a global positioning system
(GPS) (Fig. 1). Five permanent belt transects were created in each station
using GPS coordinates (Fig. 1B). The belt transect is 200 m in length and 5 m
in width, with each belt transect having a minimum distance of 10 m between
them. The width of the transect was determined by marking the side outrigger
of a boat. Medusae were counted while traversing along each transect at a
maximum speed of 1 m s-1 (1.94 knots). Early morning to early afternoon
sampling in all five transects was done once a month. Physico-chemical
variables from sub-surface (about 0.5 m depth) water samples were
determined at specific spots in the belt transect where the jellyfish were
sighted. Jellyfish locations in the transects were recorded using a GPS.
Sampling depth was measured using a weighted and calibrated rope and a
meter stick. Salinity was determined using an ATAGO (Japan) refractometer.
Water temperature and pH were determined using a pH meter (Eutech pH
Tester 30, USA). Dissolved oxygen was determined following the Winkler
titration method (Strickland & Parsons 1972). Chlorophyll a values were
determined using spectrophotometric methods of Lorenzen (1967). The
amount of total suspended solids was determined through gravimetric
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Figure 1. Maps indicating the sampling stations in Panguil Bay (A):
1 (Mukas), 2 (Poblacion), 3 (Riverside), 4 (Rebucon), 5 (Muntay),
6 (Kulasihan). Inset: Map of the Republic of the Philippines with
Panguil Bay enclosed in a rectangle. B. Positions of transects
(heavy lines) in each station. TR (Titunod River), KR
(Kolambugan River), MC (Muntay Creek), T (tributary), KLR
(Kulasihan River).
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techniques. Relative water movement was determined using the clod cards
dissolution technique of Duckworth et al. (2004). In this technique, the
dissolution rate of clod cards was determined and converted to percent (%)
dissolution (Duckworth et al., 2004). The clod cards were prepared according
to Doty (1971). At least 15 medusae were collected, if any, from a belt transect
using a scoop net for size (bell diameter and wet weight) and symbionts
analysis. Each medusa was placed separately in a clean polyethylene bag and
placed in a styrofoam container with ice. The bell diameter in mm and wet
weight in g were immediately measured for each medusa in the field.
Species identification of Catostylus medusae and symbionts. Medusae of
Catostylus were identified by examining the umbrellar canal system stained
with methylene blue (Fig. 2a) and other morphological features. The
descriptions of Kramp (1961), Dawson (2005), Kitamura & Omori (2010) and
Table 1 of Gul & Morandini (2013) were used to confirm the identification.

All surfaces of the medusa and tentacles were carefully inspected for
symbionts, and all symbionts were handpicked. The Charybdis feriata crab
symbiont was identified using the descriptions for Charybdis spp. of Poore
(2004) and Abelló & Hispano (2006). The symbiont carangid fish Alepes
djedaba was identified using the descriptions of Iwatsuki & Kimura (1996).
The copepod Paramacrochiron copepods were identified following the
descriptions of Ohtsuka et al. (2012).
Data analysis. Abundance was computed by dividing counts of individual
medusa per area (m2) covered by all belt transects. Variation among and
between monthly abundance was calculated using the non-parametric analysis
of variance (Kruskal-Wallis H test) and the Mann-Whitney U-test,
respectively. The relationship between individual bell diameter and wet weight
was analysed using simple linear regression with accompanying F-test for
statistical significance. All bell diameter and wet weight values were logtransformed prior to the analysis. Pearson’s analysis was used to analyse the
possible correlation between monthly jellyfish abundance and environmental
conditions. The prevalence (P) and intensity (I) of symbionts were determined.
P is the proportion (in %) of medusae with symbionts among all the medusae
examined (P = number of host divided by the total number of medusa
examined x 100), while I is expressed as the mean (±SD) of the number of
symbionts found in the associated hosts (Rózsa et al., 2000). All statistical
analyses were conducted using SPSS version 16.

RESULTS AND DISCUSSION
Species identification of Catostylus medusae. The distinctive
anastomosing canal of the Catostylus medusa connected directly with the ring,
rhopalar and interrhopalar canals (Fig. 2). Further morphological examination
revealed that the Catostylus medusae in Panguil Bay did not match with the
descriptions of any reported species of Catostylus. The medusae were closely
similar to C. mosaicus in many aspects except that the surface of the central
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portion of their exumbrella was smooth, and not coarsely granulated (Fig. 2b
& c). The medusa in this study has smooth velar lappets with microscopic
spots also found in the rhopalar lappets (Fig. 2d). A taxonomic paper
describing this potentially new species is under preparation.
Environmental parameters. The highest (0.105 ± 0.01 µg L-1) and the
lowest (0.017 ± 0.02 µg L-1) mean chlorophyll a concentrations were recorded
during the NE monsoon month of February (Fig. 3). Strongest water
movement was recorded in February (81.2 ± 0 %) while weakest water
movements were observed during the intermonsoon month of May (3.59 ± 1.9
%). The range of mean sampling depth throughout this study was 0.35 ± 0.07
to 2.87 ± 0.38 m. Mean salinity values across stations and sampling months
were almost similar (Fig. 3) except for the low salinity values recorded in
January (20.6 ± 6.65 ‰) and March (21.3 ± 1.15 ‰) in the Poblacion station.
The mean temperature range recorded in this study was 27.5 ± 0.12 to 30.4 ± 0
°C. Mean dissolved oxygen concentrations were high and comparable
throughout the sampling period with a range of 6.55 ± 0.4 to 8.5 ± 0 to mg L-1.
The mean pH range recorded was 8.5 ± 0.16 to 7.9 ± 0.09. Highest mean total
suspended solids were recorded also in February (Fig. 3).
Temporal patterns of jellyfish abundance. The average number of
individuals of jellyfish per m2 was comparable between months (H = 5.16, df
= 6, p > 0.50) (Fig. 4) with high variation in abundance per transect which is
expected for the generally clumped or swarming sub-populations of the
medusae (Pitt & Kingsford, 2000). Despite the large monthly variation, a
temporal pattern was discernible in the abundance of Catostylus in that highest
values were observed in the intermonsoon months of April and May (U =
12.26, p < 0.05 for all) while lowest values were seen during the northeast
monsoon months of February and March (U = 15.18, p < 0.05 for all).

Pitt & Kingsford (2000) reported that the abundance of the Australian C.
mosaicus followed a seasonal pattern in Lake Illawara, New South Wales with
greatest counts between February and July, with peaks in April, May and June.
The abundance in another location (Botany Bay, New South Wales) peaked in
April and January (Pitt & Kingsford, 2000). Waryani et al. (2014) noted a May
peak for C. perezi medusae in the coastal Indus Delta of Sindh, Pakistan, but
other stations such as Bhanbore and Mirpur Sakro had different abundance
peaks that occurred in March and December to January, respectively. Clearly,
despite some similarities in peak months, the temporal abundance pattern of
Catostylus medusae varied in different study areas. These differences in
temporal abundance peaks could be attributed to a host of physical factors with
different degrees of influence on the abundance of gelatinous zooplankton
populations (Graham et al. 2001), apart from the possible influence of
different latitudinal or geographical locations of study areas (Dawson &
Martin, 2001). If indeed we have a new Catostylus species, species-specific
life history strategies may contribute to the abundance pattern seen in Panguil
Bay (Arai, 1997).
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Figure 2. A. The canal system of Catostylus sp. occurring in Panguil Bay. I –
ring canal, II – interrhopalar canal, III – rhopalar canal, IV –
anastomosing canal in subumbrellar view; B. fresh specimen of
Catostylus sp.;; C. aboral view of Catostylus sp. medusa; D. velar
lappets (thick arrow) and a rhopalium of the medusa (thin arrow
points to the rhopalar lappet). Scale bars: a. 5 mm, b. 10 mm, c. 2
mm, d. 3 mm.
In this study, only chlorophyll a showed a positive significant correlation
with the abundance of Catostylus medusae in Panguil Bay (Table 1). This
indicated a possible influence of phytoplanktonic primary production on the
abundance of the jellyfish. This seems plausible because the primary
prim
food of
the related species C. mosaicus is zooplankton (Pitt et al., 2008), the
production and biomass of which are largely dependent on phytoplankton
and/or chlorophyll a production. The abundance of Catostylus medusae in
Panguil Bay possibly depended on the density of the dominant sergestid
shrimp Acetes spp. and other zooplankton based on a stable isotopes study
(Metillo, unpublished data).
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Figure 3. Monthly averages of environmental parameters at Catostylus sp.
sampling stations 1 to 6 in Panguil Bay. Station color codes
rightmost of Figure.

Figure 4. Temporal average abundance as individuals m-2 (bar graphs) and
average bell diameter in mm (filled circles) of Catostylus sp.
medusae collected in Panguil Bay from December 2013 to July
2014. Error bars = standard error.
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Table 2. Intensity ±SD and prevalence (in parentheses) of symbionts of Catostylus medusae in the mouth of Panguil Bay (months with
no values indicate absence of symbionts from medusae examined).
Dec
Symbionts
Crab:
Charybdis feriata

Jan

1 (6)

Fish:
Alepes djedaba
Copepod:
Paramacrochiron sp.
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Crab megalopa

Feb

2±1.4 (31)

2.1±1.6(45)

2.5±0.7(13)
1 (6.3)

Mar

April

May

June

1 (6.3)

1 (6.7)

1 (6)

1.3±0.5(44)

1 (6.9)

July

1.3±0.5(27)
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Table 1. Pearson’s coefficients (ρ) and statistical significance ((p)) output of the correlation analysis of the monthly abundance of
Catostylus medusae and sampling location environmental parameters. Temp = temperature, Chl a = chlorophyll a,, n = number
of samples analysed, * = statistically significant at p < 0.05,
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Low counts during the months of February, March and June may be
attributed to difficulty locating medusae when the sampling trip coincided with
turbulent sea conditions. Reduced numbers may also be attributed to increased
mortality due to turbulent and unfavourable conditions (Pitt & Kingsford
2003; Waryani et al., 2014). In Panguil Bay, the low abundance of the
medusae in February seemed to coincide with very high water movement and
elevated amounts of total suspended solids (Fig. 3). Waryani et al. (2014)
associated the large aggregations of medusae of C. perezi to the topography of
the estuary, particularly in calmer areas that are protected from strong
monsoonal winds. More sheltered estuarine river mouths also allow the
retention of jellyfish populations as these areas are relatively calmer enabling
medusae to swim and maintain their position in the upper reaches of the
estuary as against the deeper regions with stronger water movements (Pitt &
Kingsford, 2000; Waryani et al., 2014).
In addition, the location of transects may have affected the observed
abundance of medusae. Pitt & Kingsford (2000) observed that sampling
stations closer to riverine inputs showed greatest number of individuals. This
is true in the present study with transects close to river inputs such as in the
Riverside and Kulasihan stations which had higher abundance of medusae. In
January and June, for example, medusae were counted from river mouths with
salinities ranging from 14 to 20 PSU. Medusae thrive in these low-salinity
waters since these environments may be unfavorable for their predators
(Moyano et al., 2012).
Temporal patterns of jellyfish umbrella sizes. Bell diameters of the
Catostylus medusae varied significantly between months (H = 85.35, df = 6, p
< 0.0001) indicating seasonality in body size which may coincide with the life
cycle of the jellyfish (Fig. 4). Monthly body size (bell diameter and wet
weight)-frequency histograms (Fig. 5) also indicated size variations among
months. They were smallest during the Northeast monsoon months of January
and February (U = 15.16, p < 0.01 for all), then size increased to 80-100 mm
bell diameter by March (U = 16.17, p < 0.01 for all) and during the warm
intermonsoon months of April and May (U = 18.25, p < 0.01 for all). Size
continued to further increase during the early southwest monsoon months of
June and July (U = 13.26, p < 0.05 for all) to sizes comparable to those in the
early northeast monsoon of December (U = 11.19, p < 0.05 for all). The
highest bell diameter average of 170 mm was observed in December. This
biggest size in Panguil Bay was smaller than the maximum diameter recorded
from the C. mosaicus medusae of New South Wales (Pitt & Kingsford, 2000;
Pitt & Kingsford, 2003). The monthly diameter values in Panguil Bay also
differed from those reported in the Australian C. mosaicus (Pitt & Kingsford,
2003). For instance, the average diameter obtained in May was ~110 mm, but
the May 1998 mean values from the Australian estuaries were only ~80 mm.
In fact, life cycle, growth and recruitment of C. mosaicus are very variable
even among different estuarine habitats in Australia (Pitt & Kingsford, 2000).
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In contrast, the large sizes observed from the medusae of Panguil Bay and
from Pakistani waters occurred in June and July (Waryani et al., 2014).
However, the large C. perezi medusae (300-349 mm) recorded (Waryani et al.,
2014) dwarfed the large Catostylus medusae of Panguil Bay.
The temporal patterns of the occurrence of different sizes of medusae
depend on the timing of recruitment and strobilization that depend on many
environmental factors such as temperature, salinity, and feeding rate of the
strobila (Pitt, 2000; Purcell, 2007). Environmental differences related to their
geographical positions (austral vs. boreal localities) may also explain size
variations within the same sampling period in Panguil Bay to that of the
previously reported Catostylus medusae of the Australian and Pakistani waters
(Pitt & Kingsford, 2000; Waryani et al., 2014).
Figure 6 shows the bell diameter and wet weight relationship for all
Catostylus sp. medusae measured during the study. The regression coefficient
was much less than three (3) suggesting negative allometry, i.e., a slower rate
of increase in body weight as the bell diameter increases in the medusae.
Negative allometry was also observed in C. mosaicus medusae collected from
Australian estuaries (Pitt & Kingsford, 2003). A large bell diameter has an
adaptive significance in jellyfish as the size of the bell of the medusae can
affect their feeding and swimming behaviour (Arai, 1997).
Prevalence and intensity of symbionts. A total of 60 individuals of
animal symbionts were collected from Catostylus medusae sampled from
December 2013 to July 2014. Composed mainly of crabs, fish, and copepods,
the intensity and prevalence of the larger crabs and fish larvae were highest in
April and May, while copepods became more prevalent on January to March
and July (Table 2). The crucifix crab Charybdis feriata (Fig. 7A) individuals
were usually found clinging onto oral arms and sometimes on the dorsal
surface of the medusa bell. There were instances that the crab was found in the
subgenital ostium of other individuals. Among the known host jellyfish of the
crab are Rhopilema esculentum, R. hispidum, Mastigias sp., Stomolophus
meleagris and Nemopilema nomurai (Suzuki, 1965; Panikkar & Prasad, 1952;
Ohtsuka et al. 2009; Ohtsuka et al. 2010; and Towanda and Thuesen, 2006).
The shrimp scad Alepes djedaba (Fig. 7B) were collected with the medusae.
The fish is also a commensal of Phyllorhiza punctata (Cevik et al., 2011).
Kondo et al. (2014) listed other species of jellyfish hosts of the crab and
carangid symbionts. Copepod symbionts of the genus Paramacrochiron (Fig.
7C) were also found. Paramacrochiron copepods are known symbionts of
medusae (Browne & Kingsford, 2005; Ohtsuka et al., 2012).

Compared to previous reports enumerating the number of symbionts on
the medusae, the number of fish and copepod symbionts from Catostylus
medusae of Panguil Bay, indicated by their prevalence and density in Table 2,
is lesser. Ohtsuka et al. (2010) collected 43 Alepes djedaba carangid
symbionts from one Rhopilema hispidum medusa. Kondo et al. (2014)
collected an average of 49.4 Alepes djedaba juveniles from Lobonemoides
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Figure 5. Monthly size (as bell diameter in mm) - and wet weight (in g) frequency histograms of Catostylus sp. medusae collected in
Panguil Bay from December 2013 to July 2014.
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Figure 6. Relationship of the logarithm of bell diameter (BD) in mm and log
medusa wet weight in g of Catostylus sp. collected in Panguil Bay
from December 2013 to July 2014. Inset is the linear regression
equation and regression coefficient (R2) and the probability or p
value.
robustus host medusae in Carigara Bay, Leyte Island, Philippines. Browne &
Kingsford (2005) found a very high number of copepod symbionts with a
maximum of 5, 675 individuals on one C. mosaicus medusa. These reports
have very high number of symbionts compared to the maximum intensity of
Alepes djedaba (2 ± 1.4) and copepod symbionts (2.5 ± 0.7) obtained in this
study. This trend is probably attributed to the complexity of the form of the
host (Rountree, 1983). The host Catostylus medusae of Panguil Bay is smaller
and morphologically less complex than the other host medusae compared. This
can limit the number of symbionts forming in the medusae (Rountree, 1983).
Juvenile fishes associated with medusae are thought to take advantage of
the cover that the medusae can provide against predators (Masuda et al., 2008;
Ohtsuka et al., 2009, 2010). Crab symbionts are thought to benefit from
dispersal, shelter, transport of juveniles and larvae advantages through the
medusae (Nogueira & Haddad, 2005). The proposition that crabs can gain
dispersal gains was questioned recently since crabs can be transported
inadvertently to waters, e.g., turbulent estuarine parts, which can be
unfavorable for crabs (Moyano et al., 2012). Crabs may also feed on the oral
arms, gonads and trapped zooplankton prey of host medusae (Moyano et al.,
2012). As in the crab symbionts, commensal copepods can also benefit from
host medusae through feeding and dispersal (Ohtsuka et al., 2012).

75

Philippine Journal
nal of Systematic Biology Vol. VIII (June 2014)

Figure 7. Symbionts of Catostylus sp. from Panguil Bay. A. Charybdis
feriata, B. Alepes djedaba,, C.1. Female Paramacrochiron sp., C. 2.
Male Paramacrochiron sp. Scale bars = A. 5 mm, B. 10 mm, C.1
500 µm, C.2 450 µm.

CONCLUSION AND RECOMMENDATION
The monthly temporal variation in abundance and bell size and animal
symbionts of the Catostylus sp. medusae in Panguil Bay were examined in this
study. A high variation
riation in the abundance of Catostylus medusae in the mouth
of Panguil Bay was found from December 2013 to July 2014, but highest
values were observed during the intermonsoon months of April and May while
the lowest were seen during the northeast monsoon months
m
of February and
March. Bell diameter and biomass of Catostylus medusae varied between
months indicating maximum recruitment possibly during late northeast
monsoon. Body weight increased at a slower rate as the bell diameter
increased indicative of negative
gative allometry. Chlorophyll a showed a positive
significant correlation with the abundance of the medusae indicating a possible
influence of the planktonic food chain on the abundance of the jellyfish. The
influence of the abundance gradient of zooplankton
zooplankt in Panguil Bay to the
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abundance of the medusae needs to be determined. Animal symbionts were
composed of copepods, crab, and fish, which are noted commensals of
scyphozoans. Harvesting the medusae for commercial purposes will have
impacts on the ecology and biology of the animal symbionts. In order to
enhance abundance estimation of the medusae, other sampling techniques are
recommended like bottom trawls, SCUBA diving using a clear Perspex glass
cylinder or a large quadrat that can easily be deployed at sea. Deeper sampling
depths, and longer and wider transects are also recommended. Increased
sample size for body size-frequency analysis would be ideal to clearly
demonstrate growth and recruitment patterns of Catostylus sp. medusae.
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