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Abstract
Background and Objective: Fisheries sector play important role in the economy. Diversity status is needed to conserve the fish resources
of the haor region. The present study was conducted to assess fish diversity of the Kalai beel and Naoli beel of Karimganj Upazila in
Kishoreganj district, Bangladesh. Materials and Methods: Fish samples were collected from the fishermen and local fish market for
taxonomic study from December, 2014-November, 2015. Morphometric and meristic characteristics were identified through direct
observation and further identification was done following different books. Results: A total of 46 fish species were identified during the
study under 17 families. Among 46 fish species, 15 were found belong to Cyprinidae  family followed by Bagaridae  (4), Channidae  (4),
Schilbeidae  (3), Mastacembelidae  (3), Centropomidae  (3), Siluridae  (2), Anabantidae  (2), Palaemonidae  (2) and others (8). During the
study period, 22 fish species were marked as abundant species, 15 species were marked as rare and 9 species were found as common
species. Conclusion: Ecologically, economically and socially haors are playing essential role with its diversified fish resources. Haor fisheries
have great impact on the livelihood of the fishermen and provide nutrition to general people. However, the fish diversity is being
threatened by anthropogenic activities. Present study emphasized on the conservation of the fish as it is undergone gradual decrease. 

Key words:  Fish diversity, assessment, morphometric and meristic, identification, anthropogenic activities, haor

Citation:  Mahmudul Hasan, AKM Shafikul Hasan and Md. Simul Bhuyan, 2017. Fish diversity assessment of the haor region in Kishoreganj District,
Bangladesh. Res. J. Environ. Sci., 11: 29-35.

Corresponding  Author:    Md.   Simul   Bhuyan,   Institute   of   Marine   Sciences   and   Fisheries,   University   of   Chittagong,   Chittagong,   Bangladesh
Tel: +88-01754291218

Copyright:  © 2017 Mahmudul Hasan et al. This is an open access article distributed under the terms of the creative commons attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited. 

Competing Interest:  The authors have declared that no competing interest exists.

Data Availability:  All relevant data are within the paper and its supporting information files.

http://crossmark.crossref.org/dialog/?doi=10.3923/rjes.2017.29.35&domain=pdf&date_stamp=2017-09-12


Res. J. Environ. Sci., 11 (1): 29-35, 2017

INTRODUCTION

A hoar is a wetland ecosystem in the North Eastern part of
Bangladesh which physically is a bowl or saucer shaped
shallow depression, also known as a back swamp. The word
haor was erupted form the Bengali word sagor (meaning sea)
in regional dialect1. The haor basin of North-East region of
Bangladesh encompasses the floodplains of the Meghna
tributaries and is characterized by the presence of numerous
large deeply flooded depressions known as haors between the
rivers. The basin bounded to the North by the hill ranges of
Meghalaya, to the South by the hills of Tripura and Mizoram
and to the East by highlands of Monipur2. 

The water bodies of the country consider as home of fish3.
Fisheries sector play vital role in the economy, food and
livelihood security4 of the country through the incessant
supply of nutritious food5. In the year of 2007-2008, the total
fish production was 25.63 lac metric t. Fisheries sector
contributes 5% of the gross domestic production (GDP) and
4.04% of the foreign exchange earnings6. Bangladesh earned
3720  corer taka by exporting fish and fishery products in
2006-20076. About 12  million  people  are  associated  with
the fisheries sectors, of which 1.4 million people rely
exclusively  on  fisheries   related   activities.    An   estimated
9.5 million people (73%) are involved in subsistence fisheries
on the country’s flood plains,  the  number  of  fishermen 
increases dramatically to 11 million between June-October 
each  year.  There are 3.08 fish farmers, 1.28 million inland
fishermen and 0.45 million fry collectors (fish and shrimp) in
Bangladesh and it is estimated that fisheries and related
activities support more than 7% of our country’s population7.

Though fisheries sector has important role in the
economy  of  the  country  but  this sector is being  faced
threat to extinction8-13. Now it  has  become  hot  cake
question in the country14,15. Degradation of riverine ecosystem,
overexploitation, pollution and injudicious intrusion of human
are regarded as the main culprit for the fisheries decrease13,16.
Besides, lack of awareness about the river water or open water
fishes convert the poor situation to worst17.

To conserve the fisheries sector it is obvious to find out
the present diversity status of the open water fisheries. In
Bangladesh, very limited or no mentionable research found
and further research required for the protection of this
fisheries resources14-25. Throughout the world several research
have been carried out to assess the diversity of fishes26,27,28. 

The haor region in Kishoreganj district is playing
important role in the economy of the country with its water
and biological resources. Nevertheless, this resources is
gradually  being  depleted  that  make  the  living  condition of

fishermen worst29. Regrettably, no scientific research is found
so far to assess the diversity of fish. In the present study, a
preliminary research was conducted to assess the present fish
variety of the haor Region. 

MATERIALS AND METHODS

Study site: The present study was conducted at Kalai beel
(24.4583EN and 90.9355EE) and Naoli beel (24.4078EN and
90.9361EE) of Karimganj Upazila (24.4583EN and 90.8833EE) in
Kishoreganj district, Bangladesh (Fig. 1). The experiment was
conducted from December, 2014-November, 2015. 

Sample collection and preservation: A total of 60 fish
samples were collected during each sampling from the
fishermen on the spot. Fish caught by cast nets, ber jal, thella
jal, uttar jal, current jal, fishing traps and also collected from
the local fish market close to the study area. Most of the
collected fish species were identified on the spot with the help
of related books. Some fishes those appeared hard to identify
on the spot  were preserved with 10% formalin and brought
to the laboratory of Institute of Marine Sciences and Fisheries,
University of Chittagong in plastic jars for further
identification.

Identification: The fish specimens were identified based on
the morphometric and meristic characteristics according to
Rahman3, Bhuiyan30, Quddus and Shafi31, Quddus et al.32,
Rahman33, Talwar and Jhingran34, Roy et al. 35, Ahmed et al.36.
After identification, fishes were classified by following
Nelson37. Scientific names and authorities followed according
to those of Froese and Pauly38 and Thompson et al. 39.

RESULTS

A total of 46 fish species were identified during the study
under 17 families, as shown in Fig. 2. 

Fisheries diversity
Carps: During the period of present investigation 7 species of
carps were recorded (Table 1). Among them Calibaus, Carpio
and Goinna were abundant and Mrigal, Rui were rare in catch
whereas Silver carp and Catla were common in most case.

Snakehead, perch and eel: During the study period a huge
number of snakehead, perch and eel were found. Among
them 4 species of snakehead (Table 2), 4 species of perch
(Table  3)  were  found  in  the  Kalai   beel    but   including   Lal
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Fig. 1: Map showing the sampling sites of the study area

Fig. 2: Number of fish species with respective family

Table 1: A list of carp species found in the study area
Family Local name Common name Scientific name Remarks
Cyprinidae Mrigal Indian major carp Cirrhinus  cirrhosus Rare
Cyprinidae Carpio Common crap Cyprinus  carpio Abundant
Cyprinidae Calibaus Black rohu Labeo  calbasu Abundant
Cyprinidae Rui Rohu Labeo  rohita Rare
Cyprinidae Goinna Kuria labeo Labeo  gonius Abundant
Cyprinidae Silver carp Silver carp Hypophthalmichthys   molitrix Common
Cyprinidae Catla Indian major carp Catla  catla Common
Source: Field work, 2014-2015

Table 2: Snakeheads recorded from the study area
Family Local name Common name Scientific name Remarks
Channidae Shol Snakehead murrel Channa  stiatus Abundant
Channidae Taki Spotted snakehead Channa  punctatus Abundant
Channidae Chang Asiatic sanakehed Channa  orientalis Rare
Channidae Gajar Giant sanakehead Channa  marulius Rare
Source: Field work, 2014-2015
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Table 3: Perch recorded from the study area
Family Local name Common name Scientific name Remarks
Anabantidae Khalisha Striped gourami Colisa  fasciatus Rare
Anabantidae Koi Climibing pearch Anabas  testudineus Common
Centropomidae Kata chanda Round glass perchlet Chanda  baculis Abundant
Centropomidae Lal chanda Indian glass perch Chanda  ranga Rare 
Centropomidae Nama chanda Elongated glass perchlet Chanda  nama Abundant
Source: Field work, 2014-2015

Table 4: Eel recorded from the study area
Family Local name Common name Scientific name Remarks
Mastacembelidae Guchi baim Striped spiny eel Mastacembezus  pancalus Abundant
Mastacembelidae Tara Baim One striped spiny eel Macrognathus  aculeatus Abundant
Mastacembelidae Lal baim Tire track spiny eel Mastacembelus  armatus Abundant
Source: Field work, 2014-2015

Table 5: Catfish recorded from the study area
Family Local name Common name Scientific name Remarks
Bagaridae Gulsha Long whiskered Mystus  gulio Common
Bagaridae Bujuri Long bled catfish Mystus  tengra Abandant
Bagaridae Tengra Striped dwarf catfish Mystus  vittatus Abandant
Bagaridae Air Long whiskered catfish Mystus  aor Abundant
Clariidae Magur Walking catfish Clarius  batrachus Abundant
Heteropneustidae Shing Stinging catfish Heteropneustes  fossilis Abundant
Schilbeidae Batashi River catfish Psuedeutropius  atherinoides Common
Schilbeidae Bashpata Gangetic ailia Ailia  coila Common
Schilbeidae Bacha River catfish Eutropiichthys Rare
Siluridae Modhu pabda Butter catfish Ompok  pabda Common
Siluridae Boal Fiesh water shark Wallago  attu Abundant
Source: Field work, 2014-2015

Table 6: Barbs recorded from the study area
Family Local name Common name Scientific name Remarks
Cyprinidae Phul chela Barb Chela  phulo Rare 
Cyprinidae Lamba chela Barb Chela  bacaila Rare
Cyprinidae Mola Barb Amblypharyngodon   mola Common
Cyprinidae Dhela Barb Rohtee  cotio Rare
Cyprinidae Jatputi Spot fin swamp barb Puntius  sophore Abundant
Cyprinidae Titputi Fire fin barb Puntius  ticto Abundant
Source: Field work, 2014-2015

chanda almost 5 species of perch were found in the Naoli  beel
area respectively and 3 species of eel (Table 4) were identified
in both of the beels. Shol and Taki were abundant among
snakehead. In case of pereh nama chanda and kata chanda
were abundant and khalisha were rare whereas all of eel
species were abundant.

Catfishes: Including bacha almost 11 species of catfishes
(Table 5) were recorded in the Naoli  beel  during the study
period but in the Kalai beel, bacha were not found. Among the
different types of catfishes, bujuri, tangra, shing, magur, air
and boal were abundant. On the other hand, bacha were rare.

Barbs, minnows and clupeids found in the beels: During
study period a huge number of barbs and minnows were
found. Among them, 6 species of barbs (including phul chela)

(Table 6) and 2 species of minnows and 1 species of clupeid
where identified in the Nali beel but phul chela were not
found in the Kalai beel. Jatputi and titputi were abundant
among the barbs and mola was common in the study area. In
case of culpeid fishes chapila was abundant.

Other miscellaneous fish fauna recorded from both of the
beels: Seven others miscellaneous fish species (including
golda chingri) were recorded from Noali beel during the study
period (Table 7). Among them Lepidocephalus guntea,
Xenentodon carcila, Teraodon cutcutia, Macrobrachium
malcomsonii were easily caught in large number in the study
area (Table 7). Although Macrobrachium rossenbergii,
Notopterus chitala were rare in the Naoli beel but
Macrobrachium  rossenbergii  were  not  found in the Kalai
beel.
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Table 7: Miscellaneous fish species recorded from the study area
Family Local name Common name Scientific name Remarks
Belondiae Kakila Fresh water gar fish Xenentodon cancila Abundant
Cobitidae Gutum Guntea loach Lepidocephalus guntea Rare
Gobiidae Billa Bar-eyed goby Glossogobious giuris Common
Notopteridae Chitol Humped feather back Notopterus chitala Rare
Palaemonidae Golda River prawn Macrobrachium rossenbergii Rare
Palaemonidae Gura chingri Monsoon river prawn Macrobrachium malcomsonii Abundant
Tetraodontidae Choto tepa Ocellated puffer fish Tetraodon cutcutia Abundant
Source: Field work, 2014-2015

Fig. 3: Present status of fishes in the haor region

Fig. 4: Comparison of present status of fishes with past status
in the study area

Present  status of identified fishes are presented in Fig. 3.
Moreover, some exotic fishes were recorded from the haor
region during the study. Because of low price and high
nutritional value these types of fish are very popular culture
species in Bangladesh. During heavy flood, getting escaped
from the culture pond, these fish species enter into the river
systems and haor area. These exotic species can cause great
threat for the native fish species40. If these alien species once
get established, it will difficult to eliminate them41. They will
compete with the native species for food and space.
Furthermore, they will carry different types of diseases. 

For      maintaining     ecological,     nutritional      and
socio-economic equilibrium the present findings on fish
diversity   may   be  beneficial  for  the  successful

management of  fisheries  resources  in  this  haor region and
it will provide baseline information.

DISCUSSION

Fisheries sector play significant  role in the economy of
the country. Diversity of fishes is the key to meet nutritional
requirement  and  ecosystem  balance.  In the present study,
a total of 46 fish species  were  identified  under 17 families
and  most of the fish  species  belong  to  Cyprinidae  family
(15 species). This finding was quite similar with the results
reported  by  Galib  et  al.14,  Imteazzaman   and   Galib15,
Hossain et al.17, Mohsin et al.21 and Ahmed et al.23.

Bhuyan et al.42 recorded 26 species  from Cyprinidae
family followed by Bagaridae  (5), Schilbeidae  (4), Channidae
(4), Ambassidae  (3), Belontiidae  (3), Siluridae (2),
Notopteridae  (2), Mastacembelidae (2), Dasytidae (1),
Bothidae  (1), Sybranchidae  (1), Tetradontidae (1), Belonidae
(1), Cobitidae  (1), Clariidae  (1), Heteropneustidae (1),
Chacidae (1), Pangasiidae (1), Clupeidae (1), Mugilidae (1),
Anabantidae  (1), Gobiidae  (1), Nandidae  (1), Pristolepidae 
(1), Cichlidae  (1) and Sciaenidae  (1) in the Meghna river. 

Comparison of present research findings with previous
one is not possible since no previous records of fisheries of this
haor region was found. This is the preliminary study on the
diversity of fish in this region. Mortuza43 documented 126 fish
species from the Barnai project area near Padma river. Islam
and Hossain44, Mohsin et al.11 and Joadder et al.9 recorded 110,
69 and 69 fish species in Padma river while Samad et al.45

found 57 small  indigenous  fish  species.  Bhuyan  et al.42

found 69 fish species from  the  Meghna  river,  Narsingdi. In
the present study, a total of 46 fish species have been
recorded from the Kalai beel and Naoli beel in Kishoreganj
district. 

The present research findings indicate that there is visible
decline of fish species during the last decade (Fig. 4). In fact,
the findings of the present research was 2 times lower than
researches conducted on other rivers of Bangladesh by
Bhuiyan et al.46 and Rahman et al.18. However, more or less
similar results were found by Galib et al.13 and Mohsin and
Haque20. 
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CONCLUSION

Comparing present research findings with the past
research findings, it can be concluded that the fisheries
diversity of Bangladesh undergoing critical stage than earlier
time. Minimizing pollution threats from the industries and
agrochemical inputs, use of destructive nets, indiscriminate
fishing, impacts of invasive species on the native ones and
maintaining data base of fish diversity will be the effective
step to achieve conservation goal. High attention should be
given on the conservation and management of riverine/open
water fisheries diversity for the sustainable development of
the country. 

SIGNIFICANCE STATEMENT

This study discovers the existing diversity status of the
haor region in Kishoreganj District, Bangladesh. This fish
record will help the researchers, academicians and policy
makers to conserve the fish of the haor that many researchers
were not able to explore in Kishoreganj District. Thus a new
theory on fish diversity assessment may be arrived at. 

ACKNOWLEDGMENT

The authors are grateful to the Biodiversity, Environment
and Climate Change Research Laboratory, Institute of Marine
Sciences and Fisheries, University of Chittagong. Authors also
express their  heartiest  thanks  to  Israt  Jahan  (Jatiya  Kabi
Kazi Nazrul Islam  University,  Trishal,  Mymensingh)  for  her
co-operation and inspiration.

REFERENCES

1. Khan, M.A., 1990. Kishoreganjer bhougolic biboron. Dhaka,
Bangladesh, pp: 1-20, (In Bengali).

2. NERP., 2002. Interpretive description of the region's wetlands.
Northeast Regional Water Management Plan (NERP),
Bangladesh Flood Action Plan 6.

3. Rahman, A.K.A., 2005.  Freshwater   Fishes  of  Bangladesh.
2nd Edn., Zoological Society of Bangladesh, Dhaka,
Bangladesh, Pages: 263.

4. Priyadarsani, L. and T.J. Abraham, 2016. Water and sediment
quality characteristics of medium saline traditional shrimp
culture system (bheri). J. Fish., 4: 309-318.

5. Pillai, N.G.K. and P.K. Kathia, 2004. Evolution of Fisheries and
Aquaculture in India. Central Marine Fisheries Research
Institute, Kochi, India, Pages: 240.

6. Department of Fisheries, 2009. Matshya saptah shankalon.
Published by Matshya Adhidaptor, Ministry of Fisheries and
Livestock, Dhaka, Bangladesh, pp: 1-108, (In Bengali).

7. FAO., 2009. Fishery Statistics: Capture Production. Food and
Agriculture Organization of the United Nations, Rome, Italy,
Pages: 703.

8. Galib, S.M., 2015. Fish fauna of the Brahmaputra River,
Bangladesh: Richness, threats and conservation needs. J. Fish.,
3: 285-292.

9. Joadder, M.A.R., S.M. Galib, S.M.M. Haque and N. Chaki, 2015.
Fishes of the river Padma, Bangladesh: Current trend and
conservation status. J. Fish., 3: 259-266.

10. Chaki,    N.,   S.   Jahan,   M.F.H.   Fahad,   S.M.   Galib   and
A.B.M. Mohsin, 2014. Environment and fish fauna of the Atrai
River:  Global  and  local  conservation  perspective.  J.  Fish.,
2: 163-172.

11. Mohsin,  A.B.M.,   S.M.M.   Haque,  S.M.  Galib,  M.F.H.  Fahad,
N. Chaki, M.N. Islam and M.M. Rahman, 2013. Seasonal
abundance of fin fishes in the Padma River at Rajshahi district,
Bangladesh. World J. Fish Mar. Sci., 5: 680-685.

12. Mohsin,   A.B.M.,  F.  Yeasmin,  S.M.  Galib,  B.  Alam  and
S.M.M. Haque, 2014.  Fish  fauna  of  the  andharmanik  river
in   Patuakhali,   Bangladesh.   Middle-East   J.   Scient.   Res.,
21: 802-807.

13. Galib,  S.M.,  S.M.  Abu  Naser,  A.B.M. Mohsin, N. Chaki and
F.H. Fahad, 2013. Fish diversity of the River Choto Jamuna,
Bangladesh: Present status and conservation needs. Int. J.
Biodivers. Conserv., 5: 389-395.

14. Galib, S.M.,  M.A.  Samad,  A.B.M. Mohsin,  F.A.  Flowra  and
M.T. Alam, 2009. Present status of fishes in the chalan beel-
the largest beel (wetland) of Bangladesh. Int. J. Anim. Fish.
Sci., 2: 214-218.

15. Imteazzaman, A.M. and S.M. Galib, 2013. Fish fauna of halti
beel, Bangladesh. Int. J. Curr. Res., 5: 187-190.

16. Hossain,  M.Y.,  M.M.  Rahman,  B.   Fulanda,    M.A.S.    Jewel,
F. Ahamed and J. Ohtomi, 2012. Length-weight and length-
length relationships of five threatened fish species from the
Jamuna (Brahmaputra River tributary) River, Northern
Bangladesh. J. Applied Ichthyol., 28: 275-277.

17. Hossain, M.S., N.G. Das, S. Sarker and M.Z. Rahaman, 2012.
Fish diversity and habitat relationship with environmental
variables at Meghna river estuary, Bangladesh. Egypt. J.
Aquat. Res., 38: 213-226.

18. Rahman, M.M., M.Y. Hossain, F. Ahamed,  Fatematuzzhura,
B.R. Subba, E.M. Abdallah and J. Ohtomi, 2012. Biodiversity in
the Padma Distributary of the Ganges River, Northwestern
Bangladesh: Recommendations for conservation. World J.
Zool., 7: 328-337.

19. Hossain, M.A.R., M. Nahiduzzaman, M.A. Sayeed, M.E. Azim,
M.A. Wahab and P.G. Olin, 2009. The Chalan beel in
Bangladesh: Habitat and biodiversity degradation and
implications for future management. Lakes Reservoirs: Res.
Manage., 14: 3-19.

20. Mohsin, A.B.M. and E. Haque, 2009. Diversity of fishes of
Mahananda River at Chapai Nawabgonj district. Res. J. Biol.
Sci., 4: 828-831.

34



Res. J. Environ. Sci., 11 (1): 29-35, 2017

21. Mohsin, A.B.M., M.M. Hasan and S.M. Galib, 2009. Fish
diversity of community  based  fisheries  managed oxbow
lake (Bookbhara baor) in Jessore, Bangladesh. J. Sci. Found.,
7: 121-125.

22. Zafer, M., S.M.N. Amin and M.J. Iqbal, 2007. Biodiversity of
fisheries organisms in the pagla river of Bangladesh.
Bangladesh J. Fish., 30: 165-175.

23. Ahmed,  K.K.U.,  K.R.  Hasan,  S.U.  Ahamed,  T.  Ahmed  and
M.G. Mustafa, 2004. Ecology of Shakla beel (Brahmanbaria),
Bangladesh. Bangladesh J. Fish. Res., 8: 101-111.

24. Saha, B.K. and M.A. Hossain, 2002. Saldu beel fishery of
tangail. Bangladesh J. Zool., 30: 187-194.

25. Shahjahan, M., M.I. Miah and M.M. Haque, 2001. Present
status  of  fisheries  in  the  Jamuna  river.  Pak.  J.   Biol.   Sci.,
4: 1173-1176.

26. Goswami, U.C., S.K. Basistha, D. Bora, K. Shyamkumar, B. Saikia
and K. Changsan, 2012. Fish diversity of North East India,
inclusive of the Himalayan and Indo Burma biodiversity
hotspots zones: A checklist on their taxonomic status,
economic importance, geographical distribution, present
status   and   prevailing  threats.  Int.  J.  Biodivers.  Conserv.,
4: 592-613.

27. Shinde, S.E., T.S. Pathan, R.Y. Bhandare and S.L. Sonawane,
2009. Ichthyofaunal diversity  of  Harsool Savangi Dam,
district   Aurangabad,   (M.S.)  India.  World  J.  Fish  Mar. Sci.,
1: 141-143.

28. Raghavan, R., G. Prasad, P.H.A. Ali and B. Pereira, 2008. Fish
fauna of Chalakudy River,  part  of  Western  Ghats
biodiversity hotspot, Kerala, India: Patterns of distribution,
threats   and   conservation    needs.    Biodivers.    Conserv.,
17: 3119-3131.

29. Bhuyan, M.S., M.A. Bakar, A. Akhtar and M.S. Islam, 2016.
Heavy metals status in some commercially important fishes
of Meghna river adjacent to Narsingdi District, Bangladesh:
Health risk assessment. Am. J. Life Sci., 4: 60-70.

30. Bhuiyan, A.L., 1964. Fishes of Dacca. 1st Edn., Asiatic Society
of Pakistan, Dacca, Bangladesh, Pages: 148.

31. Quddus, M.M.A. and M. Shafi, 1983. [The Fisheries Resources
of the Bay of Bengal]. Kabir Publications, Dhaka, Bangladesh,
Pages: 535, (In Bengali).

32. Quddus, M.M.A., M.N. Sarker and A.K. Banerjee, 1988. Studies
of the Chandrichthyes Fauna (sharks, skates and rays) of the
Bay of Bengal. J. NOAMI, 5: 19-23.

33. Rahman, A.K.A., 1989. Freshwater Fishes of Bangladesh.
Zoological  Society of Bangladesh,  Dhaka,  Bangladesh,
Pages: 364.

34. Talwar, P.K. and A.G. Jhingran, 1991. Inland Fishes of India and
Adjacent Countries. Vol. 1-2, Oxford and IBH Publishing Co.
Pvt. Ltd., New Delhi, Pages: 1097.

35. Roy, B.J., M.P. Dey, M.F. Alam and N.K. Singha, 2007. Present
Status of shark fishing in the marine water of Bangladesh.
UNEP/CMS/MS/Inf/10. http://www.cms.int/sites/default/files/
document/Inf_10_Bangladesh_Presentation_on_Shark_Fis
hing_0.pdf

36. Ahmed, Z.U., A.K.A. Rahman, S.M.H. Kabir, M. Ahmed and
A.T.A. Ahmed et al., 2009. Encyclopedia of Flora and Fauna of
Bangladesh, Volume 24: Marine Fishes. Asiatic Society of
Bangladesh, Dhaka, Bangladesh,  ISBN:  984-300-000286-0,
pp: 2-57.

37. Nelson, J.S., 2006. Fishes of the World. 4th Edn., John Wiley
and Sons, New Jersey, USA., ISBN: 0471250317, Pages: 601.

38. Froese, R. and D. Pauly, 2015. List of freshwater fishes
reported from Bangladesh. FishBase, World Wide Web
Electronic Publication. http://www.fishbase.org/

39. Thompson, P., A.K. Das, D.L. Deppert and S.N. Choudhury,
2007. Changes in biodiversity with wetland restoration and
fish reintroduction. MACH Technical Paper 5, Winrock
International, Dhaka, Bangladesh.

40. Mijkherjee, M., A. Praharaj and S. Das, 2002. Conservation of
endangered fish stocks through artificial propagation and
larval rearing technique in West Bengal, India. Aquacult. Asia,
2: 8-11.

41. Meyer, L. and D. Hinrichs, 2000. Microhabitat preferences and
movements of the weatherfish, Misgurnus fossilis, in a
drainage channel. Environ. Biol. Fish., 58: 297-306.

42. Bhuyan, M.S., A.S.M. Sharif, A. Akhtar and M.S. Islam, 2016.
Diversity  status  of  fishes  of  the  Meghna   River   adjacent
to  Narsingdi district, Bangladesh. J.  Biodiver.  Environ.  Sci.,
9: 46-53.

43. Mortuza, M.G., 1992. Fish and fisheries of the river Barnai:
Flood plain fisheries (FCD) project. M.Sc. Thesis, Department
of Zoology, Rajshahi University, Bangladesh.

44. Islam, M.S. and M.A. Hossain, 1983. An account of the fisheries
of the Padma near Rajshahi. Raj. Fish Bull., 1: 1-3.

45. Samad, M.A., M. Asaduzzaman, S.M. Galib, M.M. Kamal and
M.R. Haque, 2010. Availability and consumer preference of
Small Indigenous Species (SIS) of the River Padma at Rajshahi,
Bangladesh. Int. J. BioRes., 1: 27-31.

46. Bhuiyan, S.S., M.A.R. Joadder and A.S. Bhuiyan, 2008.
Occurrence of fishes and non-fin fishes of the River Padma
near  Rajshahi,  Bangladesh.  Univ.  J.  Zool.  Rajshahi   Univ.,
27: 99-100.

35


	RJES (Curved).pdf
	Page 1


