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: -'":\{ARY

-. i -:' el of the aquatic macroinvertebrates of the freshwater systems, concentrating on the
- : I - - - :.^ e E11iot, Ugie and Maclear districts in the North Eastern Cape was undertaken for

. -: - ::es:s. Three surveys were undertaken in December 1990, March 1991 and March
- -' --: :-q individual sites were visited at ieast once during this study. At each site, most
-: "' ..::.: aquatic biotopes were sampled to collect the greatest diversity of species possible.

---'. ,:. light traps were set and aerial collecting of adult flying insects was conducted
:r:. -r ::is rvas possible. A photographic record was taken of collecting sites and together
- j:::-:.ens coilected this forms a historical database of information which will be kept at

' : :,. t.:..' \luseum. The survey produced altogether 351 tentatively identified taxa for the
--: 

- - : : 
"r 

hich 33 are new to science. Identifications were carried out as far as possible with
. :. ,r.s sent away for expert identifrcation where this could not be carried out by staff. A
- _.: . -:'.rer of these invertebrates are being further studied by various authorities for
- - -. -. - :e described and named. Certain sites were particularly rich and diverse in species

-- - : r. -:*. e speciai conservation attention. The fauna shows elements of both tropical and cool
:--r-r:.3 Cape groups indicating a transition zone.

}IRODL CTION

- . ^139 Mondi Forests announced that the company had acquired a large number of farms
- . -: .--iot, Ugie and Maclear Districts for the purpose of afforestation with exotic
: -:.-tis. Because of the large scale of this operation conservationists and river ecologists
: t::!S3C concern that the change in land use, from grasslands to exotic forests, would have a
: . ,::::n':.1 impact on the fauna and flora and on the rivers in the region.

":! t?ri of Mondi Forests commitment to conservation, the North East Cape Forest group

-:-::: :o iund scientists from various disciplines to survey, study and draw up inventories of

: . -::s. S uch studies should ideally be carried out before the start of any afforestation
- - ,. . ..^es and unfortunately some afforestation had already been undertaken in December 1990-:: ::e surveys were started. As a minimai amount of soii tilling had been done in planting
:::-. :-es and the trees were still very small it was considered that their impact on both land
' .::::.on and rainfall runoff was minimal. The Albany Museum's Freshwater Invertebrate
l.:=nent was one of the research groups approached to investigate the fauna and our
-:-;-:Jn concentrated on the occulTence of freshwater macroinvertebrates living in the various

..:::odies in the area.

.r,: inventory of the aquatic macroinvertebrates found in the streams and rivers and some
.":, :-:g water bodies was compiled from three separate surveys carried out between December
-::, and N'Iarch 1993. Many species of aquatic macroinvertebrates are sensitive to changes in'-- ::nrironment, and these suryeys, initiated during the eariy stages of treeplanting, before
.-: :::-s had started growing and using water, will provide a good baseline of pre-afforestation
-..:. Tiiese collections can be used in future for comparative studies, when the trees have
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:g an influence on the surrounding landscape, vegetation and river flow regime.

, -: '-:c*'iedge of the freshwater fauna of South Africa is scanty in many areas, and the
l" . -,: :.s: Cape has proved to be no exception. Very iittle work was previously done on the- ::: .: '-:.is area, and we wiil never know what species have been lost due to man's earlier-'-:--:. Al the turn of the century, rainbow and brown trout, Oncorhynchus mykiss''" ' r.-:: t and Salmo trutta Linnaeus, were introduced into the rivers of the north east Cape
- . l'1:;: and Bruton, i988). Rainbow trout established viable, self-perpetuating populations

- .:.-- ,:.Joubtedly have had some impact on the invertebrate fauna. The indigenous hsh fauna
-- -::r lentally affected by this introduction (Skelton and James, 1991). Farming practises-: - ::s:'ied in erosion and silting up of many of the rivers, which also negatively affects the- ::.:::3:e fauna (Chutter, 1969). However, despite these influences, the north east Cape has

:-- .:: :.-' have a diverse and interesting aquatic invertebrate fauna.

S;--D\- {REA AND METHODS

^.-; ;n'ers investigated flow into two main river systems, the Mbashe and the Mzimvubu
. . - . The rivers all flow in a southerly to easterly direction, some rising from altitudes of

. - =: l--iOm above sea level. Ali sites studied were at an altitude above 1000m. The
- -'":::.s'3erg esca4)ment forms the watershed between these rivers, all flowing into the Indian
- : --. a:ld those flowing westwards into the Orange river and eventually into the Atlantic
-'::.:. Fr-e. 1). During the three surveys altogether48 sites were selected for studying (Iable
- )i,-: al of these are included in the report because.they include rivers flowing off the

: r.-::. * atershed and therefore were not within the Mondi afforestation region. A survey of
-:-:. :ans and temporary pools was undertaken in March 1993, but these are not covered
-**:: rn this report. The collecting sites are indicated in Figure 2.

^:e region was visited from 3-7 December 7990,21-27 March 1991 and 26March - 2
' :. - -993. Sampling sites along rivers were selected to provide a broad spectrum of the
:::..'^ins conditions of the rivers in the region to become afforested. Sites were also selected
- :-s-:- the greatest possible coverage of aquatic biotopes present in a reach of stream

:E the collection of a wide diversity of aquatic invertebrates. Owing to time limintions,
--::-ng sltes were usually in ciose proximity to roads to ensure as great a coverage of sites
- - -:Lt^_ _::^utg.

F:oiogicai conditions such as plant cover, river bank conditions and flow regime of the
: .::-i al the time of sampling are presented in a photographic record of all the sampling sites
i .:;s l-50). The time of each visit during the three surveys and the physicochemical

:::::3lers such as pH, temperature and electrical conductivity were recorded at each site

Ccllecting of aquatic stages was done using a range of techniques. A variety of hand-nets,
:-':-sJr3eoS and drift nets were used to sample aquatic biotopes. Mesh sizes of hand nets
::.-.:l irom 80ptm to 300prm and kickscreens with a 1mm mesh size were used. As many
-- -.,;: biotopes as possible were sampled at each site. See Table 3 for descriptions of all
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lroropes sampled during the survey. Light traps, to collect the adult stages of many

;: -::-J ::sects important for species identification, were set up wherever possible. In addition,
-;:: -i:e permitted, general collecting with aeriai nets to colLect flying aiiuir insecis was aiso

::-=-, o;1. A synopsis of all biotopes sampled at each site is given in Table 4.

-:soned samples as well as selected animals collected were given a catalogue number for

-::-. s-:3. date and biotope type. Samples were labelled and preserved in eithet 80% ethanol or

- -: i;*.i?-1ly buffered formaldehyde. Samples were sorted in the laboratory by first picking

- -. -.:ge animals and thenpassing each sample through a series of different mesh sizes of net

: ,::::a:e large and small invertebrates. A final check of each sample with a dissecting

-.:::sJope was conducted to remove any smaller animals that might have been missed in the

: ::::3 SOIting.

-::rrification of animals was carried out using museum voucher material for comparison

. - : '.,. :.:te specimens of particular species were not available, the excellent library of
_..::.--:1c papers held by the Albany Museum was used. Certain groups were sent away to

.:.- . -sis ioiidentif,rcation. A11 material collected is stored and curated in the Albany Museum

-.:-: ::e Eastern Cape Rivers catalogue @CR). There are about 2500 separate catalogue

:-::-is and the colleciion holds about 30 000 specimens. New species are being processed for

-.. ::-::ion and publication.

R.: S LI-TS A.\D DISCUSSIOI'{

-:e physicochemical status of the waters in the rivers of the North East Cape was in all
-:-.i.--3S good. The streams appeared well buffered with pH around neutral (6.8 to 8.1) for all

:,:-;:s sampled. The electrical conductivity as an indicator of dissolved solids was also low to

" ;:-. -ow' 31-323 prS/cm at 25" C. Nutrients were not measured but from the general

:::e::ance of the water, algal growth and smell the streams did not seem unduiy enriched.

-i .: ^ S on the Kukowa stream and sites along the upper tributaries of the Mbashe River did

j - : .:.' some organic enrichment of the water (Plates 43, 48, 49)

.:. a prelimrnary report (de Moor and tsarber 1992) it was estimated that there were about

-. - :quatic macroinvertebrate taxa for the region. The data presented in this report increase

: ., es:imate to 351 ta.ra. The identification and analysis of the fauna has been carried out

,;:-aleiy for each group of invertebrates. Insects are presented as a separate table for each

:::3: except for the Diptera families Simuliidae and Chironomidae where a separate table is

::=se::ed ior each family. Non insect orders have been grouped together in a single table. See

:-.;s 5-14 for presentation of the faunal assemblages found in the various river systems.

-. Ephemeroptera

Tre Ephemeroptera (Mayflies) proved to be abundant and diverse in the North east Cape

."..:::odies. Except for the Ephemereilidae and the Prosopistomatidae all the known South
:.,:.:.i mayfly families were represented.
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.\ .rs: of the species collected is presented in Table 5. One of the most interesting Baetidae

- . . ,:..r ,,\ as rhe nymph of a new species of Afroptilum (Afroptiloides) sp. This lvas initialiy
-..,...::rLi' identified as Acanthiops sp. (Barber-James, in press), but it aimost certainly falls
-.. .,^.3 .tit'opriloides subgenus of Afroprilum erected by Gillies (1990). Unfortunately, no

-:- . - ::eial on which the final placement of this species is dependent was collected"

- ::;: baetids of interest are those in the genus Acentrella.r*o o, the three known species

, , .,. , :ella were found in the area. There has been much debate over the vaiidity of this
::-::---' sratus, but the name Acentrella, belonging to European species, is currently recognised
. -: :.-.;se species (McCafferty and de Moor, in press). Acentrella was at one stage included as

: r -: ::rus of Baetis (Demoulin , 1970).

S;'. era-l well known baetids were collected, including Afroptilum sudafricanum and A.

: - -..:,i. both of which are widespread. Afroptilum tarsale descdbed from Tanzania (Gillies
-: - . ',r'as aiso collected, representlng the first record of this species in southern Africa.

. ' :: . .unt parvum was found only in the stream at the summit of the Prendiesberg (site 44), at

.: . :-:-:de of 1900m. It has previously been recorded from several rivers in Natal, in mountain
- : -.-olhill torrent zones, from altitudes of about 1200m to over 2000m (Oliff, L960a, 1960b)

-:: -:,-n rhe Great Usutu River in Swaziland (Demoulin 1970). In addition to these known
.'::-:>. another seven unknown species of Afroptilum were identified.

^:e genus Baetis was also well represented, with the pan-African B. harrisoni being
:. --:.arr. B. Iatus and B. glaucus were also represented, and a species identifted as being
-:r.r B. qtdntus.In addition, another six undescribed species of Baetis were found. Cloeon
'- "..;e 

was present in aii standing water bodies with marginal vegetation. A second

--:=:rsnised species was also found, though neverin association with C. virgiliae.

- , ';. ,iiinla crassi was collected from slow flowing stretches of the Little Pot River (site 6)

::: ::3 Upper Wildebees River (site 14), similar biotopes to the site in Natal from where the

::::,3s rvas originaily described (Crass, 1947). Pseudocloeonvinosum was found as nymphs at

,:'. ::1 sites (Table 5), and P. near magae was collected as an adult from the Mooi River (site
.:e latter two species are both known from the western Cape @arnald, 1932\ showing a

-=::-rs of faunas in the north east Cape.

l:e Caenidae were the second most abundant group. Two known species, Caenis capensis
- - C. basuto were coliected, along with another seven species which did not fit the

- - --^r:^-^ ^f ^-,,-,r---Jrr.U'r ur (urJ known species. Two of these were represented by adults, and may turn out
.: t3 associated with nymphs represented in the other five species, but since they were not

::::.J. rhrough from nymph to adult, it is not possible at this stage to link them.

T,.r o -genera of Heptageniidae were present, Afronuras and Composoneuria. Both
:' ,':trlts and Compsoneuria a,re genera with Oriental links. Compsoneuna tends to inhabit
:-.-.-: \\ater bodies, while Afrorutrtts can tolerate stronger current flow. Four species of
: -' '',tnts were recognised, A. barnardi, A. harrisoni, A. peringueyi and,4. near olffi, with'.: L,\eriap in theirdistribution (Table5). C. njalensis was found only twice, as an adultnear
- -::-.,i oi marginal vegetation along the Mooi River, and as a nymph in the Ivlunicipal dam
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:..;: \Iaclear, also associated with marginal vegetation'

Tre Leptophlebiidae were represented by five genera and six species (Table 5)' The

-,:.^^r is weii lepresented worldwide' especially in the southern hemisphere' Several of the

_:.:i:a. such as Aprion;,-x and Castanophiebia ale considered to be old-element palaeo-endemic

,::::.s. having affinitiei with the South American and Australi.an fauna (Harrison, 1965)' Such

i:"r--t.s are usually cool-adapted temperate forms, and they are confined to the cooier waters of

-.::..-r altitude streams. In the north east Cape, Castanophlebia albicaudawas collected only

-:]: a spring-fed stream on the summit of the Prendiesberg, at an altitude of 1900m' The

,;:::ri specles of Castanophtebiawas more widepsread and occurred down to an altitude of

- -: -.-:r. Aprionyx tricuspiiat rr was only found in the headwaters of the Little Mooi River at

- I ! - n. The other leptophlebiid species were mole widespread in their distribution,

,-:,,:uphlebia sp. tending to be more common in the Mbashe system, while Choroterpes sp'

.i:s ;oncentrated in the Tsitsa and Pot Rivers, and are probably more Afroptropical in their

: :-: -:r.

The oligoneuriid mayfly, Oligoneuriopsis lawrencei, was found only in larger swift

-l--.;r;re nvers, such as the isista and Nqancule Rivers, at sites where rejuvenation occurted,

-:. ::3 river course was reduced to bedrock. It was also found in the gut of a trout caught in

--.: Por River (site 19).

Ticorythid mayflies of the genus Tricorythus were widespread, though again the species

:-, -:cescribed. Thowing venation resembles that of T. discolor,but the male penal lobe is

----: longer, similar toi. reticulatus, but more pointed apically' The nymphs showed clear

-=.;:al dimorphism from early instars. Tricorythus reticulatus s.1. was only collected from the

i:::-ope Park SPruit.

The Anrelope park Spruit and Pot River at Oakleigh each produced more than mayfly 20

::€:ris. while the Tsista niu", at the Fails, and the Nqancule River at Waterval produced

::s:ecrively 19 and 17 species. The substrate of all these sites was largeiy bedrock and

:,- --;ers, with some ,*u11", stones, though it was possible to sample marginal vegetation at all

-: -: sires. Baetidae were dominant, though the actual species complement varied from site to

.-::. For example, Afroptitum tarsale was only found in the slightly warmer waters of the

l:--.sa River, while Afioptilum (Afroptitoides) sp. was found in the Tsitsa and Pot rivers but

: --: ::, the Antelope pari Spruit. Many of the undescribed Caeindae were collected from the

--:..:^ope park Spruit, with few caeniis from the Tsitsa and Pot Rivers. No light trapping was

:.-:.3 ar the Tsitsa or Nqancule Rivers, and it is likely that the diversity at these sites would

.-..'.: been higher if this had been possible'

Tne actual species diversity at any site depends to a large extent on the availability and

. -:,-:.rv of suitable biotopes. Light traiping over-night will attract adults of the aquatic stages

-: -.:;:ed during the day, ano wiit otlen uncover species that were not found in the stream

-_..:: siandard collecting procedures. It is not possible during a survey to set up light traps at

:-. -::. site due to large distances between sites and for other logistical reasons.

l
I
l
I
I
I
I
1
I
I
I
I
-1

-]



I
1

1

1

S:-.::'l other sites had a rairly diverse mayfly fauna (10-20 species). In some cases,
-..' :--." ;-"' ersity was not as high as might have been expected. For example, even though the
" -:;: :: ::3 summit of the Prentjiesberg (site 44) was clean and undisturbed, it had few
-." --.. s:e:ies. However, it was the only site at which Afroptilum parvum and, Castanophlebia
." '- -*-,*'-l ''rere collected. This is probably because it is a high elevation stream (1900m) with::' :-:3 \\'ater (EC : 37 pSlcm) and lower water temperatures (15"C at midday in March).

^:-: e:tect of silting from bad land-use practises can severely affect the biodiversity along
. :::-,'l-. ci river. If one compares srte 32 on the Tsitsa River with site 33 (Table 5), the first
:..: '.;.:-( :onsiderably silted and the banks of the river were destabilised by exotic vegetation.
.-: .*:cnd site, above the falls, was faster flowing, and the effect of siltation was reduced.
--: :-" e:sity of species present at site 32 was therefore much lower than at site 33.

L Odonata

- :: order Odonata (Dragonflies) are represented in South Africa by 1,62 species (Pinhey
- - l: . Tne present survey was not specifically directed at collecting dragonflies. It is well
'j -- .;,:. ::lat adult Odonata are most active on hot days and during the warmer part of the day.
-':-:::r collecting for all aquatic groups was carried out throughout the day and it was only
* --;:: :rme and opportunities presented themseives that adult dragonflies were collected.
--":-:::,:a1 coilecting of aquatic nymphal Odonata was conducted at selected sites. Hence the
:-':.-s3liation of species should not be considered as complete and undoubtedly many more
-:E:-3s tt'ill be added to the list produced (Table 6). Pinhey (1984, 1985) provides detailed
- -.:--..-'ists of species found in South Africa and these publications should be consulted to get
.: =s::nation of what additional species are to be expected.

': the suborder Zygoptera five of the seven families were represented. The family
- "----:olestidae was represented by Chlorolestes fasciatus which was encountered in both major
:-'" =: svstems. The nymphs collected identihed only as Chlorolestes sp. could belong to either
-:; : rove-mentioned species or to C. tessellatus which has been collected in the region.

Onlv adults of Lestes plagiatus (Lestidae) were collected although there are a further two
:rrrr3s reported from the region. The nymphs of unidentifiable Lesis species were collected at
,*=.;:ai sites.

.\s Mesocnemis singularis is theonly known species in the genus, nymphs collected
-::'-;btedly belonged to this species. Another species of Platycnemididae that should be
::-:c. but was not, was Allocnemis leucosticta. Ecological conditions in many rivers seemed
-::.:- ibr this species.

The tamily Coenagrionidae is the largest in the Zygopterawith several genera. Enallagma
. ::,ctt/?'t was widespread and a second species of Enallagma was coilected at site 39. Ischnura
-.-,:o/ensi-i, one of the most widespread species in Africa, was only collected at site 39.
?-:-',lagrion kersteni and the nymphs of several Pseudagrio,n spp. were collected at many
..::s. From known distribution records it is to be expected that at least another seven species in



.- ! -:;:.*s s:ouid be found in the region.

- ::.: ianilv Chlorocyphidae bath Plary^cypha caligata and P. fitairnonsi are known froin
-: . -.-i: rut oniy the nymphs of an unidentifiable Plarycypha sp. were coilecteci.

^. ; s:oorder Anisoptera is represenred by three of the four known South African families.
- -= :':.," Gomphidae is represented by ten genera and 16 species in South Africa. In the
:.-::--: s;i\ey three genera of Gomphidae which may represent several species were collected.

'": - " Conphidae are often shy and difficult to catch and to get a complete regional record
- -.- ':-ie several years of dedicated collecting. The larva of a species of Crenigomphus
-.-:." '.,'as collected is most likely C. hartmanni, as the other known species is more tropicai

- : j -:rrijtion. Only one adult Paragomphus cognatu.r was coilected and all the other
-:e:-::3xs designated to that genus were nymphs. As there is one other species of
"= ---.:r:Jlna recorded from the region these nymphs were not designated specif,rc names. The
:" j:,-'. cry of a Phylogomphus nymph is an interesting find. Phylogomphus brunnerzs, the only
..-: : .'':. South African species, has thus far only been recorded in the eastern Transvaal or
- -:--:.:: NOrth.

^:: iamily Aeshnidae is represented by three identifiable genera in the present survey.
-.: , ' '' - sp. nymphs belonging to two species were collected and were identifiable as ,4.
- - "- -:r;tt or A. subpttpillata, both previously recorded in the eastern Cape. The nymphs of
";-: .'.\o species were restricted respectively to either standing waterorrunning water
: -:,-res as proposed by Samways et al. (1993). TheAnax sp. is either a nymph of ,,4.
' :.-;ror or A. sperarus both species having been found in the eastern Cape. As only a single

::E:--s of Hemianax is known from the region, the species collected is almost certainly 1L
-.-1..-.:iopr

T:e Libellulidae are represented by five genera in the present survey. Two species of
:'--::'.:hemis (8. lacustris and B. natalensis) have been recorded from the region, and nymphs
: - .-;-':ed at sites 29 and 30 could belong to either of these. Although only Orthetrum caffrum
".'.s ,-ollected, it is to be expected that at least another five species in this genus should be
, - -:.: rn this region. Pantalaflavescens, one of the most widespread species in Africa, was
- : --;::ed at only one site. It is to be expected that this species will be found at many localities
.-. -: ;s an opportunistic species and will use any temporary pool of water to breed in. Two
:-::-3s of Trithemis (7. dorsalis and T.fitrva) were collected the latter of the two was more
",, -::s:read and common. Nymphs of Tritheml.s spp. were collected at many sites and it is
:',.:;::ed that of the 12 known South African species at least another three will be found in the
-::.rr. Other genera not collected but expected to be found include Notiothemis, Palpopleura
- .- Crocorhemis.

3. Plecoptera

Tre Plecoptera (Stoneflies) are represented by two families in South Africa. The
).:.rremouridae with 21 species, and a complex of several species in what was previously
::--;"ed to be a single widespread species, Neoperla spio, in the family Perlidae (Picker
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,-:-' . S:ecies belonging to the Neoperla,spio complex are considered to be more tolerant of
- -_.:: '.\ at3r and are found throughout Africa. In the present survey they were recorded in

'-: -'' j-s oi both the Mbashe and Mzimvubu Rivers (Tabie 7.). The Notonemouridae are
-'r-cricntarl and are restricted to the southern and south western Caoe or in headwater-u Luuyrvu 4rru qr! rwJLr rvLvu lv trlw Jvulllwlll qru Jl

.':;:--- r: lhe montane eastern regions of South Africa. Only one species,.4phanicercella
-. . ,.\ as found in tributaries of both the Mbashe and Mzimvubu Rivers.

"1. i{erniptera

- .; Hemiptera (Bugs) are predominantly a terrestrial group, although some families have

- - : : . - : :o hving in or on the water. The Cicadellidae and Aphididae have no true aquatic

_:: I -: may suck sap from emergent water plants and may thus be associated with water.
'.- - !: : :he aquatic Hemiptera are associated with still to slow-flowing water, and are seldom
: -": -l association with the stones-in-current biotope. Little work has been done on aquatic

- =-.::::a in southern Africa, and most of the identifications of the Gerromorpha have been
: :- :: lr :he work of Andersen (1982). The Hebridae were found at only one site, a
- "::le:ic ooze on the margin of the Anteiope Park Spruit. Hydrometridae were also not
: -:--:r--:iv coilected, being found in marginal vegetation at two sites only (Table 8). Veliidae
:r: :u.1r€ rvidespread and several genera were identified. However, it was not possible to
:: :- '. species. Thepond skaters, or Gerridae, were also found at scattered sites and like the

'. - --,:e. are surface dwellers.

l:e South African Notonectidae have been examined in some detail by Hutchinson (1929)
: ::.e genus Anisops by Truxal (1990). Anisops poweri is widespread in South Africa.

: " :',::es chinai, collected from sti1l water in the Danville Vlei, is known from pools and
r:-...r'3lerS in streams from Zimbabwe, Uganda and Sudan (Hutchinson, 1929). Enithares

- :*. collected from a small pool adjacent to the Pot River at Site 19, occurs throughout the

----: P:orince, and is known from Kwazulu-Natal, the Transvaal, and from Zimbabwe,
: . " 

j'.,. 
"ra and Mozambique (Hutchinson, 1929). A further two species of Anisops and one

--::.3s oi Enithares could not be identified.

-:e tamily Pleidae was represented by one of the two known species, Plea pullula. Both
"t :.,":ula and the other species, P. piccanini, are widespread in water bodies in southern

'..:.--.. Both genera of the Nepidae were collected. However, since most collecting was done
- ..'' -:s rather than poois, the abundance and diversity of the aquatic Hemiptera groups in the
:.:.:: ui1l be under-represented in this study. The Naucoridae, represented by thegenus

--- - cotis, were frequently encountered duing this study amongst marginal vegetation and

.:..:l sediments in still to slow-flowing reaches.

T:e Corixidae were the most diverse of the hemipteran families. Several species of the

--:-.nrh'Iv{icronectinae were represented and one species of the subfamily Corixinae, Sigara
.:ii. Thelastrevisionof thegroupwasbyHutchinson (1929). Thesecreaturesaregood

. ::: and it is expected that they will be found in any suitable water body in the area.
' : - - ,''tecra near bleekiana has not previously been recorded in the Cape Province, and M.
' ','.'. tittQ sl., a usually a more tropical species, is known from the Northern Transvaal,



:-r'.,.- and the Caprivi strip. M. dorot'hea has previously only been recorded in the

.', -. . , JI. gorogaicpra is knorvn from the Western Cape and Orange Free State. M.
','.-:..;2t1€ is oniy known from Zimbabwe. M. piccanirl is widely distibuted throughout the

: l':..rrce, Transvaai, Kwazulu-Naial and Zimbabwe, as is ],1. scuteilaris, which has Cso

:=,-c:Ced in Namibia. M. uvarovi is known from Kwazulu-Natal and Zimbabwe, while
. . .-.'iCu is only known from the western Cape. It is not surprising that many of the

,:. ':.a..e not previously been recorded in the eastern Cape, since no detailed work on

'.. -.e has been done since Hutchinson (1929), and it is likely that many of these species

-: ,clnd in other parts of the ccuntry when further studies are carried out. This aiso

:i ..r ihe other hemipteran groups.

C -,leoptera

- . : Coleoptera (beetles) form the largest single group of organisms in the animal

"- -.:--:r. .o*priring around 350 000 described species. Although the vast majority of species

:-, :--3s:rial there are many species that have secondarily adapted to an aquatic existence.

- -. ': ::.i present survey 69 possible species beionging to three of the four known suborders

- r: :r,le cred (Table 9). As larvae and adults of many species could not be correlated each

-::.:-,-Jarion was given independent species status. Some of these are, however, likely to be
-. ..scc;ated 1arvae and aduits of a single species'

-:e suborder M;ixophaga was represented by what appears to be the larva of a
-. -:: s,'aphid beetle collected at Antelope Park Spruit. There are many records of this family

:, ^., \ata1 in the Albany Museum confirming Endrody-Younga's (1985) expectations. A larva

:. . lorddincolidae beetle was collected in trickling water into the Kukowa Stream and

:::::senis an interesting distribution extension of this family. The larvae and pupae of all

: I ',.:;naga are aquatic and apparently feed on algae or plant matter.

^:e suborder Adephaga was represented by four famiiies utd 26 species. Carabidae are

-,-. .i rerrestrial beetles although many species are encountered on moist mud along banks of
- :::-.s and pond shores. Species of carabid were recorded at three sites in the present survey.

- -; ::ier three tamilies coilected have been conveniently placed in the section Hydradephaga
- :, -: associated with water". The Dytiscidae with more than 250 South African species were

.::.;senied by 18 species in the present survey. The adults and larvae of this family are all

-.::::ors and most frequently encountered in slow flowing or standing water amongst aquatic

.:.:::ion. Certain species appeared widespread whereas others were rare. Because further

-:: -::lcation was not attempted, comments regarding species distribution are resewed. The

J .:-:.:Cae, with about 45 species recorded for South Africa, were represented by six species in

.-- ::3senr survey. Aduit gyrinids are encountered on the surface of pools in streams where

. - -'. s'.r im rapidiy in circles and feed on insects that get caught in the surface tension on the

.::;: surfhce. Larvae, depending on the species, are found in standing to swift flowing water.

:. a:e aiso predators. Haliplidae were represented by a singie species recorded at two sites.

l-,':: are ten species recorded for South Africa.
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T:.e suborder Polyphaga was represented by 13 families in the present survey. The

, -:.::aniiv Hydrophiloidea with ali known species aquatic in both larval and adult stages were

-:-::S3:.eC b,v Hydraenidae (ten species), Hydrochidae (one species), Spercheidae (one

:r;,.iS,. lildrophilidae (eieven species) and Elophoridae : tielophoridae (considered by sorne

:-j.;:J:ers to be only a subfamily) with one species. Hydraenidae are sma1l to minute beeties

.::: :i..e been recently studied (Perkins in press). Thepresent survey recorded fourpreviously

--:..;:r:e6 species of hydraenids. As the descriptions of these new species are sti1l in press

:-:.-Jigit they have been named and manuscript names are known), it is best not to mention

:-::. s:nce this may result in some ta,xonomic confusion. Hydraenidae were common and one

j:;,-:es oi H,vdraend was the most widespread and found in most river systems in a range of

-.:.--res. Oniy a single species of Hydrochrdae, Hydrochus capenss, is known from South

.:.:--=. In the famiiy Speicheidae so far only three species of Spercheus have been described

:::: South Africa. a single specimen was collected at a dam on the KuNtwilrazana River (site

-- . T:re Hydrophilidae form a large family with relatively few South African species

::.::::ed. One specie s of Elophorus (Elophoridae) was recorded in the Wildebees River (site

'-:.

:ieiodidae are small to medium sized beetles and adults are found in vegetation or on

:.:: soil near water. The lawae are dorso-ventrally flattened, found in shallow water and are

:;!-- reco_gnisabie by their remarkably long antennae. Larvae were found only at four sites,

.,. .,e they were abundant. They will, however, undoubtedly prove to be more widely

- .-:-lured in the region. The superfamiiy Dryopoidea which consists of small mosiiy aquatic

:: :e:il-aquatic beetles, was represented by three families in thepresent survey. Larvae of

?.::ienidae were collected in swift flowing waters at three sites and adult Dryopidae were

::--e:ied at four sites. The Elmidae were represented by six different species of adults and five

: - -"r'ae collected mostly in swift to moderate current either on stones or amongst submerged

,=_:=:.lion. It is probable that some of these will prove to be the same species when adult and

-':i.1": correiations can made.

The tamily Mycteridae has not previously been recorded from South Africa. A single

=:--: specimen collected from marginal vegetation in the Wildebees River (Site 13) thus

::l..rces an interesting frnd. Dr S Endrody-Younga (personal communication) informed us

.-:: ::ere were, however, several undescribed species in the collections of the Transvaal

l.1,se';m. Chrysomelidae, mostly a terrestrial family of phytophagous beetles, has a few

.:--,es that have adapted to an aquatic environment. Larvae of a single species not further

:;:.:-:-iable were collected from stones in flowing water at site 2. Adult Curculionidae were

:,-..:::eci liom marginal vegetation along the banks of streams at several sites. The weevil

:.: -.', . CurculioniJae, is riitrer in species than any other family of plants or animals and it is

....:ared that some 45 000 species, mostly terrestrial, have been described (Oberprieler and

-: -'.r i985). Both aduits and larvae of this family are phytophagous, feeding internally or

=- .=:nailv mainly on flowering plants. Larvae are legless grubs that bore into plant tissues and

.:-t'. ;orm galls.
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b. Trichoptera

^:e u-'r'Cer Trichopterais represented in South Africaby 150 described species in 18

.:- .-j a:.c ,-,i senera (cie N{oor 1993). During the present sun'ey 30 species in nine famj.iies

-- - ^: ginera were collected (Table 10). Four undescribed species were also found and the

--:.:-t -.,on record of most species was extended.

J: - ,^:c:.n.iidae were represented by a single species of Chimarra of which larvae were

- - . -::.J. in rhe spring fed stream on the summit of the Prendiesberg. It is to be expected that

I - ::..:rlidae should be more common in the streams and rivers of the North East Cape as at

.:.-.: . - species have been recorded from this hydrobiologically categorised region (de Moor
-. t-: .

^ :e psychomyiid Tinodes pollicaris was collected in a sma1l seep over bedrock running

-:..,- ::.3 Antelope Park Spruit. Larvae and adults were collected and biological observations
.'.::= :taCe. This represents a very valuable correlation of the larval and adult s*,age of this

::-: -<:o*'n species.

- .= :.::ii1, Poiycentropodidae, represented by larvae of a species of Pseudoneureclipsis, were

::--ec:ed tiom the Antelope Park Spruit and tributary of the Kukowa Stream. Although
::=.:c.:siv recorded from the region a species description has not been made because only

-.-.:e have thus far been collected.

T.-.e tamily Ecnomidae were rather underepresented. The two species of Ecnomu.r found
.;;:: ;ollected amongst marginal vegetation next to a man-made lake on the Gatberg River.

-:.: :rrdenrified species of Ecnomus w|tL most likely turn out to be undescribed. Unfortunately

-:. . :e males were collected. Although females are identifrable to species level, many have not

- -:: cescnbed and correlated with named males. More collecting, especially light-trapping,
.,. -,- -icoubtedly extend the distribution range of all three species collected and probably add

,e'.::ei more Ecnomus species to the list. It should be noted that most Ecnomidae are found in
: -.::er backwaters and pools in rivers and limited collecting in these regions wiil have

,:;3:e stimated the famiiv.

All members of the family Hydropsychidae are adapted to life in flowing water (Scott

- '-S r. They rely on the water curent to carry food in the form of small invertebrates and

:-.:,: matter to them. Food is gathered in silken spun nets which face the current. Three

-.:=:ies of Cheumatopsyche which are widespread in South Africa were collected.

J;'.e:imatopsyche afra, the most widespread, was found in streams and large rivers in both the

-\1zr:rvubu and Mbashe catchments. Cheumatopsyche maculata and C. thomasseti were

:;;::rcred to rivers in the Mzimvubu system. It was notable that with one exception the larvae

:- C. maculatawere found in swift-flowing streams in erosional headwater or rejuvenation
.---:.ons of rivers, ciosely tying in with the ecological categories proposed by Scott, de lvloor
.-.; Kohiy (1988). During suweys of the rivers of Natal, Dr Mark Chutter formerly of the

- SiR. INIWR) collected a large number of Cheumatopsyche larvae that were unnamed and not
:--::eiated with adults. They were tenlatively designated as FMC types 1-8. The larvae of two

I
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::e::is. iCentifiable as Cheumatopsyche type 5 FMC and type 7 FMC, were collected in

---: -=:ies of the Inxu River . Cheumatopsyche sp. (table 10) refers to small larvae that could
- - - :: :':lhe: identified. Hydrops-vche longifirca and l,facrostemurn capense were found in
:.: -. :.:jL-\r nvef SyStemS.

^:.e micro-caddis family Hydroptilidae was represented by four species in three separate

:.:3=. The species recorded as Hydroptila sp. were small larvae either planktonic or else not
:*:-:.:r icentit-rable. It is to be expected that the distribution of all these species should be
* -:3: ::lal revealed by the survey.

T:.e lepidostomatid Goerodes cffiariae was coliected at two sites. Barnard (1934)

::-<;::red this species from near Grahamstown and mentioned that it was a remarkable

i -:.'.\ ard distribution of a tropical species. Ecologically this species is a leaf shredder often

:: -:.: in rbrest streams. Although encountered in the grassy verged Antelope Park Stream, it
,* '. :o:tnd amongst leaf litter in shallow water. It is apparent that the presence of this species is

:-:€:cent on leaf litter in the stream.

Ordv empty pupal and larval cases of what are almost certainly remains of
S:::--osromatidae, which ciosely resemble those of Aclosma bispinosum, were collected in the

-l;r: reaches of two streams. The other known species, Aclosma anomala, has also been

::r'.-:ced in the eastern Cape. As its larvae and pupae are unknown it may well have been

:-:3: one of these species or else a third unknown species. Collection of more material and

.:--:s in particular is needed to confirm this identification.

The family Leptoceridae has the largest number of known species of all the Trichoptera

:,:::^res in South Africa. Of the 10 species found in the survey, five are undescribed. In the

,:::*s Afiripsode^s the most widespread species was ,4.. harrisoni found in both major river
:ri !:3:rs. There were two undescribed species of Athripsodes, one found in the Antelope Park
S::-::. and a second found in a tributary of the Bell River, thus not included in the survey.
S--:.e smail larvae which were not further identifiable were also collected and labelied as

.t::t-tsodes sp. (Table 10). There were three species of Oecetis of which the most widespread
::.'"" eC to be an undescribed species. A new species of Triaenodes was found coexisting with
l'":enodes elegantulus in the Mooi River. Adults of a new species of Trichosetodes were
: -'--ac;ed along the Pot River at Oakleigh and a single larva of possibly the same species was

: -- -:c in the spring stream on the summit of the Prentjiesberg.

The river site with the most diverse caddisfly fauna proved to be the Antelope Park Spruit

=-:e l) followed by the Mooi River at Riverside (site 1). Undoubtedly additional light-trap
:----+;ing at these sites, as well as follow-up collecting during each of three separate surveys,

:::srcerably enhanced the overall species counts for these sites. The river systems with the

::-.s: diverse fauna were the Mooi and Inxu with their tributaries each having 17 species. To
:=: a complete picture of the entire fauna would require more intensive collecting at each site

:::::her rvith light trap collecting to cover several seasons. The stream at the summit of the
?::r:jiesberg contained some interesting rare species and warrants further collecting.
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-. Simuiiidae

.::: nernarocefan family Simuliidae is represented by 39 specles in South Africa (Palmer

-. . -: )unng the presentiu*'.y i5 species ali bei.onging io the genus Sitnwlium"x'e:e

: - ,::::; a*nd a1l of these were found in the Mzimvubu River catchment' Only seven species

..:,' ,l-:i in the Mbashe River catchment (Table i1)'

-:,e :orrenticolous Simulium (Anasoien) d,entulosum was recorded oniy from the upper

::.;s ci the Tsitsa River. It is a sPeciies that is confined to waterfalls and swift flowing

!::::s of mountain streams. In thl rivers sampled it appears to be restricted to altitudes of
7 , - /1^z^\ -^4^- +L^+ +Lio o-onipc ic fhe nnlv hleckflv found atVgfV

::^ or higher. Crosskey (1969) notes that this species is the only blackfly found at very

:':-:udes upto 4500 min'central Africa. It is found in southern African rivers down to

1 ;.'##il.t, although its ecological requirements restrict it to cascades and

-:-:*;s. It will probably be-found in the upp.t t.u.hes of some of the streams not sampled

) IrlM.

S.r:ulium (EdwarrJsellum) d.amnosum s.l. is recognised as a species complex with more

. - -. -,lr clescribed Afrotropical species, of which most are distinguishable only on cytological

: - -:::ers. Species of this complex were all found in moderately swift flowing waters in large

:-::::s in both the Mzimvubu and Mbashe River systems'

Oie of the most widespread species in South Africa, S. (Meilloniellum) adersi, was only

,, -:.; rn the Mooi River. Ii ls a potlution and saiine tolerant species usually found in slow

:--: .'. -rg medium sized rivers with a stable flow regime. This species may be more common

::-. lei-ealed by this survey. It has been recorded biting man. A ciosely related species,_'S'

ii..lonielhtm) hirsutum, was collected at two sites. Larvae of these two specles ale very

-:'-- ^-,i Ji€fi^"1f tn rlictinorrich

The subgen us Metomphallus contains severai species which usually form the dominant

..::-liid component in swift-flowing, turbulent streams throughout the Afrotropical region'

:.,,.,tiirun chtuteri was found in large numbers in the Tsitsa Rivers upstream of the Falls, and a

:=.,. specimens were also collected at site 19 on the Pot River. Where man has interfered with

:. = :low regime of large rivers in South Africa S. chutteri has become a serious pest species,

,::.:<rns livestock n.* ,iu., sites where the fly breeds. A note of caution should be added, as

. .., ,p..i., may in future pose a serious ecological threat if damming or regulation of the flow

:::.ne associated with interbasin transfers are implimented. Two other species in the

! -:enusr s. meclusaeforme and s. vorQx, were encountered in several swift fowing streams in

:::.: ri'er systems. Several larvae could not be identified and they are tentatively placed as

!:"'.;iliurn sp. near to medusaeforme.

The most widespread species in the survey s. (Nevermannia) nigritarse was found in all

:*:cS of streams from swift cascades to smallirickles. Larvae and pupae of this species c1'osely

::s;nb1e S. (Nevermannia) brachium, and Palmer (1991b) records these two species as

,-,-::rring sympatrically in the Buffalo River. Simulium nigritarse appears to be commoniy

.:-rd in slow-flowing reaches of rivers and is often found downstream of impoundments' Itis

IJ



.-::::.-:3 possible that two species may be represented in this survey. To further complicate
' .-: -!i*i. Fain and Dujardin (1983) revised the systematics of a number of closely-related

H --:--=S a:d came to the conclusion that S. nigritarse forms a species complex. Keys for 19

-:-,:-: .'- :;..is ccmlie;r. mostly from the mountainous regions of centrC Africahave been

-,..i-J rr FainandDujardin(1983). Asinglelarvaof whatappearstobe S. (Nevermannia)
H ', ' '--'- ,:trdl was collected in a spring fed stream at the summit of the Prendiesberg.

.tr ''' u'ovellum is the largest endemic Afrotropical subgenus contributing about 30% of the
::::.-s a-rd torms of Simuliidae for the region (Crosskey 1969). Most members of the
.-::::*s are restricted to slower flowing reaches of small to large streams. Two species
::.,:-.aie in this subgenus could not be placed in any presently known species. Simulium
? -:;'a^:ellum) sp.1 was found at only two sites and was represented by three larvae.
-.-" :*::r Simulium(Pomeroyellum)sp.2wasfoundatseveralsites,itwasalsoveryscarce
r: :::resented only by larvae. Both species, from the limited sampling carried out, appear to
:; .:)::irted to small upper tributaries of the Mzimvubu River. Three other species in the
: - - .;:,-s were found in both river systems and S. (Pomeroyellum) rotundunl was the most

- - ----- l-.-_=:-^i.du.

.:e river with the most diverse simuliid fauna was the Inxu and its tributaries (10

::;:-:s,), lbllowed by the Pot and tributaries (with 9 species). Along the Tsitsa River and its
".-: --:ies. the dominant species at site 2 was S. dentulosum. At the Tsitsa Falls (site 33) S.

":,:. 5. clttrtteri and ,5. damnosum s.1. were a1l fairly abundant with no species completely
:: -.-:.ating the population. In the Pot River at site 19, ,S. medusaeforrne was the dominant
,:::-:s *'hereas at site 7, S. vorat, was the dominant species. Sites along theMooi orlnxu
--.. ';:s a-nd their tributaries supported several species of Simuliidae and S nigritarse, S.
". -'.,riefoftne and S. (Pomeroyellum) spp. were common but not abundant. At the Nqancule
----.:: rsites 30 and 31) Simuliidae were abundant and S. damnosum s.I. and S. vorex were the

- -...:.art species. A change in species composition is to be expected if there are going to be
. :"arked changes in the flow regime of these rivers.

!. Chironomidae

Tre nematoceran Diptera famiiy Chironomidae is represented by 86 genera nd 223
::;:-:s in southern Africa (Harrison personal communication). During the present survey 57
r.,:-3s rvere collected (Table 12). Many larvae collected were not identifiable to species level
--.: cnlv a speciai collecting and rearing survey would reveal the full diversity of this fauna.

^. : ;ajority of Chironomidae are inhabitants of fresh water and practically ail aquatic

=:.--cEical niches in this environment are inhabited by larvae of numerous species in this

-.:-.-^r' (Freeman and Cranston 1980). Because of the vast numbers of individuals encountered
-. ' - ldnds of fresh water they play an extremely important role in the functioning of aquatic

-:r!\'stems. Most of the larvae of Tanypodinae are free living predators feeding on other
.: -.:'c invertebrates. Most species in the other subfamilies construct silk-lined tubes and they
.-:J on plant matter, algae and detritus. Some species are leaf miners and feed on leaf litter.
)'1.-s: species in the subfamily Orthocladiinae prefer cool, switl-tlowing waters and are
- - 

*.e:ically the dominant subfamiiy in mor-rntain streams. The Chironominae prefer slower-
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- . .'.: . '.,. Jmer waters and are often found in stagnant pools and temporary waters.

^ -; s*:iamily Tanypodinae was represented by eight of the 15 recorded southern African

. - -::: ^.-.: genera Clinotan,r-plis and Tanypw are each representeC by a single known species
- . - --r:ri -\tnca (C. claripennis and T. guttatipennis). As only 1arvae were collected it can

- : - - :::ernined whether these belong to the known species or represent new undescribed

.:,:-,-t. Tre 1arvae of the two known species are inhabitants of standing or slow flowing

-,:: l:ele are four species of Procladilr recorded for South Africa, so the species collected
- : - - ::3sent suryey can not be determined. The tribe Pentaneurini is represented by five of
.- : =:. ro\\ n genera for South Africa. Many of these were formerly placed collectively in the

;.- -i Pe\raft€ura. The species in all of the recorded genera of Pentaneurini are recorded as

- - :r --:i:s of running water.

l:.e subtamilies Podonominae, Aphroteniinae and Diamesinae were not represented in the

::;-;-": srn'ey. The subfamily Orthocladiinae had t2 of 26 rccorded southern African genera'

-. ..-- as one genus that could not be placed, represented in the survey. The genera

,-' - .- r1-i md Thienemanniella were each represented by severai species, whereas the

::-.':. :g genera were each apparently represented by only a single species. Cicotopus
- .:-.':;;ri-r, described from the Ethiopian highlands, was an interesting find for the region.

C::lonominae were represented by 17 out of 36 recorded southern African genera. Some

-,.:':\ oi the qenus Chironomus are extremely toierant to poilution and many species in this

: : :. - s a:e widespread. The 1arvae of Polypedilum spp . were found predominantly in stones-in-

: -::::: and other running water biotopes. The filter feeding larvae of. Rheotanytarsus fuscus
:-- :onmon wherever a moderate flow of water was discernible.

^.le river site with the most diverse chironomid fauna was the Antelope Park Spruit with

.:e:ies. Sites 16 and 35 on the Inxu River each produced 16 species. The Inxu and the

:-.: Rlr'ers and their tributaries each produced3T species. The Mzimvubu system had a total

: -< :hironomid species and the Mbashe 25. Cleajty from a the point of view of
-:--:omidae the Antelope Park Spruit was the site with the highest conservation rating.

3ecause of similarities in species composition, a comparison of the present survey to one

: --;-:led on the Great Berg River during the 1950's (Scott 1958) was made. The Berg River

--:.:', \\as a very intensive one extending over all seasons and incorporating 21 sites along the

:: *:s3 of the river. Some sampling sites were visited at monthly intervals for more than a

":.:. Altogether 83 species were collected in the Berg River survey. The present survey

: : --;c:ed 51 species. In the Tanypodinae all genera except ApsectrotanypLts and Cantopelopia

-: -:.; rn the Berg River were also found in the North East Cape rivers. Once further identified

.:- s:ecies may prove to be different, although some have already been identifted as the same

.:.-:res for both surveys. The Orthocladiinae had six species of Cricotopus collected in both

:-:..,.'s. Simiiarly, the genus Thienemanniella was represented by four species in thepresent
.-- ::.ree in the Berg River survey. Only one species of Corynoneurawas recorded in the

::::3nt Survey whereas there were three for the Berg River Survey. Eight genera of

-:.:ocladiinae were found only in the Berg River whereas Eukiffiriellawas the only genus
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- - .:. :.^.e Dresent survey but nct in the Great Berg River survey.

I..:-. e genera of Chironominae were common to both surveys and each survey produced

: i:-.:r; irot iound in the r:iher river systern. Ctadopelma, Nilodontm, Paratendipes,

. . ..:, cila and Virgatanytarsus were found only in the North East Cape Rivers while
-,. 

- 
'--'. ,:ot?114s, paracladopelma, Pentapedilum, Stictochironomus and Stempellina were

- - - : - . rn the Berg River survey. Polypedilum dewulfi and P. alticola were common in
' , : 3e rg and the North East Cape Rivers. It is also noted by Harrison and Hynes (1988)

. ":: -.::er species was common in Ethiopia-

: " -l ;hough the species may differ it was remarkable to see so many genera shared

.,:;:. :3e two river systems. The present survey also revealed that a fairly good estimate of

::,:llomid faunal composition his been oblained. Undoubtedly more genera and species
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:: -lcovered with further collecting.

S ::,e of the chironomid species are good indicators of water quality and, although this

. : . ..\ as not undertaken to elucidate this aspect, it was interesting to note relatively high

-:-:s oi individuals of Rheocricotopus capemis larvae in the upper reaches of the

.:-:3cs River. Berhe and Harrison (1989) report that mild pollution leads to an increase of

. -.:e:les and some others, as well as a loss of certain species from the system. The database

. . -.-.::onomidae built up during this survey will serve as a valuable source of historical

- -:::a:ion for future surveys and wiii enable monitoring of changing conditions to be

-:: _::ec and verified. Many adult chironomids collected during the last of the three separate

. -:.;'. s have not yet been identified and will further contribute to the database.

i. Diptera

l:e Simuliidae and Chironomidae have been separately analysed in sections 7 and 8. All
.:: :::naining Diptera with aquatic stages in the life cycle collected during the present survey

.:: ::scussed here. The Diptera are divided primarily into two suborders with several major

:-.. -.:ons. The Nematocera, including Simuliidae and Chironomidae, are represented by ten

,,:.,^es and the Brachycera, subdivided into the Orthorrapha (frve families) and Cyclorrapha

:".,.: ;amilies). A total of 37 additional species are recorded (Table 13). As no specialist

--:.:.:lcation of material was carried out some of the names may prove to incorrect and a

,:.--,:-ist ,.vi11 have to be consulted to confirm identifications.

'ne nematoceran family Tipulidae is represented by 357 species in South Africa

-^. -\ander 1964). The larval and pupal stages of most species of Tipulidae require some form

-, :-.e-,isrure. Species are found in swift-flowing waters, sediments and leaf litter in pools,

:;::.: moss or humus and even in damp forest litter. In the present survey ten genera were

: --..::ted. Species identification was confined to adults and these were taken mostly with light
----i hence the hiqh number of species at sites I and2.-. --- i. rrwrrlv

Generic identifications were determined on adults coilected. There is very littie
.-.::narion on the ecology and biology of the immature stages of Tipulidae available and what
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-s ir-rostly gleaned from the paper by Wood (1952). Larvae of two western Cape
. - :,.:i : - )':,lichopeza arc recorded from wet to saturated mats of moss or liverworts in the
. - - - 

- : --:; oi r','aterfalls. Dolichopeza chaka is so far only known from the Natai
,-- :-.r:::. I-arvaecf species cf Nepl"LrotomahavebeenrecordeciinthewesternCapefrcm
- -' - j - -.. T:ev are therefore not aquatic but are probably dependent on the moist shoreline of

-: 
- -' , ; j. edlt'ardsl was previously recorded from the Kwa-Zulu-Natai Midlands region.

- - - :: - . T:_:u/a pomposa have been found associated with wet sand and gravel on the edges

: - . , --,:rir. Tipula draconis described from Natal National Park it presents an interesting
. -- : - - .',f a sroup of species previously recorded only from the east African highlands.

- : : : : j --: :he genus Antocha were the most commonly encountered tipulid in the present
. -- -; T:ere are six species known from southern Africa. The larvae of this genus are found
- - :: -:.:_: silk tubes in swift flowing water clinging to the underside of stones. Only one

,:.::.:i :- Limonia was collected. It is a large genus with about 64 known species and larvae of
': :-----s species are found under a variety of ecological conditions. An adult of a species of

: ' _r" : --t w as collected at a light trap and a larva was collected from marginal vegetation.
: ,: -l5l) reports that lan'ae of species in this genus were collected from muddy sand pits

- - _: .:.e margins of streams. Species in this genus are found all over the world. Larvae of

- ' -::ilomy-ia were collected from the stones-in-current biotope. Wood (1952) records

--.== .:.rn-i rotting logs of wood or amongst the roots of aquatic reeds. It is a small genus with
- - .::--:es of rvhich four are restricted to South Africa. Wood (1952) records that larvae of
' ',..:,,riaslir were coiiected from gravelly sand pits under sma1l rocks, sheltered from the
* , .. r *rrent of cascading streams in the western Cape. Rhabdomasryx is a large genus with a
:,.-::oiitan distribution, Alexander (1964) records four species for South Africa.

- c-1'ae of the family Dixidae were found in slow-flowing reaches of small streams at a
- - -. :;: oi sites in both river systems. The discovery of Thaumaleidae is very interesting as

" single species, considered to be palaeondemic, is known in Africa (Stuckenberg 1961).

-:e:rtity of the single specimen collected at a light trap at Riverside will have to be

-::ed by an expert. The family Culicidae or mosquitoes was represented by both culicine
.:opheline mosquitoes which were not further identified. Ceratopogonidae were

:-::;:ented by at least four different species. The larvae of Beaia sp. were found at many
-..-.. :sually in running water. They are predators of other aquatic invertebrates. The family
: =:.^.aiiceridae have remarkable larvae that adhere by means of suckers to stones. They are

-: -:.; only in cool, well- oxygenated, swift-flowing, unpolluted mountain streams

::-:senberg 1980). Any signifrcant reduction in the flow regime wi1l be detrimental to the
- -::.rers of this family. Some species of Cecidomyiidae larvae live in the tissues of aquatic

: ::-.:s and often form plant gails.

In the Orthorrapha the family Athericidae were only found at two sites in the present

, -:.3\ . The larvae are predatory and found in flowing water. Many species of Tabanidae
.:.:e live in shallow standing or slow flowing-water. They need access to the air to obtain

..::ospheric oxygen through a posterior siphon. Only one species of Haematopota, biting one

-. ...e authors FCdM, was collected on this survey. Tabanidae are however common and
:-.irz.i species were seen althoush not collected. Larvae of Stratiomvidae were collected in

17
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-,:_:.:ai vegetation at only one site. It is suspected that they are much more common than

:=. =. =i by the present survey. Empididae were represented by four genera in the present

- r:.:.. . i an'ae of one species collected in a sma1l seep halfway up the Prendiesberg (a site not

::: :::-: :n the table) were keyed out to the genus Chelifera using Smith (1969). This genus is

- -. :,rr:ced tiom South Africa and identifrcation needs confirmation by a specialist. Clinocera

- j ::t:Jsinted by two known species in South Africa and, on its known distribution, larvae and

.--.:-i :o;iected along the Gatberg and Mooi Rivers were most likely C. tripunctata. Lalae
: - .:t .r'if as belonging to the genus Hemerodromia were collected from stones in the Anteiope

:=:.: S:r.:ir. The genus has a cosmopolitan distribution and there are nine species recorded

: - -- S.rrth Africa. The larvae of a genus keyed out as Rhamphomyia wete collected in a

:::;:, e-rn rhe west side of Naude's Neck. The genus is recorded by Smith (1969) in leaf litter

':: :: Z:nbabwe. The identification of this genus needs confirmation. Adults and larvae of the
,.,---.. Dolichopodidae were collected at three sites. Adults are usually found in moist places

1 :. : -:n the larvae of only a few species are aquatic. There is no recent revision of this family

.-: -. .-l little is known about the distribution of the known species. Numerous species of this

:.:.-.,. ale recorded in southern Africa, many of which are also known from Europe. A

:-'..'-m of the family is needed to resolve these anomalies.

I an-ae of the cyclorraphan family Ephydridae were collected at five sites. The majority of
-... s:ecies known have aquatic larvae and there are72 species recorded from southern Africa

-: ==: 
1980). Aquatic Muscidae larvae, probably belonging to the Limnophorinae, were

: : ---::eC ar frve sites. They are difficult to identify and have not been further named.

3ecause of the limited collecting done it is not feasible to carry out a comparison of the

.::-,--.-s nver systems. It is again apparent that most species were collected at the localities

.:,::3 iight trapping was carried out.

-,-'. \on-insect groups.

.r,-i remaining taxa are presented in Table 14. Annelida were not identified beyond class.

l -: . ,r ere tairly common, the class Oligochaeta being found in at least some dvers in each

-: :. :,\'ei system.

^:e Ostracoda will be covered separately in detail by Dr Koen Martens of the Royal

:", _: -i Institute for Natural Sciences in Brussels. The Cladocera and Copepoda were widely
-,- - --jns thorrgh the names and number of species of each has not yet been determined.

l: is interesting that both Potamonautes perlatus, the Cape river crab, and P. sidneyi, the

1..-. jr er crab, were found in the North East Cape. As has been seen with several of the

,-.:-r: groups, this region seems to be the meeting place of the cold-adapted Cape fauna, and

.-: :.ore Tropical fauna. The Potamonidae are cuffently being revised.

\\-arer mites or Hydracarina were abundant, but again expertise was lacking for detailed

--.-..s:s. They are a diverse group and are good indicators of environmental conditions.
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::s:.'.r'ater snails can be divided into two groups, the Gastropoda or univalve molluscs,
'- '.- 

= Pc-ecvpoda or bivalve molluscs. The family Neritidae was represented at one site only,
- : l.:,'. -^1e Vlei. Most neritids are marine. althoueh five non-marine senera are known from

-..:.::..crcal region" Burrutpia sp., representing the Ancyiidae, were frequently found, an<i

::-. -s is ii'idespread in the highlands of Ethiopia and East Africa, south eastern Zure,
:..-.-::. Angola and Zimbabwe and in the non-arid areas of South Africa (Brown, 1980).

^.-.e senus Bulinus is represented by about 30 species in Africa and associated islands in
^:.;^"-r Ocean, and also occurs in the southern Mediterranean and South West Asia (Brown,

- . It is responsible for the transmission of the Bilharzia parasite, Schistosoma
,'".;:obittm in Africa. B. natalensis occurs through East Africa from Ethiopia to South

:.:a. n'here it is most common in Natal. The identity of a second Bulinus species remains

--:::-;.in at present, and other planorbid snails were unidentified.

Fi:..,sr: acuta (Physidae) was found only in vlei conditions in the upper reaches of the
:,-\:'.r, a,nanzana River. This is the only known species of Physidae in Africa, and is thought to
-:..: reen introduced from North America (Brown, 1980).

Peiecvpodan snails were represented by the families Corbiculidae and Sphaeriidae, as well
:i :r:re very immature individuals that could not be accurately placed in a family.

GE\ERilL DISCUSSION

l: ,,r. as fortunate that we were able to see the rivers of this region in both dry and wet
-:---lcs. Soon after heavy rainfall some of the rivers appeared very turbid and muddy (Plate

- - l'et within a short period, when little or no rainfall occurred, they appeared clear once
*,::3, This indicates that the beds of rivers in this region are naturally well eroded with very

..-: ;-rne material remaining and that turbidity is caused by secondary input of silt into the

- . :.;:r tiom road cuttings and farming activities. Some of the slower-flowing, lower reaches

- - :---. ers. where sediments would settle out showed heavy siltation (Plates 8, 42). Exotic trees

- -::. as poplars and wattle growing too close to river banks did not suffrciently bind the soil
'-: ..so excluded the growth of secondary vegetation such as grass, which would have helped
:,: ' -ii erosion. In many of these rivers there was serious erosion showing undercutting of
-. . :. :anks at a number of sites (Plates 19, 42). Ploughing of iand too close to river banks also
::: . :led the deveiopment of a sufficiently wide corridor of riparian vegetation which would
, j: :ave stabilised the river banks (Plate 17).

Frosion scars caused by livestock tracks were evident on steep slopes in the upper

-.:-:,:iient of several rivers (Plate 7). Where such conditions prevail excessive runoff will
-:: -: after heavy rains and we were again fortunate to experience two contrasting events. On
l::e:nber 5 1990 heavy rains caused the Mooi River at Riverside to rise about 2mwrthin24
-.-:s. Duringthisperiodthewaterchangedfromcleartoturbid(Plates 19-2I).Incontrast,
. ': Gatberg River flowing through the extensive Danville Vlei system showed 1itt1e change in
-.- .'. ioiume or turbidity during the same period (Plate 36). This demonstrates the importance
-. .-.e "sponge" influence of wetiands which helps to maintain a steady release of water
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r*-,: ::3'".ens t'lash floods after heavy rains.

\lrsr oi the non-insect groups have been identifred in less detail than the insects. Some of
.J.j€ ;:3 s-;11 out on loan to specialists and once these have been studied species numbers are

.a:cl=c lo increase considerably.

;e aquatic macroinvertebrate fauna showed a mixture of tropical and Cape cool-

;::-:are elements which is borne out by many of the aquatic insect groups discussed above.

^::::loLogists have noted a marked decline in the number of fish species from the more
-'-. i:se northern tropical rivers such as the Limpopo and Phongolo southwards to the eastern

ft;e. This reduction of species reaches its lowest diversity between the Keiskamma and

1[:*artma Rivers (Bowmaker et al 1978). The compliment of macroinvertebrate species

r.e'.r s a similar reduction of both tropical and temperate species in this region leaving

:i:1a1is of the more hardy species of both groups. A total of 351 species of aquatic

:;;:oirvertebrates have so far been identified in the survey. The Mzimvubu system produced

lil species and the Mbashe system 136. The Inxu River and its tributaries was the richest sub-

i-. !:rsi wtrh 2I2 species foliowed by the Tsitsa River with its tributaries with 171 species. The

;-r, River system was remarkably rich in its diversity of Coleoptera species. This is because it
:r-:onxpassed both swift-flowing rivers such as the Wildebees River and s1ow, meandering

:--.'3rs *'ith adjacent marsh and wetland such as the Gatberg River. The Tsitsa, and Inxu Rivers

,:-cxed similar diversities for Ephemeroptera, Hemiptera, Trichoptera and Chironomidae. Of

---: iiisects identified, 20 Ephemeroptera, one Odonata, five Coleoptera, six Trichoptera and

:; c Diptera are undescribed and new to science. A cluster and ordination analysis of the data

:::'; sitow some interesting relationships, but this is outside the scope of this report.

Species diversity along the Antelope Park Spruit (site 2) was quite markedly the highest
.;":r 133 species). Compared to all other sites sampled it appears that this section of river is in

i: ir.;1emely good ecological state. Other rivers which require special mention are the Pot

R;r'er (site 19) with 88 species, the Mooi River (site 1) with 61 species, the Inxu River (site

-:j r u'ith 59 species, the Tsitsa River (site 33) with 50 species, and the Nqancule River (site

i,, i *'ith 57 species. It is noticeable from Table 4 that the sites with the highest diversity had

:-3 greatest number of biotopes sampled. Although this may appear to be a reflection of the

:a,.ecring effort, it also indicates that the most heterogenous sites were naturally the most

;:;3:se in species as a greater variety of ecological conditions would be present. Light-trap
:;^^ecring aiso considerably enhanced the number of species coliected and certain sites such as

:.e Tsirsa River Falls would have a much higher species diversity if light trapping had been

:ded out.

Ir is apparent that bank erosion and siltation of a number of rivers have severely reduced

-:e abundance of species and even eliminated certain aquatic invertebrate taxa. The

e:iargement of the riparian zone and the removal of exotic vegetation, ensuring an increase in

-:e percentage of indigenous riparian flora, will most certainly enhance the quality of the

:-!-ers and lead to a greater diversity of aquatic biotopes with a subsequent increase in the

;rieisity of aquatic invertebrate species.
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- := :=:aciiitation of the riparian zone, allowing natural indigenous vegetation to grow

- : - . :.-.; :arks of rivers, is one of the most effective ways of improving the quality of the

- : ri ^:.e npanan zone provides a refuge for adults of many aquatic insects, it allows them

. :;- :;:rociuce and maintain healthy populations (Jackson and Resh i989). Aquatic insects

' . -- : . -:-. lmponant functional component of the ecosystem. They provide an important food

. -.:, -:: ;rsh and terrestrial vertebrates Oirds and bats) and play a fundamental role in
-. -- :.,.:: :ie warer. The more diverse the assemblage of aquatic invertebrates in a river

. , :- . ::e less likely the development of population explosions of pest species. Adult aquatic

- . :: .i :..r e not been considered in the management of the riparian zones of rivers before. We

. - : s:on_ely recommend that these small but numerically important creatures found in and

. 
: - _: -.1e ri*ir of the North East Cape are seriously considered in developing an overall

, :,;:" :enabiiitation policy.
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IEAST LONDON REGIONAL WASTE DISPOSAL SITE
SUB-CONSULTANTS AGREEMENT

Street, Cape Town, South Africa ('G|BB") of the first part, and ^l
ARCUS GIBB (PROPRIETARY) LIMITED whose registered office is situa/e at 14 Kloof

, Department olEreshwate((n'
,0,,,{4-. Mrs(Ftelen'iJameJT
iJL' ' Grahbrnstcnrsf,-6139.

,-'--7 !
(nvertlerafes, Albany Museum, represented by Dr. F.p. de Moor and
lTm6 Sub-Consultants"), whose office is situated at $omerset Street,

3.

WHEREAS: .,'

A. ARCUS GIBB has entered into an agreement dated 01 Marchp1998 ("the Principal
Agreement') belween the Buffalo City Municipality of P.O. Box 984, E46t London ("the Client")
and ARCUS GIBB whereby ARCUS GIBB has agreed on the and conditions therein
contained to perform the services in connection with the East Ldndon Waste Disposal
Site detailed in Schedule 1 ("the Principal Services")

B. GIBB wishes to sub-contract part of the Principal Services as out in Schedule 2 ("the
Sub.Contracted Services") to the Sub-Consultant and the has agreed to
undertake the Sub-Contracted Services on the terms and herein contained.

NOW THIS AGREEMENT WITNESSETH as follows:-

The Sub-Consultant undertakes to perform the Services set out in
Schedule 2 in accordance with the terms and of this Agreement including any
Supplementary Conditions set out in Schedule 2.

2. In consideration of the proper provision of the
pay to the Sub-Consultant the sums set out in

Services ARCUS GIBB shall

Within seven days after the Consultant receives mdnies from the Client in respect of and
following an application for payment which the,'Sub-Consultant was entitled to make
ARCUS GIBB shall (subject as hereafter provided) pay the same to the Sub-Consultant. lf
payment is not made by such date, subject tg any deduction which ARCUS GIBB was
entitled to make, ARCUS GIBB shall also pay, interest compounded monthly at the rate of
2o/o per annum above the base lending rate of Nedbank Limited.

lf ARcus GIBB intends to withhold any payment, it shall notify the Sub-consultant.

lf the sub-Consuftant intends to claim.,any additional payment, it shall prompfly notifi
ARCUS GIBB accordingly. The Sub-CoR'sultant shall not be entitled to additional payment to
the extent that ARCUS GIBB is unable'to seek compensation from the Client therefor.

Any payments due under this Agreernent will be paid without deduction of income tax on
receipt of a Tax Exemption Certificate or tax directive. In the absence of such documents
ARCUS GIBB will deduct incorhe tax in accordance with the South African Revenue
Services requirements. Should the tax deduclion not be processed the Sub-Consultant is
solely responsible for its own_tax payments.

The Sub-Consultant shall bb deemed to have knowledge of all necessary provisions of the
any subsequent variations thereto which variations will be

notified by ARCUS

4.

5"

6.

7.

accepts these
variation of the
the amount of
the

AG.REVs.DOC

C:\Wl NDOWS\TEM P\$WPM2F0E.doc

to the Sub-Consultant as soon as reasonably practicable) and
of the Principal Agreement as binding on it. Provided that if any
of the Principal Agreement results in an increase or decrease in

to be performed by the Sub-Consultant hereunder, the sums payable to
under Clause 2 above will be adjusted upwards or downwards (as

June 2003



The Services Gontracted Out

Aquatic lnvertebrate Fauna Monitorinq

a)

b)

This aquatic

construction

sampling effectiveness.

fauna monitoring programme will constitute a revision of the

programme that has been running to date

A total of 10 sites to be sampled. These sites to include two on the Rwantsa tributary

of the Nahoon River ( and NR6), five on the Xolo tributary of the Nahoon River (NX2,

NX4, NX4a, NX6, NX7), on the Nahoon River itself (N0 and N2) and one site on the

Mncotsho tributary of the River (BM1)

c) These sites be sampled twice a\ear, namely once in mid summer (November - February)

and once in late Winter . This will give data on breeding success in

summer and survival over the low-Egw period in winter' The exact timing of the mid-

summer sampling will have to be adlqsted to avoid high river flows, which impact on

d) Required activities include:

. Field work: Routine survey techniques h.ave been developed during previous

monitoring surveys conducted at the ELRWDS..and are to be retained for this revised

programme. The SASS4/SASS5 evaluation methods to assess water quality have

been used to date. All efforts must be made to kebp survey techniques constant with

baseline techniques, so as to make gelqated data'comparable to existing baseline

data. ln addition material collected wi(lgicontinue to be maintained and curated in

the Department of Freshwaier Invertebrates, Nationbl, Collection of Freshwater

Organisms held in the Albany Museum. This material can be used for future reference

and is a direct comeback for any claims against the contractol'

Data capture and interPretation

Reportsl

Reporting will be undertaken following each monitoring survey.

A short summary report will be submitted to the ARCUS GIBB office within 1

week of the completion of each field survey. This report will serve to

communicate any crucial issues from the sub*consultant, to ARCUS GIBB with

minimaldelay.

Full Report: A full report will be submitted to reach ARCUS GIBB within 1 month

after each survey trip, outlining the methods used, the results of each trip, and

providing appropriate, conclusions drawn and recommendations.

The final monitoring report for each year will include comments summarising the

findings for the year

C:\Wl NDOWS\TEM P\$\ffPM2F0E.doc



Site
No.

Locality Grid Reference Alt./m.

i
2

3
A-
5

6

7
8

9

10

11

T2

13
11l+
15

t6
TI
18

19

25
26
/. 1

28
29
30
a1

32
33

34
35

36
a-

38
39
40
A1TA

43

44
A<AJ

46
/-+t
48

Mooi River at Riverside
Anteiope Park Spruit
Rush Spruit
Hawerspruit at Falstaff Glen
Pot River at Fairview
Little Pot River at bridge
Lower Pot River at Ho/Hoha
Upper Mooi River at Oakhurst
Upper Little Mooi River at Fairvalley
Trib. of Mooi River at Preston Park
KuNtombiztninzi River
Unnamed tributary of Mooi River
Wildebees River at Mt. Challenger
Upper Wildebees River at Mowen
Wildebees River headwaters at Glenelg
Danville Vlei
Gatberg River below vlei at Greendale
KuKowa stream, trib. of Slang-Mbashe R.
Pot River at Oakleigh (Dinosaur Footpr.)
Upper Gatberg River at Madun
Ntsubu River at Borva
Unnamed trib. of Xuka R. at Rondavel
KuDidwayo River at Marinus
KuNtwanazana River at Two Streams

Nqancule River at Watewal
Nqancule River at AlbanY
Tsitsa River at Niagara
Tsitsa River at "The Falls"
KuNtombi zninzi River at Weatherstone
Inxu River at Brione
KuNtwanazana River at Ronan
Gatberg River at Chantry
Wildebees River at Beverin
Maclear Municipal Dam
Dammed trib. Little Pot R. at Killarney
Rush Valley Pan

Glen Avice Pan

Unnamed tributary of Wildebees River
Mountain stream, Prentjiesberg SW Peak
Wildebees River on Lanark Farm
Dam on Gatberg River
Dam on KuNtwanazana River
Small seep flowing into pools, below pine
plantation.

31"05',00"s 28018'00"E
30"49'02'S 28"72',30',8
30050'30"s 28'12',Ls"E
30'51'50"S 28'72'16"8
30"56'58',S 28014',00"E
30'58'58'S 28'15',40"8
31'02'01"S 28"24'55"E
31'04',50'S 28'09'30',E
3 1'07'50',S 28 005' 10'E
31'06',15',S 28"rz',45"8
Jd'07'30's 28 o 14'oo"E
31006'00"s 28"18'50'E
31'L0'25"S 28'07',20"8
3 1' 1.2'00's 28 004'50"E

310L3'30"S 28'03'50"E
31'14'50',S 28"05',15"E
31014'00"S 28"11'30.E
31028'50"S 27'49',00"8
30058'40',S 28"16'30"E
31 "1.6'20"5 280 10',00"E
3ro25' 10"S 28"02',15',E
31027'10"S 28"01'00',E
3 l.'25'05 "S 28 006',30"E

31"20'10"S 28"IL',45"8
31o22',20"S 28013',00"E
31'20'55"S 28'72'55"E
30'56'55',S 28'26',24"8
31'00'55"S 28'29',20',8
31"08',40"S 28"L7',30"E
3 1'09' 10"s 28 "20'05',E
31"20'05'S 28"04'00',E
31 " 1,4'58"S 28007'09"E
31"10'45',S 28'08'15"8
31"03'30"S 28019'08"E
30"59',25"S 28015'58"E
30051'02"S 28"rZ',56"8
30047',22',5 28'12',02"8
30009'39"S 28"10'55"E
31"08'48"S 28"08'18"E
31"09',55"S 28'r2',50"8
31"14'39"S 28'06',24"8
31020'00"s 28"03'55"E
31004',00"s 28"19',02"8

1280
1780
1760
1680
u4a
1320
1180
1240
t280
t340
t340
1300
1340
1360
1380
1380
t320
1300
1300
1340
1480
1280
1300
1240
\220
124A

1220
1140
i300
t260
1420
1260
t340
1380
1280
1740
1960
1360
1900
1300
1360
1420
1400

Table 1. List of collecting sites, with grid reference coordinates and altitudes for each site.

{ ..irt-i:il,

27
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Table 4. List of biotopes sampled at each collecting site.

SIC, DRTFT, SNAG, LiGHT
SIC, BRIC, MVIC, SOC, SED, HYG, DRIFT, FNW, LIGHT
SIC
SIC
SIC
BRTC, FA, SAND
BRIC, FAIC, MVIC, MVOC, HYG
sIC, MVrC, SOC, MVOC
sIC, SOC, MVIC, TVIC, SED
SIC, MVIC, SOC
SIC, FAIC
MVIC
SIC, MVIC, R[C, SOC
sIC, BRIC, MVIC, SAND, FNW
SIC, MVIC
SOC, MVOC, POOL
SIC, MVIC
SiC, BRIC
SIC, BRIC, MVIC, SOC, FNW, LIGHT
MVOC, SOC
SOP, SED
sIC, SOC, SED
SIC, MVIC
SED
SIC, BRIC, MVIC
SIC, BRIC
MVIC, SED
BRIC, MVrC, MVOC, GRAVOC, FNW
SIC, MVIC, SED
SIC, BRIC, MVIC, FAM, MUD, LIGI{I
MARSH, SED, POOL
MVOC
SIC, MVIC, INT, LIGHT
MVOC, FNW
MVOC, SED, FNW
MVOC, BENTH, FNW
MVOC
SIC
SIC, MVIC, SOP, FNW
SED
MVOC, SED, FNW
MVOC, SED, FNW
SOP, SEEP, FNW
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Drokensberg
Escorpmeni

NATAL
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Figurel.ThemainriversystemsoftheNorthEastCape,showingtheDrakensberg
escarpment which;;;,h" rvatershed between the east and west flowing rivers'

25



-<m

iT

-1

-1

-t
-I
-1

-1

-1

-1

-1

-1

-l
a

N

t

N.E. CAPE

@
U

/
1

\)
t
I
(

\\\i
\rt-\

\.\\
\l \l

v

TRANSKEI

@,

1*
{6

.9-...
\lK t-

@
{r,(

X

!iI{EPoi

Fisure 2. Collecting sites on the North East cape rivers. For site numbers refer to Table i'



CATALOGUE SPECIES

ECR l34A lawrencer

ECR 864, lawrencei

ECR 88A lawrencei

ECR 92AE lawrencet

CEN 1097.4 lowrencei

CEN 1845.4 lawrencet

MOI 29BS lawrencei

MOI 35B lawrencet

GEN 1733G lawrencet

LES 38U lawrencei

GEN 1978C lawrencei

GEN 17338 jessicae

GEN 17348 jessicae

GEN 17388 jessicae

COLLECTOR
F.C.de Moor,
H.M.Barber-
James, K.
Martens
F.C. de Moor,
H.M. Barber
F.C. de Moor,
H.M. Barber
F. de Moor,
H.M. Barber

F.C. de Moor

N. Phaliso

C. Dickens

F.C. de Moor

R. Bills

Kelly Meyer

T. Bellingaa

R. Bills

R. Bills

R. Bills

SITE
DATE GRID HABITAT AGE

3lOo5-r 3X r4,t
Tsitsa River, at "The Falls" l l u 0 rnlgnrrorrr, ;;!il;; BR/'IC
Nqancule River, at Waterval

Nqancule River, at Albany

Tsitsa River, at "The Falls,,
Sheam below Tor Doone.
Hogsback
Kettle S.pout waterfall. Thyme
I(lver rlbutary, Hogsback
Klein Mooi fuver. it Durleigh
I.afin

Klein Mooi River, at Durleigh
Farm
Malolotja stream, Nkomati River
system

Tsoelikana River

312220s
r99r/03/2s 281300E tsR/Src

3 12055S
1991/03/25 28125sE src

3 10055S
1991/03/26 282920E MVIC

323440s
1992/02/29 26s60sE src

3?r?e
2007/05/19 26s7E BR/SIC

2913425
1995/03/15 29s35gE stc

6n

12n

ln

ln

6n

ln
ln
immature
3?,46

2gl342s Surface of ',ii,to".tt
t99s/04/03 2gs3ssE rock i*"G,

260700s
2003/03/03 310652E 2n

pebble
2955125 and gravel

1986/01/21 2905338 subslare 4 n
Cobble

Urnkomozana River, sani pass 2011/01/14 ;;3503s 
and gravel 4 n

Malolotja rt .u-, r.ii.JJuiir.i"". ;;;33 substrate immature
system

{ij9"ul::.,T.amnearMburuzi. 
2003/03/03 

)liti:r! t4n
Nkomati River system 

,L--^ 2003/03/29 jiiroog 
7 niilHtr'dl::l,liil*t"u*" zootroqt/,, lfr:;gi ^:.*--_-4!-_- -
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Trble 1. List of collecting sites, with grid reference coordinates and altitudes for each site.

Locality Grid Reference Alt./m.

Ilooi River at Riverside
Anteiope Park Spruit
Rush Spruit
l{awerspruit at Falstaff Glen
Pot River at Fairview
Little Pot River at bridge
Lower Pot River at Ho/Hoha
Upper Mooi River at Oakhurst

Upper Little Mooi River at Fairvalley
Trib. of Mooi River at Preston Park
KuNtombizinrnzi River
Unnamed tributary of Mooi River
Wildebees River at Mt. Challenger
Upper Wildebees River at Morven
Wildebees River headwaters at Glenelg
Danville Vlei
Gatberg River below vlei at Greendale
KuKowa stream, trib. of Slang-Mbashe R.
Pot River at Oakleigh (Dinosaur Footpr.)
Upper Gatberg River at Madun
Ntsubu River at Borva
Unnamed trib. of Xuka R. at Rondavel
KuDidwayo River at Marinus
KuNtwanazana River at Two Streams

Nqancule River at Waterval
Nqancuie River at AlbanY
Tsitsa River at Niagara
Tsitsa River at "The Falls"
KuNtombi zininzi River at Weatherstone
Inxu River at Brione
KuNtwanazana River at Ronan

Gatberg River at Chantry
Wildebees River at Beverin
Maclear Municipal Dam
Dammed trib. Little Pot R. at Killarney
Rush Valley Pan

Glen Avice Pan

Unnamed tributary of Wildebees River
Mountain stream, Prentjiesberg SW Peak
Wildebees River on Lanark Farm
Dam on Gatberg River
Dam on KuNtwanazana River
Smali seep flowing into pools, below pine
plantation.

:
I
' ;-i

^.
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^-1
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i8
,g

:6
:7
t8

i0

-1J

J+

36

_i1

38

ial

-l

t,l
ta

!1t-

+8

31"05'00"s 28'18'00"E
30'49'02"S 28'12',30"8
30050'30"s 28"12',l5"E
30051',50"S 28'12',l6"E
30056'58"S 28014'00"E
30'58'58"S 28"15'40"E
31002'01"S 28'24',55"8
31'04'50"S 28"09'30',E
31007'50"S 28'05'10"E
3-1 "06' 15 "S 28" rz', 45"8
Jd'"07'30's 28' 14'oo'E
31006',00"s 28018',50"E
31'10'25'S 28"07',20"E
31012'00"S 28004'50"E
31 

0 1.3'30"S 28'03'50"E
31'14'50"S 28'05',15"E
31014',00"S 28'11',30"E
31"28'50',S 27'49',00"8
30058'40"S 28016'30"E
31"16'20"5 28"10',00',E
3l'25',10"S 28"02'15"E
3r"27' 10"S 28'01'00',E
31"25'05"S 28'06'30"E
3r"20' 10"s 280Ll',45"E
3r"22'20"S 28013'00"E
31"20',55'S 28'12',55"8
30'56'55"S 28'26',20',8
31"00'55',S 28"29'20',8
31008',40"S 28' 1,7'30"8
31009'10',S 28"20'05"E
31"20'05'S 28"04'00'E
31014',58"S 28'07'09',E
31010'45"S 28'08',15"E
31.'03'30"s 28' 19'08"E
30"59'25',S 28'15'58'E
30051'02"S 28"12',56"8
3A'47',22',5 28'I2',02"8
30"09'39"S 28" 10',55"E
31"08'48"S 28"08'18"8
31'09',55"S 28'rz',50"8
31"14'39"S 28"06',24"E
31020'00"s 28003'55"E
31004',00"s 28'79',az"E

1280
1780
t760
1680
1440
1320
1 180

1240
1280
1340
1340
1300
1340
1360
1380
1380
1320
1300
1300
1340
1480
1280
1300
1240
1220
1240
1220
1140

1300
t260
t420
1260
t340
i380
1280
t740
1960
1360
1900
1300
1360
1420
1400



S/cm. @ 25"C)
1990, March 1991 and

T;ble l. The time, pH, temperature and electrical conductivity (u

:::r::3: rcr each siie during each of the three surveys December
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Table 3. Key to abbreviations of biotopes sampled in this study.

I Biotope

,t
I

t-I
iL

l-
--l

Description

BENTH I General benthic samPie

BzuC I Bedrock in current

DRIFT I lritt samPie

FA I Filamentous algae

FAIC I Filamentous algae in current

FAM I floating aquatic macroPhYte

FNW I FlYing near water

GRAVOC I Gravel sample out of current

HYG I Hygropetric splash zone of waterfall

INT I Interstitial samPle

LIGHT I fignt trap samPle

rr,lansH I wit.r_rogged area without peat (with macrophytes)

MUD I tuua samPle

MVIC I Marginal vegetation in current

MVOC I Marginal vegetation out of current

POOL I Pools
RIC I Roots in current

SAND I Sana samPle

SED I Sediment samPle

SEEP I P"trnun.nt seepage of groundwater

SIC I Stones in current

SNAG I Log jam

SOC I Stones out of current

SOP I Surface of Pool/Pond
TVIC I fraiting vegetation in current

29



Table 4. List of biotopes sampled at each collecting site.

-l
-r
-r
-l
-l
-l
-l
-l
-l

I

I
I

Site
)io.

SIC, DRIFT, SNAG, LIGHT
SIC, BRIC, MVIC, SOC, SED, HYG, DRIFT, FNW, LIGHT
SIC
SIC
SIC
BR[C, FA, SAND
BRIC, FAIC, MVIC, MVOC, HYG
SIC, MVIC, SOC, MVOC
SIC, SOC, MVIC, TVIC, SED
SIC, MVIC, SOC
SIC, FAIC
MVIC
sIC, MVIC, RlC, SOC
SIC, BRIC, MVIC, SAND, FNW
SIC, MVIC
SOC, MVOC, POOL
SIC, MVIC
SIC, BRIC
SIC, BRIC, MVIC, SOC, FNW, LIGHT
MVOC, SOC
SOP. SED
sIC, SOC, SED
SIC, MVIC
SED
SIC, BRIC, MVIC
SIC, BRTC
MVIC, SED
BRIC, MVIC, MVOC, GRAVOC, FNW
SIC, MVIC, SED
SIC, BRIC, MVIC, FAM, MUD, LIGHT
MARSH, SED, POOL
MVOC
SIC, MVIC, INT, LIGHT
MVOC, FNW
MVOC, SED, FNW
MVOC, BENTH, FNW
MVOC
SIC
SIC, MVIC, SOP, FNW
SED
MVOC, SED, FNW
MVOC, SED, FNW
SOP. SEEP. FNW



Table 5. Epherneroptera species collected in
ref'er to Fieure 2.

the rivers of the Nonh E:s: i-

_1

:-1

-1
-1
-1
-1
-1
-1
-II

I
I

,l

I
I

I
I

-
-lIq
\

\

t 'r'

RIVER SYSTEM

iqAIN RIVERS Ts i tsa Pot

SPECIES 5IIE NU. L 3 4 32 33 5 tv 6 8 I 1 i 9 ': ':

BAET i DAE

Acentrella monticola crass
Acentrella natalerryis *ass
Afropr i.lum (,lfropriloides ) sp.
Alropltlum exctsum (Barnard)
Afroptilum parvum (crass)
Afropt i lum'sudafricanum ( Lestase )
Afrdnilum tarsitle Gi l. L i es
Afrobtilum sp. t
Afrootilum so. z
Afr6ptitum sp. s
Afroptilum sp. t,

Afroptilum sp. s
Afrobtilum sp. s
Afroptilum (smat L nymphs)
Baeiis plaucus nsneu
Baetis harrisoni Barnard
Baetis latus Agneu
Baetis so. 1

Baetis so- 2
Baetis so. 3
Baetis so. 1
Baetis so- 5

Baetis sp. 6
Baetis (snaLt nymphs)
Centroptiloides bifasciaa .G-P . >

Ctoeoi virgiliae iBarnard)
Cloeon so.
Demouliiia crassi (oencut in)
Pseudocloeon near ma(ae Barnard
Ps eudo cloeon vinos um -Ba 

rna rd
OLIGONEURI IDAE

Oligoneuiopsis lawrencei crass
HEPTAGEN I IDAE

Afronurus barnardi Schoonbee
Afronurus harris oni Ba rna rd
Afronurus o/ift schoonbee
Aftonurus fitngueyi (Esben-Petet sen)
Afrofturw so.
Compsoneui'ia nj alens is (Kinmi ns )

LEPTOPHLEEI IDAE
Adenophlebia auriculata ( Eaton )
Aderuiphlebia sylvat ica cr ass
Adenobhlebia ip.
Aprioiw tricuspidatus crass
C as t aiophlebia alb i cauda Ba nna rd
Castanobhlebia sp.
Choroteroes so.
Euthrautus eldp arc Barnard

POLYI'I I TARCY I DAE 
-

Afroplocia s arnpsoni (Barnard)
EPHEIlER I DAE

Afromera natalensis ( Barnard)
TRICORYTHIDAE

Tri.corythus ret iculat us Barnard
Irrcornlnus so.

CAEN I DAE

Caenis basuto Demoutin
Caenis caoensis (Barnard)
Caenis sf. I
Caenis sp. 2

Caenis sp. 3
Caenis so. 1
Caenis sp. 5

Caenis sp. 6
Caenis sp. 7
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*
*

*
*
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Table 6. Odonata species collected in the rivers of the North East Ca:e. ;-=a

Fieure 2.
,-l
:-l
r-l
r-l
rTnnn
-l
-l
:T
n
-l
-T

RIVER SYSTEM @

I'IAIN RlVERS Ts i tsa Pot Y:€ '

SPEC I ES SITE NO. 5a 33 5 19 6 10 8i1 e'.^ "7 3
ZYGOPTERA

PLATYCNEMIDIDAE
Mesocnemis singularis Karsch

COENAGRIONIDAE
Enallagma glaucum Burmei ster
Enatwgma sp.
Is chnura senepalensis ( Rambur )
P s eudaprion Eerst eni Ge rstaecker
Pseuda-grion sp.

LEST IDAE
Lestes plagiazs Burmeister
Lestes spp. (nyrnphs)

CHLOROLEST IDAE
Chlorolestes fas ciata Burmei ster
Chlorolestes- spp. (nymphs)

CHLOROCYPH I DAE

Platycypha sp.
AN I SOPTERA

GOMPH I DAE

Crenigomphus sp. (nymphs)
P araiomphus co? nat us Rambur
Para-goniphus spl (nymphs)
Phyltogomphrus sp. (nymphs)
Gen. sp. indet. (nymphs)

AESHN I DAE

Aeshna miniscula HcLach Lan
Aeshna s ubpupillat a lrtcLach t an
Anax sp. (nymphs)
Hemianax sp. (nynphs)
Gen. sp. indet. (nymphs)

L I BELLUL IDAE
Brachvthernis sp.
Onheirwn caffrum ( Burmei ster )
Pantala flavescens ( Fabri ci us )
Trithemis dorsalis (Ranbur )
Tithemis furva Karsch
Trithemis' sp. (nymphs)
Zygonye sp.
Gen. so. indet.

i
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*
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h F-st Cape, arranged according to sampling sites within river catchments. Site numbers refer to
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Table 7. Plecoptera species collected in the rivers of the North East Cape,

Fieure 2.

RIVER SYSTEM

MAIN RIVERS Ts i tsa Pot l,lmi

SPEC I ES SITE NO. 2 J 4 32 33 19 6 '7 40 8 I 9 10 12

PERL I DAE

Neoperla spio (Ner'man) comPlex
NOTONEMOUR IDAE

Aphanicercella cassida Barnard

* *

TOTAL NO. SPECIES:2 I 0 0 n U I 0 0 0 'l 0 0 0 0



rtt Fast Cape, arran-eed according to sampling sites within river catchments. Site numbers refer to

tlZil,,lVUBU }'{BASHE

l.loo i I nxu Mbashe Xuka

airlc 10 lz 39 48 11 34 35 15 14 13 38 44 13 16 46 37 17 25 36 47 29 5U 31 28 26 zt 1B
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Table 8. Hemiptera species coilected in the rivers of the North Fes; f;rg- ;
Figure 2.

I
{

\L
IL

l_
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RIVER SYSTEM

MAIN RIVERS Ts i tsa Pot H:,:

SPEC I ES SlTE NO. 2 3 4 33 5 6 7 n 1 t ': 'z

C I CADELL ]DAE
Gen. sp. indet.

APHIDIDAE
Gen. sp. inrCet.

HEBR I DAE

Hebrus sp-
HYDROI.,IETR i DAE

Hydrometra sp.
VELI IDAE

Microvelia so-
Ocellovelia ip.
Rhagovelia sp.
knagovelia sp.
Gen. sp. irrCet.

GERR I DAE

Gerr i nae
Tenagogonus sp-
Gen. sp, inrjet.

Hatobatinae
Eurymetra sp.

NOTONECT IDAE
Anisoos ?poweri Hutch i nson
Anisrios io. 1

Anisoos sp. 2
Enithhres' chinai Jaczeuski
Enithares sobria stAL
Enithares sp.
Gen sp. indet.

PLE I DAE

Pleapullula stat
NEP I DAE

Laccotrephes sp.
Ranatra-so.

NAUCORIDAE

Laccocoris sp.
Gen sp. indet.

CORIXIDAE
Micronecta near bleekiana Hutchinson
Micronecta ?dorothea Hutch i nson
Mi cronect a R o ro p aiq ua Hutch i nson
M icroneaa inondmtit apae Hutch i nson
Micronect a ? oi ccanin Hutch i nson
Mi crone ct a sbut ellaris stAL
Micronect a uvarovi J aczeusk i
Micronea a winifreda Hut ch i nson
Micronecta sp.
Sigara sjostedti (Ki rka tdy)
Gen. sp. indet.
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TOTAL N0. SPECIES:35 6 6 0 5 5 0 2 n a



brth East Cape, arranged according sampling sites within river catchments. Site numbers refer to

r'rzil.twBU MBASHE

llooi I nxu Mbasl Xuka
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Table 9. Coleoptera species collected in the rivers of the North Fert

Figure 2. where morphotypes have been distinguished, letters of tb

RIVER SYSTEM

MAIN RIVERS

SITE NO.

HYDROSCAPH IDAE
Gen. sp, indet.

TORRIDINCOLIDAE
Torridincota sP.

ADEPHAGA

CARAB I DAE

Gen. sp. indet.
HALIPLIDAE

Gen. sp. indet.
DYT I SCI DAE

Typel=HYPlrydrussP-
Type2=AgabussP-
Type 3
Iype A

Type B

Iype C

Type D

Type E

Type F

Type G

Type H

Type I
Type J

Type K

Type L

Type il
rype N

Type 0
GYRINIDAE

Typel=AulotwgYassP-
TyPe A
TyPe B

Type C

Type D

Type E = DineutusPundatus



North East Cape, arranged according to sampling sites within river catchments. Site numbers refer to
fters of the alphabet refer to adults, while numbers refer to lan'ae.

Moo i I nxu l{bashe Xuka
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Table 9 continued over page...
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Table 9 (continued). Coleoptera species collected in the rivers of the Nor:: ba*s

i,

L
L
Lil
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L
t-.,

'-L
{t-
t_.l

L
{

|-

l-
l-
l_
l_

R I VER SYSTEI'I
#;

MAIN RIVERS Ts i tsa Pot f.cc'

SITE NO. I 5 11 32 33 5 7 40 8 I 1 i e 15 'z 3{

POLYPHAGA

HYDRAEN I DAE

Hydraena sp.
Mesoceration sp. 1

Mesoceration sP. 2

Mesoceration sp.
Ochthebius sp.
Parahydraena sp.
Parasthetoqs sP. 1

ParasthetotPs sp. 2

ParasthetoPs sP.
Gen. sP. indet.

ELOPHOR IDAE
Elophorus sp.

HYDROCH I DAE

Hydrochus ?caPensis PeringueY
SPERCHE I DAE

Spercheus sP.
I HYDROPHILIDAE

I Derallus sp.
I Type 1

I Type 2

I ryp" 3 = Berosus sP-

I Type 4

I Type A
I Type B

I Type c
I Type D

I Type e

I Type F

I HELODIDAE

I een. sp. irdet.
I PSEPHENIDAE

I een. sp. iMet.
I DRYOPIDAE

I cen. sp, indet.
IELI4IDAE
I Potarnodyter sp.
I Stenelmis sp.
I ryp" 1

I Type 2

I Type 3
I Type 4

I Type 5

I Type A

I Type B

I Type C

I rype o

I MYCTERIDAE

I cen. sp. indet.
I CHRYSOMELIDAE

i cen' sP. indet.
I cuRcuttoNtoee
I cen. sP. indet.

TOTAL NO. SPECIES: 69 15 I o I 3 I 6 I 5 | 3 I B I 2 | 3 I o 1 6 illi:
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Table L0. Trichoptera species collected in the rivers of the Nonh Eas G+. e

to Figure 2. Species marked ## were collected outside the designaiec a:*-

OIT/FP qYqTFM

I'IAiN RIVERS Ts i tsa POt : ix:tr i

SPEC I ES SITE NO, I 3 32 33 19 6 7 40te ' :

PH I LOPOTAMi DAE

Chimana sp.
PSYCHOI{YI IDAE

Tinodes pollicarts Morse
POLYCENTROPOD I DAE

Pseudoneureclips is sp.
ECNOI'{IDAE

Ecnomus oppidanus Barnard
Eqwmw so.
Psychomyiellodes dentatus K i nmi ns

HYDROPSYCHIDAE

Chcurnatopryche afra ( Mose I Y)
Che umat obitche m acu lat a ( Mose I' y )
Cheumattipsyche thomas seti (u t mer )

Cheumattipsvche TYpe 5 (FMc)

CheumatopiYche type 7 (FHc)
Chewnaobiyche spp. (smat[ larvae)
Hydropsythb longifurca K i nmi ns
Macrostemum capense (lJaI ker)

HYDROPT I L IDAE
Hydroptila caPensis Barnand
Hydr6 pt i la cru ci at a u l ner
Evdrobtila sp.
Orthoirichia' .p.
Oryethira sp.

LEP I DOSTOMAT I DAE

Goerodes caffrariae (Barnard)
SERICOSTOI'IATIDAE
Aclosma sp.

LEPTOCER I DAE

Athripsodes yt5s45 (U Lmer. )
Athios odes-harris oni ( Ba rna rd )
Athrfpsodes sp. 1

Athipsodes sp. 2 ##
AthriPsodes sPP- (smatt [arvae)
Oecdtis lucipetens Barnard
Oecetis modesta (Barnard)
Oecetis sp.
Triaerndes ele Rantulus lJlner
Triaenodes spl
Trichosetodes sp.
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; North Fast Cape, arranged according to sampling sites within river catchments. Site numbers refer
desigrated area.

f.rz I fivuBU MBASHE
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Table L:^. Simulium (Diptera, Simuliidae) species collected in the nr"en o; :e \'
Site numbers refer to Figure 2'

)

\

L
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h
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L'
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Lilrj
H
Ft-

RIVER SYSTEM

MAIN RIVERS Ts i tsa O^t ficq

I

sPEclES I stre xo' 2 3 4 32 33 6i7 r.3 3 '

ffi"nrurosum Roubauci

s il ii"f iiii'iEdwardsb ltum ) damnosum s' r T heoba r d

Simuli um (M ei llo nie llum ) aders t Pomeroy

iiiil i u *'(M e i t lo n i ell um ) h.i r s ut um. P ome r ov

Simulium (Ivletomphalus ) chutten Le'tt s

s"iiiil-iii'(Mercniphallus\medusaeforrnePonerov
Simulium near medusaelgrme
Simulium (Ivletomphallw) vorax Pornerov. . .

s' i iiiT tliii' i N i rbnha n n i a )' n i g r i t a r s-e c oqu i r r e t
s'iiiiriiiii'1'N-"rermanni'i1zr:uthufoo.rdi.deMeitton"s'iliii\"iitiii'(Pimerovel.lum) bequaeni c.i bbi ns 

,

' Tiiiliiii'@omeriyel.tunil imput<nne de. r'lei tton

| ! il ii 
"f 

iTii iP o m e r dv e t l.u ni ), r oi u nd um G i bb i ns

i;;;ii;*'QomerciYettum). sP' \
Simulium (PomeroYellum) sP' I
Simulium sP.

ToTAL NO. SPECIES:15
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n tre rivers of the North East Cape, arranged according to sampling sites within river catchments.

MZII'IVUBU MBASHE

; Mooi Inxu l.lbashe Xuka
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Table 12. Chironomidae species collected in the rivers of the No:-: i;"s -'rc ij
refer to Figure 2.

t_
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t_
t_
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I.

nE #i
RIVER SYSTEM

I'lAIN RIVERS Ts'i tsa g^f I:-:

SPEC I ES SITE NO. ? 5 32 5 19 6

TANYPODINAE I

Tanypodini I

ClinotanYPus sP- 
|

Tanypus .sp. IMacropetoPlnl I

Procladius sP- |

"T;tr;;:ir;ia dusoteiti (Goetshebuer) 
|

AblabesmYia sP. I

ConchaPelo\ia sP. I

Larsiabaoinaculata (Freeman) 
|

Larsia sP- |

NilotanYPus sP. 
I

Paramerina sP. 
I

Gen. sP. indet 
I

oRTHOCLADI INAE I

Cardocladius sP. I

Comnoneura sP.
CritotoPus dibalteatus Freeman

CricotoPus unizonatus Harr i son

CricotoPus tarva B

Cricotoqus larva C

CicottiPus larva D

CricotoPus larva E

Cricoto?us sP.
Eukiffiriella sP-
LimnoPhYes sP'
Nanoclailius sP-
Parakiefferiella sP'
P ararnetriocnemtts sP'
Paratrichocladius sP'

I Rheocricotopus capensts Freeman

I RheocricotoPw sP.
I Thienemaniiella tarva A

I Thienemqnniella larva B

I Thienemanniella tarva c

I Thienemanniella tarva D

I Tvetenia sp-
I cen. sP. indet.
I cHIRONCB,IINAE

I chi ronornini
I Chironomus formosipennis Klelf er
I ChirononuJ sp.
I Cladopelma sp-
I Cmotbchironomus sP.

I Oi&otendipes peringueyanu's Kieffen
I DicrotendfPes sP.
I Hamischia sP-
I Microchironomus sP'

I MinotnndiPes sP'
I Nilodorum sp.
I PararcndiPes sP.
I Polvoedilum alticola Freeman

I Po(ipeailum dewulJi Goetshebuer

I Po[ipedilum sP-

I stehbcttironomusharrisoni Freeman

I Stenochironomus sP.

I T"aweliella ?marmoratc (lJutP)

I Gen. sP- indet'
I Tanvtarsini
1 Cladotanytarsw sP.

I RhrotonYtarsus fuscuJ Freeman

I SrcmPellinella sP'
I Tanitarsus cl -luctosus Freeman

I Taittarsus tp-
I iiiioto"vtarsus ardenneruis ( Goets ' )

I Gen. sP. jndet'
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E Ntrfr Eas Cape, arranged according to sampling sites within river catchments. Site numbers

HZIMVUBU MBASHE
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Table 13. Diptera species collected in the rivers of the North Easr Ca-. i- ,

refer to Figure 2.1_
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R I VER SYSTEI'1
tlc]frr

MAIN RIVERS Is i tsa Pdf r:': '

SPEC I ES SITE NO. 21311132133 5 relolTl.ote t e':-
NEMATOCERA

TIPULIDAE
Gen. sP. indet.

Tiputinae
Dolichopeza ? chaka A t exander
Neohroioma ? edwardsi A I exander
Tibula draconis Atexander
Tfpula pomPo.s4 Bersroth

Lirnoni inae
Limoni ini
Antocha sp.
Antocha ?trarcvaalia (At exander)
Limonia ?lcraaiensis A I exander

llexatomi ni
Hexatoma sp.

Toxorh i ni ni
Toxorhina? sp.

Eriopterini
Erioptera? sp.

I timiwpnilomyia? sp.
I Rhabdomasrii sp.
I orxroRe
I een. sp. indet.
I cuttctone
I cen. sp. indet
I Anophetinae
I een. sp. indet
I CuI icinae
I cen. sp. indet.
I cenltopocoltone
I een. sp. indet.
I FORCIPOMYI INAE

I een. sp. indet'
I CERATOPOGONINAE

I Bqaia sp.
I cen. sp. irdet.
I THAUMALEIDAE

I cen. sp. indet.
I BLEPHARICERIDAE

I cen. sp. indet.
I CECIOMYI IDAE

I cen. sp. indet.
I BRACHYCERA

I ATHERICIDAE
I Atherix sp.
I c"n. sp. indet.
I TABANIDAE

I Haemotopota? sp.
I Gen. sp. indet.
I srnertouvtole
I Gen. sp. indet.
I eNerotone
I Chelifera sp.
I clin6cera so.
I Hemerodromia sp.
I Rhamphomyia sp.
I Gen. so. indet.
I oor-rcHoRooIoee
I Gen. so. indet,
I eervonrone
I Gen. sp. indet.
I uuscrone
I Gen. so. indet,
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X[ Frst Cape, arranged according to regions where collected, from north to south. Site numbers

MZIMVUBU MBASHE
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Table 14. Non-insect species collected in the rivers of the Norl'h Frq; C.cE- tr:
refer to Figure 2.

RIVER SYSTEM
fi;

MAIN RIVERS T t [:r:

SPEC I ES SITE NO. ) l+ 32 33 It 7 i/-0 i e : ; ': 'Z

ANNEL I DA

OL I GOCHAETA

Gen. sp. indet.
CRUSTACEA

CLADOCERA

Gen. sp. indet.
COPEPODA

Gen. sP. indet.
OSTRACODA

Gen. sP. indet.
DECAPODA

POTAI'ION I DAE

Potamonautes perlatus (Mi Ine-Edwards)
Pot amo naut es's i dneY i R a t hbun

Potamonautes sP-
HYDRACAR I NA

Gen. sP. indet.
I UOLLUSCA

I clsrnoeoon
I NERITIDAE

I een. sp. indet.
I ANCYLIDAE

I Burnupia sp.
I PLAN0RBIDAE
I Bulinus sp.
I Bulinus natalensis (KLister)

I cen. sp. indet.
I PHYSIDAE

I Physa *c'tua DraParnaud
I cen. sp. indet.
I PELECYPoDA

I cen. sp. irdet.
I SPHAERI IDAE

I cen. sp. indet.
I congtcutlonoe
I Corbicula sp.
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.l
Itlorth Fest Cape, arranged according to regions where collected, from north to south. site numbers
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MBASHE
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2. Antelope Park Spruit, upstream of road bridge, showing bedrock and a

Plete l. Sire 2. Antelope Park Spruit, looking upstream from road bridge, showing rifi1e,

:=;::".-k. siones in current, and some marginal vegetation biotopes.
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Plate 3. Site 2. Antelope Park Spruit, showing a reach where the grassland grows to the

the river, forming dense marginal vegetation.

ptate {. Site 2. Antelope Park Spruit, showing small seep from banks of river, forming

:'.gropecrric zone. Shelters of Tinodes pollicaris (Psychomyiidae) can be clearly seen on

::.e :cck surtace.
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Plate 5. Site 3. Rush Valley Spruit, meandering through grassland.

aib

Plate 6. Site 3. Rush Valley Spruit, showing stones in current in the background, and
stones out of current, marginal vegetation and sediment in the foreground.
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Ptate 7. Site 4. The Hawerspruit, viewed from the road bridge.

plate 8. Site 32. The Tsitsa River, at Niagara. Highly silted up section of river, with

rurbid \*'ater. The river was unexpectedly shallow, with the bed composed entirely of fine

sand.
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plare 9. Site 33. The Tsitsa River, above the Falls. Although this site has suffered from

-.:;-:en'ation, many of the natural biotopes are still present. Since this is a rejuvenation

:::: cl ihe river. bedrock and stones in current are the dominantbiotopes.

Plrte 10. Srte 33. The Tsitsa River, at the Fails. Note the

" ,.--.J:.ixg exotic vegetation in the background.
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Plrte 11. Site 5. The Pot River at Fairview, near road bridge, taken just after a heavy
:1:. s:or;n. This site had been crystal clear a few hours previously, with cobble substrate
- -:.:-.. r'isib1e.
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Plate 11. Site 19. Pot River at Oakleigh. Natural grassland, and some exotic vegetation
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plate 13. Site 6. Little Pot River, near road bridge. Slow flowing stream, with stones out

or currenr, sediment and floating algae being the dominant biotopes sampled.

plate 14. Site 7. Lower Pot River at Hoha. River flows over slabs of solid bedrock,

eroded with many smail potholes.
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Plate 15. Site 7. Looking downstream at same site, where river flow is more broken and

g:adient slightly increased.

Plate 16. Site 40. Dam on tributary of Little Pot River, at Killarnev.
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Plate 17. Ploughing along the banks of the Pot River. Not enough riparian vegetation has

:'ee:r leti to stabilise the banks.

Plate 18. Site 8. Upper Mooi River at Oakhurst. Finely cobbled stream, overhung with
".i l^-o.,i s.
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Plate 19. Site 1. Mooi River, near Riverside. Banks of river had dense groves of poplars
.:: '.illlorvs. Note undercut bank erosion.

Plate 20. Site 1. Mooi River, near Riverside. Log jam in river after it came down in
,:.:: ..ri-ow ing heavy rain.
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ptate 21. Site 1. Mooi River, near Riverside. Sampling for invertebrates amongst willow

:oots.

plate 22. Site 9. Upper Little Mooi River at Fairvalley. The water temperature was

*:;sually high (26;i in December 1990) at this site when compared to other sites in this

s..siem. and an isolated population of Barbus anoplus was found here. The banks of the

::',er had been disturbed by farmlng activities'
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plate 23. Site 10. Tributary of Mooi River at Preston Park. A superfrcially similar stream

1o the last, but water temperature only 22.5"C in December 1990. Note riffle, stones in

a.nd out of current, marginal vegetation and sediment biotopes all visible.
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plate 24. Site 12. Tributary of Mooi River near Riverside, flowing over bedrock.

52



Plate 35. Site 39. Maclear Municipal Dam on tributary of Mooi River.
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P[ate ]6. Site 48. Small seep forming stream and pools on hillside below pine plantation.



Plate 27. Site 11. KuNtombizininzi River valley, showing recently planted pine trees.

Plate 18. Sire 11. KuNtombtzrnrnzi River, showing o1d ox-bow cut-offs fringed with
]*:.:es in background. Pool and riffle biotopes visible in river.
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Pate 19. Site 34. KuNtombizininzi River at Weatherstone.

Fl:te 30. Site 33. Inxu River at Brione Farm, below weir. Strongly flowing rivet,
-i:.:.s densely fringed with sedges.
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Plate 31. Site 15. Wildebees River headwaters at Glenelg. Water turbid after heavy rain.

Plate 32. Site 14. Upper Wildebees River at Morven. Pioneer vegetation visible above

-er hand bank. in old farm fields.
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Plate 33. Site 13. Wildebees River further downstream at Mount Challenger. Banks lined
'* l:h rvillow trees.

Plete 3.1. Site +4. Spring-fed stream on south-west summit of Prendiesberg.
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Plate 35. Site 44.
Pool on the above

stream.

Plate 36. Site 16.

Gatberg River at
Danville Vlei.
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plate 37. Site 46. Dam on Gatberg River, at Chantry. Note shallow water with sedges.

Plate 38. Site 37. Gatberg River at Chantry. Note plantation of young pines in

cackeround.
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Ptate 39. Site 17. Gatberg River at Greendale. Water turbid, forming shallow run over

s--: and clav with scattered cobbles and boulders.

1-

Plete -10. Site 25. Tributary of Gatberg River at Madun. River forming poo1s, with dense

l':.r'ls and grasses along margins.
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Plate .11. Site 47. Marshy area below dam on KuNtwanazana River, at Ronan,

:icges along margins.
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Plate 43. Site 31. Nqancule River at Aibany, near road bridge.
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P1ate {5. Site 30. Nqancule River at Waterfall. Bedrock and shallow grassy banks.
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Plate -16. Site 28. KuDidwayo River at Marinus. Banks eroded, river bed of clay, mud

::; some pebbles and stones in slow current.
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Plate 47. Site 26. Ntsuba River at Borva. Small inaccessible stream surrounded by rocky

outcrop.

Plate 48. Site 21. Xuka River at Rondavel. A disturbed site, stream hardly flowing, very
siited. Banks heavily invaded with exotic Acacia.

-il
-1
-1
-1
-l
-l
-l
-1
-]

-l
-]

-l
-l
-l
:
A.--

-r---

---

.

64



Plate 49. Site 18.

Tributary of
Kukowa River.
Lower site near

road disturbed
and hardly
flowing.

Plate 50. Site 18.

Tributary of
Kukowa River,
upstream of last
site. Clean water
flowing over
bedrock. SeveraL

organisms
associated with
temporary
streams were
collected at this
site.
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