
VAAL RIVER YELLOWFISH BEHAVIOURAL STUDY

NOVEMBER 2009 UPDATE

Presented by: Gordon O’Brien

O’Brien GC 1*, Nel L2 and De Villiers P 3

1,2&4Centre for Aquatic Research, Zoology Department, 
University of Johannesburg, PO Box 524, Aucklandpar k, 2006

3Orange Vaal CapeNature, Private Bag X5014, Stellenb osch
(*) Corresponding author email: gordono@uj.ac.za



Phi 4:13Phi 4:13

PRESENTATION LAYOUT:

1. Motivation

2. Background

3. Some findings

4. Way forward

5. Closing remarks

6. Acknowledgements

© Kaphom



The Vaal River catchment dominates South Africa, ex tending from the 

THE VAAL:

USED IT! ABUSED IT! AND NOW WE’LL LOSE IT?

The Vaal River catchment dominates South Africa, ex tending from the 

Mpumalanga highlands to the Mountains of Lesotho to  the border of 

the Karoo.  

By supporting the economic heart of Arica, Gauteng this river 

ecosyetem is not only one of South Africa’s most im portant 

ecosystems but one of the most polluted and poorly conserved 

systems in the country.



FROM THE LATE 1960’S ANGLERS IN THE VAAL FROM THE LATE 1960’S ANGLERS IN THE VAAL 
RIVER HAVE BEEN CONCERNED ABOUT RAPIDLY RIVER HAVE BEEN CONCERNED ABOUT RAPIDLY 

DECLINING FISH STOCKS IN THE RIVER.  DECLINING FISH STOCKS IN THE RIVER.  

KLIP RIVERKLIP RIVER

TODAY (NB Middle VAAL): TODAY (NB Middle VAAL): 

•• Large scale fill kills are common.Large scale fill kills are common.
•• Pollution events occur frequentlyPollution events occur frequently

•• Polluters are unknownPolluters are unknown
•• Very little conservationVery little conservation

•• We don’t even know what needs to be conserved  We don’t even know what needs to be conserved  VAAL RIVERVAAL RIVER

POLLUTION



YELLOWFISHES IN SOUTH AFRICA

There are two groups of yellowfishes 

in South Africa namely the 

Smallscale group of yellowfishes:

Orange-Vaal River 
Largemouth yellowfish

Orange-Vaal River 

So what is a yellowfish and where do they occur?

and the Largescale yellowfish

Smallmouth yellowfish

Bushveld Smallscale 
yellowfish

Kwa-Zulu Natal 
yellowfish

Clanwilliam yellowfish

Lowveld Largescale 
yellowfish

Pictures from SAIAB



YELLOWFISH IN THE VAAL 

• THERE ARE TWO SPECIES

• WELL KNOWN CHARISMATIC SPECIES

• ECOLOGICALLY IMPORTANT INDICATOR 
SPECIES FOR THE VAAL RIVER

• SUPPORTS AN ANNUAL DEDICATED 

ANGLING INDUSTRY WORTH 

R130 000 000



1. From 1960’s numbers have been decreasing.

2. Losing suitable habitat in the Vaal River.

3. Sensitive to changes in the ecosystem.

4. Indicator and umbrella species for the Vaal River.

WHAT ABOUT THE ORANGEWHAT ABOUT THE ORANGE--VAAL LARGEMOUTH YELLOWFISH?VAAL LARGEMOUTH YELLOWFISH?

5. Charismatic flagship species supporting a dependent 

angling industry.

6. Now has conservation status &

7. DWEA is required to establish 

conservation plan for the species.



The yellowfish behavioral study involves the use of  

biotelemetry methods to monitor the daily and 

seasonal behavior of yellowfish in the Vaal River.

BACKGROUND TO THE STUDY 



The project was initiated in December 2005 when on behalf of the Orange-Vaal 

River Yellowfish Conservation and Management Associ ation, Andre Hoffman 

and Pierre de Villiers tagged and initiated the beh avioral monitoring of an 

individual 45cm (fork length) Orange -Vaal River Largemouth Yellowfish at 

BACKGROUND TO THE STUDY… 

individual 45cm (fork length) Orange -Vaal River Largemouth Yellowfish at 

Wag ‘n Bietjie Ekoplaas.

This ground breaking  experiment was carried out ov er a six week period and 

showed scientists and the common man alike, just ho w useful this approach 

is, how dynamic this species is and how important i t is to establish a sound 

conservation plan for yellowfish in the Vaal River.  



Thereafter in 2006 a detailed project plan to monit or the behavior 

of both the Orange-Vaal Large- and Small-mouth yello wfishes at 

Wag ’n Bietjie Ekoplaas over an 18 month period was  

established.  Funding was obtained from the Water R esearch 

The 

Water Research 

Commission 

initial funders 

of the study

BACKGROUND TO THE STUDY… 

established.  Funding was obtained from the Water R esearch 

Commission and in the hands of Gordon O’Brien (Proj ect 

leader) and Linda Nel (a post graduate researcher) from the 

University of Johannesburg the formal PHASE 1 of th e Vaal 

River yellowfish behavioral study was initiated.  



During PHASE 1 Linda Nel and a group of stakeholder s captured 

25 yellowfish (13 Smallmouth and 12 Largemouth) usi ng an 

arrange of sampling techniques.  The aim of this ph ase of the 

study was to assess the behavioural differences between the 

The 

Water Research 

Commission 

initial funders 

of the study

BACKGROUND TO THE STUDY… 

study was to assess the behavioural differences between the 

species focusing on home ranges, habitat selection,  general 

biology and relationships amongst other individuals  of the 

same species and between individuals of the other y ellowfish 

species. 



FlyCastaway 

core funders 

of the study

BACKGROUND TO THE STUDY… 

PHASE  2 of the study was undertaken as a follow on  from the first PHASE  2 of the study was undertaken as a follow on  from the first 

phase from September 2007 to August 2008.  This pha se involved phase from September 2007 to August 2008.  This pha se involved 

the continued monitoring of the already tagged 25 y ellowfish at the continued monitoring of the already tagged 25 y ellowfish at 

Wag ‘n Bietjie and was funded by FlyCastaway (Pty) Ltd.Wag ‘n Bietjie and was funded by FlyCastaway (Pty) Ltd.



FlyCastaway 

core funders 

of the study

BACKGROUND TO THE STUDY… 

From September 2008 to date the THIRD PHASE of the study is being From September 2008 to date the THIRD PHASE of the study is being 

undertaken at the Elgro River Lodge through the End angered undertaken at the Elgro River Lodge through the End angered 

Wildlife Trusts Healthy River Programme (FlyCastawa y). Wildlife Trusts Healthy River Programme (FlyCastawa y). 



HOW IS IT DONE?

• Radio transmitters from the US are surgically attac hed to 

individuals that are put to sleep.

• tagged individuals are then released and allowed to  recover • tagged individuals are then released and allowed to  recover 

for 3 days to one month. 

• Individuals are then monitored at random from a boa t using 

a specialised receiver that is able to distinguish b etween 

tagged individuals. PHOTO BY:



Appendix B2: TELEMETRY DATA SHEET- IF FOUND PLEASE CONTACT GORDON O'BRIEN Cell: +27845804161 Email: go rdono@uj.ac.za

S
ta

tio
ne

ry

>
10

m

10
-1

00
m

>
10

0m

H
ol

di
ng

F
ee

di
ng

S
pa

w
ni

ng

M
ig

ra
tin

g

O
th

er

G1a 12h10 22.192600 29.437200 x ? 0m

b

c

d

G2a 13h20 22.191800 29.431400
Open deep water (10m+) far from 

bank/structure/vegetation   x 0m

G2b 13h40 22.192000 29.430300
Open deep water (10m+) 

approaching bank (30m away)  x 50m

c

d

G3a 14h05 22.189000 29.430100 x ? ? 0m

G3b 14h15 22.189000 29.430200 x ? ? 5m

G3c 14h25 22.189100 29.430100 x ? ? 5m

G3d 14h35 22.189100 29.430100 x ? ? 5m
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Initially in deep water 10m+ in 
proximity to rocky outcrop and 

banks not moving very much at all.  
Location suggests possible feeding 

but cant be sure.  Seems to be 
stationery and not afraid of boat.

Deep water (2m+) off a bank of 
aquatic vegetation. Scared away 

by boat.
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HOW IS IT DONE?

NOTES:  Keep numbering the observations as indicated here - in order to reduce confusion each tracker is advised to use their own numbers e.g. this Gordon 1-3 
of 125 for argument sake.  Ideally it is best to wait in one location to collect up to four fixes 10min apart, as indicated this allows for an assessment of the 

movement of individuals.  Here decimal degrees have been used but degrees, minutes seconds is also fine - use the map to allow for an estimate of the GPS 
location without scaring off the fish. Give as much info as possible concerning the habitat and activity of fish, additional info including seen on surface or many fish 
feeding lots of activity etc is useful. If you do have an idea of what the fish is doing indicate it otherwise use "?" as indicated.  Mark the distance moved by the fish 

between fixes.  

• Usually from a boat, individuals are carefully trac ked and observed for a 
period of 30min.

• Care is taken not to cause individuals to flee from  the area and change 
their activity by cautiously monitoring the tagged individuals from a 

distance of 50 to 20m.

• Data is captured on field data sheets for later re- capturing onto a 
computer.



HOW IS IT DONE?

• On occasion, if a major event such as a flood occur s 
and researchers are unable to monitor from a boat 
of if an individual “disappears” for some reason by 
migrating large distances upstream or down stream 
a light aircraft is used to find the tagged individ uals 

from the air.

• Thereafter the individual is monitored from a boat 
again.again.



PHASE 1&2 FINDINGS

This section presents some of 
the initial outcomes of the 
first 2 phases of the study 
that were undertaken at 

Wag’n Bietjie Ekoplaas from 
December 2005 to August 

2008. 



PHASE 1&2 FINDINGS

This map shows the location of the study area within the Vaal River 
catchment.  The insert of the river will be used to present the findings of 

the study using GIS.



Monitoring points % contribution Backwater Glide Pool Riffle Run
Tag no: 17 60 23.3 0 15 0 31 14
Tag no: 26 32 12.4 0 7 4 9 12
Tag no: 45 5 1.9 0 2 1 2 0
Tag no: 56 18 7.0 0 5 0 5 8
Tag no: 83 11 4.3 0 3 1 0 7
Tag no: 94 0 0 0 0 0 0 0
Tag no: 203 5 1.9 0 1 0 2 2

Table representing the monitoring frequency and habitat selection
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YELLOWFISH TELEMETRY STUDY

During this phase 13 individual Smallmouth and 12 individual Largemouth 
yellowfish made up the sample size as indicated in the table below. 

Tag no: 322 49 19.0 2 36 2 1 8
Tag no: 333 42 16.3 1 14 17 4 6
Tag no: 363 3 1.2 1 0 2 0 0
Tag no: 435 14 5.4 0 2 1 3 8
Tag no: 456 4 1.6 0 2 1 1 0
Tag no: 466 15 5.8 0 3 0 7 3
Number of Laen Total 258 100 4 90 29 65 68
Tag no: 36 42 21.6 0 22 6 12 2
Tag no: 64 24 12.4 0 4 14 2 4
Tag no: 74 25 12.9 0 6 8 6 5
Tag no: 224 0 0 0 0 0 0 0
Tag no: 234 19 9.8 0 6 7 3 3
Tag no: 262 29 14.9 0 4 4 20 1
Tag no: 351 3 1.5 0 2 1 0 0
Tag no: 373 7 3.6 1 1 2 6 1
Tag no: 383 10 5.2 0 3 0 2 5
Tag no: 402 10 5.2 0 4 4 1 1
Tag no: 424 14 7.2 1 2 8 2 1
Tag no: 442 11 5.7 0 7 1 1 2
Number of Lkim Total 194 100 2 61 55 55 25
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PHASE 1&2 FINDINGS

• 452 observations or fixes were obtained in the 
study area throughout the two full years of 
monitoring.  If on average four individuals are 
monitored a day, this roughly indicates that Linda 
monitored fish for approximately 120 days.

• This map and the associated 
graphs on the next slide indicate 
that there is a wide range of 
differences between the behavior differences between the behavior 
of the two species, and that 
there are very specific seasonal 
differences between the species.

• Furthermore assessment of the 
individual behaviour of the tagged 
individuals reveals that there are 
defined differences in the habitat 
use, home range and general 
behaviour of the Smallmouth vs. the 
Largemouth yellowfishes.
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LM = Largemouth and SM = Smallmouth 



(017) Smallmouth Yellowfish – “Mulan” 

• Monitoring period: 2006-09-23 
� 2007-05-24.

• Fixes = 60
• General: one focus area (<1km) 

but extended range of 5km. 
Favoured fast flowing habitats.



(026) Smallmouth Yellowfish – “Cyclops”

• Monitoring period: 2006-11-09 
� 2007-06-29

• Fixes = 32.
• General: One focus area (2km) 

with a slightly larger home 
range 3.5km.  Prefers fast 
flowing habitats. May exhibit 
some territorial behaviour.



(036) Largemouth Yellowfish – “Ou Hardy”

• Monitoring period: 2006-11-09 
� 2007-07-07

• Fixes = 42.
• General: Although this 

individual had a defined focus 
area (1.5km) the excessive use 
of the surrounding areas (3km) 
indicate that these areas are of 
importance specifically the deep 
pool which was frequently used 
but fell outside of the focus 
area.



(074) Largemouth Yellowfish – “Tiko Hirch”

• Monitoring period: 2006-11-09 
� 2007-06-20

• Fixes = 25.
• General: This individual 

occupied a focus area 
containing predominantly fast 
flowing habitats (1.5km) but did 
make extensive use of a slow 
flowing pool.  Home range of 
about 5km.



(262) Largemouth Yellowfish – “Jack Lemmon”

• Monitoring period:             
2007-06-02 �
2008-02-26

• Fixes = 29.
• General: This individual       

was the largest used in the 
study and preferred a riffle    
area and associated run of 
approximately 500m.  
Surprisingly this individual was 
often obtained in shallow 
<500mm water.



(435) Smallmouth Yellowfish – “Faith”

• Monitoring period: 2007-09-12 
� 2008-03-08

• Fixes = 14.
• General: This individual 

occupied a focus area 
containing predominantly fast 
flowing habitats (1.5km) but did 
make extensive use of a slow 
flowing pool.  Home range of 
about 7km.



(442) Largemouth Yellowfish – “Tip”

• Monitoring period:            
2007-07-07 � 2007-11-03

• Fixes = 11.
• General: This individual 

predominantly made use of a 
fast flowing run and glide but 
was captured in a deep slow 
flowing pool.



PHASE 3 FINDINGS ��� � SO FAR…

THIS COMPONENT OF THE STUDY IS BEING UNDERTAKEN ON THE 

VAAL RIVER FROM THE ELGRO RIVER LODGE WHICH IS BEIN G USED 

AS THE BASE FOR THIS PHASE OF THE STUDY.

FOLLOWING THE OUTCOMES OF THE FIRST TWO PHASES OF T HE 

STUDY IT WAS DEEMED NECESSARY TO CONTINUE TO ASSESS  THE 

BEHAVIOUR OF THE LARGEMOUTH YELLOWFISH IN THE VAAL RIVER 

TO FILL THE SO CALLED GAPS OF THE STUDY.  AS A RESU LT THE TO FILL THE SO CALLED GAPS OF THE STUDY.  AS A RESU LT THE 

AIM AND OBJECTIVES OF THIS PHASE OF THE STUDY IS TO :

MAKE USE OF BIOTELEMETRY METHODS TO CHARACTERISE TH E 

SPAWNING BIOLOGY OF THE ORANGE-VAAL LARGEMOUTH 

YELLOWFISH AND TO CONTINUE TO ASSESS THE HABITAT 

REQUIREMENTS OF THE SPECIES TO CONTRIBUTE TOWARDS THE 

ESTABLISHMENT OF A CONSERVATION PLAN FOR THE SPECIE S.



PHASE 3 FINDINGS ��� � SO FAR…



PHASE 3 FINDINGS – SO FAR…

TAG FISH NAME DATE CAPTURER/S METHOD SL FL TL GIRTH MASS

142.402
Johnny 

Goldsbourough
4/3/2009

Gordon O'Brien/ 
Mathew Burnette/ 
Andrew Husted

Electrofishing 52 57.3 62.9 34.6 2700

142.283
Ruach - "Wit 

brood"
5/21/2009 Riaan

Angling - 
bread

50 53 59 31 2000

142.302 Mrs. Robertson 5/22/2009
Maurice 

Robertson
Angling - fly 57 60 68 38 4200

142.322 Lu 5/26/2009
Maurice 

Robertson
Angling - fly 68 71 79 43.5 5800

142.292 Tsotsie 6/27/2009 Garth Welman Angling - fly 62 6 7 76 38.5 3800

142.442 Magic 6/27/2009 Garth Welman Angling - fly 57 61 6 7 35,5 3400

142.213 Bob 6/27/2009 Garth Welman Angling - fly 57 63 69 35.5 3300

• To date with the assistance of a 
select group of anglers 14 
Largemouth and one 
Smallmouth yellowfish have 
been tagged (See table) and 
are currently being monitored 
by Rindert Wyma, Francois 
Jacobs and Gordon O’Brien in 
the Vaal River.  

142.213 Bob 6/27/2009 Garth Welman Angling - fly 57 63 69 35.5 3300

142.422 Liefling 6/29/2009
Maurice 

Robertson
Angling - fly 53 63 72 49 4500

142.351 Fourie 6/29/2009
Maurice 

Robertson
Angling - fly 58 62 67.5 38 3500

142.242 Steve 7/20/2009 Armand Flies Angling - fly 58? 62 ? 69? 36.5? 3600

142.371 Luck Strike 7/20/2009 Armand Flies Angling - f ly 58 62 69 36.5 3500

142.281 Skaars 7/22/2009 Kobus Fourie Angling - fly 59 64 71 38 3700

142.272 Alley Cat 7/22/2009 Murry Pedder Angling - fly 5 5 59 66 38 3500

142.331 Zoolander 7/26/2009 Garth Welman Angling - fly 5 8 61 68 39.5 4100

142.253 Babe 7/26/2009 Gordon O'Brien Angling - fly 54 58 61 34 3000

• Another six individuals are 
required to complete the 
sample size for this phase 
which is intended to be 
undertaken until the end of 
2010.

Gordon        Rindert      Francois



Smallmouth

All of the fish used in this phase of the study 
have been captured, tagged and released in 

two focus areas namely the Elgro reach and a 
reach of the Vaal River close to Parys



PHASE 3 FINDINGS ��� � SO FAR…

Some initial findings to present the data assessmen t methods    
are available and shown here.  Here the habitual  

movement of Johnny is shown indicating the 
current home range of the individual 

and activity per observation. In the schematic diagram here 
scale distance circles have been 
overlaid onto the observation points 
to present an indication of the activity of the 
individual and the areas used.



Here the substrate use of the 
individual is indicated in colour

Here the habitat availability associated 
with the individual is indicated in colour



HABITAT USE ASSESSMENT

During this phase of the 
study not only the habitat 
chosen by the individuals 

monitored will be considered 
and analysed but the total 

available habitat in the area 
and the habitats not used.  

During this phase of the 
study the need of an 

individual to have, and as a 
result use a certain 

assemblage of habitats will 
be tested

This procedure involves the 
use of specialised spatial 
referencing equipment to 

demarcate habitat units in the 
field which can later be 

converted into flow, 
substrate, surface type and 

depth overlays such as those 
indicated here.

Once all of the maps are 
available the fish movement 

will be overlaid onto the 
maps and make the 

assessments of habitat use 
vs. availability possible.





WAY FORWARD 

So as of September 2009 14 Largemouth Yellowfish ha ve been 
tagged and are being tracked in the Vaal River by R indert, 

Francios and Gordon.

We intend to increase the number of tagged individu als 
periodically between now and January of 2010.  The tags will 
remain active for at least another year which will allow us to 
close up any gaps concerning the behaviour of the s pecies.

In February 2010, after the end of the 2009/10 spaw ning period a 
report of the study to date will be written up and published 
through the Water Research Commission.  The informa tion 

gathered after that during 2010 will be written up and published 
in a scientific journal.

At the moment although three researchers are involv ed in 
collecting movement data from January 2010, Rindert  will 

become the dedicated researcher and see the data co llection 
through to the end of the study.



PROJECT NEEDS

To date the financial resources provided to the stu dy have 
ranged between R150k and R200k per year.  

Although we are very grateful, this budget is very limited and 
restricting the ability of the researchers to purch ase and 

maintain equipment, pay for human resources and or to prioritise 
the tasks of this study above other existing projec ts that are 

financially more viable. 

The management group of this study believes that th is ground The management group of this study believes that th is ground 
breaking study is incredibly important and is despe rately trying 
to make a difference towards establishing a conserv ation plan 

that will contribute towards the future survival of  these important 
species in the Vaal River.  

In order to complete the study the financial resour ces required 
for 2010 are estimated to be R350k.  This budget is  required to 
cover the financial short fall of the 2009 budget a nd to see the 

project through into completion by the end of 2010.

If you know of any potential sources of funding who  we can 
approach please contact us!



CLOSING REMARKS

In closing we would like to take this opportunity t o thank  all of 
our stakeholders who have generously donated time,  resources 
and expert advice to us. We are in a good position to finish this 

study off on a strong note and would not be in such  a good 
position without your support.  THANK YOU!

To our funders, again we would like to thank you fo r your 
contribution to this study and hope that you agree that the 

investments made are bearing good fruit.investments made are bearing good fruit.

Finally to the University of Johannesburg (Centre f or Aquatic 
Research – Zoology Department) for their continued s upport  

and interest in turning the tide against the overex ploitation of our 
aquatic ecosystems.  And to the Endangered Wildlife  Trust 
(Healthy Rivers Programme) for  considering to take  up the 
mantle to contribute towards the conservation of aq uatic 

ecosystems.

THANK YOU!
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THANK YOU
Please direct any queries to Gordon O’Brien

Tel: 0845804161
Email: gordono@uj.ac.za


