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Filling missing links in bramids distribution along the Indian coast with first
record of big tooth pomfret, Brama orcini (Perciformes: Bramidae) from the east
coast of India
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Brama orcini has been reported for the first time from the east coast of India extending its distribution to the Gulf of
Mannar region. The study also claims the first documentation of the genus from the commercial catches along the Indian
coast. The meristic and morphometric characters of the specimens from India are in agreement with the record from other
parts of the world. Meristic characters like lateral series scale counts and vertebrae counts have stronger species
discriminating power than morphometric variables which showed comparable ranges. The study also reveals a continuous
distribution of B. orcini along the Neritic-oceanic gradient ranging from < 50 to 1500 m.
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Introduction

Fishes belonging to the family Bramidae, popularly
known as sea breams or oceanic pomfrets are among
the listed groups of highly migratory fishes in Annex I
of article 64 of United Nations Convention on Law of
Sea. They are oceanodromous in nature and are poorly
represented in commercial catches barring Brama
brama'. Food and Agriculture Organisation fishery
statistics database includes this group in not elsewhere
included (nei) category and hence no separate global
catch statistics are available for assessment.
Nevertheless, a strong oscillation in landings is
reported from Atlantic and Pacific Ocean’.

Bramids enjoy circumglobal distribution across
temperate and tropical waters of all oceans with few
species like B. brama and B. japonica known to
undertake inter-latitudinal seasonal migration’.
Family Bramidae is globally represented by 7 genera
and 20 species™®. In India, it has five representative
species belonging to three genera. The reported
species from India are: Brama orcini Cuvier, 1831; B.
dussumieri Cuvier, 1831; B. myersi, Mead, 1972; and
Taractichthys longipinnis, (Lowe, 1843) from the
west coast and Taractes rubescens (Jordan and
Everman, 1887) from east coast’”''. All the earlier
reports except the report of Luther’ from India were
part of the exploratory survey and the group failed to
make their presence in commercial catches. Globally

also, most of the members of the family are
occasionally recorded in catches. As being rare or part
of bycatch, biological information related to them is
sparse and scanty.

The present report of B. orcini is the first record of
the species from the east coast of India. In addition,
both B. orcini form the east coast and B. dussumieri
form the west coast, included in the present study is the
first documented presence of the genus in commercial
catches in the respective coasts. The current study
undertakes the morpho-meristic comparison between
specimens and also with reference literature. Based on
current observation and past literature, a field
identification key for the five recorded species of the
family is provided to aid field workers in prompt
identification and reporting of the species.

Materials and Methods

Ten specimens of Brama orcini and a single
specimen of Brama dussumieri were collected from
Tharuvaikulam landing centre, Tuticorin, Tamil Nadu
and Cochin fishing harbour, Cochin, Kerala,
respectively. The samples were collected during
November, 2016 to February 2017. The samples were
collected along with the GPS point of capture or
bearing-distance combination of the fishing site from
the landing centre to facilitate identification of the
location of capture. The specimens were identified
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based on the original description and other taxonomic
literature and keys™>'>">. A short description of both
the species based on our observation is provided
considering the fact that earlier reports of these
species from Indian waters were without any
morphological details. The morphometric measurements
were recorded to the nearest 0.1 mm using Vernier
calliper'. Meritic counts include fin rays counts,
lateral series scales vertebrac counts from
radiographs. Morphometric measurements were
transformed into a percentage of standard length for
comparative study. A GPS-based distribution map
with topographic features (GEBCO bathymetric grids,
BODC) is generated to visualize the distribution along
Indian coast”. The specific depth of the site of
capture was recorded using online bathymetric data
viewer'® to compare the depth of occurrence of
present records with past ones. The gut contents of the
species were studied qualitatively to access the
preferred prey of the species. A field identification
key of the species reported from India is provided to
facilitate easy identification and prompt reporting.

Results

Brama orcini, Cuvier, 1831

Dorsal fin rays, 32-35; anal fin rays, 28-30;
pectoral fin rays, 19-20; gill rakers, 12-16; horizontal
series scales, 52-54; and vertebrae, 37-38 (Table 1).

Body compressed laterally and ovate in shape,
snout small, head large and feebly arched in dorsal
profile, eyes moderately large, jaw angle oblique,
mandible touching along entire length, isthmus not
exposed, one row of teeth in upper jaw, 1-2 rows of
teeth in lower jaw with few median ones large and
curved inwardly, dorsal and anal fin scaly and non-
recessible, single dorsal fin originating just posterior
to pectoral fin base, anal fin lobe poorly developed,
pectoral fin inserted high on body and originating at
the edge or operculum or just before it, pelvic small
and originating at about mid of pectoral fin base,
caudal fin forked with upper lobe longer than lower,
and scales on body large and oblong.

Colour: Silvery grey to darkish in colour, darkish
on the dorsal side, pelvic translucent, and dorsal and
anal fin dark in colour.

Brama dussumieri, Cuvier, 1831

Dorsal fin rays, 33; anal fin rays, 25; pectoral fin
rays, 19; gill rakers, 15; horizontal series scales,65;
and vertebrae, 39 (Table 1).

Body compressed laterally and ovate in shape,
snout small, head large and moderately arched in
dorsal profile, eyes moderately large, jaw angle
oblique, mandible touching along entire length,
isthmus not exposed, one row of teeth in upper jaw, 1-
2 rows of teeth in lower jaw with few median ones
large and curved inwardly, dorsal and anal fin scaly
and non-recessible, single dorsal fin originating just
posterior to pectoral fin base, anal fin lobe poorly
developed, pectoral fin inserted low on body and
originating at the edge or operculum or just before it,
pelvic small and originating at about mid of pectoral
fin base, caudal fin forked with upper lobe longer than
lower, and scales on body medium and oblong.

Colour: Darkish in colour, darker on the dorsal
side, pelvic darkish with prominent dark colour patch
underneath it, and dorsal and anal fin black in colour.

The meristic counts and morphometric variables in
the percentage of SL are presented in Table 1. Most of
the variables showed comparable ranges between the
species. The current estimates were found to be
similar to the earlier works. But ranges in our study
were found to be narrower than some of the earlier
reports. The body depth and length of upper caudal
lobe were found to be the most variable morphometric
features. The pectoral-pelvic distance emerged as the
most important morphometric variables from a
taxonomic point of view. Meristic characters proved
to have better discriminating power either alone or in
combinations as they are non-overlapping in nature.
The most discriminating meristic characters were
scales count in lateral series and number of vertebrae
(Figures 1, 2 & 3).

The current report of B. dussumieri is from a
similar geographical area with similar depth profile.
But the reports of B. orcini not only differ in the
geographical region but also the depth profile of the
area of capture. All the earlier records of the species
were from the area having a depth of more than
1500 m. In the present study, the reports are even
from the area having a depth of < 50 m (Table 2 and
Figures 4 & 5).

The B. orcini is landed at Tharuvaikulam landing
centres by two variants of multi-day gill netters,
namely, Paru valai and Mural valai. Paru valai having
bigger mesh sizes target fishes like yellowfin tuna and
swordfishes and are operated relatively in deeper
water than Mural valai targeting belonids with smaller
mesh size. As per the enquiry made from the
fishermen, the incidence of the capture of B. orcini is
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Table 1 — Morpho-meristic comparison of Brama orcini, B. dussumieri and B. myersi

B. orcini B. dussumieri B. myersi*
Present Study Mead (1972) Lee et al. (2014) Present Mead Lee et al. Holotype
Study (1972) (2015) (Mead,1972)
Number of specimens 10 20 2 1 24 12 1
Standard length (mm) 182.3-266.6  30.00-298.0 188.0-267.0 202.9 20.6-158.0 100.1-137.5
Pre-dorsal length 34.63-39.73  36.80-39.90  38.20-40.50 36.60 36.10-  36.70-40.50 35.74
50.00
Pre-anal length 47.02-52.92  44.80-50.00  47.40-55.90 49.70 39.50-  49.20-55.40 46.09
47.80
Pre-pelvic length 36.42-41.75 38.20-50.80  39.80-41.40 35.19 38.00-  32.80-40.30 27.81
45.50
Pre-pectoral length 25.73-29.91 28.20-35.50  28.20-28.50 27.08 28.20-  25.80-28.20 26.75
2 32.50
k) Depth at pectoral origin ~ 46.65-50.93 46.75 54.44
°\; Depth at dorsal origin 49.21-54.15 47.80-68.30 50.10-51.20 48.54 47.70-  45.70-51.30 57.63
- 62.70
g Depth at anal origin 47.72-51.46 48.22 55.92
g Dorsal fin length 55.66-60.58 49.30-58.60  53.80-58.20 59.37 49.60-  55.70-60.10 57.57
2 59.80
g Anal fin length 44.08-49.10 46.49 52.60
2 Pectoral to pelvic fin 12.69-14.40 13.00-16.30 12.40-12.50 10.77 06.60-  09.40-12.00 17.02
T origin 11.70
g Head length 26.81-23.82  25.50-33.30  26.20-28.50 28.30 26.60-  24.40-27.60 27.10
g- 35.00
= Snout length 05.34-07.24  05.60-08.20  06.90-07.60 07.22 05.60-  05.50-07.30 08.97
08.30
Pre-orbital length 04.15-05.19 05.24 05.91
Upper caudal lobe 35.40-45.29 32.00-42.80  28.40-36.60 33.78 35.50-  32.40-60.80
65.40
Lower caudal lobe 30.27-34.70  30.20-36.00  31.40-31.60 28.28 32.20-  25.30-37.20
40.20
Eye diameter (Horizontal) 06.63-08.58 06.40-12.50  06.00-06.50 07.19 07.10-  06.30-08.50 10.12
14.50
Dorsal fin rays 32-35 33-36 34 33 33-35 32-34
2 Anal fin rays 28-30 28-30 28-29 25 26-29 26-29
% £ Pectoral fin rays 19-20 20-22 19-20 19 19-22 19-20
= § Lateral Line scales 52-54 52-54 54 65 57-65 58-64
Gill rakers 12-16 12-16 16 15 13-15 13-15
Vertebrae 37-38 37-40 36-37 39 40-43 39-42 40

*Note: The morphometric characters of the holotype is retrieved from the radiograph available in online database of Smithsonian NMNH

more in Mural valai especially during October to
February, but they are occasionally retained in catch
owing to poor or no market value. All the collected
specimens of B. orcini were dissected to study the
feeding behaviour of the species. One stomach was
found empty, one having a semi-digested fish
(Trichuridae) and remaining all have cephalopods
(Fig. 6). The cephalopods was found to be the
preferred food items of the species. All the specimens
(6 females and 4 males) were found to be spent.

Key to the genusand species of Bramidae occurringin thearea

Adapted from Mead, Last and Moteki and
Thompson™ * ©, added with the observation made
during the current study.

Keysfor Genus
1. Dorsal fin scaly, non-recessible, interorbital broad

and flat in frontal view............ Taractes
Dorsal fin scaly, non-recessible, interorbital narrow
and flat in frontal view.................. B
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TL= 297 mm

TL=297 mm

Fig: 1 — Fresh specimen of Brama Orcini (1a) and radiograph of
B. orcini with 37 vertebra (1b) collected from Tharuvaikulam
Landing Centre, Tuticorin, Tamil Nadu. [Specimen deposited at
Marine Biodiversity Museum, CMFRI, Kochi (GB.31.133.2.8)]

TL=255 mm

Fig. 2 — Fresh specimen of Brama dussumieri (2a) and
radiograph of B. dussumieri with 39 vertebra (2b) collected from
Cochin Fishing Harbour, Kerala.

2. Upper lip not free, connected to snout ..........
Brama Upper lip free, not connected to snout,
belly ridges originating forward of pelvic
Taractichthys

Wsum 254 38¢
BLAmA  MYERSI
Hole Ty pe

FAM.159

Fig. 3 — Radiograph of Bama myers holotype (Mead, 1972) with
40 vertebra taken from online database of Smithsonian NMNH
(http://collections.nmnh.si.edu/search/fishes/?nb=254386)

Keysfor species

1. Anterior part of dorsal and anal fin form strong
lobe. ..o, 2

Anterior part of dorsal fin and anal forms poor or no
lobe...neeiii 3

2. Prominent caudal keel present ...... Taractes
rubescens

Caudal keel absent...... Taractichthys longipinnis

3. Pectoral inserted low on body (Pectoral-pelvic
distance <12.5% of SL) .... Brama dussumieri

Pectoral inserted high on body (Pectoral-pelvic

distance >12.5% of SL).........cccoooiiiii. 4

4. Body deep, vertebrac mostly > 40........... B.
myersi

Body relatively elongated (sub-adult & adult),
vertebrae 37-40 (mostly 38-39)....... B. orcini

Discussion

The morphometric variables studied during the
present work were found to be in agreement with the
previous  works*'"*.  Ranges for different
morphometric variables in our study were found
comparable to that of Lee et al.'”?°, as the size ranges
of the specimens were similar in terms of standard
lengths. The results of the present study and works of
Lee et al. comprised adult ones and hence
morphometric variables in a narrow range are
obvious. Nevertheless, the variables like body depths,
length of upper caudal lobe showed prominent
variation within species making them the least
suitable for inter-species comparison. Mead®
morphometric assessments were based on wider size
ranges and hence most of the characters showed wider
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Table 2 — Details regarding reports of Bramids along Indian Coast
Date/Year of Site of Gear Icon Species Nos Sizerange Depth Latitude Longitude
collection collection/Catch * (TL) (cm) (m)
08-11-2016 ~ Tharuvaikulam LC  (Drift Gill Net) @ B. orcini 1 29.23 ~700 08°19°  079°05°
06>’ 127
& 26-11-2016  Tharuvaikulam LC  (Drift Gill Net) @ B. orcini 2 2523-2591 <50 08°12>  078°12’
& 027 487
‘%' 16-12-2016 ~ Tharuvaikulam LC  (Drift Gill Net) @ B. orcini 3 26.99-27.80 =250 08°53>  078°50°
50 39"
[ 14-01-2017  Tharuvaikulam LC  (Drift Gill Net) @ B. orcini 4 28.77-36.45 =1500 08°07°  078°51’
175 b 33’ 2
02-02-2017 Cochin FH Long Line B. dussumieri 1 25.5 ~1600 13°07°28” 072°35°
397
01-03-1962 Andamans Long Line * T.rubescens 1 68.2 (SL) <50 08°27  093°02’
(Off Chowra Island) 00’ 00>
Arabian Sea Pelagic trawl B. dussumieri - - 1990-  14°00°  072°30°
3825 00> 307
5 Bay of Bengal Pelagic trawl B. dussumieri - - 07° 00’ 083° 00’
2 00’ 00
£ g 13°30°  090°00°
§_ S 00 00"
= g Arabian Sea Pelagic trawl B. orcini - - 1875-  05°00°  071°00’
3 S Al 2835 00" 00>’
3 g 11°00°  077°30°
& == 00 00
Lakshadweep sea Pelagic trawl . B. myersi 1097 10°47° 073° 45’
00>’ 00"’
22-01-1990 N-W coast Long Line * T. longipinnis 1 83 2375 22°35°  067°14°
(Off Porbandar) 00" 00>
19-12-1991 Andamans Long Line * T. rubescens 1 95 2245 10° 28’ 091° 44°
(Off sentinal Island) 00> 00>’

*Note: Icons are provided to visualize the site of the capture in maps (Fig 4 & 5)

ranges. Juvenile fishes tend to share similar meristic
features with their adult counterparts but can differ

substantially in morphometry; and bramids forms
ideal group to illustrate this*'. Juvenile bramids have
deeper bodies and longer upper caudal lobe during the
juvenile phase than the adult. Even in adult members
of genus Brama, the morphometric variables are
either comparable between species or too variable
within species to make them an effective taxonomic
character. One of the characters used in the
differentiation of species of genus Brama is the
insertion point of the pectoral fin. Species like B.
orcini and B. myers have pectoral insertion higher
than B. dussumieri, reflected in the pectoral-pelvic
distance which is < 12.5% of SL in B. dussumieri and
>12.5% in other two species reported from Indian
waters. In the present study, we also found this
reliable character after comparing the specimens of
B. orcini (12.69-14.4%), B dussumieri (10.77%) and

radiograph of B. myersi (17.02%) holotype USNM
254386*. Carvalho-Filho et al.” considered this
character unreliable as he found a higher pectoral
insertion in B. dussumieri referring to the support of
image presented by Omori et al.'"®. But after our
examination of the image given by them, we found
that pectoral-pelvic distance is below 12.5% of SL
which is even reflected in the range (9.6-12.3 % of
SL) given by them. Although we have not examined
the entire size range of the specimens, but in our
opinion, pectoral fin insertion is a reliable character at
least in case of adult and sub-adult specimens which
is also reflected in earlier works of Omori et al. and
Lee et al."™, where larger specimens were studied.
The most reliable and widely used characters for
species differentiation among genus Brama are
meristic characters like gill rakers, scales in horizontal
series and vertebrae count. The above-mentioned
meristic characters in the present study confirm the
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Fig. 4 — Capture sites of recorded Bramids from Indian waters
including present study (modified from Seaturtle/maptool)
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Fig. 5 — Present records of Brama orcini from Gulf of Mannar,
India.

earlier observations. The above-mentioned meristic
characters along with the insertion of pectoral were
found enough in successful discrimination of the three
species of Brama reported so far from Indian waters.

6¢

Fig. 6 — Gut contents of Brama orcini: Cephalopods (6a & 6b)
and Trichurids (6c¢).

The current record of B. orcini is the first report of
the species from the eastern coast of India. Joshi et
al.” claim the presence of B. raii from the Gulf of
Mannar, the same area from where B. orcini is
recorded in the current study in a checklist of fishes
for the mentioned geographical area. As of now, B.
raii is not a valid species, earlier it has been used to
refer B. brama (synonym), B. dussumieri and B.
japonica (misapplied)®. As the literature do not have
description or images for the specimens, it was not
possible to infer that for which species the name has
been referred. Nevertheless, B. raii is never referred
for B. orcini, making the current study a valid claim
as the first report of the species from this area. The
family Bramidae in India has been represented by five
species belonging to the three genera. The earlier
reports included: T. longipinnis from the Arabian Sea
(Off Porbandar), B. dussumieri, B. orcini and B.
myersi from Lakshadweep Sea, B. dussumieri from
the Bay of Bengal and T. rubescens from the
Andaman Sea (Off Sentinal Island and Chowra
Island)*"". The bramids are highly migratory
oceanodromous fish. All the earlier Indian record for
the group has been from oceanic waters with an
underlying depth range of 1000 to 4000 m, except a
specimen of T. rubescens caught off Chowra Island,
Andamans’. A majority of the fishes of these groups
is epipelagic in nature occupying 1 to 200 m of upper
water column’ making their presence in shallower
waters highly probable. The current study unlike most
of the previous reports recorded the specimens from
depth even lower than 50 m. In the present study,
B. orcini has been reported over the depth range of
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less than 50 m to 1500 m from Gulf of Mannar,
whereas B. dussumieri from the west coast has been
recorded from waters from the same area (earlier
reports) with a comparable depth of water column.
Hence, the current study proposes an extended
distribution of the group not only along the Indian
coast but also along the oceanic-neritic gradient. A
general trend was observed between specimen size
and depth. Larger specimens were collected towards
the oceanic realm whereas the smaller ones towards
the neritic realm. This trend is a preliminary
observation which needs to be verified with larger
sample sizes over longer duration for making
conclusive remarks.

The feeding ecology of B. orcini revealed
cephalopods as the preferred food item. The gut
analysis of Eumegistus brevoti, a bramid species
occurring along Brazilian coast revealed fishes
(including Trichuridae), cephalopods and crustaceans
among the food items of the group’. Though we failed
to record any crustacean remains from the gut of our
specimens, the remaining food items are in
congruence with the earlier observation for the group.
The variation in gut contents could be attributed to the
area and species differences. Higher abundance in
shallower water along with the higher proportion of
spent specimens during study period indicates
possible post-spawning feeding migration in food
abundant shallower water, but it needs to be tested
with larger sample size and thorough gut content
studies in relation to the depth-wise prey abundance.

Realizing the fact that Indian marine fisheries are
slowly but definitely moving into deeper waters, the
probability of occurrence of the members of oceanic
bramids in commercial catches is certainly higher
than earlier. This is evident from the current reports
which were all from commercial catches unlike most
of the earlier ones which were part of one or other
exploratory survey. Keeping the changed fishing
scenario in mind, the given key in the article will
facilitate the field observers in easy identification and
reporting of the species.

Conclusion

The study has revealed that the distribution of
bramids in Indian EEZ is incomplete. Though the
study filled some of the links, possibly there are many
such links to be filled. The likely presence of the
species in even shallower water as revealed in the
study needs to be supported by regular field visits and
prompt reporting and collection from different areas.

Analysis of more samples across different species will
help us to understand the ecology and biology of these
fishes in a better way.
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