Determining priorities, cutting losses and
managing conflicts associated with aquatic
invasions: a southern African perspective.
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Main threats to Aquatic —
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Long history of introductions e.qg., fish

|

L))

£

S 2

© @

& s

ERX©

T e 2

£5E

w< O
1 1 1 1 1]
o o o o o
w0 <t o N ~—

(%) Aouanbai4/1lequinn

Year



1. Limpopo I |
Status 2. incometi | | TROPICAL
3. Pongolo NN
: : : 4. Tugela 1 %
« Occur in all major drainages. veia I SUB-TROPICAL
5. Vaal
, , 6. Orange JENN
° mmmm Native
Multiple impacts g 7 Ungen = —
@ 8. Olifants N 5 Alien
— Predation and competition § 9 Umzimvubu i
& 10. Kei 1 TEMPERATE
— Habitat alteration 11. Crent Fish 2N |
12. Sundays i1 3 2
_ 13. Gamtoos Il S e
— Disease transfer 14. Gouitz J ¢ P
e 15. Breede i N A
— Hybridization 16. Berg & 2
20 40 6v0 80 100
=T Number of fish i
) 2 r of fish species
’\> ﬂ~ go ™
[0-5] |
W15-20] >
W120-70) L

Figure 1. Worldwide Distribution of Non-Native Freshwater Fish

Source: Leprieur et al. 2008, Van Rensberg et al., 2011.



H Considerations

* Africais poor and food insecure.
* Population ca. 900 million.
* >200 million people are undernourished.

* Most are dependent on natural resources
and agriculture.

* Enormous pressure to develop strategies to
address National Policy objectives linked to
food security, unemployment and
economic growth.
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“Inland fisheries more
than ever before, are
central in creating jobs and £
providing food for millions £
on the continent of Africa”
(UN News Serving, 2014).

Welcomme (2011), FAO Asia
Inland fisheries '
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Fisheries Management - ‘1 “ = 8 [b}} Zambezi River
and Ecology s LA
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Challenges in fisheries management in the Zambezi, 5 )
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Constant search for new fisheries and
aquaculture opportunities
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Many are based
on conflict
species that
provide
benefits but
also pose
serious threats
to biodiversity
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Nile tilapia
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Oreochromis niloticus ‘fﬁ ¥ O
* Essential for effective tilapia culture . -n;iverangev *

® -introduced range

— Desirable as a food fish (white flesh, neutral
taste and firm texture).

— Low susceptibility to disease.

— Eat algae and detritus produced naturally as
well as artificial feeds containing ingredients
derived from plants.

optimum conditions. % 1000

— Reach market size 600-800g < 1 year under :1«'1
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Escape & establishment are
inevitable

Rapid invasion of a subtropical lake fishery in central Mozambique
by Nile tilapia, Oreochromis niloticus (Pisces: Cichlidae)
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Impacts
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* Lake Kariba, Zimbabwe
— Total replacement of native
Kariba Tilapia Oreochromis
mortermeri
— No decline in catch rate. 1990
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e Lake Victoria
— Caused extinction of 2 native
tilapias Oreochromis esculentis
and O. variabilis
— Increased tilapiine catch by 25%
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Hybridizations and Population Structure in the
Main threat Endangered Cichlid Oreochromis mossambicus

Cyril Firmat'*, Paul Alibert’, Michéle Losseau’, Jean -Frangols Barolller®, Ulrich K. Schilewen”
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* Genetic pollution is a one-way
and irreversible process.

WOOFTHEWORLD'S
WORST INVASIVE
ALIEN SPECIES

A SELESTHN FROw TN Lo
POORRIVE SET S BT aRAN

e Southern Africa

— Native Mozambique tilapia
Oreochromis mossambicus are
declining

* Competition for breeding space
and shea k|ng may aISO be The IUCN Red List of Threatened Species™ 2013.1

mechanisms :About :Initiatives :News :Photos :Partners :Sponsors

Dizplaying one species assessr
Explore or refine your

search below:

Oreochromis moessambicus (Mozambigue Tilapia)
Status: Mear Threatened ver 3.1 [
Pop. trend: unknown
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Broad Niche Overlap between Invasive Nile Tilapia
Oreochromis niloticus and Indigenous Congenerics in Southern
Africa: Should We be Concerned?
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Disease Vector
Epizootic Ulceritic Syndrome EUS

Aphanomyces invadans

Pagelof6 . Driginal Research

Muthors:

Karl DUA. Huchzermeyer'!
Benjamin CW. van der Waal®

iffiliations:
5tericspruit Veberinary Chnic,
Lydenburg, South Africa

e Pathogenic water mould of fish that shows little host
specificity.

* Introduced into upper Zambezi most likely in
association with Nile tilapia (asymptomatic carriers)
for smallholder aguaculture in Zambia

e 2006 reported for the first time in Africa and is
spreading rapidly:
— 2006 upper Zambezi & Chobe Rivers in Botswana.
— 2010 Okavango Delta in Botswana
— 2011 South Africa
— 2012 Zimbabwe

Epizootic ulcerative syndrome: Exotic fish disease
threatens Africa’s aquatic ecosystems

TABLE 1: List of fish species with presumptive macroscopic lesions of epizooftic
ulcerative syndrome collected in Caprivi from February 2007 to October 2008.

Sclentific name Common name
Moarcusenius macrolepidotus Northern bulldog
Petrocephalus catostoma Churchill

Brycinus loterolis Striped robber

Micral
 2aspeces s countng

Mepsetus ocoe Tican pine

Borbus poechii Dashtail barb

Barbus poludinosus Straghtfin barb




| Research Papers

Nile tilapia invades the Lake Malawi
catchment

DOI: 10.29289/16085914.20132.842157

M3 Genner®’, E Connell®, A Shechonge®, A Smith*, 3
Swianstrom?, S Mzighani®, A Mwijage®, BP Ngatunga® & GF
Turner®
pages 85-90

Publishing 1

Received: 1( I Lake Malawi catchment
Accepted: 31 100 km

Published on —

MOZAMBIQUE

Figure 1: Catchment of Lake Malawi, with coloured circles indicating sites where invasive Oreochromis have been recorded: (3) Lake ltamba,
where O. niloticus (inset) was collected during July and November 2011; (b} aquaculture ponds near Songea where O. nioficus (inset left) and
O. leucostictus (inset nght) were collected in September 2012
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Rapid spread

Government stocking 1950

programmes aided by Piscatorial
Societies.

1947 Protected by law.
1960

Managed by Nature Conservation

1970

2014 ¢




1970s — Conservation staff began reporting
impacts!

“What was very apparent, however, was
that nowhere where there was an
established population of exotics could
endemic species be found” (Gaigher 1973;
p76)
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Observations were later coroborated (a) g, (12) -
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Predatory impact of non-native rainbow trout on endemic
fish populations in headwater streams in the Cape Floristic
Region of South Africa
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pacts of trout on aquatic macroinvertebrates in three Drakensberg rivers ( )
KwaZulu-Natal, South Africa
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National colloquium (1986)

* Conservation departments announced
their decision to wind down their role
in sport fisheries.

* Federation of South African Flyfishers
was formed to protect trout interests.

» State hatcheries stopped alien fish
production by 1990.

* This role was taken up by private
concerns and even some academic
institutions.

* No protection for alien sport fishes.

* Some Departments devolved power
to angling organisations such as the
Cape Piscatorial Society.

‘Newsletter 23 Jun 199

K\ Holden
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P/B 1015, Brshamstown 6140
N N N N N e s "t B OBAGE e e o

FRIENDS OF THE ] L B SMITH INSTITUTE OF ICHTHYOLOGY
To promote an interest in fishes

Special Edition No. 1

TROUT IN SOUTH AFRICA

Edited by P.H. Skelton and M.T.T. Davies
PROCEEDINGS OF A COLLOQUIUM

HELD IN THE J L B SMITH INSTITUTE OF
ICHTHYOLOGY

ON 9 APRIL 1986
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top cafches

Recreational angling Workd Class Fishing on our Doorstep

Highland Lodge produces the goods

e 1.5 million recreational anglers.

e Economicimpact=USS 500
million/year. Bigger than rugby and
cricket (Leibold and Van Zyl 2000)

Figure 1: Bed nights available for trout and yellowfish fly-fishing in South Africa

« Examples of support to rural . S v
economies e.g., “ In Rhodes Village @ : Sl ‘
EC (pop. 600 people) 85 people are |22 /7~ . S22
employed by the trout fishery” R

(DuPreez & Lee, 2010), make
politicians happy




WILD TROUT FLYFISHING

HOME FLY FISHING ACCOMMODATION ABOUTUS NEWSLETTER RESEARCH DIRECTIONS CONTACTUS

Amatola Wild Trout Flyfishing wins SEED Award

The SEED Initiative identifies and supports promising small-scale social and environmental
SeED fargs | ENTrepreneurs around the globe, entrepreneurs that while working towards a greener

wf&?ﬁn economy also tackle poverty, marginalisation and social exclusion.
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Conservation concerns .5..559

THE STATUS AND DISTRIBUTION OF
FRESHWATER BIODIVERSITY IN

* Endemic, diverse, isolated, range SOUTHERN AFRICA
restricted, endangered.

* Multiple threats including pollution,
habitat destruction and AlS.

e Last strongholds are headwater
streams.




South Africa’s Invasive Species
Regulations

e AIS are part of South Africa's policy and legislative framework

for biodiversity
* The National Environmental Management: Biodiversity Act (Act 10
of 2004).

CONTENTS - INHOUD
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Environmental Affairs, Department of
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Conflict species regulated
by area (2009)
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South African National Biodiversity Institute

NEMBA AIS Zoning map for the Western Cape for Rainbow trout
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Aquaculture facilities, angling
organizations and tourism operators.

* Legislation was overly restrictive.
e Strategy was to get trout de-listed as an AlS.

— Solicit support from various constituencies.

— Attack the Department of Environmental Affairs (DEA)
decision on all fronts while building a case for the benefits
trout had to offer.

— Get the Department of Agriculture Fisheries and Forestry
(DAFF) to realise that the DEAs policy was destructive of its
plans for the aquaculture industry.
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South Africa

Do you know that if the proposed alien and iavasive species
regulations under the current NEM:BA legislation becomes law,
yonouldbeatrisnfcrililpmoaﬁonifuwltﬁshiugfor
trout without a permit? lan Cox looks at the facts and says it is

an attack oa the constitutional rights of every South African.

.

_——

species occurring on their land.
» Section 75 says that the methods em-
ployed to control and eradicate a listed
invasive species must also be directed st
the offspring, propagating material and
regrowth of such invasive species in order
to prevent such species from producing
offspring.
» Furthermore, lest there is any doubt, the
term “control” is defined in NEM:BA as
ing to combat or eradi an inva-
sive species or, if that is not possibie, to

Do you know that if the proposed alien and iavasive species
regulations under the current NEM:BA legislation becomes law,
You could be at risk of criminal prosecution if caught fishing for
trout without a permit? lan Cox looks at the facts and says it is
an attack oa the constitutional rights of every South African.

nd- at pervades
the DEA prevents it from being able to get
its mind sround the fact that NEM:BA
is 2 hurnan rights legislation. NEM:BA is
not aimed at protecting biodiversity for
its own sake. Our environmental Jaws
look at environmental impacts in terms
of the effect they have on human health
and wellbeing. The environment as it is
understood in law is not the world devoid
of human beings; it is an anthropocentric
term that sees the environment as it
affects human beings.

TCFF | MAY 2014 | 21
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TEROUT,
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PYTHON

Exploring-the thinking behind attempts
to eradicate trout<in South-Africa

By lan Cox and an Lax

WWVE probably heard the okl
sayane "I it Joaks Mke s dek
swims Bke a dock and guack
ke 2 duck, then it probably

4 duck” However it has 2 counterpun
Invented by Monty Python 1o parad
the appieation of science in law, 8 et
soemething lke this "I vou can conteny
that she weighs the same as 2 duck
she's made of wood and is therclore |
witch

he skis had 1o do with the belie
thay prevailed in the muddie ages tha
You coull determine truth through
process of trial by ordeal It sound
absufd now, bt Back then people really
bredievesd thar trial by osdeal was i scien
il way of proviog gush

fhe point Monty Python makes
which s sull velevans by, is that o
MAISE Not Essienie that sclence o inalll
hle: the oppasise & i ot true. Sclence
In valuable, but i1 is not infallible
Scsentists Kesow 1his el thercfory con
thoae 1o question the validiey of sciencit
W laets” in the scarch for truth. So, fiy
example. it is pormmal for sclentists
tedl you that the consumption of eed
wine and anieal Gis s unhcalthy, ondy
1o biter Clungse thoir minds. Sclence Is
nberently uncernas. This is especally
troe of 1the very new el of eavicon
mental science

Ihe appesite s true of law. Laws
mumt be cectan arberwise they don'e
work, Iffecuve law making rexquires
cautious approach, even 1o rapid
Chamge. Lawmakers bave leart that it
s wise to det thangs settle down before
rushing m with new luws lest people

1 FLYFISHING  Devember 20104

.‘ i-

fall victim to the unintended conse
quences of haseily conceived laws
Unfortunarely the scicoce based envh
ronmental ew making in South Africa

Xenophobia, even bio-xenophobia,
should have no place in South Afric:
yet extreme notions of "aliennes
ence environmental thinking in this

country. AS we can ascertain

And Ifreshwater aquatic sclentists
Belicve that trout, and indeed all of
Africa’s alien freshwater fish
species, do oot beloag in this country

I8 s ol & yoend thiog o be calbed an
alicn. The word aficn 1 commonly used
10 describe forcigners or something
thur 15 votamsiliac, disturbying or distaste
ful Being slien imphics st you &0 not
belong We instinctively react defen
sively and cautiously towards allens,
especlally in South Africa where we
were conditioned 1o discriminnte

south

againsr people and thegs that are At
ferent 1 is geoerally acoopeed that our
furare 28 4 Baton Bes in us Dghting ot
this conditioning. We must coaee in

South Afrsca ks that most agricubtural
species have convenienrly | Fisted
#sToarmpe allens”

The troubbe = thar when you urtack
alien species by making their posses
sin of s unlaw i, vou also stack
Buman beings who possess and use
them and, by extension. the basic con
stituthons] rgld we onjov to freedom
cysadig and dignity, This ammack is (he
antithesss of the consticutsonal value
upon which we ane trytng 1o build our
L FTENT

influ-

ar as
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FOSAF NEWS - SUMMARY OF SUBMISSIONS MADE BY ON BEHALF OF TROUT SOUTH AFRICA (TROUT SA)
AND THE FEDERATION OF SOUTHERN AFRICAN FLY HSHERS (FOSAF) ON THE PROPOSED AMENDMENTS TO
PART 2 OF CHAPTER 5 OF THE NATIONAL ENVIRONMENTAL MANAGEMENT BIODIVESRITY ACT, 2004

(NEMBA)

1. The President and our government have declared that growing South Africa’s aquaculture sector Is a strategic project that is vital to
improving South Africa food security and growing the economy. Trout production is presently South Africa’s largest aquaculture industry
measured by volume and the second largest when measured by value. This industry moreover supports the valuable trout tourism and
recreational fishing value chain that in turn contributes significantly to the economies of areas where trout occur in South Africa.

2. Operation Phakisa is intended to achieve this goal. The trout value chain spearheaded by Trout SA is working hard to give effect to
operation Phakisa. However these efforts are being frustrated by the Department of Environmental Affairs (DEA) and some scientists
employed at the South African Institute of Aquatic Biodiversity (SAIAB) who believe that fresh water aquaculture is harmful to South
Africa’s biodiversity. They are working hard to make it difficult if not impossible to engage in fresh water aquaculture. These efforts and
their belief that trout are invasive are placing the trout value chain and the economies the communities this value chain supports at risk.
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GENERAL NOTICES

NOTICE 78 OF 2014
DEPARTMENT OF ENVIRONMENTAL AFFAIRS

NATIONAL ENVIRONMENTAL MANAGEMENT: BIODIVERSITY ACT 2004 (ACT NO, 10 OF 2004)
DRAFT ALIEN AND INVASIVE SPECIES LISTS, 2014

Trout are (temporarily) de-listed as
invasive species



\ 2016 — Meeting between the Director Generals of the DEA,
' DAFF and representatives of Trout SA and FOSAF.

* It was agreed at that meeting that:

— The management of the regulation of trout be
devolved to DAFF.

— DEA, DAFF and Trout SA will cooperate to
establish a self-regulatory system for the
management of the movement and stocking
of trout.

— The mapping of trout will be finalised by DEA
and Trout SA.

— Trout will not be listed as invasive in areas
where they were deemed to already occur.

http://www.fosaf.org.za/read-Current-165.php



Did we loose?

* Not really — we are getting there!

* Conservation priorities in South Africa are
headwater streams.

e Conflicts are unavoidable. Trout SA has now taken
ownership of the process and we are well on our
way to find resolution.

 Economic arguments are politically powerful and
trump environmental concerns. We cut our losses
conceding areas already invaded.

* Need to be careful when setting priority areas for
native fish conservation.

 Mapping approach has gained acceptance and
continued engagement is essential.

* Experiences gained from the trout process will
hopefully help with mapping of other sport fishes
(Bass & Carp) and aquaculture species (Nile Tilapia
and Red Claw Crayfish)!
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