Temporal Water Quality and Phytoplankton Dynamics: A Basis for Environmental

Monitoring of Cage Aquaculture in Napoleon Gulf, Lake Victoria, Uganda
GRO-FETP Jessy Lugya!®, Rakel Gudmundsdottir’, Amanda G. Vang?, Mark Olokotum!

Fisheries Training Programme | National Agricultural Research Organisation, Uganda, 2 Marine and Freshwater Research Institute, Iceland, 3 University of the Faroe Islands

Key Findings ~ Water Quality

Background - 55 g8
. . . . . . , w S EES5E £
Cage fish farming was introduced in Lake Victoria in 2006 T :% s 25 8 8i9 S Fig. 9. Relationships between
- " b @ o 8 year X . 9.
and expanded rapidly to over 12,000 cages by 2019. It can il o @@ ® @ @ Io.e ohytoplankton  diversity  and
affect water quality through localized organic waste from Locality simpson @) ® @ " water quality parameters, 2011 -
2 2 = etween Cages - Localit richness . i ifi =
uneaten feed and feces, leading to oxygen depletion and 5 - : _Benﬁeen(;aggs " ‘. 02 3818,Osgggllfliant(|)e(\)/ils(***p =0,
) ) s S < Downstream Cages SVeRHESS =0. =0. .
algal blooms that compromise fish health. 8 ~— Upstream Cages g = Upstream Cages cond @ @ ;’2 P o P )
- o - === Within Cages DO =
Recent mass fish mortalities have raised concern among = S’; 04
farmers and environmental stakeholders. Combined with ™ QOIEZ
ongoing land-based pressures and seasonal hydrodynamic i ) e @
variability, this underscores the need for environmental 2012 2614 2016 2018 1 1 e Algal biovolume declined across all sites from 2011 to

. . . . ear PC1 (42.9%) )
monitoring and regulation based on long-term ecological Fig. 2. Fitted smooth trends in dissolved oxygen (DO) across : . . S L | 2019 (Fig. 5)

: : , _ Fig. 4. PCA biplot showing relationships among sampled parameters and site dispersion.
studies at cage sites. sampling locations. , o * Higher algal biovolumes during wet seasons (Fig. 6)

. - s : : DO declined within and downstream of cages by 0.0438+0.021 , _ _
Objectlves sl ey (E 2)  Blue-green algae (Anabaena, Microcystis) dominated
= Determine temporal changes in key water quality i N el & y \Fle. across all sites (Fig. 7)

_ =  SD decreased by 0.033 m per vear, reduced water transparenc
parameters (2011 —2018) B9 Betwean Cages over time mainTy downstr:amyof cages (Fig. 3) > Y  Community restructuring through vyears: 2011, 2016,
. . ope . L === Downstream Cages ) . . .
" Assess spatial and temporal variability in phytoplankton .. oo Coses y | - Y 2018 more dispersed; 2015 & 2019 homogeneous (Fig. 8)
i iti g | B \vitin Caces * \ery clear water (hi , well oxygenate i at lower .
community composition and abundance Z — e temy eratures (Fi 4? e g e Elevated conductivity and reduced water transparency
= Fvaluate relationships between phytoplankton = | P | & | | . o linked to community imbalance (Fig. 9)
communities and water quality gradients p— —v p—r = * Between cage sites highly dispersed, environmental variability
Year . ] . . OIIC USIOH
= Develop a framework for environmental monitoring of Fig. 3. Fitted smooth trends in Secchi depth (SD) across sampling * Downstream sites had higher conductivity and lower DO (Fig. 4)
sites in Napoleon Gulf over time. e DO and SD declined within and downstream of cages,

cage aquaculture on Lake Victoria

Methodology

indicating organic waste effects

* Spatial gradients in sampled parameters driven by cages
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* Seasonal and hydrodynamic variability mask spatial
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