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1. INTRODUCTION

SDP Ecological and Environmental Services wereoagiedto undertake an ichthyological survey of

a porton of thelower Tugéda river, locatedupstream ofhetown of Mardeni andsome 14&ilometres

from the mouth othe Tugela River(Figure 1). The findingsf this investigation areeported herein
andwill inform an application for a water use license and mining permit for the removal of sand from

the identified reach of the river.

The subjectsection of thelugelaRiver lies upstream ofherecently completg abstractiorweir and

is part of a lage meader inthe river system According to the Desktop Present Ecological Status
(PES) data from the Department of Water and &toit (DWS) (2012), the river reach in question
(V5-3903)has a PE &0 sa mahsideradftacbgartially modified

The purpose of this survey is to provide an indication of the ichthyofaunal community present within
the affectedstretchof river, with afocus on identifying species that undertake migrations between
river reaches andra prevalent generally within the general catchment. Potential impacts on such
species are identified and mitigation measures in respect of the mining operations propissed. Th
ichthyological survey was a once off survey and an assessment undertakenadspiigg period

when river flow was low.
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Fig 1. The location of thatudy sitewithin SQ Reacl8903on theTugela River
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2. METHODS

Sampling was undertaken on th2"bf September 2019A 160m stretch of river was sampled for a
period of 1.5 hrsworking upstream (Figure 2he section of river sampled is situated directly
upstreanof the proposedandmining area Fish were sampled using a SAMUS 725&I8ctrafisher
(F: 75 L: 1.50. This ichthyological survey was a once off survey and assessm@snindertaken
during a spring period when river flow was low. Téteetch of theTugelaRiver associated witlthe
proposed sand mine is a substantial river and sampling evaemtrated in aiffle areg where a

range of suitable habitat forms were present.

Captured fishwere identified to species level, quantified and released. The datanabzedusing
the Fish ResponseAssessmentndex (FRAI) Kleynhans (2008).By comparing the expected fish
species(reference conditionyith those capture@t each ofthe sitesas wdl asthe nature of the
habitat (and ecosystem drivaretricg at each site,the indexserves toprovide an gimate of the
river reachPES or Ecological Category (EC) as indicated inTable 1. Reference frequency of
occurrence data wadetermined fromexisting sample databtainedfrom thelower Tugéa system
V50D-03903(Kleynhans et. al 2008ndDWS 2012)

Tablel. PES/Ecostatus ratings for river systems (Kleynharad. &005)

Rating Description of river system
A Unmodified, natural.
B Largely natwal. A slight change in ecological processes is discerr

but the system remains largétact.

C Moderately modified. A moderate change in ecological processe
taken place but the system remains predominantly intact.

D Largely modified. A large ltarge in ecological processes has occul
and the system is appreciably altered.

E Greaty modified. The change in ecological processes is great but
features are still recognizable.

F Modifications have reached a critical level. Geomorphic prosdsse
been modified completely.
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Figure2. Google earth image showing DWS sample pdimtglation to Tugela sand mining site
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3. RESULTS AND DISCUSSION

Thesampk data an@valuation are presented below.

3.1 Reference FROC

The species list, from which the refarce frequency of occurrem (FROC) was determinedsing
existing data from/50D-03903a tributary of the Tugela and the most proximal system to the sample
site and V5THUK-MANZI the mostproximal site located just upstream thie sand miningarea
(DWS 2012). A significantlevel of sample data is availabledgthe wo mostproximal sites sbw a
similar assemblage of spes. Table 2below provide a list of thefish species captured at th&o
sitesDWS (2013.

Table 2 Fish assemblages ¥60D-03903andV5THUK-MANZI

Species V5 THUK-MANZI |V50D-03903
Awaous aeneofuscus 1 1
Anguilla bengalensis 1
Anguilla marmorata 1
Anguilla mossambica 1 1
Amphillius natalensis 1 1
Amphilius uranoscopus 1
Clarias gariepinus 1 1
Eleotris fusca 1
Enteromius trimaculatus 1 1
Enteromius viviparus 1 1
Glossogobius callidus 1
Glossogobius giuris 1
Labeobarbus natalensis 1
Labeo molybdinus 1 1
Labeo rubromaculatus 1 1
Oreochromis mossambicus 1 1
No. sp. 13 12
DWS (2012),

Kleynhans et. al.| DWS (2012)
Reference (2008)
River System Tugela Tugela

The final FROC and reference listad for the FRAI assessment is provided in Table 3 below.
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Table 3.Conmmposte referencelist for thesampledsection ofthe Tugela river, witihFROC rating

Species Common Name FROC
Awaous aeneofuscus Freshwater goby 5
Anguilla bengalensis African mottled eel 1
Anguilla marmorata Madagascar mottled eel 1
Anguilla mossambica Longfin eel 1
Amphillius natalensis Natal mountain catfish 1
Clarias gariepinus Sharptooth catfish 5
Eleotris fusca Dusky sleeper 1
Enteromius trimaculatus Threespot barb 5
Enteromius viviparus Bowstripe barb 2
Glossogobius callidus River goby 5
Glossogobius giuris Tank goby 3
Labeobarbus natalensis Kwazulu-Natal yellowfish 5
Labeo molybdinus Leaden labeo 5
Labeo rubromaculatus Tugela labeo 5
Oreochromis mossambicus [Mozambique tilapia 5

3.2 Sample Data

The following results were obtained from empling regimen employed at site.

Table 4. Fistspecies captured during sampling.

Species Tugela River
Clarias gariepinus
Enteromius trimaculatus
Enteromius viviparus
Labeobarbus natalensis
Labeo molybdinus
Oreochromis mossambicus
No. sp.

Total 17

NN R R PR

L mdybdinis (Figure 3) were found to be common withithe system, primarily on account the
seasonal migration of this species, whileatalensiqFigure4) were alscconsideredo be common
Also noted in he system i€ trimaculatus the Threespot barl§Figure 5), as well askE viviparus

(bowstripe bar)Mozambique tilapigas well as the common Aiitan sharptooth catfish
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Figure 5.E viviparus
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Figure 6.E trimaculatus

3.3 Fish Respmse Assessment IndexRRI) model

The FRAI is an assessment indeased on the emdnmental intolerances argteferences of the

reference fish assemblage and the response of the constipeeigs of the assemblage to particular

groups of environmental determinantsdorvers(Kleynhans 2008) Table lindicakes the

Table 5 The results of the FRAI model indicating the score and EC.

59,2

C/D

61,4

C/D
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Table 6.Reference vs observed fish species.

ABBREVIATIONS: REFERENCE SPECIES SCIENTIFIC NAMES: REFERENCE SPECIES (INTRODUCED SPECIES EXCLUDED) REFERENCE EC:OBSERVED &
(INTRODUCED SPECIES EXCL UDED) FREQUENCY OF HABITAT DERIVED
OCCURRENCE FREQUENCY OF
OCCURRENCE
AAEN AWAOUS AENEOFUSCUS (PETERS 1852) 5,00 0,00
ALAB ANGUILLA BENGALENSIS LABIATA PETERS, 1852 1,00 0,00
AMAR ANGUILLA MARMORATA QUOY & GAIMARD 1824 1,00 0,00
AMOS ANGUILLA MOSSAMBICA PETERS 1852 1,00 0,00
ANAT AMPHILIUS NATALENSIS BOULENGER, 1917 1,00 0,00
CGAR CLARIAS GARIEPINUS (BURCHELL, 1822) 5,00 2,00
EFUS #N/A 1,00:! 0,00
BTRI BARBUS TRIMACULATUS PETERS, 1852 5,00 2,00
BVIV BARBUS VIVIPARUS WEBER, 1897 2,00 2,00
GCAL GLOSSOGOBIUS CALLIDUS SMITH, 1937 5,00 0,00
GGIU GLOSSOGOBIUS GIURIS (HAMILTON-BUCHANAN, 1822) 3,00 0,00
BNAT BARBUS NATALENSIS CASTELNAU, 1861 5,00 5,00
LMOL LABEO MOLYBDINUS DU PLESSIS, 1963 5,00 5,00
LRUB LABEO RUBROMACULATUS GILCHRIST & THOMPSON, 1913 5,00 0,00
OMOS OREOCHROMIS MOSSAMBICUS (PETERS, 1852) 5,00 3,00

Table 7 .Metric grop scores

METRIC GROUP WEIGHT (%)

VELOCITY-DEPTH 100,00
COVER 100,00
FLOW MODIFICATION 88,24
PHYSICO-CHEMICAL 76,47
MIGRATION 88,24
IMPACT OF INTRODUCED 0,00

The abee FRAI modelresults idicate that thdish assemblage within this area are dripematly

by depth and flowfactorsbut cover, such asocky overhangs and bouldstrewn beds as well as

overhangng vegetation i@ importantenvironmentsor the supportof such speciesFigures7,8 and 9

show the typical form of these areas.
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Figure 8. Riffles and higher velocity-streamhabitat
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Figure 9. View of sample sitgith mining area in background.

3.4. Potential Impact and Mitigation

The sample area in question shawsound divesity of habitat with areas of igh flow, smaller pools

and some points ofn-stream vegetation, all conducive to increasing diversity in fish assemblages.
Notable is the fact that at thdownstream meander identified for miningjsthhatitat has been
significanty affected by seichentation It follows that mining operations, if undertaken with due
management at this point, whiopefully promote increased habitat diversity and increased diversity

in fish diversity within the gstem.

Howscever, it is recommended that mining operations not extend upstreaond&@@ 106010S ; 3T
206070E which aligns approximately witthe map imag indicated belown Figure 10 It would
also besound managemeptacticeto maintain some vegetativeves, where encontered anagnsure

that channels are maintained along the reactvef being mied.
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