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Abstract
Present study was conducted along the coastal waters of Ratnagiri, West coast of India from October 2023 to May 2024. Total 15 individuals of Rhopilema hispidum belonging to genus Rhopilema were caught in trawl net. Spearmen correlation was done to correlate Rhopilema hispidum with hydrobiological parameters. Result showed significant positive correlation with water pH and nutrients such as phosphate and silicate, while negative correlation was observed with nitrate, nitrite and water temperature. Positive correlation was observed with fish species such as Arius maculatus, Alepes djedaba, Cynoglossus arel, Epinephelus diacanthus, Gerres filamentos and other fish species. High abundance of Rhopilema hispidum was recorded in the pre-monsoon season when high nutrient concentration of phosphate and silicate.
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1. Introduction
The Indo-West Pacific area, which extends from the Gulf of Aden north to Japan and east to the Pacific, is home to the sand jellyfish, or Rhopilema hispidum. According to their ecology, these jellyfish usually live in coastal waters, bays, and estuaries at depths of pelagic-neritic zones in tropical climates (Kramp PL, 1961). The existence and effects of this jellyfish species have been seen along the Indian coast, and it is widely distributed (Kramp PL, 1961; Ramkumar et al., 2024; Gul and Morandini, 2015). The number, distribution, and effects of R. hispidum blooms on commercial fishing activities in the Arabian Sea, namely along the Palghar coast, have been the subject of recent studies. These blooms take place at depths of 10 to 40 meters throughout the two main seasons of October to December and March to May. Jellyfish population growth may make fishing more difficult, resulting in financial losses and changes to fishing tactics (Ramkumar et al., 2024). 
Ecological and financial concerns have been highlighted by the growing number of Rhopilema hispidum blooms along the Indian coast as they compete with other marine species for resources and change the dynamics of the food chain, these blooms have the potential to upset marine ecosystems. By destroying nets, decreasing catch, and raising operating expenses, they can economically harm the fishing sector. Developing successful management methods to lessen the effects of these bloom events on the coastal environment and nearby populations requires an understanding of the elements that cause them, including as pollution, overfishing, and environmental changes. Addressing the issues raised by R. hispidum and guaranteeing the sustainable use of marine resources along the Indian coast require ongoing study and observation.
2. Material and Methods
From October 2024 to May 2024, a motorized commercial trawl fishing boat was used for monthly sampling along south Konkan coast of Maharashtra. Trawl samling was conducted in monsoon season due to fishing ban and rough weather conditions (From June 2023 to September 2024). Samples of sea surface water were taken during each trawling operation in order to examine hydrobiological characteristics. Study area was divided into two sampling stations which are located at 18 meters and 36 meters depth respectively, which falls between the coordinates 17°16'49"N, 73°10'54"E and 17°16'56"N, 73°10'38"E (Figure 1). Monthly water samples were collected from surface waters at fixed station. Collection of jellyfish, Rhopilema hispidum was done using the trawling operation (Figure 2). Hydrobiological parameters like sea surface temperature, salinity, dissolved oxygen, phosphate, silicate, nitrate, nitrite and ammonia were also collected. Sea water samples were collected using a Niskin sampler (2.5L), and a standard calibration mercury thermometer with precision of 0.1℃ was used for measurement of the surface water temperature (Figure 3). Water quality parameters and nutrient analysis were done for each water samples, nutrient analysis was done with standard procedure prescribed by Strickland and Parson (1972). Spearmen correlation was obtained for R. hispidum and hydrobiological parameters including trawl catch composition (Table 1 and Table 2).
3. Result and Discussion:
Rhopilema hispidum is a large jellyfish from the family Rhizostomatidae, frequently located in the Gulf of Kutch (Kumawat et al., 2022). During overall study period total of 15 specimens (Figure 1) were caught in bottom trawl net, having bell diameters ranging from 29 cm (min) to 90 cm (max) and wet weights ranging from 110 g to 10,440 g. The jellyfish possesses a dome-shaped bell characterized by a thin mesoglea at the center and a textured exumbrella with two varieties of warts: small, rounded, colorless warts and bigger, brownish pointy warts mostly located at the periphery. The medusa exhibits a palewhite coloration, characterized by inflated, rough, brownish, wart-like formations on the upper surface and periphery of the exumbrella, resulting in a characteristic look. The bell margin consisted of 80 lappets, consisting of eight large circular velar lappets and two little pointy rhopaliar lappets per octant, featuring minute vertical ridges on their surfaces. The species contains eight rhopalia (sensory organs) and lacks central mouth opening, and has eight J-shaped, three-winged mouth arms united halfway along their length, with 16 scapulets and many digitate, club-shaped appendages, and long whip-like filaments at the arm disk. The gastrovascular system has 16 radial canals. Ring canal was absent. It has four subgenital ostia, each with one big and two little papillae. 
 Jellyfish belonging to family Rhizostomatidae have mouth arms with three wings that are joined at the base. Scapulate medusae with terminal fusiform and/or filamentous appendages on the mouth arms set the genus Rhopilema apart within this family (Martellos et al., 2016; Jarms and Morandini, 2019; Kumawat et al., 2022). Rhopilema hispidum is one of six recognized species in the genus Rhopilema. As reported in earlier studies (Vanhoffen, 1888; Kishinouye, 1899; Light, 1914; Jarms and Morandini, 2019), the morphological characteristics of R. hispidum medusae reported in this study are consistent with others. Distribution of R. hispidum was reported from Hong Kong (Vanhoffen, 1888), Nagasaki (Kishinouye, 1899), the Philippines (Light, 1914), the Red Sea (Vine, 1986), and Pakistani waters (Gul and Morandini, 2015) while from Indian waters its distribution was reported from Maharashtra - Mumbai (Dagha et al., 2021), Gujarat: Off Gujarat coast (Chakrapany, 1984), Odisha - Puri (Rao, 1931), Gulf of Mannar (Menon, 1936; Saravanan et al., 2016; Ramesh et al., 2020) Tamil Nadu - Chennai (Chakrapany, 1984; Menon, 1930), Palk Bay (Panikkar and Prasad, 1952; Saravanan et al., 2016; Saravanan & Laxmanan, 2022); Porto Novo (Kanagaraj et al., 2008), Kerala - Thiruvananthapuram (Ramakrishna & Sankar, 2003; Chinnadurai et al., 2019). 
[bookmark: _Hlk179461751]Excess of nutrients in the water causes hypoxic conditions, which cause fish to disperse from the region and increase the number of jellyfish (Officer et al., 1984; Rosenberg et al., 1990). The main factors influencing the jellyfish population's richness are the amount of food consumed and the high nutritional input (Arai, 2001). The podocysts of Rhopilema sp. can endure harsh environmental circumstances such hypoxia and low salinity (Fu et al., 2019). Rising jellyfish abundance in several regions of the world happens owing to severe hypoxic conditions, which could be attributable to the nutrient enrichment more than a rising water temperature (Boero et al. 2016). In the present study the abundance of Rhopilema hispidum was recorded highest when the phosphate and silicate concentration was high . Most of the jellyfish species feed on fish eggs, fish larvae, and zooplanktivorous fish species, which may have potential effect on fish populations (Volovik et al. 1993). Jellyfish species change the seasonal cycle of plankton production in addition to having a detrimental effect on prey populations (Greve, 1994; Huntley and Hobson, 1978). The majority of cnidarians (Scyphozoa) consume a variety of benthic organisms, including tunicates, gastropods, arthropods, annelids, mollusks, teleostes, branchiopods, echinodermas, and others (Gregorin et al. 2024). In the present study Rhopilema hispidum showed significant positive correlation (P<0.05) with variety of fish species such as Arius maculatus, Alepes djedaba, Cynoglossus arel, Epinephelus diacanthus, Gerres filamentos, Muraenesox cinereus, Pomadasys maculata, Pseudorhombus elevates, and Sphyraena jello. The present study showed the correlation of Rhopilema hispidum with majority of fish species and few water quality parameters, though further correlation studies are required to get clear idea on how the abundance of Rhopilema hispidum fluctuate with changing water quality parameters along the coastal waters.
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Figure 1. Study Area
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Figure 2. a. Rhopilema hispidum (Vanh ̈ffen, 1888). Specimen from South Konkan Coast, Maharashtra. b. Closer view of exumbrellar surface showing irregular stripes on rhopalar and velar lappets. c. Arms united halfway along their length. d. Arrows indicating presence of fishes inside the stomach of Rhopilema hispidum.
a.[image: ]     b.[image: ]
c.[image: ] d. [image: ]  
e.[image: ]     f.[image: ]
g.[image: ]
Figure 3. Box-whisker plot (a-g) illustration for distribution of water quality parameters in post-monsoon and pre-monsoon season at coastal waters of South Konkan Coast.

Table 1. Correlation with water quality parameters
	
Jellyfish
	Correlation with water quality parameters

	
	Significant Positive Correlation
(P < 0.05)
	r
	Significant Negative Correlation
(P < 0.05)
	r

	
Rhopilema hispidum

	Water pH
Phosphate
Silicate
	0.409
0.882
0.739
	Nitrate
Nitrite
Water temperature
	-0.807
-0.383
-0.171



Table 2: Correlation with Fish species.
	
Jellyfish
	Correlation with Fish species

	
	Significant Positive Correlation
(P < 0.05)
	r

	[bookmark: _Hlk190377218]
Rhopilema hispidum

	Arius maculatus
	0.647

	
	Alepes djedaba
	0.666

	
	Cynoglossus arel
	0.666

	
	Epinephelus diacanthus
	0.81

	
	Gerres filamentos
	0.674

	
	Muraenesox cinereus
	0.754

	
	Pomadasys maculata
	0.666

	
	Pseudorhombus elevates
	0.666

	
	Sphyraena jello
	0.666
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