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Increasing occurrence of exotic fish species in open waters of India
Increasing presence of exotic fish species in the rivers and other open waters of India is a matter
of grave concern. CIFRI is engaged in making a proper assessment of the status of exotic fish
species in Indian rivers and the possible deleterious impact of these fishes on the endemic fish
diversity of the country.

Common carp in River Yamuna

In spite of the rich faunistic wealth available in the country,
about 300 exotic fishes have been introduced into India for different

reasons. A majority of them are ornamental fishes while some
others have been introduced

with the sole objective of

broadening the species

spectrum in aquacultutre.
Among the food fish

specIes, common carp,
silver carp, grass carp, trouts
and tilapia have been
introduced in the culture

systems ofthe country with
considerable success. In

recent years, bighead carp

(Aristic'hthys nobilis) and
African catfish (Clarias

gariepinus) have also been
reported from the culture
systems. These fishes are
brought in by unscrupulous persons without any official permission.

Many ofthe exotic fishes brought into India as culture candidates
are now occasionally reported from the riverine catches. Data

collected by CIFRI indicate that the presence of Common carp with

increased landing every year in river Yamuna. The patterns offish

landing from this river suggest the establishment of.this species in

the system. Besides common carp, adults of grass carp and bighead
carp (Aristichthys nobilis) have also been reported from river'
Yamuna. Silver carp has been reported from river Gomti near

Sultanpur (D.P.) and river Ganga at Bhagalpur (Bihar). These

species have also been reported from many floodplain wetlands

under Ganga and Brahmaputra basins.

The entry of African magur (two specimens weighing 2.5 kg
and 1.8 kg recorded recently

by CIFRI team) in river
Yamuna at Delhi is disturbing

as the species is carnivorous
and can totally alter the

ecological integrity of the river,
if established.

The presence of alien fish

species in open waters and
their subsequent establishment

may lead to a catastrophic
situation, wherein the country

may lose valuable endemic fish

germplasms. The country can
ill-afford repeating what

happened in Gobindsagar
(H.P.), where the fishery of

endemic Catla catla has been pushed to the brink of total collapse

after the accidental release and subsequent establishment of silver

carp. Jaisamund reservoir (Rajasthan) is a recent example where

the carp fishery has totally collapsed after the entry 0. mossambicus.

The fisheries of many peninsular reservoirs have already been

affected by introduction of tilapia.

Therefore, utmost caution must be exercised before any proposal

for their stocking in open waters is considered. CIFRI is currently

working on assessing the status of exotic fishes in Indian rivers

and their possible impact on endemic fish population so as to
formulate a conservation guideline for tlieir protection. -
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Indigenous materials for cage culture

Use of indigenous material for construction of cages

for fish and prawn culture

The burnt brick sinkers were successfully used in pen culture
experiments conducted at West Bengal beels. This path breaking
work can lead to cheaper cage construction and lower cost of
production.

Burnt earthen sinkers fixed to the completed net enclosure

The use of cages to rear fish in open waters is an increasingly
popular method of fish culture. CIFRl has now come out with a
low cost cage culture technology which is a blend of traditional
cage construction with modem system. The construction materials
used in the present experiment are

all traditional and locally available
items, the ingenuity of which
ensures whole-hearted acceptance
by rural people who are the ultimate
users of any farming methods
developed in the well equipped
laboratories.

In the present experiment, major
items of construction of cage are :-

Bamboo that replaces the metal in
outer frame of the
structure.

Bamboo poles that replace iron poles.

Locally made burned earthen sinkers replace the expensive
iron sinkers.

The experiment was initiated in Mathura beel, 24 Parganas (N),
West Bengal. Two net enclosures (each 9.10 m2) were fabricated
with nylon net material. The enclosures were fitted with burnt

earthen sinkers to keep them in position. The structures were fitted
to the cage frame (41.80 m2) made of split bamboo which was kept
afloat by six plastic drums (200 I capacity).

Both the cages were stocked with major carps @ 0.1 million/ha
at a stocking ratio of 5 (rohu): 3 (silver carp): 1 (mrigal) : 1(catla)
and the average stocking size of 108 mm, 126 min, 93 mm and 104
mm respectively. The fishes recorded a growth increment of21.0
mm, 33.6 mm, 24.2 mm and 12 mm in rohu, SC, mrigal and catla
respectively after 30 days.

Pen culture for raising stocking·
material in reservoirs

Pen culture in reservoirs gives encouraging results
for reservoir stocking programme

Stocking of healthy fingerlings of more than 100 mm in size
is an essential management measure to enhance fish production in
reservoirs. However, inadequate land-based nursery ponds and
financial constraints in developing new infrastructure facilities
impede the desired stocking programme. To overcome this problem,
a part of the reservoir itself can be utilized for nursery purposes.
Such an attempt was made at Odathurai reservoir in Erode district
of Tamil N adu by scientists of CIFRl. A part of the reservoir was
converted into nurseries by constructing pen enclosure using cheaper
materials.

Six pens (20 m long x 10 m width) were erected in the exposed
dry area of the reservoir prior to monsoon season. With the onset
of monsoon rains, the water level in the reservoir increased filling

~e pens. These pens were fertilized with cow dupg @ 10000 kglha
and lime @ 100 kg/ha for accelerating plankton production which

serve as food for the seed to be stocked. After 10 days, seeds (15

to 50 mm) of C. catla (catla), L. rohita (rohu), C. mrigala (mrigal),

C. carpio and C. idella were stocked at a combined density.of
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The present stocking rate works out to around 30 fha against the

recommended rate of 300 fha. The state Fisheries Department is

being advised to complete the stocking by including Catla ratla. -

Stocking of fish seed in Hemavathi Reservoir,
Karnataka

Following the recommendations of the Reservoir Division of

CIFRl, Bangalore, the Kamataka State Fisheries Department stocked

1.54 lakhs carp seed on 24th October, 2002, in Hemavathi Reservoir.

The seed stocked were L. rohita (average size: 5.6 cm and

maximum size: 8.0 cm), C. mrigala (4.2 cm and 7.1 cm) and C.

carpio (4.0 cm and 6.5 cm) in the ratio of2:2:1.

results with high percentage of survival, growth and economic
returns (26.2%), indicating the viability of the technology.

"\

Fingerling harvested from the pen

While catla crossed this target size in 38 days, rohu and mrigal

took about 75 days. The growth of common carp was poor,
measuring 60 to 90 mm at the end of the rearing experiment after
120 days. The recovery of fingerlings was the highest in grass carp

(94.7%), followed by rohu (92.2%), common carp (74.8%), mrigal
(74.4%) and catla (67.2%).

This preliminary trial with six replicates gave encouraging

324000 nos./ha.

Aquatic plants such as
Hydrilla,

Ceratophyllum, Nqjas
etc., collected from the

reservoir were spread
on a floating bamboo
frame in each pen to
serve as feed for grass

carp. After 2 to 3
hours, a mixture of

rice bran (60%),

groundnut cake (30%) '0

and soya nuggets

(10%) was kept in the
form of wet balls in

plastic trays hung in
the pens as feed for
other carps. Among
the different species
of fish, grass carp grew faster and attained an average size of more
than 100 mm in length within a month.

IMPORTANT EVENTS
Awareness Drive in Haryana_

The state of Haryana has taken a lead to implement the
conservation measures for Yamuna as suggested by CIFRI.

Hathnikund- Tajewallah-Dodoopur area of river Yamuna and
Western Yamuna canal spanning an area 20 km (approx.) from
Kalesar to Tajewallah and Dodoopur has been marked as conducive
zone for protecting and propagating the mahseer especially, Tor
putitora by the Kamal Research Centre of CIFRl. This zone has
been declared as mahseer Sanctuary by the Haryana Fisheries
Department. The State Department, in addition to providing
protection to this endangered species, are also stocking mahseer
seed in river Yamuna.

MohmmadIlliyas,Hon'ble.Ministerof FisheriesandAnimalHusbandry,Mr.
Mehrotra,FisheriesCommissioner,Dr. Saharan,DirectorFisheries,Haryana
Govt. and ShriD.N.Mishra,PrincipalScientist,CIFRI,KamalCentreat the
programmeto lunchranchingof mahseerseed in upper stretchof Yamuna
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WORKSHOP
Strategies and Options for Increasing and Sustaining Fisheries and Aquaculture Production
to Benefit Poor Households in Asia

The Institute organised a Workshop under ICAR-ICLARM
project on Strategies and Options for Increasing and Sustaining
Fisheries and Aquaculture Production to Benefit Poor

Households in Asia from July 10-12, 2002. The project is funded

by Asian Development Bank. The workshop was attended by all

the project team members in India Dr. M. M. Dey, Senior Scientist,

International Centre for Living Aquatic Resource Management

(ICLARM), Penang, Malaysia participated in the workshop. Dr.

v. V. Sugunan, Director, CIFRI lauded the efforts made by the

project in taking up two most important issues in fisheries sector

i.e. sustain ability of the fish farming system and benefit to the poor

households. He express the hope that these issues would be
adequately addressed. The event coincided with the Fish Farmers'

Day and the participants could interact with a cross section of fish

farms at the Institute. The participants also visited bheries in the
Salt Lake area. _

SUMMER SCHOOL
Methods of assessment of aquatic ecosystem for fish
health care

A Summer School on Methods of assessment of aquatic
ecosystem for fish health care was conducted at the CIFRI,
Barrackpore, from 18 July to 16 August, 2002 Twentyfive
participants from various states representing Fisheries Departments,
Universities, Agriculture Universities and Research Organizations
took part in the one-month programme. The Summer School
was inaugurated by Dr. N.C. Dutta on 18 July 2001 at a function
attended by Dr. P. Das, Ex-Director, NBFGR and Dr. M. Sinha,
Ex-Director, CIFRI. During the inaugural function, Dr. V. V.
Sugunan, Course Director welcomed the participants and explained
the background and relevance of the Summer School. The course

covered five important areas (1) Environmental status of aquatic
resources in relation to fish health. The resources covered were

the rivers, estuaries and wetlands in India with emphasis on their
suitability as good habitat for fishes. (2) Chemical pollutants viz.,
heavy metals, pesticides in aquatic habitat and methods of their

lnauguralfunction of the Summer School

assessment in relation to· fish health. The topics discussed were
status and methods of assessing various parameters of water quality,
soil quality and pesticides and heavy metals. (3) Status and methods
of evaluating plankton, benthos, periphyton in the ecosystem for
fish and ecosystem for health. (4) Various methods of assessment

of stress biochemically, physiologically, histopathologically and at
population level through various indicators of organ and species
integrity were covered. (5) Extension and methods for fish health

care and socio-economic aspect of fish health management were
elaborated.

In the valedictory function the certificates were distributed by
Prof. B.B. Mullick. Three participants, Dr. N. Pazhanivel, Dr. K.
Vinood and Dr. S.K. Sahoo were awarded certificates of· merit for

securing highest marks in the tests conducted during the school.
Dr. Vinod was adjudged the best participant.

Kisan Divas

t\RISHI VIG •.••RN H:ENOAFI OF' CIF'RI neRRI KA
CEI-EBRRTESKISRN DIVRS

;;.. B1ATM CENTENARY OF LRTE: CNQWI)HRF\ •••.CHAAAN
"'OAHER P~IME MINI$T£A OF INDIA

~3,...01 Dec.e.Mhe.n ,:.!oOR. ~
VENUE: tlUNDRPAAA.KAKOWIP. 743341'. \liES T BE"I

Kisan Divas gathering



To commemorate birth Centenary of Late Choudhary Charan

Singh Ji, Former Prime Minister ofIndia, the CIFRI organized a

Kisan Divas at Mundapara, a tribal village of Sundarbans on

December 23,2002. About 700 tribal farmers and farmwomen

participated in the Kisan Divas.

The main thrust of the Kisan Divas was to identify the constraints

faced by the resource-poor farming community through PRA tools.

This was followed by discussions and demonstrations on various

aspects to overcome some of those constraints for the benefit of

the downtrodden populace of the area. A Quiz contest on agriculture

and allied subjects was arranged where the farmers and farmwomen

participated with great enthusiasm. The Technical Officers of Home

Science ofKrishi Vigyan Kendra demonstrated the preparation of
low-cost nutritious diet for the children.
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CIFRI honours Fish farmers

On the occasion of the Kisan Divas, the Institute conferred
honours on 10 fish farmers including 4 farm women. They were
felicitated considering their outstanding contribution to the'
development in the field of Agronomy, Horticulture, Animal Science,
Fisheries and Home Science in Sundarbans.

Vigilance Awareness Week"
The Vigilance Awareness Week was observed at CIFRI from

31 October to 6 November, 2002. In the inaugural function Dr. V.
V. Sugunan, Director of the Institute delivered the welcome address.
The function was inaugurated by Sri M.G. Mukhopadhyay,
Chairman, Human Rights Commission. The meeting was also
addressed by, Sri M.H. Verma, S.P., 24 Parganas (North), who was
the Guest of Honour .•

MEETINGS
.:. Dr. V. V. Sugunan, Director, CIFRI visited Penang,

Malaysia from 2-5 November, 2002 to participate in Stakeholder
Consultation on Fish to 2020 : Global outlook for developing
countries, Fish for All Summit and third meeting of the Asia-Pacific
Group of Fisheries and Aquatic Research (GoFAR), organized by
ICLARM.

Management Committee
29th meeting of the Institute Management Committee was held

at Alapuzha Centre of CIFRI on 31 December, 2002. The meeting
was attended by Dr. V. V. Sugunan, Director & Chairman of the
committee, and other members viz. Shri K.D. Tripathi, Shri Narendra
Pratap Mishra, Shri Ashok Kr. Bhattacharjee, Dr. D. Nath, Shri
D. Moitra, S.A.O., CIFRI (Member-Secretary) and Shri V.S.
Subramanian, F&AO, CIFRI (as co-opted Member).

CIFRJ Quinquennial Review Team constituted
The Indian Council of Agricultural Research has constituted

the Quinquennial Review Team to evaluate the work done by the
CJFRI during 1997-2002. The composition of the QRT is :'

Chairman - Dr. MY Kamal, Vice-Chancellor, Sher-e-Kashmir

Agril. University; Members - Dr. Brij Gopal, School of
Environmental Sciences, Jawaharlal Nehru University; Dr. H.R.
Singh, Prof. & Head, Zoology Department, Allahabad University;
Dr. K.L. Sehgal, Delhi; Prof. Y. Sreekrishna, Andhra Pradesh; Dr.
VR. Chitranshi, Asstt. Director General (Inland Fisheries), (leAR
Representative) and Dr. M.K. Das, Principal Scientist, CIFRI
(Member Secretary).

Committee to study the movement of live
·exotic fish in the country formed

The ICAR has constituted a committee with the following
members to study the movement of live exotic fish acr~ss Indo
Bangladesh border :

Chairman - Dr. S. N. Dwivedi; Members - Dr. V. V.
Sugunan, Director, CIFRI; Dr. K. Janaki Ram, Director, CIFA;
Dr. D. Kapoor, Director, NBFGR; Dr. V. R. Chitranshi, ADG,
Inland Fisheries, (Member Secretary) _

---_ .._~-

EXTENSION SCENE

Training
o A 6-day training programme on Fisheries Management of.

Floodplain Wetlands (Beels) of Ass,:m was organized at the
Northeastern Regional Centre of CIFRI at Guwahati from'·25-30
November, 2002. A total of20 State fisheries officers from different

districts of Assam attended the training programme. The programme
was inaugurated by Mr. K.D. Tripathi, Commissioner & Secretary
(Fisheries), Govt of Assam. The recent information generated by

the Institute in different aspects of ecology and fisheries management
of floodplain 'wetlands were disseminated to the' trainee.

q A I-day training was organised for the under-graduate students

(Fisheries) ofCachar College, Silchar, Assam on 25.10.2002 at
Institute's Headquarters, Barrackpore.

q A 7-day training course and a Fish Farmers' Day was organised
at Madhubani, Bihar during September 2-8, 2002 for the benefit
of the rural resource poor fish farmers of the region. The training
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Farmers interru:tion with scientist

infrastructure facilities were provided by Agriculture Technology
Management Agency (ATMA). Ninety fish farmers including four

women participated in the training course.

Fish Farmers' Days

The National Fish Farmers' Day on July 10,2002 was observed
at CIFRI to commemorate the success of induced breeding in 1957.
Sri Kiranmay Nanda, Hon'ble Minister of Fisheries, Govt. of West

National Fish Farmers' Day which was inaugurated by
Shri Kiranmoy Nanda, Ron 'ble Minister of Fisheries

Bengal inaugurated the function. About 400 fish farmers, fishermen,

fish farm women, fish farm youth participated in the function.

While inaugurating the Fish Farmers' Day, Hon'ble Minister

expressed the view that the CIFRI has played a significant role in

the fisheries development of India. Earlier, Dr. V. V. Sugunan,
Director CIFRI welcomed the Minister and other Guests to the

function. He narrated the events that eventually led to the dedication

of the day for the benefit of the fish farmers/fishermen.

Mass awareness

~ One Mass Awareness Campaign on Conservation of Fin and
Shell Fish seed was organised at Sunderbans on 27 October,
2002.

~ A semilar Mass Awareness Campaign was organised at
Budhakhali on 8 November, 2002.

Exhibitions

Chief Minister of Madhya Pradesh visits CIFRI pavilion

at Bhopal

The Institute participated in the exhibition organized by Indian

Society of Fisheries Professionals during Second Fisherie~ Science
Congress at Bhopal from October 23 to 25, 2002 to depict the

Institute's work and achievements through charts and posters. About
50,000 people visited the CIFRI pavillion. The Hon'ble Chief
Minister of Madhya Pradesh Sri Digvijay Singh visited the stall

and appreciated the performances of the Institute.

o The Institute participated in the following exhibition:

National Science and Culture Expo, 2002, at Najrul Maidan,
Belgharia, Kolkata, 4-11 September 2002.

National Seminar on Hill Fishes and Aquatic Resources
Management, during October 4-7, 2002 at Nainital.

2nd Indian Fisheries Science Congress, during October 23-28,
2002 held in Bhopal.

Sixth Jatiya Prani Sampad Vikash Udyapan Committee, from
November 13-17, 2002 at Barasat.

Sixth Indian Fisheries Forum in Mumbai during December
17-20,2002 .•
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VISITORS .
Shri Hukum Deo Narayan Yadav, Hon'ble Minister of State

Agriculture, Govt. ofIndia (12.7.2002).
Justice Shri M. G. Mukhopadhyaya, Chairman, Human Right

Commission, West Bengal (31.10.2002).

HONOURS/ AWARDS
.:. Dr V. V. Sugunan, Director CIFRI and Dr. R.N. Seth, Principal

Scientist, Riverine Division, CIFRI were awarded the

F.Z.S.(Cal.) by th~ Zoological Society, Kolkata in its 56th

Annual General Meeting. The award was conferred to them
for their outstanding contribution in the field of fishery.

Young Fish Farmer Award
CIFRI has launched a Scheme to confer awards to entrepreneurs

in the form of Young Fish Farmer Award to encourage and motivate
the young fish farmers who have been working in various fields of

fisheries. Six young fish farmers honoured are (1) Sri Bablu Ghosh

(for contributions in fish seed production); (2) Sri Bablu Majumder
(for contribution towards production of seed of cat fishes); (3) Sri
Dipak Roy (for contribution towards seed production of endangered
fish species Pabda (Ompak paba), Nandas (Nandas nandas), Chital

(Chitala chitala), and Punti (Puntius Puntius); (4) Sri Ranjit Mondal
(for contribution towards producing fish utilizing domestic sewage);
(5) Shri Gopal Chandra Biswas, Kancharapara Fishermen·
Cooperative Society (for contribution towards production of fish
and prawn under pen and cage culture system); and (6) 300 Swapan
Maity (for con-tribution on brackishwater fish farming in
Sundarbans ).

Guwahati was awarded Dr. Hiralal Chaudhuri Gold Medal of the

Central Institute of Fisheries Education, Mumbai for securing the
first rank with distinction among the successful Ph.D. (Fish &
Fisheries Science) students of the Institute (1998-2001 batch).

Shri Bhattm:hmjya receiving the gold medal from Shri Ajit Singh,
Hon.'ble Union Minister of Agriculture at the 6th Convocation of
CIFE held on 14.11.2002 .

CIFRI Scientist receives Dr. Hiralal Chaudhuri
Gold Medal

Shri Birendra Kumar Bhattacharjya - Scientist of CIFRI,

Shri Bhattacharjya carried out his doctoral research on the topic
"Trophic structure and fishery potential of selected floodplain

wetlands (beels) of Brahmaputra Valley under the guidence of Dr.
V V. Sugunan, Director, CIFRI.

STAFF NEWS .

Two Advance increment(s) on account of acquiring Ph.D.

Dateof
increments

Position

Dr. M.A. Hassan, Sr. Scientist From 27.07.1998
to 20.07.2000
From 27.07.1998
to 14.05.2000

Effective
from

16.09.2002
"13.08.2002
01.08.2002

SSG-III
SSG-II

Stenographer Grade-III

Sri J. Mukhia
Sk. Abdullah

Miss Jolly Saha

Dr. S. Samanta, Sr. Scientist

Effective
from

29.06.2001
29.06.2001
19.10.2002
07.08.2002
07.08.2002

Effective

from

24.06.2002T-3

T-4
T-4
SSG-IV
SSG-IV
SSG-III

Position

Position

Mrs. Usha Unnithan

Md. Qasim,
Miss Sunita Prasad
Sri Khemchand Balmiki
Sri Gulab Shaw
Sri K.K. Dhir

Appointment

Promotion
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Dr. R.S. Srivastava, Sr.Scientist

Dr. S. S. Mishra, Sr. Scientist

Dr. B.P. Mohanty, Scientist (S.S.)
Dr. A.K. Das, Scientist (S.S.)

Dr. B.L. Panday, Scientist (S.S.)

Dr. R.K. Manna, Scientist

Dr. B.K. Bhattacharjya, Scientist

Transfer

Dr. H.P. Singh, ProScientist

Dr. Dhirendra Kumar, ProScientist

Dr. P.K. Sukumaran, Pr. Scientist

Dr. M.K. Mukhopadhyay, Pr. Scientist

Dr. B.L. Pandey, Scientist (Sr.Scale)

Dr. R.K. Manna, Scientist

Sri S.P. Ghosh, T-6

Sri Pintu Kumar Biswas, T-4

Sri K.P. Singh, T-3

Sri Kishore Shaw, LDC

Date of
increments

From 27.07.1998
to 16.04.2000
From 27.07.1998
to 17.03.2000
From 23.01.2002
From 27.07.1998
From 27.07.1998

From 24.11.1999

From 17.06.2002

MaIda Allahabad

Barrackpore

Allahabad

Alappuzha

Bangalore

Vadodara

Kolkata

Hoshangabad

Vadodara

Bangalore

Guwahati

Farakka

Kolkata

Canning

Kolkata

Farakka

13arrackpore

MaIda

Barrackpore

Sri S.P. Yadav, SSG-IV

Sri R.N. Tiar, SSG-IV

Sri B.N. Mondal, SSG-III

Sri Satendra Burman, SSG-III

Sri M.P. Bind, SSG-III

Sri A. Sahani, SSG-III

Sri S. S. Bondre, SSG-III

Sri M. S. Bhbi, SSG-II

Sri T. H. Ghume, SSG-II .

Sri GJ. Roundale, SSG-II

Sri M. Panika, SSG-II

Sri K.P.Ram, SSG-II

Sri J. Mukhia, SSG-II

Sri Kharban Kumar, SSG-II

Sri Munshi Ram Rana,SSG-I

Retirement

Sri N.K. Mitra, AAO

Dr. Balbir Singh, Principal Scientist

Sri K. Prasad, AAO

Sri B.B. Das, SSG-IV

•""'.-o~\ -b

MaIda

Barrackpore

MaIda

Barrackpore

MaIda

Kolkata

MaIda

Guwahati

MaIda

Barrackpore

MaIda

Guwahati

·Hoshangabad

Vadodara

Hoshangabad

Vadodara

Hoshangabad

Vadodara

Hoshangabad

Vadodara

Hoshangabad

Vadodara

Farakka

Barrackpore

Farakka

Barrackpore

Kolkata

Barrackpore

Vadodara

Kamal

Date of retirement
31.08.2002

31.10.2002

31.12.2002

31.12.2002

New Additions (Books)

LIBRARY .
• Biochemistry and molecular biology of fishes, Vol.1-5 by

Hochachka, P.w. & T.P. Monnsen (Ed)

• Institution alizing common pool resources by Marothia Dinesh
K. (Ed.)

• Physiology offish in intensive culture systems by Wedemeyer,
Gary A. (Ed.)

• Deep-sea fishes (Vol. 16 in the fish physiology series) by
Randall David 1. & Anthony P. Farrell. (Ed)

• Plankton regulation dynamics - experimental and models in

rotifer continuous culture by Walz, Norbert (Ed)

• Official methods of analysis of AOAC International, 17th ed.
vol.1 & 2 by Horwitz, William (Ed)

• Freshwater biomonitoring and benthic macro invertebrates by
Rosenberg, David M. & Vincent H. Resh

• Biology of farmed fish by Black, Kenneth D. (Ed)

• Biomonitoring of sewage pollution by Kumar, Arvind (Ed)

• River management: the Australasian experience by Brizga
Sandra & Brian Finlayson (Ed)

• Spreadsheet exercises in ecolog)<and evolution by Donovan,
Therese M. & Charles W. Wilden (Ed)

• Thefish immune system - organism, pathogen and environment

by Iwama, George & Teruyuki Nakamishi (Ed)
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