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1.  INTRODUCTION 

Sawfishes (Pristidae) are among the most threat-
ened families of marine fishes in the world (Yan et al. 
2021). They are susceptible to fisheries exploitation 
due their low intrinsic rates of population increase 
(Harrison & Dulvy 2014) and high catchability in nets 

(Dulvy et al. 2016) and are threatened by habitat loss 
and degradation (Peverell 2005). Sawfish are also 
highly valued for their fins, meat, liver oil, and rostra 
(Hoover 2008, Harrison & Dulvy 2014). Globally, 5 
species of sawfish are known: largetooth sawfish Pris-
tis pristis (= P. microdon and P. perotteti), dwarf saw-
fish P. clavata, smalltooth sawfish P. pectinata, green 
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sawfish P. zijsron, and narrow sawfish Anoxypristis 
cuspidata (Last et al. 2016). According to the IUCN 
Red List of Threatened Species, all 5 species are 
assessed as Critically Endangered (Carlson et al. 
2022, Espinoza et al. 2022, Grant et al. 2022, Harry et 
al. 2022, Haque et al. 2023) due to well documented 
population declines. Historically, all 5 species were 
found in coastal waters of 90 nations but are now 
locally extinct in more than half of them (Yan et al. 
2021). 

Four of the 5 sawfish species (A. cuspidata, P. pris-
tis, P. zijsron, and P. clavata) have been re ported from 
Indian waters (Faria et al. 2013, Akhilesh et al. 2014). 
Of these, A. cuspidata was originally described from 
Kerala (Latham 1794). Historical reports indicate that 
sawfish were considered a valuable fishery resource 
in India (Akhilesh et al. 2023). However, steep pop-
ulation declines observed since the 1970s led to their 
legal protection; under Schedule 1 of the Wild Life 
(Protection) Act, 1972 (https://www.indiacode.nic.
in/bitstream/123456789/1726/1/a1972-53.pdf), their 
fishing, utilisation, and trade are prohibited across 
India. Further, in the federal system, the state gov-
ernment of Maharashtra, a state in northwestern 
pen insula India on the northeastern Arabian Sea 
coast, provides monetary incentives for the onboard 
re lease of protected species, including sawfish 
(Akhi lesh et al. 2023). Despite the protection af -
forded, de clines in sawfish numbers are still being re -
ported from India (Akhilesh et al. 2022, Tyabji et al. 
2022), where studies focused on these animals re -
main sparse, with limited understanding of their dis-
tribution, interactions with fisheries, and utilisation 
of their derivative products. To fill these knowledge 
gaps, here we report results from the first compre-
hensive literature review of sawfishes in India and 
opportunistic records of the cultural use of rostra in 
the region. 

2.  METHODS 

2.1.  Literature review 

We conducted a review of scientific and grey litera-
ture on sawfish in India. Structured searches were 
first carried out using specific search terms in Web of 
Science, in Google News, and on social media plat-
forms (Twitter, Facebook, Instagram): (India OR 
Gujarat OR Maharashtra OR Goa OR Karnataka OR 
Kerala OR Tamil OR Andhra OR Orissa OR Odisha 
OR Bengal OR Lakshadweep OR Andaman) AND 
(sawfish OR saw fish OR elasmobranch OR chon-

drichthyan OR shark OR skates OR ray OR batoid). 
We also reviewed literature from the Central Marine 
Fisheries Research Institute (ICAR-CMFRI, http://
eprints.cmfri.org.in), which consists of one of the old-
est and largest fisheries repositories in India; follow-
ing this, we carried out supplementary searches by 
reviewing the reference lists of the literature from the 
structured searches to compile a comprehensive list 
of published and grey literature. The literature in -
cluded peer-reviewed papers, reports, dissertations and 
theses, newsletters, bulletins, media articles, media 
posts, and conference abstracts. 

All literature was read in full and was included if 
it  had any information on sawfish in India. The 
 following information was extracted from the in -
cluded literature: date and location of the catch or the 
landing, species, vernacular name reported, informa-
tion regarding repository if specimen was deposited, 
number of individuals caught or landed, volume of 
landings, fishing gear caught in, biol ogy of species 
including any morphometrics or sex or weight re -
corded, information on trade and uti lisation, and atti-
tudes and perceptions regarding sawfish. 

Archeological studies were excluded from the 
results. Multiple media reports pertaining to the same 
incident were combined based on the information 
contained in the report. Where possible, images 
extracted from the literature and media were identi-
fied using Faria et al. (2013) and Last et al. (2016). 

2.2.  Opportunistic records of rostra 

Sawfish rostra were opportunistically recorded 
from Khanderi during visits to the island from 2017 to 
2022. Khanderi, or Kanhoji Angre Island, is an unin-
habited island located 5 km off the coast of the Raigad 
district in Maharashtra. It contains the temple of 
Vetal, built in the 17th century; Vetal was believed to 
be a guardian deity of the fishing community who 
offered protection from storms and ghosts of the sea 
(Harad & Joglekar 2017). 

We were informed about the temple through sur-
veys carried out as part of another study on sharks 
and rays. We were granted permission from the com-
munity temple keeper to enter the temple, which is 
open to the community, where we could access and 
measure all the rostra in the collection. 

Additionally, during the same period, we were in -
formed about rostra located at a university in Maha-
rashtra. A university professor allowed us access to 
the rostra, where we could measure and photograph 
all the rostra in their collection. 
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All rostra were measured to the nearest millimeter 
according to measurements in Faria et al. (2013). We 
identified the species that the rostra belonged to 
using Faria et al. (2013) and Last et al. (2016). 

We also received a photograph of a rostrum from a 
fisher at a dargah (shrine) located in Maharashtra. 
However, we could not obtain any additional infor-
mation regarding the rostrum. 

2.3.  Analysis 

When sawfish rostra length was available, either 
from the literature review or field observations of 
rostra measurements, we calculated total length (TL) 
via ratios of standard rostrum length (SRL) to TL. For 
Anoxypristis cuspidata, TL = SRL/0.2; for Pristis 
 pristis, TL = SRL/0.23; and for P. zijsron, TL = SRL/
0.24 (Whitty et al. 2014, Wueringer et al. 2023). 

For all records obtained either from the literature 
re view or estimated TL from rostra, where either 
weight or TL of the sawfish was provided, missing 
values for weight and TL were calculated using the 
equation W = aLb, where W is the weight in g, L is the 
length in cm, and a and b are the length–weight para -
meters, taken from FishBase (https://www.fishbase.
se/) for each species (Table S1 in the Supplement at 
www.int-res.com/articles/suppl/n053p523_supp.
pdf). For unidentified individuals, weight was esti-
mated using parameters of P. pristis, as these were the 
same for all species except A. cuspidata.  

Life history stages for P. pristis and A. cuspidata 
were estimated based on the TL of the individual as 
per the information on maturity published for these 
species on FishBase and in Last et al. (2016). The 
maturity length was 264 cm TL for A. cuspidata and 
300 cm TL for P. pristis. We did not estimate the life 
history stages for P. zijsron, P. pectinata, and P. cla-
vata due to the lack of information on maturity stages 
for these species. 

3.  RESULTS 

3.1.  Records of sawfish rostra 

3.1.1.  Sawfish rostra offerings to the deity Vetal 

We observed 34 rostra offered to the deity Vetal 
at the Khanderi Island temple (Fig. 1, 2A–C). The 
term kandere in Marathi, the regional language of 
Maharashtra, means sawfish (Sorley 1948). Fishers 
occasionally wrote their names, boat number, and 

year of catch on the rostrum, before offering it to 
Vetal, for prosperity in fishing and safeguarding life at 
sea. Eight rostra were observed hanging in the temple 
(Figs. 1 & 2A), 6 of which were contemporary and 
caught in 1984, 1992, 2000, 2003, 2007, and 2013. 
Twenty-six ad di tio nal rostra were found stored in a 
di lapi dated state on the ceiling of the temple 
(Fig. 2B). 

On examining individual rostra, 32 (94.11%) were 
confirmed as originating from Pristis pristis. Identifi-
cation of 2 rostra (5.88%) could not be confirmed due 
to their damaged state. Rostrum length ranged from 
79 to 130 cm. 

3.1.2.  Sawfish rostra from a university collection  
and a dargah 

We observed 8 rostra at the university (Fig. 2E). 
Five originated from Anoxypristis cuspidata, with ros-
trum length ranging from 33.6 to 45.5 cm; 2 rostra 
originated from P. pristis, with lengths of 51.5 and 
15.1 cm; and 1 rostrum originated from P. zijsron, with 
a length of 21 cm. 

We also received a photograph of a rostrum from a 
fisher at a dargah (shrine) located in Maharashtra 
(Fig. 2D). However, we could not obtain any addi -
tional information regarding the rostrum. 

3.2.  Overall trends of sawfish in India from the 
literature review and rostra records 

3.2.1.  Distribution and abundance 

Between 1794 and 2022, 223 sawfish catch and land-
ing events were reported from India (Fig. 3, Table S1). 
Of these, 32 (14.34%) were records of A. cuspidata, 82 
(36.77%) of P. pristis, 12 (5.38%) of P. zijsron, 1 
(0.44%) of P. clavata, 8 (3.58%) of P. pectinata (likely 
misidentified P. zijsron), and 88 (39.46%) of indi -
viduals that could not be identified (Figs. 4 & 5, 
Table S1). 

Various life history stages were recorded for saw-
fish, with sizes of reported specimens varying be -
tween 56 and 762 cm TL. For A. cuspidata, 5 mature 
(15.62%), including 2 gravid females, and 17 imma-
ture (53.12%) individuals were recorded. We could 
not estimate the life history stage for 10 individuals 
(31.25%). For P. pristis, 17 mature (20.73%) and 8 im -
mature (9.75%) individuals were estimated. We could 
not estimate the life history stage for 57 individuals 
(69.51%). For P. zijsron, 4 mature (33.33%) and 1 neo-
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nate (8.33%) were recorded from the literature. We 
did not estimate the life history stage for P. zijsron 
(n = 7, 58.33%), P. pectinata (n = 8), and P. clavata 
(n = 1) due to lack of information on maturity stage 
for these species (Fig. 6, Table S1). 

Historical records suggest that sawfishes were 
abundant along the Indian coast in the northern Ara-
bian Sea (Hefford 1949), southern India (Day 1863, 
Aiya 1906, James 1973), and Bay of Bengal (Annan-
dale 1909). Based on the literature review, the largest 
number of reported landings were from northwestern 
states of peninsular India, in Maharashtra, Gujarat, 
and Goa (n = 120, 53.81%). State-wise, the largest 
quantities of reported landings were reported from 
Maharashtra (n = 63, 28.25%), followed by Tamil 
Nadu and Kerala (n = 12, 5.38%, Fig. 3). Regional 
location of catch or landings of sawfish was not avail-
able for 25 (11.21%) of the records (Table S1). 

Eight records (3.58%) were reported from fresh-
water systems. These in clude 2 reports (0.89 %) of 

P.  pectinata (most likely misidentified) from the 
Ganges River in the Bay of Bengal and Chilika Lake in 
Odisha (Misra 1947); 4 reports (1.79%) of P. pristis 
from the Mahanadi River in Odisha (Day 1878, Misra 
1947), Ganges River in the Bay of Bengal (N. Phillips 
pers. comm. 2023), and Tapi River in Gujarat (Karb-
hari 1973); and 2 reports (0.89%) of Pristis sp. from the 
Mahanadi River ending in the Bay of Bengal (Anony-
mous 1961) (Table S1). 

Sawfish were reported to be dominantly caught in 
fishing nets (n = 25, 11.21%). Specifically, according 
to the literature, they were caught in trawl nets (n = 
16, 7.17%), with 6 instances (2.69%) of reports from 
fishing nets, 2 (0.89%) from gillnets, and 1 (0.44%) 
from a ray fishing net. Information on fishing gears 
was not available for 198 (88.78%) sawfish records. 

Exploratory surveys conducted in Mumbai in the 
early 1990s reported sawfish as a predominant por-
tion of the catch in trawl surveys and jaal (gillnet) 
fishing in Mumbai (Sorley 1948), with a recorded 
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Fig. 1. Temple of Vetal at Khanderi Island, with sawfish rostra hangings. White arrows show 3 sawfish rostra hanging from the  
ceiling of the temple
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average catch of 3.14 kg per hour in trawl fishing (Sor-
ley 1948). However, other fish were locally preferred 
over sawfish, leading to reduced prices for sawfish 
due to a lack of demand in local markets (Sorley 
1948). From 1989 to 2003, major declines in catch of 
sawfish were recorded (Raje 2006). Between 1989 and 
2003, 14.9 t of Pristis spp. were landed by trawlers at 
New Ferry Wharf, Mumbai. An average of 1.68 t yr–1 
were landed from 1989 to 1993, 0.74 t yr–1 from 1994 
to 1998, and 0.56 t yr–1 from 1999 to 2003. Landings 
were sporadic, with the highest occurrence recorded 
during March and April each year (Raje 2006). 

Observer data for A. cuspidata in India between 
1989 and 2011 indicates catches were consistently 
less than 5 t yr–1, with a peak catch in 2009 of more 
than 25 t from Okha, Gujarat (Harrison & Dulvy 
2014). Catch composition from trawls in Kolkata dur-
ing 1960 and 1961 included 118 kg of sawfish (Anony-
mous 1961, James 1973). Two species, A. cuspidata 
and P. pristis, were reportedly more common and 

commercially important than P. zijsron (James 1973). 
Exploratory trawl surveys conducted in the Bay of 
Bengal in 1959 caught 595.34 kg of P. pristis from 
West Bengal, with 149 kg caught in the Mahanadi 
River (James 1973). 

3.2.2.  Utilization and trade 

One of the earliest accounts of utilization was of 
shark and sawfish livers being used in the medicinal 
oil industry in Calicut, which existed in 1854 until 
1870, with a yearly output of 2268 kg (Kini & Chidam-
baram 1947). Here, livers under 18 kg weight were not 
accepted at the factory, as more oil could be 
extracted from the larger livers. Records indicate that 
sawfish possessed large livers, with one liver from a 
sawfish reported to weigh 131.5 kg and another from 
a female sawfish (4.26 m TL) reported to weigh 
83.9 kg (Day 1878). 
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Fig. 2. (A–C) Temple of Vetal at Khanderi. (A) Close-up of a sawfish rostrum hanging from the ceiling. (B) Dilapidated sawfish 
rostra stored on the ceiling. (C) Sawfish rostra. (D) Sawfish rostrum in a dargah in Jaigad, Maharashtra (image: Swapnil  

Tandel, P. Khandagale). (E) University collection of sawfish rostra in Maharashtra (image: Sarah Drego)
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Sawfish were extensively caught and utilised for 
their oil, reported as Malabar oil, on the Bombay (now 
Mumbai) and Sind (now Pakistan) coasts (Ma dras 
Bulletin 1899). They reportedly possessed large 
livers, up to 50% of the weight of the fish, which 
yielded large quantities of oil for vitamin A (Day 
1878). 

Sawfish fins were exported from India to China 
(Day 1878). The flesh was sold locally, as it was con-
sidered nourishing, and was eaten salted or fresh (Day 
1865). In Odisha, P. pristis (reported as P. perotteti) 
was consumed only by the poorest communi ties, 
whereas the flesh of A. cuspidata was believed to be as 
esteemed as that of a shark (Day 1878). Sawfish skins 
were also used for sword scabbards and as sandpaper 
to polish wood on boats (Day 1878). 

The auction price for whole sawfish varied from 
USD 115.86 for 200 kg in 1996 to USD 1219.60 for 
500 kg in 2022. The average price was USD 1.4 per kg 
of sawfish. Fins, including 2 caudal fins and 1 dorsal 
fin, were sold for USD 67.44 and USD 36.57 in 1996 

and 2000, respectively. Meat was sold for USD 0.48 
per kg in 2000 and USD 0.76 per kg in 2019 (Table S1). 

3.2.3.  Attitude towards and perception of sawfish 

Mythical perceptions of sawfish were identified in 
several states. Manasollasa, a 12th century Sanskrit 
text, mentions a large marine and scaleless fish, chan-
vilocha, believed to be sawfish, was found frequently 
in Indian seas including in Mumbai, located along the 
Arabian Sea (Hora 1951). Fishers were scared of this 
fish, as it could inflict serious injuries when captured 
(Sadhale & Nene 2005). 

Injuries from sawfish in the Malabar region were 
reported to be frequent and scary, with stories of 
large sawfish cutting a bather entirely in two (Day 
1878). Sawfish were referred to as the ‘carpenters of 
the sea’ to denote that they saw humans and fish in 
half and attack large fish and whales to eat their skin 
and entrails (Hanson & Morrison 1991). P. zijsron was 
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Fig. 3. Number of sawfish reports (in parentheses) in each maritime state
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abundant near the Sind coast (currently Pakistan), 
where it was feared (Day 1878). At Gwadur, on the 
Meckran coast (currently Pakistan), fishers of all reli-
gions presented rostra to a small temple, where they 
were hung inside or piled outside. The priest was 
expected to pray for success and a safe return to shore 
(Day 1878). 

In the Andaman Islands, the Aborigines harpooned 
a sawfish and gifted the rostrum to their superinten-
dent (Day 1878); sawfish also had cultural signifi-
cance, as rostra were kept in temples and shrines 
(Hoover 2008). More re cently, records indicate that 
fishers in Karnataka considered a sawfish as a bad 
omen, as when caught, it de stroyed their nets and 
took a long time to haul (Table S1). 

3.2.4.  Vernacular names 

Across the literature, there are several vernacular 
names for sawfish in India. A. cuspidata is called vela 
(=weapon) meen (=fish) in Tamil, yahla in Telegu, 
and wall tiruke or ween across India (Misra 1969). 
P. pristis is called komben (=big being with horns, de -
rived from komben = big  person and kombu = horns) 
sorah (=shark) in Malayalam, kundah in Odiya, nali 
or shinshi in Marathi (Misra 1969), and makara 
(=originating from Sanskrit word which means half 
animal and half aquatic being) sravu (=shark) in Cali -
cut (Manojkumar et al. 2002). P. zjisron is called vella 
(=weapon) sorrah (=shark) in Tamil (Misra 1969). 
Currently in Maharashtra, sawfish are also called son-
dala (=proboscis) and karvat (=saw) maza (=fish), 
along with kandere. In Tamil, they are called thach-
chan (=carpenter) sorrah (=shark). 

4.  DISCUSSION AND CONCLUSION 

This review brings together valuable information on 
sawfish records, including abundance, distribution, 
interactions with fisheries, and utilisation in India. 
Records suggest that sawfish were relatively abun-
dant in the past and were used in the oil industry from 
the 1850s, along with the export of fins and local con-
sumption of meat. This led to the steep population 
declines that were gradually observed by the 1990s. 

Despite the declines in abundance of sawfish along 
the coast of India, as reported in the literature, we 
observed an increase in reports of sawfish catches 
(Fig. 4), which might be attributed to better awareness 
of the species over time. Additionally, re portings of 
all sharks, rays, and chimaeras were grouped to -
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Fig. 4. Abundance of sawfish species catch and landings re-
ported and estimated from literature review and rostra records 
between 1794 and 2022. Here, Pristis pectinata is likely a mis- 

identified P. zijsron. NA: unknown year

Fig. 5. Total reported and estimated biomass of catch and 
landings of sawfish species collated from literature review 
and rostra records between 1794 and 2022. Here, Pristis pec-
tinata is likely a misidentified P. zijsron. Dashed line at year 
2001 represents the year sawfish were protected in India
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gether, with no taxonomic resolution, which could 
have also led to underreporting of sawfish in the past. 
It is also likely that as populations of large sawfish 
decreased, the novelty of their catch increased, lead-
ing to an increase in reporting. 

Pristis pristis, followed by Anoxypristis cuspidata, 
were reported to be the most abundant species. Our 
study records a wide range of TLs, indicating that 
India’s waters supported various life history stages. 
However, we note a shift in species composition 
throughout the years, with an ob served decline in A. 
cuspidata catch between 1794 and 1974 and an in -
crease in reported P. pristis catch and landings be -
tween 1845 and 2022, highlighting the potential of 
higher susceptibility of A. cuspidata compared to P. 
pristis due to overfishing and habitat change in India. 
It is also possible that A. cuspidata had relatively low 
populations in waters of India, resulting in its steep 
decline compared to P. pristis. 

We also report 8 P. pectinata, with 6 of the reports 
between 1822 and 1958, and 2 in 2013, despite being 
outside the known range of the species, suggesting 
they are most likely misidentified P. zijsron. We could 

not confirm the species in these re -
ports due to the lack of photographs. 

Additionally, 4 P. pristis, 2 P. pecti-
nata (most likely misidentified), and 2 
Pristis sp. reports are from freshwater 
systems in India, including the Ganges 
River, Tapi River, Mahanadi River, and 
Chilika Lake. Juveniles of P. pristis are 
known to occupy freshwater and 
estuarine habitats and are known to be 
philopatric to natal river systems, 
whereas adults occur in both estuarine 
and coastal habitats (Feutry et al. 2015, 
Phillips et al. 2017, Grant et al. 2021). 
Elasmobranchs that require access to 
shallow coastal or riverine environ-
ments during their life history are 
reported to be more vulnerable than 
those in marine systems due to artisa-
nal and commercial fishing pressures, 
compounded by river engineering, 
habitat destruction, and pollution 
(Grant et al. 2019, 2021). These fresh-
water systems may be important hab-
itats to consider for research and 
awareness activities in India. 

Our results highlight declines in 
reported catch, which may relate as a 
proxy to local population collapses of 
sawfishes in India. For example, trawl 

landings from Mumbai reported declines from 1.68 to 
0.56 t yr–1 between 1989 and 2003. We also report 
declines in biomass of total recorded sawfish catches 
after 2001. Records of sawfish population declines are 
corroborated by studies from adjacent countries such 
as Pakistan (Moazzam & Osmany 2014), Bangladesh 
(Hossain et al. 2015, Haque et al. 2020), the Arabian 
and Persian gulfs (Moore 2015, Jabado et al. 2017), 
and Sri Lanka (Tanna et al. 2021). 

Sawfish were reported to hold cultural significance, 
with a large rostra collection observed in Maharashtra. 
It is likely that there are many other collections in this 
state and across the country in temples, other re -
ligious places of worship, museums, educational insti-
tutions, and personal collections (Fig. 3). A collabo-
rative initiative to access information from sawfish 
rostra across institutions in the country could further 
strengthen our understanding of past and present 
sawfish populations and their use in India. Reports 
were highest from the northern Arabian Sea, which is 
likely due to the importance of Mumbai in trade and 
science documentation. This is similar to observations 
from Pakistan (Moazzam & Osmany 2014). 
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Fig. 6. Reported and estimated total lengths of sawfish individuals collated 
from literature review and rostra records between 1794 and 2022. Here, Pristis  

pectinata is likely a misidentified P. zijsron
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Despite sawfishes being protected in India, since 
2001, 63 landing reports have been recorded. This is 
likely an underestimation of the total sawfishes 
caught in the period, as our study was limited to the 
review of articles published in English, available pub-
licly, and in online forums, and the fact that not all 
catches along the long Indian coastline are recorded. 
At certain locations in Karnataka and Tamil Nadu, 
fishers were unaware of the protection status of these 
species (Z. Tyabji unpubl. data). These findings indi-
cate that awareness regarding protection varies 
across the maritime states and likely between com-
munities, with insufficient information provided to 
fishers and limited enforcement of current manage-
ment measures. Fishers from Karnataka considered 
catching sawfish a bad omen, suggesting that aware-
ness activities for the safe release of sawfish could be 
initiated here, as the fishers are likely to be agreeable 
with compensation for fishing net damage in return 
for live releases. 

Our results stress the need to conduct species 
awareness programs with coastal communities, en -
force current legislation, and expand incentives for 
safe release of sawfish to other locations in India. This 
is likely the only way we can bring the species back 
from what may be the brink of extinction. 
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