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Introduction

The following report provides a summary account of the workshop on Cage Aquaculture and the Environment,
held at the National Fisheries Resources Research Institute (NaFIRRI), Jinja, Uganda, 14-15 March 2013. The
work was instituted as part of the ASARECA project Building Public Private Sector Partnership to Enhance the
Productivity and Competitiveness of Aquaculture in the ECA Region. The workshop also contributes to the
Targeting Theme of the CGIAR Livestock and Fish Research Program.

The rearing of fish in cages1 accounts for 10% of global farmed fish production. However, in some sectors, such
as salmon farming, it is particularly important, accounting for more than 90% of production. Cage aquaculture
generally occurs in public waters - sheltered inshore coastal areas, lakes and reservoirs and rivers - and relies
heavily on the supply of the ecosystem services that the water body provides, including:

e space in which the farm is located;

e water to support the fish, supply oxygen and disperse and assimilate potentially harmful wastes and
metabolites;

e food (plankton), which supplements that supplied by the farmer.
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Figure 1: Relationships between cage aquaculture and the environment

te, rearing facilities in which all sides, including the bottom, are enclosed by wooden, mesh or net screens; see
Beveridge, M C M (2004). Cage Aquaculture. 3d Edition. Oxford: Blackwell.



There are many examples, particularly from Asia, that show that unless planned and implemented well cage
aquaculture can be a socially and environmentally highly disruptive technology, eroding social and
environmental capital and reducing biodiversity and the supply of ecosystem services (Figure 1). This not only
undermines the sustainability of cage operations but also impacts on both livelihoods, especially of the
poorest, who often have greatest dependency on aquatic natural resources, and on other sectors of the
economy such as fishing and tourism.

Cage aquaculture provides opportunities to farm fish in areas where land is scarce, offering opportunities to
landless poor to engage. Productivity of cage farming appears very high — up to 500 kg fish m™ of cage y'1
(5000t ha™ y'l). The figures, however, are misleading. First, cage farms are three-dimensional, cage nets often
extending 5-10 m in depth. Moreover, a water body cannot be filled with cages; the proportion of water
surface that can be sustainably occupied by cages in freshwaters is in the order of 0.1 — 0.5%.

Cage aquaculture has thrived in the coastal waters of Northern Europe, North and South America and in the
inland waters of Asia, especially China, Philippines, Indonesia, Vietham and more recently Bangladesh.
However, cage farming has also appeared in Africa, where in addition to providing a source of much needed
fish it is also causing concern around governance of common property resources and the exacerbation of
anthropogenic pressures on some of the most biodiverse freshwater aquatic ecosystems in the world, which
support the livelihoods of millions of poor people. Cage aquaculture currently occurs in Lake Victoria, Lake
Tanganyika and Lake Malawi. On the Zambian side of Lake Kariba, there have been at least four applications
for large scale cage aquaculture operations in the past 18 months.

The two day workshop was designed to explore these issues among a group of 22 research scientists and
farmers from Kenya, Tanganyika and Uganda (Annex 2). The course was designed to raise awareness of
environmental issues, the consequences of ignoring these, the tools available to incorporate cage aquaculture
into more comprehensive lake management programs and how to mitigate impacts. The workshop consisted
of lectures and discussions, visits to two cage farms on Lake Victoria and to the environmental laboratories at
NaFIRRI research station (see Fig 2.).



Workshop structure

The workshop was hosted by NaFIRRI and Source of the Nile Fish Farm, both members of the ASARECA project.
In addition to field visits, the discussions centered on:

e cage aquaculture technology;

e the origin and quantification of cage aquaculture wastes;
e modeling of waste impacts and environmental capacity;

e the design and implementation of monitoring programs;
e mitigation of impacts.

Copies of water quality manuals’ were purchased in the UK and sent to Uganda and distributed among
delegates, with one copy also being deposited in the NaFIRRI library.
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Figure 2. ASARECA Workshop participants visiting cage facilities at SON cage farm, lake Victoria

2 Stirling, H. P. (ed.) (1985). Chemical and Biological Methods of Water Analysis for Aquaculturists. Bridge of
Allan, UK. Pisces Press.



Report structure

The report consists of the course PowerPoint presentations and a list of references. Annexes 1 and 2 provide
the Agenda and list of attendees.

Powerpoint material

There are six Powerpoint presentations, beginning with an introductory set of slides designed to stimulate
discussion on the advantages and disadvantages of cages over other water based and land based aquaculture
systems, cage design, installation, management and problems. The five remaining presentations summarize
key environmental issues and their management, especially in the context of the ASARECA research project
and in development of cage aquaculture in African lakes.

PDFs of all PowerPoint material were also circulated to workshop attendees.
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Cage Aquaculture and the Environment I. Resource Use and Wastes

4 e 'R @ciAr

v T arpn ot wwitmwa e e
* fmimene iomieTREs
-

Cage aquacuiture and the environment

-
wrabammenial sed
wrisl mpecta
P
e

vv s
e e

e
Crewr

Tesource use

Cage aquaculture

—p

Lt

o

[y - prudedts s
—-.—

5 e m—— — 0 —

wolie chols

TRPRPIS btk 1TEw Y St St 1oy

What rescurces does cage agquaculture
use?

-
W
* Commruction e
Soow
[

* Lk 1y

Environmental resources - space

S snily W b et b
R
Fvesares of pahi (eEac et

100 be 3Cuy Peieee

Cage aquaculture—space

S Lagene de Doy et el 1360,

Cage aquaculiture—water

Poinrmnr e pendonan eed < ages

© ST hahater T 00 T ) i s el

Cage aquaculture—seed

M s ol ol P g

Cage aquaculture—feed

wnaatan fovel, fucal ared

Sy
-
wizaped Ash
-
shwrecali ol madbares -

fotun b s seaertation s
o0 e f2cd, fucal ard
WY e




Food, faecal & urinary wastes - origing Origin of wastes — uneaten food Feed losses — coge size and currents
s v e =
Sty ——
o e
é:) B
o . i
e
_—
o) M;r ll;r
e fr
- e
Reducing cage feed losses Wistes — escaped farmed fish
Vg awd gratin
. - Wt e the charoey faet e feew S w extabind ferad
—~ m il T T st sacsed feve S cansats M WU I8 T prey
D
.-hyf (o SR B S e et d e B b e e
+ Relet Wt te prewnc thwacteratig of st bk ?
[ . J + Apoette * WAz e B revew sefmgrer tn Wit bt
leringcep
=

Wastes — escaped farmed fish

ok swneks lowed |

* WA preserce of sxcaped b Sob mad say Socing o setve Wi
P teeny o Fabary

* Mot in e esteiel lam b the sessen S beirriy Sewe socesm !
*What e e SRS aerts of Sertiey S st et heerd
e ey

T b o

* W e e ot
[

kg

. et mndur.umn“mun—
FIBCERE 04 4wt

e el L)
Com Do boh bt capoted = e # b e eV o B i

Whe BuiaziaZivhll Y
cf and
— —_ L
¢ wewlolaen
. w————

- wwm—m
P, T
- s

* e

M ol ol e

Quantifyingfeed associated
wastes

|

Why and what?

* Brmeviownraey etwmeend vl ssrees

* Nemarh e dwwaie oradcaviy o afuct sttt cavneRey
S ERTEWRA PWATA DEVROL MK searx otehe
-

ulae ecosystem services

Lake stem services - ii

h & s ety
B il
ATRE Mz
boswu Boion
Nrerr ey
1w . CeL
—eh

polf tion\

,“..z;/

'-—-....

N
>y

Direct measurement

Mass pp -

St 354
it
vt + 22 0.

- 1 d e - 0 g 1

| sovemnre g

et bt LSt
e« (3900 - 000 + 300 g N,
e Sk L4

- M e N

e foween + 1 N

- B

L LI B

P b nd # gow cotrmary b ey e




Mass balance approach — other foctors

Hij

f

+ Sergle snd guick -l why might this be wrang '

- L’n - Mg

Cage Aquaculture and the Environment Il. Impact of Wastes on the Environment
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Cage Aquaculture and the Environment lll. Modeling and Managing Impacts
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Cage Aquaculture and the Environment IV. Environmental Monitoring
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Cage Aquaculture and the Environment IV:
environmental monitoring

Malcolm Beveridge

ASARECA workshop, Jinja, Uganda 14-15 March 2013
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Annex 1. ASARECA Cages Workshop

Aims: To develop a shared understanding among project partners of cage fish farming and environment

interactions and the economic and social consequences.

Outcome: improved environmental management of cage fish farms

Time Activity Who
DAY 1: 14 March
09.00 Welcome and introductions
e Introductions
e Workshop overview
0915 Cage aquaculture — an introduction
e  What are cages
e  Why cages - alternatives?
e  Global importance
e Cage design, construction and installation
e Siting
e  Production - stocking, feeding, management, harvesting
e Problems (predation, storms, water hyacinth, vandalism)
e Social aspects
10.00 Coffee
10.30 SoN farm visit* Allen
e Travel to farm and
e  Meeting with staff co

e Introduction to SON
e Visit to cages and discussion

14.00 Lunch

14.30 Cage aquaculture and the environment | : resource consumption and wastes
e  Environmental issues and their origins
e Resource consumption
e Wastes
Definition
Uneaten food, faecal and urinary wastes
Medicines
Parasites and other disease agents
Escaped fish
Quantifying wastes
o Mass balance equations
Fate of wastes
o Solids
o Dissolved faction

[ ]
o O O O O

15.30 Tea
e  Visit to NaFIRRI cages, Jinja
1600 Cage aquaculture and the environment Il: impacts

e  Water and plankton
e Sediments and benthic community
e  Fish communities and fisheries

17.00 Workshop close




DAY 2: 15 March

09.00 Cage aquaculture - general discussion
09.45 Cage aquaculture and the environment Ill: modeling and managing impacts
e Environmental capacity
e Models and modeling
e Lake scenarios (small, simple; large; large, dendritic)
e Use of model outputs — adaptive management
e Use of solids waste dispersal models
10.30 Coffee
11.00 Cage aquaculture and the environment IV: environmental monitoring
e  Who and why?
e Sampling design
e Sampling
e Analysis
12.00 Visit to environmental laboratories, NaFIRRI, Jinja
13.00 Lunch
14.00 Cage aquaculture and the environment V: mitigating impacts
e Reducing wastes
o Feeds, feeding and FCRs
o Reducing escapes
o Reducing disease issues
o Waste dispersion and collection
e  Mitigation through siting and site management
e Aeration
Final discussion
15.00 Tea
15.30 Workshop close




Annex 2: Workshop Attendees
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Address

Country

Telephone & Email Address

) n »
/jil?'ic{((h h(l)[“”ll‘{i

{ 4) 1
j‘}"y""illfl

(KA ‘f}@ MM f/uqzﬁlh K:

4266455 1G o2

bkashinduye (@ afrev-cem

NC"‘-"- € - Mayin

-
oC ,lk‘ (2 senn

Bex QL SHum

/'(i M 20400

A+255784 349692

Noadt o Mavees @ dabe Jo Ul

LA

Arasw p S-‘\O o

Lesercty,

/!Bb< ?0, Kﬁbdm

“

amon_sholo@ Yaluss. co.ule

/6-)5 3gI-?F0930

PH\LEMW MSivoa  [Reorrguerk | ix g Snian| Tpn 2awid prginda F@ yahoo lom
7
= %\/ ,l 2 ' HAP'Q R t ASEPLIG023T
L4 Lv 1\/ ‘?jdd" ‘ZW“VC‘\&I dﬂ‘ QOL mr\LMLoQ\,::\M-u-Q B
= p2s6 FF 1506
b |Kiogedn v |Teclice] Nad ] Voo e Ticiqemastio@ Wlvouli G} K//‘éc
< 7 o ‘
. = ‘ - Y26k TI5256 591
3| Games M- [fochaned Yoz \J?V\:\O\ seeaes R epent-co] P
2569 2017457 .
2 /\/a“_'@u‘x« i Ly RS /(%d—vz* A/LA‘&‘?‘%&?&%&_
] Al A NIOT MO+ Resonved wrady  [R6A «L e ot Il 13., *’7 \:‘
! J o X YClev S Crouehon 23 €5 a2
= o iires | O~ KABENTD a5 : e
S G (U T . 254 X8 634 13
(o | Atnme 33 7 L/ 1€8) Agoamv MLr"'/’\’ Qo= QAR pader < (omn b
) 2 ‘(L")) To¢ Y216
tl HATaN © Chu MmA ".'c-v\..\.){\...’ IS‘-'\( 421 saGarA]l K EA A / (/(.u(‘«r- SFadnis fafss. Cy o é’_f'
a A#257254 8300b s
| e b, (A BEIA |TEH1cs A |Bon 475 1120 |y A2 pwi b Liolotoryro @ yatsstomn
OAIC3RA6(
3 Vicoé Al piag kiR Box 93 BaO KA 'k{/"-«i'f (W~aligo . Cont
k B SSERES
(v | NEeswD Tumd Aol [ Con A, St Qe tidd ffumadiobn © ameid «com
P ot o3 789]
&! ﬁ\‘ﬁ & L\! ?&&L Son Lk bacm e
912 - 25712.% >
\ L~ p
6 9/"& 7 L Zivme SO Frst) Ry UGANDA- v Ahomad: Shdl Egman | Com
- ADTTIISE 4165
T 10eEd Y Ay £AaKzp |CON funi | OGAND A d 0 vid Elocl @ gdvor <o
: V.V ors-AR3T0S
(< Yudwsipw Mo fintewco  [SOM Pulf \JG"N“"‘\1 dacaailen @gahes Com
\‘f S 1
vweydo TANCT| Tecuvean |24z Ker2d|, | Jepotnnalowni s 2003 @, 4@boo. @
P> R S P BOK FOCL Lom / = . 7
249 J(‘”N O &KLC\“ ot Diwrtar (a6 ] KEnSia\ J.Ckacl @ JA.L‘).('“.\
Retearet | No = kﬁg,% ° '
| Owon - 63D ™) Cacenrctn, | "0 42U < \*}(} TNAI@ NP 04
N\ s\ .
22| Kot Bk | Reerasied aTe el | UGamen | T mrsicaudan. o




