  Catch Composition Analysis of Trawl Fishery at Veraval Harbour, Gujarat, India
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ABSTRACT 

	The present study of catch composition of single-day trawlers was conducted at Veraval harbour one of the major fish landing centers of Gujarat as well as India which is situated on the north western coast of, India. The data was gathered from a total of 84 trawlers (single day) operated at Veraval harbour from November 2021 to April 2022. A total of 75 species were identified belonging to a total of 20 orders and 50 families including 62 species of finfish, 11 species of crustacean, and 2 species of cephalopod. Carangidae, Sciaenidae and Penaeidae were the dominant families landed from single-day trawlers. In terms of weight, the catch was dominated by the crustacean, especially by Acetes sp. from the depth ranging between 20 to 30 m off the Veraval coast. The maximum catch of Acetes sp was recorded in pre-monsoon. Ribbonfish and Croakers were dominant groups of finfish that contributed more than 50% of the total finfish landings. The maximum 45 numbers of species were recorded in November month and the maximum 65 numbers of species were recorded in depths ranging from 30 to 50 m.
Key words: Acetes sp., Depth, Fishing ground, North-west Coast, Ribbonfish, Trawl Net.




1. INTRODUCTION 

There are 33,059 species of fish in a multitude of diverse marine and freshwater aquatic ecosystems worldwide and many new fish species continue to be discovered by the science of which 15,170 are freshwater while 16,764 are marine (William et al., 2010; Joshi, 2022). About 11% are found in Indian waters like cold fresh water, warm freshwater, brackish water, and marine water (Nair & Kumar, 2018). India is a developing country with a wealthy diversity of fish. India's total number of fish species is 2,492 comprising 941 orders and 240 families. India supports 2,443 various marine fish species, accounting for 7.4% of the total marine fish resources of the world (Joshi, 2022).
Fishing can be defined as the collection or capture of wild organisms from the seas, oceans, and inland waters (streams, lakes, rivers, etc). It is one of the oldest activities of humans (Tursi et al., 2015). It provides high-nutrient food. It is also a good business and provides employment worldwide. Global fish production was estimated by the food and agriculture organization to have reached about 178 million tonnes in 2020, with an estimated value of the total first sale at USD 406 billion, of which 90 million tonnes came from capture production. In comparison to 2019, when it peaked at 96 million tonnes, capture production fell by 4.5%, and then by another 2.1% in 2020. (FAO, 2022). The marine resource of India comprises 8,118 km of the total coastline with a 2.02 million sq. km exclusive economic zone and a continental shelf area is 0.53 million sq. km (Department of fisheries, 2021). India accounted for 5% of the world's total marine capture production in 2020 (FAO, 2022).  In the year 2020, total marine fish landings in India were 2.73 million tonnes (with 815 species) which decline by about 23.45% compared with 2019. The Lesser sardines became the highest harvested resource with their landings of 2.16 lakh tonnes (7.91% of the national total landings). Tamil Nadu was the top marine fish producer state in India accounting for 5.59 lakh tonnes (with a maximum of 594 species) by grabbing the top position of Gujarat in 2020 (FRDA & CMFRI, 2022). It may be happened due to the Indian coast facing several cyclones in 2019 and the COVID-19 global pandemic in 2020.
Gujarat has the longest 1,600 km of total coastline in the country with 1.64 lakh sq. km. Continental shelf area and 2.14 lakh sq. km Exclusive Economic Zone (Commissioner of fisheries, 2021). Veraval, Mangrol, and Porbandar are the major harbours of Gujarat which contributed 59% of the total catch in Gujarat in 2020. District wise Gir-Somnath ranked first with almost half of the total landings of Gujarat. It contributed 49.1% with 2.61 lakh tonnes. Porbandar and Junagadh contributed 15.7% (0.83 lakh tonnes) and 13.8% (0.73 lakh tonnes). Other districts contributed below 10% in the year 2020 (CMFRI, 2021; FRDA & CMFRI, 2022).
In 1960 the fisheries department started with around 3,531 boats which increased to a total of 38,585 boats in 2020 – 2021 (Commissioner of fisheries, 2021). Trawl nets, gillnets, dolnets, and hooks & lines were the major gears contributing to the mechanized sector with multi-day trawlers contributing a maximum catch of 60.23% of the total landings in Gujarat (CMFRI, 2021). Trawling is the major fishing method along the Gujarat coast. In the fisheries department of Gujarat, there were 8,979 registered trawlers in 2021. According to a census taken in 1980, 900 trawlers were working along the coast of Saurashtra's Junagadh district alone, with 666 of them registered at Veraval (CMFRI, 1981) but now it increases to around 5,000 (Personal communication with fishermen).  
Pelagic fishes recorded 2.06 lakh tonnes in 2020 to the total marine fish landings of Gujarat. Mechanized multiday trawlers alone contributed about 89%. Ribbonfish dominated, followed by Bombay duck, Clupeids, Carangids, Tunas, Indian mackerel, Seerfish, etc. Demersal fish landings were 1.43 lakh tonnes, marginally higher than the previous year. The maximum demersal catch was contributed by multi-day trawlers about 83.9%. Croakers were the major and dominant group. The major component in the crustacean landings was non-penaeid shrimp (72.96%) followed by penaeid shrimp (22.28%), crabs (3.09%), stomatopods (1.22%), and lobsters (0.46%). They are predominantly caught by the gears like mechanized dolnets (62.9%), multi-day trawlers (19.9%), and single-day trawlers (13.1%) (CMFRI, 2021). Therefore, the fish production that came from the trawlers was higher. Consequently in Gujarat, trawling is an important fishing technique for the landings of the pelagic and demersal marine resources of the finfish and shellfish production.
Saurashtra coast is situated in the southwestern zone of Gujarat which covers the coastal districts of Porbandar, Junagadh, Rajkot, Dwarka, Bhavanagar, Jamnagar, Amreli, and Gir-Somnath. Trawl nets are locally recognized as “Oza”. Trawl fishing first started in 1965 along the Saurashtra coast for single-day operations. Because of an increase in the storage capacity of the vessels, longer trip trawling for three days began in 1975 which again increased to 11 days in 2011 (Polara et al., 2014). The percentage of long-trip fishing increased from 1980 onwards and in the present situation, 90% of trawl fishing extends up to 20 to 25 days (Personal communication with trawl skippers). On each voyage of trawlers, about 10 to 15 trawl nets were carried along with gillnets and hooks & lines and operated as the targeted species for fishing. For catching ribbonfish, the codend mesh size is 40-50 mm with a top of 2,000 to 3,000 mm while for other fish catch codend is a mesh size of 30-35 mm and a top of 180-250 mm. But specifically, to catch prawns, single-day trawlers are having a trawl net of codend size of 15-20 mm and a top with 50-80 mm (Polara et al., 2014).
Single-day trawl operating along the Veraval coast can operate up to 50-60 m depth between Mangrol and Diu (Personal communication with trawl skippers). Trawling in depths less than 20 meters is generally avoided because the bottom is largely uneven and rough, with high opportunities for gear fouling (Rao & Mohamad, 1985). They carry only one type of trawl net depending on the availability of the catch. In the condition, when the targeted species of fishing is not available then the gear is changed according to the next desired species. This is done on the second day of a fishing trip. Generally, they go fishing from dawn to dusk. Target fishing is done for two hauls per trip. 
Single-day trawlers of Veraval are targeting ribbonfish, shrimps, and squids because of their high demand in the international export market. The detritus-rich coastal shallow waters of this location provide a preferential feeding habit for Acetes species (Deshmukh, 2002), resulting in their higher abundance. So now these years Veraval fishermen who go for single-day trawling mainly focus on the target fishing of the Acetes spp. fishery. Acetes are locally known as jawala shrimps. Acetes sp. is an epipelagic and non-penaeid planktonic shrimps. Acetes fishery is contributed by the two species Acetes indicus and Acetes japonicas. In the target fishery, Because of The local market of the dried Acetes shrimps and their high demand in the fish meal plants and Veraval fishermen are attracted toward the target fishing of the Acetes spp.
	
2. material and methods 
2.1Study Area
The study was conducted at the Veraval fishing harbour (Lat-20°54'912''N, Lon-70°21'355''E), which is situated along the north western coast of, India. The samples were taken from two distinct locations in Veraval harbour (locally known as Location A: Divadandi and Location B: Vachlu Tapu) from November 2021 to April 2022. that are generally used for single-day trawler landings and unloading. 

Figure 1: Map view of the study aera and fishing  ground of the single-day trawlers operated off Veraval coast from November 2021 to April 2022[image: D:\Desktop\Thesis\Data sheet\GPS\thesis map jk.png].
[bookmark: _Toc106026216][bookmark: _Toc106956869][bookmark: _Toc107824909]2.3 Sampling Methodology 
	The sampling and data were collected fortnightly from a total of 84 single-day trawlers operated at Veraval harbour during the study period. The details of fishing trips and fishing operations like fishing ground, depth of operation, vessel speed, towing hours of haul, and the number of hauls per fishing trip gathered from the skippers of the trawlers who are directly involved in fishing as soon as they returned to harbour. Fishing coordinates and depth of operation were directly recorded by the skippers from the GPS. When the vessels reached the landing location the catch was already separated or sometimes the catch was separated at harbour by the crew of the vessel. By direct observation method that catches directly observed and was recorded in terms of the number of baskets and crates (Kumar et al., 2020). Accordingly catch was converted into kilograms by using standard methods. A small quantity of catch was weight by using a weighing balance. In case when skippers were not immediately encountered at the landing location or the catch was sold, the “Recall method” was used to provide the details of a fishing trip and describe the catch (Cohen & Alexander, 2013). For ease of analysis and interpretation, fortnightly datasets for each month were pooled together and processed for further analysis.
[bookmark: _Toc106026217][bookmark: _Toc106956870][bookmark: _Toc107824910]2.3 Mapping of Fishing Ground
	Q-gis Software was used to create a Geo-reference map for the fishing grounds of the sampling site. The latitude and longitude points were converted into a decimal degree by using the appropriate formula as given below.
[bookmark: OLE_LINK1]
2.4 Species Identification
Species were identified with the help of standard keys and books like FAO species identification sheets for fishery purposes: Western Indian Ocean (Fishing Area 51), Commercial Sea fishes of India, and online portal Fishbase and SeaLifeBase (Fischer & Bianchi 1984; Froese & Pauly 2022;Talwar & Kacker, 1984).  Noticeable characteristics including body colors, fins, body shapes, and all over the shape of the body were observed.    
3. results and discussion
The catch composition of the trawler changes with the type of targeted fishing method applied. Therefore, the data for the present study were collected from a total of 84 single-day trawlers operated at Veraval harbour during experiment period of 6 months from November 2021 to April 2022. The average landings per fishing trip in weight-based on experiment were also analyzed. The sampling was done from single-day trawlers that used two different types of target fishing viz., Acetes and demersal shrimp. 37 samples were taken from targeted demersal shrimp fishing, and the remaining 47 samples were taken from targeted Acetes fishing. The sample from targeted demersal shrimp trawlers were not collected for the month of December and April because fishermen targets Acetes, while the sample from targeted Acetes trawlers was not collected in November because fishermen targeted demersal shrimp. 
3.1 Fishing Fleet
The single-day trawler was made up of wooden components and measured 12.80–14.63 m in length overall, fitted with 87–105 horsepower engines, respectively. Mesh size of the net range 400–2000 mm, 120–200 mm, and 15-16 mm at mouth opening, belly, and cod-end respectively. Trawlers carried out two fishing operations in a single fishing trip. The drag or towing time per operation was 2.5 to 3 hours for one haul with a speed of 2 to 3 knots depending upon the water current of the sea.
3.2 Fishing Ground
The fishing ground or sampling site was between Chorwad and Dhamlej at depths ranging from 20 to 50 m. The fishing ground covered a total 1,500 km2 area for study. The nearest and farthest points of the fishing ground were 4.86 nmi (9 km) and 21 nmi (40 km) from Veraval harbour, respectively.
3.3 Checklist of Specimens landed From Single-Day Trawlers
The catch was categorized into finfish, crustaceans, cephalopods, and miscellaneous. It comprised a total of 75 species belonging to a total of 20 orders and 50 families. The family-wise species contribution in the group of the finfish catch revealed that, the most abundant families were Carangidae and Sciaenidae with 5 species each, followed by Engraulidae, Serranidae, and Trichiuridae with 3 species from each family and others ranging from 1 and 2 species. In crustaceans, Penaeidae was the most abundant with 4 species followed by Portunidae with 2 species and others with single species. In cephalopods, two-family Loliginidae and Sepiidae were recorded with single species. The classification provided in the online portal Worms has been followed (WoRMS, 2022) (Table 1). In the present study, the trawlers primarily caught ribbonfish, croaker, anchovy, flatfish, sardines, catfish, false trevally, eels, pufferfish, herrings, squids, cuttlefish, and non-penaeid shrimp. The majority of research conducted on the northwest coast of India found that catch composition was the most common catch caught by trawlers. (Bhendekar et al., 2019; Devi et al., 2019; Kharatmol et al., 2018; Kumar et al., 2020; Prajith et al.,  2016; Samanta et al., 2018).  A total of 75 species of finfish, crustaceans, and cephalopods were identified in this study. In contrast, Bhendekar et al. 2019 recorded more species a total of 120 species 85 genera, 56 families, and 23 orders from the Northwest coast of India. Kumar et al. (2020) reported 97 species comprising 72 genera, 50 families, and 15 orders at the Mangaluru coast. They listed a higher number of species than the current study. This may be possible due to the more samples that may be collected in the post-monsoon months. Kumar et al. (2020) reported that the diversity of the Northwest coast of India was higher during post-monsoon months. The most abundant families were Carangidae, Sciaenidae, and Penaeidae in this study, similar to our study the two-family Sciaenidae and Penaeidae were listed as dominated by Bhendekar et al. (2019) in the study of off-trawling grounds on the northwest coast of India.
[bookmark: _Toc107838575][bookmark: _Toc107838642][bookmark: _Toc107838936]Table 1: Checklist of specimens landed from single-day trawlers operated off the Veraval coast 
	Kingdom: Animalia

	Finfish

	Phylum: Chordata

	Class: Actinopteri

	Order
	Group
	Family
	Scientific name

	Acanthuriformes
	Marine Angelfish
	Pomacanthidae
	Pomacanthus annularis

	
	Ponyfishes
	Leiognathidae
	Leiognathus equula

	
	Spadefishes
	Ephippidae
	Platax teira

	Anguilliformes
	Eels
	Anguillidae
	Anguilla sp.

	
	
	Muraenesocidae
	Congresox talabonoides

	
	
	Muraenidae
	Gymnothorax favagineus

	Aulopiformes
	Lizardfishes
	Synodontidae
	Saurida tumbil

	Carangaria

	Barracuda
	Sphyraenidae
	Sphyraena obtusata

	
	
	
	Sphyraena jello

	
	False Trevally
	Lactariidae
	Lactarius lactarius

	
	Threadfins
	Polynemidae
	Leptomelanosoma indicum

	
	
	
	Polydactylus sextarius

	Carangiformes
	Carangidae
	Carangidae
	Parastromateus niger

	
	
	
	Alepes kleinii

	
	
	
	Atropus Atropos

	
	
	
	Trachinotus baillonii

	
	
	
	Megalaspis cordyla

	Centrarchiformes
	Tigerperches
	Terapontidae
	Terapon jarbua

	
	
	
	Terapon puta

	Clupeiformes

	Anchovy
	Engraulidae
	Thryssa dussumieri

	
	
	
	Coilia dussumieri

	
	
	
	Thryssa mystax

	
	Herrings
	Chirocentridae
	Chìrocentrus nudus

	
	
	Dussumieriidae
	Dussumieria elopsoides

	
	
	
	Dussumieria acuta

	
	
	Pristigasteridae
	Ilisha filigera

	
	Sardines
	Clupeidae
	Sardinella albella

	Eupercaria
	Emperor Breams
	Lethrinidae
	Lethrinus nebulosus

	Perciformes

	Butterfishes
	Stromateidae
	Pampus argenteus

	
	Croakers
	Sciaenidae
	Otolithes cuvieri

	
	
	
	Paranibea semiluctuosa

	
	
	
	Johnius dussumieri

	
	
	
	Otolithoides biauritus

	
	
	
	Pennahia anea

	
	Flatfish
	Platycephalidae
	Platycephalus sp.

	
	Groupers
	Serranidae
	Epinephelus coioides

	
	
	
	Epinephelus diacanthus

	
	
	
	Epinephelus malabaricus

	
	Mojarras
	Gerreidae
	Gerres filamentosus

	
	Sand Borers
	Sillaginidae
	Sillago sihama

	
	Sea Breams
	Sparidae
	Acanthopagrus latus

	
	Snapper
	Lutjanidae
	Lutjanus johnii

	Pleuronectiformes
	Flatfish
	Cynoglossidae
	Cynoglossus arel

	
	
	Paralichthyidae
	Psedorhombus javanicus

	
	
	Psettodidae
	Psettodes erumei

	
	
	Soleidae
	Zebrias synapturoides

	Scombriformes
	Ribbon Fish
	Trichiuridae
	Lepturacanthus savala

	
	
	
	Trichiurus lepturus

	
	
	
	Eupleurogrammus muticus

	
	Scombridae
	Scombridae
	Scomberomorus guttatus

	
	
	
	Rastrelliger kanagurta

	Siluriformes
	Catfish
	Ariidae
	Arius arius

	
	
	
	Plicofollis dussumieri

	
	
	Plotosidae
	Plotosus lineatus

	Tetraodontiformes
	Pufferfish
	Tetraodontidae
	Lagocephalus lunaris

	Tetraodontiformes
	Tripodfishes
	Triacanthidae
	Triacanthus biaculeatus

	Class: Elasmobranchii

	Carcharhiniformes

	Sharks
	Carcharhinidae
	Scoliodon laticaudus

	
	
	
	Rhizoprionodon oligolinx

	Myliobatiformes
	Rays
	Dasyatidae
	Himantura sp.

	Rhinopristiformes
	
	Rhinobatidae
	Rhynchobatus djiddensis

	Torpediniformes

	
	Narkidae
	Narke dipterygia

	
	
	Torpedinidae
	Torpedo marmorata

	Crustaceans

	Phylum: Arthropoda

	Class: Malacostraca

	Decapoda

	Shrimp

	Penaeidae
	Parapenaeopsis stylifera

	
	
	
	Penaeus indicus

	
	
	
	Metapenaeus sp.

	
	
	
	Penaeus monodon

	
	
	Sergestidae
	Acetes sp.

	
	
	Solenoceridae
	Solenocera sp.

	
	Lobsters
	Palinuridae
	Panulirus polyphagus

	
	Crab

	Calappidae
	Calappa lophos

	
	
	Dromiidae
	Lauridromia dehaani

	
	
	Portunidae
	Portunus sanguinolentus

	
	
	
	Charybdis feriata

	Cephalopods

	Phylum: Mollusca

	Class: Cephalopoda

	Myopsida
	Squid
	Loliginidae
	Uroteuthis duvaucelii

	Sepiida
	Cuttlefish
	Sepiidae
	Sepiella inermis



3.4 Catch Composition
The catch was categorized into different biological group such as finfish, crustacean, cephalopod, and miscellaneous for better understanding. Category-wise crustacean was dominant in sense of total catch. It accounted for 90.48% of the total catch, followed by finfish (4.84%), miscellaneous catch (4.23%), and cephalopods (0.45%). The highest and lowest total catch throughout the sampling months were reported in April 1765.3 kg (29.81%) and January 141.16 kg (2.38%) of the total catch landings of all 84 single day trawlers, respectively. In November the catch was also low. It was roughly 2.40% of the total catch landings quite close to the January catch
3.5 Group- Wise and Month-Wise Total Mean Catch Composition
In finfish total of 29 Groups were recorded. Ribbonfish was the dominant group and it accounted for 39.58% followed by Croakers (16.55%), Anchovy (11.52%), Flatfish (8.05%), Sardines (4.42%), Catfish (4.33%), False Trevally (3.17%), Carangidae (2.36%), Eels (1.32%), Pufferfish (1.25%), Herrings (1.15%), Others (5.25%) 
Ribbonfish was dominated group of finfish caught by the single-day trawler throughout the sampling period. It contributed 39.58% of the total catch of the finfish. The highest catch was observed in month April whereas lowest in month of November. In April this group dominated with 99.49% of the total finfish landings in that month. This group of finfish caught in all two types of fishing means Acetes and demersal shrimp targeted fishing. Lepturacanthus savala, Trichiurus lepturus, Eupleurogrammus muticus three species that represented this group. 
Croakers were the dominant demersal finfish group caught throughout the study period and accounted for 16.55% of the total catch of the finfish. The quantity of this group was nearly nil in April compared to other groups that landed in a month. The highest catch was 27.20% of total finfish landings in February. This group represented 5 different species Otolithes cuvieri, Paranibea semiluctuosa, Johnius dussumieri. Otolithoides biauritus, Pennahia anea. The highest catch was contributed by the Otolithes cuvieri with 10% of total finfish landings. 
Anchovies were ranked third largest group of finfish which contributed 11.52% of the total catch of finfish. This group was absent only in April. The highest catch was recorded at 31.67% of total finfish landings in February. In this group, Thryssa dussumieri, Coilia dussumieri, Thryssa mystax three species were recorded. Thryssa dussumieri was the dominant one. This group of finfish caught in all two types of targeted fishing Aecets and demersal shrimp fishing. 
Flatfishes were the second-largest demersal finfish group contributing 8% of the total catch of finfish. The highest catch was observed in November more than 50% of total flatfish caught during the study period. Cynoglossus arel was dominant species of this group. Other species landed in very less amounts. Zebrias synapturoides, Psettodes erumei, and Psedorhombus javanicus were three species found occasionally. Psettodes erumei and Psedorhombus javanicus were obtained in less quantity with 2 and 3 numbers specimens in a single month November respectively. 
All the miscellaneous groups of finfish occupied less than 5% of the total finfish catch landings. A single specimen of two species Pomacanthus annularis and Platax teira were caught by Acetes targeted trawlers. A single specimen of all three species Torpedo marmorata, Scomberomorus guttatus, and Rhynchobatus djiddensis were recorded in a study caught by demersal shrimp targeted trawlers. Other all groups caught moderately during demersal shrimp targeted fishing.
Ribbonfish catch was the dominant pelagic finfish resource in the current study. Ribbon fish (Trichiurus lepturus) spawned throughout the year from Veraval waters. The abundance of the juveniles of ribbon fish along the Saurashtra coast was high mainly along the south Saurashtra coast (below 20˚48’ N) at depths above 30 m during summer and post-monsoon (Azeez et al., 2016). That supported ribbonfish as the dominant group landed from single-day trawlers. A similar study conducted by Masani (2012) studied catch composition and economic analysis of trawlers operating from Veraval fishing harbour. He observed that the major fish caught by trawlers was Ribbonfish around 68.08% of the total catch. The post-monsoon month was productive with 50.90% of the total catch. Pelagic fish had a maximum representation of the total caught.
	In the present study, Otolithus cuvieri was the second-largest finfish species reported. In the group of croakers, Otolithus cuvieri was the dominant species from a total of 5 species recorded. Both groups are commercially important (MPEDA, 2022). Similarly, Kharatmol et al. (2018) reported the major and dominating finfish catch that landed from a single-day trawler was Otolithus cuvieri from Maharashtra off the trawling ground. Croakers were also found to be the most abundant resource in Gujarat's demersal landings (CMFRI, 2021). 
	Other commercially important species listed in the current study were Flatfish (Cynoglossus arel, Psedorhombus javanicus, Psettodes erumei), Sardines (Sardinella albella), Catfish (Arius arius), Carangidae (Parastromateus niger, Megalaspis cordyla), Eels (Anguilla sp., Congresox talabonoidesI), False Trevally (Lactarius lactarius), Tigerperches (Terapon jarbua), Groupers (Epinephelus coioides, Epinephelus diacanthus, Epinephelus malabaricus), Sand Borers (Sillago sihama), Barracuda (Sphyraena jello), Snapper (Lutjanus johnii), Rays (Rhynchobatus djiddensis), Scombridae (Scomberomorus guttatus, Rastrelliger kanagurt), Butterfishes (Pampus argenteus), Sharks (Scoliodon laticaudus), Emperor Breams (Lethrinus nebulosus) (MPEDA, 2022). The majority of the species were caught in small numbers and small quantities in terms of weight. So, they were considered commercially important species bycatch. Similarly, the major species listed in the current study were also considered as bycatch by Azeez et al. (2021) in their study on species composition and spatiotemporal variation of bycatch from mid-water trawlers operating in the Arabian Sea along the north-west coast of India.  
Crustacean was dominant compared to others throughout the study. In this category, the catch was always huge. Three groups were recorded in this category: Shrimp, Lobster, and Crab.
Shrimps were dominant throughout the study period around 99% and the other two groups contributed less than 1% of the total catch of the crustacean landings because in shrimp Acetes sp. recorded in bulky quantities. A total of three species of shrimp and two genera were listed Parapenaeopsis stylifera, Solenocera sp., Penaeus indicus, Metapenaeus sp., Penaeus monodon, Acetes sp. In shrimp, Acetes sp. was the dominant one among others. This shrimp was recorded in bulky quantities. The catch of Acetes sp. recorded 99% of the total average crustacean catch. Other shrimp recorded only 1% of the total shrimp catch. In Lobster, Panulirus polyphagus one species of lobster was recorded during the study. There are a total of four crab species listed. Portunus sanguinolentus, Charybdis feriata, Lauridromia dehaani and Calappa lophos. Two species Portunus sanguinolentus and Charybdis feriata are commercially important. 
Non-penaeid was a common resource in this study. Non-penaeid shrimp was the most exploited resource in Gujarat in 2020 (CMFRI, 2021). About 77% of the inshore non-penaeid prawn catch was constituted by Acetes spp. followed by Nematopalaemon sp. (20%) in India (Sarada et al., 2020). In non-penaeid Acetes sp. was dominant in total landings. The Present observations revealed that the catch in the single-day trawlers comprised Acetes sp. dominant one and contributed 89.74% of total catch landings at Veraval while other catches contributed 10.26% of the total landings. Acetes sp. was observed as the major catch of the single-day trawlers that similar to the study at Veraval on the seasonal fishery of Acetes sp. off the Veraval coast carried out by Prajith et al. (2016). They observed that Acetes sp. accounts for about 90% of the catch, with the remaining 10% made up of ribbonfish, squid, squilla, crocker, small shrimps, octopus, sepia, and other species in the target fishery of Acetes sp. (Prajith et al., 2016). The average landings of Acetes sp. increased to 1600 kg/trip/boat compare to that study. The shallow coastal water of Saurashtra is the detritus-rich zone that provides a preferential feeding habit for Acetes species (Deshmukh, 2002), resulting in their higher abundance. Vase et al. (2021) also revealed in their study along the Northeastern Arabian Sea that in 1985 exploitation was just 7,131 tonnes. Then it increases from 0.44 lakh tonnes in 2004 to 1.40 lakh tonnes in 2018 with an average annual growth rate of 11.2% and they considered the Acetes sp. as keystone species in the fishery and trophic ecosystem along the Northeast Arabian Sea. They were the most common crustaceans, accounting for 75.3% of all landings in Gujarat in 2018 (CMFRI, 2019). The Acetes indicus breeds throughout the year with Peak breeding during the September-January and the abundance of larvae of A. indicus were reported during the September-February in Bombay harbour which is situated on the northwest coast of India. (Deshmukh 2002; Deshmukh & Kagwade, 1987). The highest catch of Acetes sp. was recorded in April month in the present study. Acetes sp. landed maximum when fog occurs in the atmosphere it was observed by fishermen in April (Personal communication with skippers, April 14, 2022). 
	Parapenaeopsis stylifera was the second dominating shrimp species observed in November, while one lobster species (Panulirus polyphagus) was identified during the study period. Similarly, peak landings of Parapenaeopsis stylifera by single and multiday trawlers operating along the Mumbai coast were observed in October, and similar species of lobster were listed during a study of participatory GIS in trawl fisheries along the Mumbai coast, which is similar to the current study (Bhendekar et al., 2016). 
	A study of the feeding biology of fish species in the region of the Northwest coast of India revealed that Acetes sp. is a key and common shared prey item with 32.74% of the total diet component of 9 commercially exploited fishery resources including ribbonfish (Vase et al., 2021). More than 80% of the species of the Gujarat coast have Acetes sp. as the predominant food in their guts (Madhu & prajith, 2017). These supports ribbonfish were caught dominantly in both types of fishing methods used in this study because of the prey and predator relation between them. This type of catch composition was also observed in past studies along the northwest coast of India (Prajith et al., 2016; Samanta et al., 2018).
	In cephalopods, two species Uroteuthis duvaucelii and Sepiella inermis were caught negligible. Most of the catch landed was the juveniles and their landings were also less compared to finfish and crustaceans present study. The Juvenile landings of Sepiella inermis were caught similarly in both single-day and multiday operations along the Mumbai coast (Bhendekar et al., 2016). The major catch of cephalopods was Uroteuthis duvaucelii and also its landings were increased in multiday trawlers compared to single-day trawlers along the Mumbai coast situated northwest of India. They highlighted that the difference in catches between the single-day trawlers and multi-day trawlers was mostly due to the variations in depth of operation, distance from the shore, speed of trawling, and fishing ground. A higher catch of the Uroteuthis duvaucelii was recorded in deep water compared to shallow water (Devi et al., 2019; Kharatmol et al., 2018).
Miscellaneous category included the trash catch or the discarded catch. This catch had mostly lack of clear characters that were used to identify specimens properly. November had seen the highest landings with 20.54% while April had seen the lowest with 2.35% of the total catch. A higher amount of discarded catch was recorded in the targeted demersal shrimp fishing 20% of the total catch landings.
	In their research of a single-day trawler operating off the coast of Mumbai, Bhendekar et al. (2016) discovered that 4% to 30% of the total catch was discarded or Miscellaneous catches.



Figure 2: Month-wise total mean catch landings (percentage) per single-day 








Fig 3 : Group-wise total mean catch of Finfish(%)

























Figure 4: Group-wise total mean catch (percentage) of cephalopods per single-day trawlers

3.6 Monthly variations of specimens landed from single-day trawlers operated off the Veraval coast 
The maximum number of species was listed in November, accounting for 60% (45 species) of all species. The minimum number of species was listed in April, accounting for 14.67% (11 species) of the total observed species. Consequently, the highest species contribution was observed in November while the lowest species contribution was observed in April during the study period. Lepturacanthus savala, Trichiurus lepturus, Otolithes cuvieri were reported in all 6 months. Johnius dussumieri, Thryssa dussumieri, Eupleurogrammus muticus and Sardinella albella reported in 5 months. Acetes sp. recorded 5 months (December to April 2021).
According to study conducted by Pennino et al. (2016) the catch composition and monthly variation of species is also influenced by complex combination of fleet. Also, the species proportion changes over the years from eastern coast of Australia  Guillemin et al. (2025) The highest number of species was found in November. Similarly, Kumar et al. (2020) studied temporal variation in the seasonal variation of ichthyofauna in trawling grounds off the Mangaluru coast and they reported that the species richness of marine fish landings was high in post-monsoon followed by pre-monsoon and monsoon. Coastal upwelling occurred during July and September with a peak in August (post-monsoon) resulting in high nutrient concentrations and biological productivity along the coast this result was found by Kumar et al. (2016) during their study on the seasonal and inter-annual variations of oceanographic conditions off the Mangaluru coast in the Malabar upwelling system. Similarly, In the current study, the high species was recorded in November. It was immediately after the upwelling season. The southern Saurashtra coast is located near the mouth of the Gulf of Khambhat, a high-productive zone influenced by significant amounts of nutrients carried in by several perennial and seasonal rivers, as well as a large tidal range (Azeez et al., 2016). The confluence of three rivers Hiran, Kapila, and Saraswati meets off the Veraval coast in the Arabian ocean, which was the sampling site of the present study. These may the possible reasons for the highest number of species was recorded in November.
3.7 Depth-Wise Catch Composition
	The data was collected from single-day trawlers operated in the range of 20 to 50 m depth. Two depth 20-30 m and 30-50 m strata were divided for better interpretation of data on the depth-wise distribution of average catch in kg. The fishing efforts were the same for both selected strata. Half of the trawlers operated in the 20-30 m range, while the other half operated in the 30-50 m range. The higher mean catch was listed in the range of 20-30 m (mean 1033.74 kg/trip) but the higher number of the species was listed in 30-50 m depth (species numbers 65). A total of seven groups from all categories Anchovy, Croakers, Flatfish, Ribbon Fish, Shrimp, Squid, and Cuttlefish were caught frequently throughout the study from all categories. So the average catch of those groups was analyzed. Croakers, Flatfish, Ribbon Fish, and Shrimp were caught almost nearly 50% in both depth strata. In depths of 20-30 m, anchovy, squid, and cuttlefish provided 39.42 %, 35.52%, and 36.33%, respectively, while in depths of 30-50 m, 60.58%, 64.48%, and 63.67%, respectively. Biodiversity in terms of the number of species was the maximum in the depth range of 30-50 m (65 species) and less in the depth range of 20-30 m (59 species).
	In the present study total of 59 species were recorded in-depth ranging between 20-30 m. Bhendekar et al. (2019) studied a total of 8 depth strata for the faunal diversity in the trawling grounds off the Mumbai coast. At a depth of 15–19 m, they discovered a maximum of 70 species. 65 species were discovered at a depth of 20–30 m, which was more than the numbers found in the study at that particular depth. It was most likely due to the increased fishing efforts. Marine fish landings were high in post-monsoon (Kumar et al., 2020) and the sampling period was from September 2013 to February 2014 in their study. Maybe more samples were collected in the post-monsoon compared to this study. These may be the reasons for more species they listed. But they discovered 57 species at a depth of 30–50 m, which was less than the numbers found in this study at that particular depth. The highest average catch was reported in the depth range of 20–30 m in this study. Half of the samples were collected from trawlers that targeted Acetes. The Acetes sp. abundant biomass is generally observed in the shallow water of the Saurashtra coast (Deshmukh, 2002). These may the possible reasons for the highest average catch reported in the depth range of 20–30 m.
4. Conclusion
The results of the present investigation concludes that these findings have presented a better catch, as well as better diversity of marine resources, landed from the single-day trawlers operated off the Veraval coast. A total of 75 species were identified belonging to a total of 20 orders and 50 families including 62 species of finfish, 11 species of crustacean, and 2 species of cephalopod which landed from the single-day trawlers. Especially catch from the fishing ground which depths ranging from 20 m to 30 m off Veraval coast has a better catch of Acetes sp. and Ribbon fish. Higher diversity of marine fish landings recorded in post-monsoon. Present research work could be useful as new baseline documentation for future studies and serve as the repository of finfish, crustacean and cephalopods resources landed at Veraval harbour from single-day trawlers.
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Monthly total mean catch of single-day trawlers (%)

November	December	January	February	March	April	2.3958405587741226E-2	0.25421568657017979	2.384078797767138E-2	0.13320345132290143	0.26664816953824538	0.2981334990032663	
Group-wise total mean catch of Finfish (%)
Total	Ribbon Fish	Croakers	Anchovy	Flatfish	Sardines	Catfish	False Trevally	Carangidae	Eels	Pufferfish	Herrings	Tigerperches 	Others	0.39581562765587147	0.1654751787231917	0.11523271509273611	8.0487926810978119E-2	4.4243363495475675E-2	4.3343498475228802E-2	3.1745238214268015E-2	2.3621456781482777E-2	1.3248012798080301E-2	1.2498125281208215E-2	1.1498275258711575E-2	1.0248462730590413E-2	5.2542118682197686E-2	Group

Group-wise total mean catch cephalopod  (%)
Total	Squid	Cuttle Fish	0.72388663967612465	0.27611336032389416	Group
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