
2.60

-3
1)
3
C

e
0

•J

<rCM

Jj
JCO
C
H

o *j>H 3 a
jz  c  il 

co cn 3  w
u o £a 14-1 -a ̂
Q O

a i

uV
>

t :0) 50
•r4 3 Q- r j M
U 0 o-• 4 U

—• 0 M 0)

Wa
s <4-1 •U

CO
9

* o
3

ib u SO H TJ u
A U J«!_i y u u
a. > ctj cD -H s •-1
a u o a.

CO•
X >» IMm
0 c — 0 2u CTJ
a. a) 3 u
a. B 1) 0 <\i
< 3 »*“4

VM
3

x
a.

a4-*
s
-u
afi

u .
■u a 
u  a oa a 0 3 -

N . N N ! N M N N N < T Nr̂ r'r̂ .r̂ .r— i^-r^r^.nr^

O O G O 
2  Z  Z  Z

O O O O O O O O O O Oz z z z z z z z z z z
tn (fl (A tn (/) V) 7) tfl 75 in( U H J D O ) < U i U l i Q j a J l l O O O O O O
> < > * > * > « > * > - > « > * > * > » Z Z Z Z Z Z

Cl oo OO —  v D O O O u ~ i r ^ i r ^ X ) r - - < r
I I I i —  I I I  —  I I I I I -------- —  I I -----—  I I I I —I I I I I I II I

I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I 1 I 1 I 1 1 1 1 I 1 I 1 I 1 1

O O O O O O O O O O O O O O O O ' / ' i O O O O O O O O C O O O a n t ' - J v O

0  0  0 * 0 *  O O O O *  0 0 0  3* O O O O O O O O O O  . " J O O O O O O ^ r c M r -r-' — O

a e3 >><y5 —4•H 0X u
* 1)•h
X 3 <

• -
li

a
X

o —V au -a «
to e aa v 3

<3 a
8 00 sO O ' sO O ' O CO -T CN co CN T\ 00 00 0 co —— O O ' **3- C7> <T CN eg , in sO

as X - * CJ
D V 0 vO r<% CN O CN o> CN CN sO rv . OO O —- CN CN CN m CN O in •O 0\ < r sO ro 00 sO 00 sO
2- a V M CN cn CN CN CN —• CN CS| mm — — CN CN CN CN CN — CN CN '  J CN CN — CN co CN CN CO P  j CN CN CN

3 M

>%
CL
a
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2.8 POPULATION DENSITY ESTIMATES OBTAINED FROM FAUNA COLLECTED FROM
ARTIFICIAL SUBSTRATES, STONES AND DRIFT SAMPLES

Population estimates of Simuliidae for a particular date and number of 
substrates are presented as the Sichel mean number of individuals per 
unit of substrate (Table 2.25). These figures and their 90 per cent 
confidence intervals were calculated according to the methods described 
above (Appendix 2.2.Id, pg 2.1 Off). The 90 per cent confidence inter
vals not shown in Table 2.25 are shown in Volume 1 (Ch. 4, Fig. 3).

In retrospect it was interesting to note that by 30 August 1979 larval 
and pupal numbers of S. ahuttari on artificial substrates were 
increasing (Table 2.25). Vandals removed all the rods with artificial 
substrates from the river between the 31 Jt August and 6th September and 
no sample was thus collected on that date. By the 13th September when 
artificial substrates had been left in the river for one week, the 
Sichel mean number of pupae per substrate had decreased from 9 on the 
30th August to 5, and macro-sample larvae from 56 to 27. Micro-sample 
larvae did not however appear to be affected and they increased from 66 
to 167 per substrate. By the 20th September pupae had still not shown 
the expected increase, but now macro-sample larvae shoved a marked 
increase. On the 28th September the simuliid population structure on 
artificial substrates had adjusted again and high numbers of pupae were 
present once more. It was interesting to see that a stable population 
structure of Simuliidae was only found on artificial substrates which 
had been left exposed and undisturbed in the river for three weeks.

As trends in population levels of Simuliidae on stones followed those on 
artificial substrates reasonably closely (Appendix 2.2.le, Fig. 2.2) it
was assumed that the log transformation used to normalise counts frome
artificial substrates was also applicable to the counts of Simuliidae 
and other fauna obtained from the stones-in-current samples. Population 
estimates of the simuliid fauna collected from monthly samples of five 
stones-in- urrent were therefore determined after the data had been 
transformed. As this data was extensively used in Chapter 8, the actual 
figures are presented in Appendix 5, Table 5.1. Again this Table shows 
only the Sichel mean counts of SimuLiidae per 1 000 cm: of stone surface 
area, the ?0 per cent confidence intervals can again be calculated 
according to chc r.-’fhods above (Arp^ndix 2.2. Id).
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Population estimates of the other fauna from stones-in-current samples 
at monthly intervals were also determined as the Sichel mean number of 
animals per 1 000 cm' of stone surface and a selection of data is 
presented in Appendix 5, Tables 5.2 and 5.3. These figures were used to 
determine important predictors of the simuliid population size (Ch. 8). 
Animals only encountered occasionally on stones from the rapid are 
presented in Table 2.26.

Population density estimates from drift samples were converted to 
present the number of animals per 1 000 litres of water sampled at 
weekly intervals. All data on drift densities collected at weekly or 
longer intervals is presented in Table 2.27. A selection of this data 
was used to construct Table 5.4 in Appendix 5.

TABLE 2.26: Fauna collected from stones-in-current samples but not 
presented in Appendix 5

Fauna Months and years collected

Hirudinea
Salifa perspioax Aug 1979; Oct, Dec 1980

Ephemeroptera
Austro(2aeni3 sapenais Dec 1980: Jan 1981

Trichoptera
Catoxyethira sp. Nov 1978; Jan - Jul 1979; Apr, Jul, Oct,

Dec 1980; Jan, Fab 1981
Ecnomua thomasaeti Jan, Nov 1980; Jan 1981
Pseudoleptocerus sp. Nov, Dec 1978; Jan, Feb, Oct 1979
Maovonema oapensia Jan 1979
Eggs of Hydropsychidae Sep, Oct 1979; Oct 1980

Mollusca
Pz3idium sp. May 1979
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TABLE 2.27: Analysis of .iftamoon drift si 
18 June 1978 tc 13 March ! 981.

Bpia* :aa*n from aoov* th« rapid* at Witrand it vaakly or monthly intervals fror 
Counts expressed «s nunoars par 1 000£ of water samp lad

Data 1978 18 Jun 6 Jui 1 Aug 17 Aug 3C Aug 28 Sap 12 Oct 19 Oct 26 Oct 30 Oct 9 Nov 16 Nov

CoalantaratA
j’yora ip.

01igochaat^
Molluscs

Juvanxla bivalvas 
Pisidiur sp.

sp.
Siptars 
Siaulndaa *ggs 
first instar »arv««
Small larva*
Othar aicro-saaipia larva* 
Macro-s*cp.* »ar»'a« 

SnulZMTT. 
Sights* xidrr.
Siiru '■ ’.urr mamahon i
Sinulim
Mala flia*
**su.« flias Chironomioae

2 14 56 90 229 226 223 160 171 lit 6!
89 :j. lit 170 195 1*7 IS* 240 131 123 186
12) 117 132 1 J* 99 39 147 97 166 113 97
5 23 26 6 7 i S

Orrnocladinaa 
-jrynansurc sp.
?€*zan*urc sp. Car a10£0|cnidaa3«m ;- s p .

£pn optars
Juv*n**a arwpns 
txuviaa 
Bastis jlauaus 
JanrrcrnIm  sp. 
Trxooryt^t sp.
«ustrceatnxi sp. 
~'ficrczsrp*9 sp.

Tri=nopt*r»
fhtunatczaysn* zno*a§»*z 

tocztza 
Hydropaychidas larva# 
Hydroptiliiaa I an.-at 
Hvdropsych*da* *ggs

Sa-uro?t*rs
aisyridaa larva*

Placopfra
.»«op#na sp. aggs

Co»aoptcra
Elaida* lan/aa

Natoatoda

37

I*
24

5ft
*2

69I

08

67
i

19
61

17 13 8 1
10 9 1

63 67 42 59 32 30
4 5
7

53 46 34 63 *8 57
93 49 57 53 44 75

30 55
3

39 :s

30

61
70

18

Uatar voluaa saafl>iad (Z) 
Duration aiosj 
Tisa saapla raaovad
T««p (*C) st approx. 16h00

662 1707 731 1248 1207 1134 1523 951 915 1621 1318
24 59 23 32 25 30 29 25 24 43 33

I 6h 1S I6h36 \ 7h0S 16h40 161125 I6h30 16K27 16H31 ’ 5t»54 I6h«5 i 7K23
11,9 12,0 16,0 17.1 22.2 22.2 24.4 22.6 24,4 26,6 26,2



2.68

TABLE 2 . 2 "  . ( c o n t i n u e d '

Data 1978 
23 Nov 30 Nov 7 Dec 2:I Dec 28 Dec

1979 
« Jen 11 Jen 18 Jan 25 Jan 1 Feb 8 Feb 13 Feb

Coelencrraca
.?yore sp.

Oiigocnaai.a
Molluaca

Juvenile bivalves
Pituiiiar. ap. 1 1
^ .irn u p ic  sp. t

Diptera
iiaiiuTi. idae eggs 46 24 23 62 41 19 34 13 10 1* 20 9
Firac inapar larvee 10? 49 28 16 16 6 3 4 8 10 II 2
Small larsaa 7! oO 45 49 19 11 3 7 6 8 5 j
Otner aicro-saa<pLe larvae 6 6 8 3 1
Macro-saavla larva*

 ̂ jfe»;?4r
Sim* lug* A2#rt*.

J<2P*rk?#we
Male fliii
Feaaia flies

Chironoaiaae
Drthociedinae 6 4 3 U 10 5 3 9 6 0 3 6
Jcry*k?neurc sp.
rfensantwa *p. 2 J 3

Cer'atopogooidae
^ezav- sp. >arvae

1 ?ne»eropcera
Juvenile nvmpna 63 27 24 28 29 29 18 9 14 20 13 10
Exuviae 62 62 33 ;i 32 11 34 29 27 63 60 18
Baatta glauaus V
Ssntropnlt*a ip.
rn<?oryt>iua ap.
;uatroM#nta ap.
^horcztrptt ap II I 1 2 P

Tncnoptera
^•inaccra^cha r.nomaM94f,
A*pnip&yoh£ MOZZ&*

Hydropaychidee lanrae 31 10 9 3 3 8 2 4 6 3 3 5
Hydropcil^dae larvee 1 6
Hydropsyctuaae aggs Pl

Neuropcera
Siayridae larvae 11 3 6

Plecopcera
■«<rper̂ i sp eggs

Coleoptera
£laidae Larvea 3 3

Neaatoda

Water voluae taapled (i) 2094 2763 2613 98G ;260 2206 2433 3110 2046 1583 2996 2034
Duracion aina> -9 66 61 42 53 63 63 71 54 44 -8 50
Tiae saapia ressoved I6h27 1 6 hid I6h46 1I7h40 16h3b I6KS2 J6h30 16h56 16h44 I 7h06 I7h03 I6h«l
Tamp (*C) ac approx. »6h00 26,9 27,1 29.4 23.2 • 24.3 26. t 24.3 74.6 28.3 27.4 27.1
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TABLE 2.2? ■ (continued)

D a t e
1979

22 F«b 8 Mar 15 Mar 22 Mar 29 Mar 5 Apr 12 Apr 19 Apr 26 Apr 3 May 10 Kay 17 May

Coalentaraca
sp.

OHgochaata
MoLluaca

.-vani*a bivalves 
PlSldiuri sp. 
runuf sp.

Diptera
Siauiiidae eggs 
First inatar .arvei 
Small larvae
Otnar aucrc— sa*p*a larva* 
Macro-saap *e Lar.ae

J *■ ► UP* - TUC Z4T~-
Sinuiiin idarti 
Sum* 2 u*» ^emhon\
S', m£v*«» uzmcru*
Haia fU*t 
Faael* : .iaa 

Suronoailaa

2 2) 13 9 6 10 14 12 4 17 3 4
3 20 4 7 17 19 42 61 62 50 62
e S 4 6 11 29 16 16 19 21 23 27

2 1 4 6 5 6 1 2 2

OrtAoc.adioae Sorywenaura ip■ 
?*nta%x*ra *p ■ 

Ceratopogomdae
sp.

tph— ro^tara 
Juvenile ar«pns KarriM 
3a*tie z'̂ sucus 
~sntrcptilts* sp. 
Tr̂corytmu *p.
*i*e t?vc?.2*nt j to. 
Shorottrpti «p.

Tr-. ~noptars
-nmmup&iiohi thcmussti

9
14

52
71

11

10

30

13

27
23

46
124

17

6

50
83

23

54
123

12

58
78

23

7

84:osI1

25

1

2b
61I

19

28
40

1

17

3

193*

Hydropaycrudea Larvae 8 13 10 17 13 20 20 21 29 IS J 1
Hydroptilidae larva* 1 • 6 1 1
Hydropayehidac eg*« ?a PJ f* r* f f ‘ rk ri

Nauroptar*
Sisvr.aae larvea 1 * 1 1 4 2

Pltcoptara
Vecperla sp. eggs

Coleoptera
£ I Aida* Larvae

Senacoda

Water voluss* tanp*.ed (t 1435 2543 2302 2424 1434 1574 1672 1334 693 1137 1238 1028
Duration (mins; 52 62 58 ft 66 67 69 72 63 72 60 56
Tusc saarla ribov«c I6h32 17h30 I6h4 5 I6h«* 171.1* I7h22 I7hl6 I7hl5 I7h15 I7h02 I6h54 16hJ5
7 » p  (*C) at appro* I6b00 25.2 28.6 23,8 24,7 24.4 23.3 24.3 22.6 21.1 21.0 15.9 17.6



/
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TABLj. 2.27: (continued)

J ac e 1979 
2« M*y 31 Itejr 7 Jun 14 Jun 21 Jun 5 Jul !2 Jul 2! Jul 26 Jul 2 Aug 9 Aug i 6 Aug

Tylrc §p.
Jligochasta
Mollusc*

Juvtnvls bivftlvts 
PisiJium sp.
Bumnpia sp.

3.;t»ri
SiauTiidse «ggs 
First inica t I*rv*«
Scull larva*
Other aicro-sAmp,• larva* 
Macr?-sanp n

j/ixu»’-uF jnuzztF'. 
Svrniitm idam  
Similu** 'vcma'urt-. 
Swm*2iir> ijtmcsun 
Mai a fh«i 
Fanala flits 

Jin ronosidu 
jrtaociadina* 
'or/ncntura. sp. 
rwnzansura :p . 

,arstopogoni.da«
S4tZt<3 ip. i«rv«t

17

5* 12 3 2 0 3 0 s 13 29 20

33 31 15 il 68 100 26 21 17 32 3* 47

40 31 39 29 37 99 20  ̂• * 16 37 a 27
2 * 21 * 3

3

11 4

i

9 13 29 3

Spntasro^ropctr*
j u v s b u c  nvrspas 

C x u v ls s

Saszit gljû a 
ZentropvLUm sp. 
Trxcoryt'̂ s sp. 
Aujtroasismt sp. 
7hcrezsrp*8 sp.

Tr icnoptsr*-vinswraye** zhamoss*? 
Arvhipaycn* bcczz^m 

Hvaropsvehiis# larvaa 
Hydrcpcilida* larva* 
Hydropsychidas egga

Nsuropctra
Sisvnds* larva*

Plscoptsrs
\*opar*a »p *ggs

Col*opc*rs
L.oiaa* larvsi

N«oarods

33

3

26•0

17

21
30

17

16
32

16

2

10
24

20

3

9
23

62

16
29

47

7
31

3

66
3

12
63 36

1

74
2

8

35

94
32

36

82
9

13
98

u.ttr voiuaw s.mpl.d (I) I..4 1713 1192 1152 1176 990 1403 1405 2022 1590 1561 1455
Duration (sin.) to 63 62 54 75 69 68 50 65 63 60 52
TLffl. tanpi. r.mov.d I6h25 1 7h08 t 6hw6 I6h27 1 *h00 I6h57 I6H28 I6K52 16h37 I6h«5 l6hJ0 I6h37
T.mp !*C) *t approx. I6h00 16.9 17,1 16,0 <0.3 12,2 12.0 10,0 12.0 11,4 13.8 14,7 16,6



2.7

TABLE 2.27: (continued)

Oat* 1979 
23 Aug 30 Aug 6 Sep 13 S«p 20 Sep 27 Sap * Oct I! Oct 23 Oct ! Nov 8 Nov 16 Nov

Coe Itnttnu 
Hydra sp

Oligoc^aats
Molluges

Juvenile bivalves 
Fi*idi*0i sp.
Bumupu »p.

Diptars

17 10

ptarsSlauTulidae eggs
Pint instar larvaa 
Stall larvaa
Otbar micro-sa»r>la larvae 
Macro-saapla >arve* 

TvmlZTta* snuvtsri 
Sinuliu* adersi Sun* hut* mmahoni 
Simuliu* Jarman**
Hala flies 
Femals flies 

Chironomidae 
Ortftocladiaaa 

Soryncneurc »p. 
Pentmeurc ip.

Ce ratopogor.ide*:
3*sxt3 sp. larvae

12 a 4 SI 98 52 46 66 79 61 65 28
76 73 79 117 101 24 44 73 162 26 21 26
22 46 33 77 150 63 76 111 112 84 54 73
J 8 6 15 26 13 7 28

3

24 14 6 12

Epni ropters
Juvam.t n n p m  
Exuviae
batti* j '~xucum 
Centre?tiUm so- 
rrtooryr'^ sp. 
*i*MtTOOasnvi sp. 
.'Howwrpn sp.

Trlchoptar*
Zhminaiczw* s«moi««n

76a

47

**9

30
73

117

10
50

:a:

13
39

163I 762 57
4

51

2

74
9

3186

67122

-3
•*9

239
3

37

11 2

16
39

20

1

35
13

Arq>n\.payco* §ootzat 
ttydrcpsycftidae larvaa 
Hydroptilidae larvae 
ttydropsyeftidae egg*

1 4 10
4

13 18
14 
P2

14 
3 

f1

14 19

Neuropters
SiiyrUai larvaa 4 4 2 3

Placoprars
•a j'par I- sp . aggs

Colaopters
Elaidas larvaa 

Naaatoda 2
5* J *

Water volume saaroiec I) 
Duration tnunsj 
Tits* saapie r«aov«d
?aap ’*C) st approx. 16h00

949
50 

16h3i 
16,0

991
53 

16h38 
19,4

776 
43 

16hl 5 
17,2

2433
65

)6h<*4
J9.3

2062
53

I6H53
21,0

1780
54

16h56
19,.

1832
57

I6h05
23,0

1874
58

I6h49
23,7

1313
52

I7h03
25,0

1929 
61 

17hOI 
25,2

1763
53

I7h02
24,5

1637
60

I6h59
28,2



2.72

TABLE *. 2? : (continued)

Oat a

M

%©
 

Z 
-J

 
O 

VC
 

< 29 Nov 6 Dec 13 Dac 19 D«c 30 D«c
1980 
3 Jan 10 Jan 17 J«o 23 Jin 31 J«n 7 F«b

Coaienterata
Hydra ap. 1 \ 1

01igocnaeca 1 2

Mollusca
Juvaail# bivalvss
Hsidiur sp. 1 5 5
3umupta sp.

Diptara
Simuliidat eggs 62 87 24 43 33 13 6 38 It 17 26 X
Fitsc xostar Larvae 43 42 30 14 3 5 14 13 J 17 6 21
Snail larvae 64 33 44 28 13 13 11 19 U 24 22 22
Other aicro-aaapla larvae 6 3 8 4 6 4 4 3 i 10 4 10
Macro-sasro :• larvae

ouiu. ?nutz*r'. 2 1
Svtulim adum
Su^uHur nanaivt:
Siimiiw' iamosur
Mala fl et 2
Feaale Ul;as

Zhkrommiiae
Orthoclsdiuaa 10 9 21 li 6 5 6 7 9 7 13 5
CjrynontHrc sp. 2
P»ntonrurs sp. 1

Caratopogonidae
ap. larvae *

Epnaaarootara
juviQi.i nympns ** 28 39 28 24 24 26 19 23 II 21 24
Lnviai 62 90 92 67 63 29 41 33 62 64 61 69
Basttt j.^urui I
^snzitrpz \m sp. t

Trxooryt tua sp. 2
Autroo&tmi sp.
"horozsrw sp. •

Tnchoptars
rncwaaaari 1

**f>m.p a tsozzj*
Hydropa^cnidaa larvae 13 1 4* 6 3 4 3 ** 2 2 e 9
HydroptiUdae larvae a 1 3 i
Hydropa)cnidaa eggs P* *1 P1 T*

Neuroptar*.
* I • • i

Placoptar•

!Ucp*rl~J sp eggs
Colaoptars

tlaudat larvae
Nematoda

Water vol-aae sampled ( ?.> 1246 2276 2309 2703 3326 2124 ! 874 2290 :o66 2169 217C 2033
Duration tains 60 It •  9 53 62 *4 51 M 52 33 53 36
Tvma aaawe raaoved 16K38 I 7h08 !7h06 I6K36 I7h0 : 7h00 16h56 I7hl0 I7hl0 I7h0« 17h0l 17h03
Tarp (*C> at approx- lohOO 28.5 28.9 24,4 23.0 26.¥ 27.9 27.6 23.1 23,} 27,9 23,8 27.9



TABLE 2.27: (continued)

Date 1980
14 Feb 2!1 Feb 28 Feb 6 Mar 13 Mar 20 >Ur 18 Apr 26 May 23 Jun 10 Jul

*rt* 
23 Jul 6 Aug

Coeienceraca
nyarc sp. * *

OllgOCftaeta 1
Mollusca

Juvenile bivalves 4 4 39 P* 1
Pitidiwn sp.
3umup^a sp.

Diptera
Siauliidae eggs 17 16 33 82 1 1 37 5 2 4 J 6 2
First micsr larvee 14 14 8 53 50 44 12 14 21 8 2
Saall larvee 17 32 9 22 50 31 16 15 13 24 16 18
Otner aicro-saaple larvee 2 6 1 2 11 9 1 4 4 7 11 1
Macro-«a»p»e larvae

1
Svmlim  zzsrt- 1
Simuliur* mamahoni
Simlum iswuar*- I
Male flies 1
Feaa.e flias

Chir->notsidae
Grthoc* ad mae 1? n 13 24 18 39 23 15 13 15 37 34
ZcvyncneuTG sp 1 2 1 3 2
Ftnzandi+rc sp. 2 4

v«racopogonidae
Sdaava sp. larvee

Epneaeropcera
Juvenile nyrpns 16 20 16 36 26 1 12 7 2 3 5 5
Exuviae 76 a: 58 170 98 135 51 7 13 6
boMi\9 glaiiCu* 1
Ztntrcptxlm sp. 1
Tntcryzrus sp. 1 3
Auszrocasnit sp .
7hcrcz*rp*t sp. I

Tricnopcer*
'htwnatcptjcns znomasttzi
Anvhtvtycns toczzat 1
Hvdrcpeycnidae »arvee 4 5 5 7 26 9 5 2 1
Hydroptilidae larvae I 1 2 7 2
Hydrobsvcnidae eggs

Neuropcere
sisyridee larvee i 3

Piecoptera
btoper la sp. eggs !

Coleoptere
Llaioae larvae

Neaatoda

Wacer voluae saapied (L) 2722 1761 2036 1208 736 1445 1326 1917 1354 1162 87? 879
Duracion laina/ b4 51 48 53 e 61 48 60 * 53 30 54
Tiae sample reaoved 1 7hl 2 I7h0l 16h48 !7h07 1 7b03 i7h08 17h02 16h44 16hl 7 16H16 • oh24
Teap (*C) ac approx. !bnCC 27.4 27.8 24,6 29.7 24.a 26.3 18.3 14.2 11,1 10.8 13.9 15.9



/
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'.aBLE 2 .2'': (continued)

Date I98C 
1.  Aug 20 Aug 27 *ug 3 Sep 10 Sep I? Sep 2- Sep 1 Oct 8 Oct 15 Oct 22 Oct 29 Oct

Coelenterata
ayarc so. 3 \ P P

Oligocnaeta P
Mollusca

juvenile bivalves 1
Pitidiuin sp.
Suianupu2 sp.

Diptara
Simuliidae eggs 3 42 19 61 6«» 64 29 16 90 124 201 66

Firat instar larvae «* 7 10 3 17 26 y 16 36 43 40 30
So*all larvae 16 13 2 3 15 16 5 43 57 67 27 46
Other micro-sample larvae 1 1 3 2 9 I 3 6 7 7 21
Macro-saopla larva#

y,xuzz^T“. t I 1
Svnu.;un adsrri

Tcna^n'-
Jynuiium Ismor** P
Ma* e fixes 1 1
Fataaia flies 3

2hirooomidae
Ortnocladinae 26 41 20 68 45 46 35 23 55 t i. 63 52

w u w  sp. I I P 2
?#n^snauri sp. 1 P

Ceratopog omdae
5«a*l£ sp. *arvea 2 1 P

Epr.emeroptera
Juvenile nympna 6 1 1 9 6 3 1 1 2 12 4 12
Exuvui
3a#na Ju2^?ua P
r#ntrcpsil*w sp.
?rt<»ryt>Tua sp. 1
/U-atr^ca^nia sp.
rhoroc«rp*« ip. P

Trichoptera
Cf̂ umatapfyoht ?ho*aa$€ti P
Arp hip ty aha aaozzat
Hydropsvchidae larvae 1 2 18 5 14 16
Hydroptiltdae larva* 2 3
Hydropsychidia eggs Pl P* P*

‘ieuroptera
Sisyndae 1 anai t 3 P 1 I

Plecoptera
•acpirlc sp. «ggs

Coleopcera
Elmadae larva*

Nematoda

Water voljae sampled (1) 794 1200 1013 1847 2077 2411 2117 1216 1256 2300 2218 2243
Duration ains, 35 53 t>6 38 38 62 51 64 55 §| 56 62
Tima laapla removed I6h35 IShJO 17hl0 16h42 liL 17 16h04 16h 1 6 16h<*6 16h2l 1 7h05 16hl 8 1 7hl 3
Temp (*C) at approx. !6hOG 13,9 15.9 19,0 17.3 20,0 ! 6,2 21 ,4 24,7 23,* 21 .9 26,3



2.75

TABLE 2.27: (continued)

Date I98C 
5 Nov 12 Nov 2b Nov 5 Dec

1901
15 Jan i: F«b 13 Mar

uo* 4*nt*r*ta
sp.

-M igocnaeta
M o l  l u a c aJuvenile bivalves sp.

Suj~iupu2 sp.
Diptara
Sisulndaa «ggs 
First icstar larva*
S m a l l  l a r v a *

Other aicrc-saapla larvaa 
y.acro-saap 1* .aivas 
ou*u. vam smttttri 
Sixxtlim zdsrsi 
Simulum menahcnt 
Si”ZdZiu* ism ctw  
Mala flias 
Fasala flias 

ChironjaiJ*«
Jrthoc.ad^aas 
Zcr'jncnt'urn sp.
Pen tans sp.

Caratapogocida*
sp.

Epne optsrs
-uvr.i.i nywpna 
Eruviaa
Sastn ; Uzucus 
Unzroptilun sp. 
rnjorvc^a sp. 
kitMZTOCQMnii sp. 
-*JkjroMr?«i sp.

Tticnopfra
, T*urKiz.T:tyens t tonajteti 
AfiV'iipiyc'm aoctz-zs 
Hydropsyciude* lerva* 
Hydroptilida* larvaa 
Hvdropsvctuda* *ggt

‘■•uropfrs
Sisyn ia* ian/a*

Plscoptara
'•ncptr.j sp. sggs

r.ol*opt*ra
Slsidaa larvaa

102 42 24 377 21 31 12
••8 40 32 88 9 4 2
38 69 39 76 II 18 8
19 3! 12 14 2 2

P

69 28 23 47 7 40 34

?

?

63 5 6 15 6 >3 17

6
3

10
p

12

i
47

Water voloa* laoclad (I) 2034 2088 1776 1951 2161 226 1120
Duration (a i d s ; 60 64 50 60 60 57 54
Tim* aaapi* raaovad 1 6h*5 16h20 I7hl6 17h02 I7h0' !7h23 17h04
Tavp (*C) at approx. I6h00 26,0 23,0 23,4 28,2 27,* 29,6 23.7

*
% October >979 • 24 h drift sa»r « Jon* , took I6h00 sasip i* for this aa tbe I7h00

was unreliable
• Prasanc aany
• Froa this data onwards notad 'itjptrla sp. «ggs

* • From this data onwards did not nots Ephamaroptara exuviae any nor*
wnara X • 1, 2, 3, 4 ate.
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APPENDIX 3

3. ANALYSIS OF SAMPLES COLLECTED IN A SMALL STREAM FLOWING INTO THE 

VAAL RIVER

The fauna collected from the small stream was sorted, enumerated and 
counts of species on each date were converted to percentages. All the 
more abundant fauna are presented in Table 3. land the rarer fauna and 
months when they were encountered are presented in Table 3.2.
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3.2

TAflLE 3.1: Th« ralativa abundanca si the faunal groups inpliil at cn« inull icr«*a -.auied by * l«a*a$* in th« Mir. 
irngacion canal. The aniaal* ira prasancad ** t ?erc*nca«« 'r ch* cocal animala jounced

1977 1978

9 Jus 27 Jul 23 Au« 29 i«p 23 Oct 24 *o«r 2 Jan 31 Mar 9 Mar 13 Apr 30 Hay 

2.0 0,3 

2,3 1.9 I

Coal*
iyara <p.

TurSallana
Hanariida

gpnamaropcara 
satzts juouius 
'tntropnlmi jxcijur 

t0(i'.uri 
Theroztrrtt *p.
Afrmurut ip.
+*etrc3titmj sstnnj 
Tncoiythts ip.
Juvenile apnenaropcera

T r i c :io p c * r a

iOnaiiM rhcnatstn 
Shsumatcptyaht :<kjn a tu n  
dydropaychidae ,-ivenile* 
Srthotmma ip. 
,'stcr^tthm »p. 
iiydropcilidae ;uvenile<

Jvpcara

jv*Ui.iign n^rtsoraa 
S. nmnov.
S. z m r r .  
j . tar-.

S. Tarjr*2v«*i 
S. ismctui* 
laall iiauliid larva* 
Chironcoidae

SumKp’vi ip.

?*

1,1 

2.1 1.2 0,3 6.9

0,9*
a,7

98.3*
0,2* 
0.2

0,*

0,4

o.l
2.3

0,1
10.3
M
2.0

0.3

0,*
0,4*
i ,1 
0.3

0,9
’5,9

0,1
0,2

0.’

0,2

I .3 
0.2

0,*»

0,1

0,3
30,2

0.3

0,3
7.0

0,3
3.0

1.1

0,4*
0,3

0.3

2.1
32,0

0.2

0.3
0.2

?

0,1
0.1

O.i

1.1 
0.3 
0.3 
1.00,1 
0,1

1.3

0,1

0,4

0,4
0.J

I .2
0,1

0,4

3.4

13,3

3.4

3.4

0,3

> ,3 0,3

1 .3 
0.3

3.0

0.3

1.7
0,1

O.i

0,3

2,3

2.9

0.1

2.3*
0,3*
0..*
0.1

5.3*
4,4*
5.3*

0.3
0,4*
29.3*
0.3

31 ,0*
0.3
9.-*

0.3 

• ?;!»
0.2
0.3*
6,4*
0.2

13,4 
31 ,3

12.2
,4

32.2
14.2 24.1

71.4
13.4

50,3
33.2

45,0 
39,2

o.: 1.4 0,3 4.9 0.3 0.2

Water tenperacure lace 
licanuxn 'C 10.3 12.3 18,3 21 .0 24 ,2  24,3 26 ,3 23.3 20,0 13.9

-4a4a af vaear velocity zaJ * 23-49 16-32 26-59 20-56 21-<*4 Flood 23-51 1 8**4 13-39

"teen vacar velocity :»/• 38 27 39 31 32 32 28 29
fatal suaoer >t individuala 570«* 1138 1873 629 564 3 1459 997 29 J9J 304 2407
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3.3

TA3t£ 3.1: (conciauad)

1978 1979
3tc«

Co« Lanmric a
'.yara sp.

Tar^«lljril ?lanan id*«
■3H»a«r;pc«ri

27 j'uo 31 Jul 29 Au* 29 Up 27 Oct I D«e 3 J»n 2 Ttb 6 Mir 3 Apr

-intropri.-jn tar.jun -natam 
'torcrare#* ip. 
■i/rrxuru* ip.

xcftnna 
Tri -V'ry t Turf tp. 
Juvtoil. «pn*a«ropc»r<

■ rt;.-v'pc«r» ri
(-’!wuTOScr»j jn» f w i M i t  
iydropivcniiM juv.iui.* 
?rshcvr\4’xui «p. 
Zmtytthira jp 
StdropclUdM ;uv«.n.«.

9.1 o,:

1,9 1,2 

9.2

1.3 1.2 3,4

1.4 

9.2

9,.

9.4

2.3

9.3

0,5

9.1

9.1

4 . 1 4 . 6  9 ,3  9 ,4

9.1

9.7

9.2

9,29.5

2.5

9.3

1.3

9,3
9.1 9,2

O.i

9.1

9,30,2
9.1

9.«
9.1
9.1

9,1 
1.9 
0.3

9,3

3.2 

:,i

9.2

0,3

’.0

0.1 
' .o

. u*u I i ;«r* n;;r. tart* 2.0 • 2* 4,7* 3.3* 5.3 0.5 9,4
S. 'ma'noni 4.3* :!j* 9.6* 9, J* 1.5* 9.2* 2,9* 1.5* 1.3* 1,9*
S. zdtm 15.0* 3.3* 1.1 1.3* ',*• 9.2 13.5* 12. J* 42.6* 9.2*
j. 2.2 *.7* 9,6* 9,3 9.9 1.3 '.2 12,3*
S. 'UTfMaVtMt 3.5
S. umcr<tn 3,4 0,2
3aall aiauind U r v u 17,4 13.2 >1.3 13.3 !t,9 17,1 17.3 7.7 16,6 *9,3
Chironoaxiaa 52.2 62.3 64.6 74,2 69,9 78,3 61,1 74,1 33.9 29,3

Mollutca
haiupxa sp. 0,1 9,1 3,1 9,4 9,7 1 ,3 9.3 1,5 9,4

?H 7.7 6.3 7,1 3.3
«at«r :•src* racui• Lira
afternoon *C 9.1 12,9 13,4 17,6 21,6 25.9 22,3 24.7 23.6 21.4
?anf« j: vactr /•locity :a/• 19-55 22-5* 19-^7 24-59 ;6-»7 19-.J 39-?6 18-55
r.«an vac«r •/•iocicy .a/* 31 36 35 39 32 34 68 32
Tocal iuao*r 3f individual* 1976 2915 >900 782 ^38 OO• 393 274 994 970



TABU 3.1: (concmuad)
19^9 1980

Daca
1 Mav 3 Jun 10 Jui 3 Aug 11 Sap 3 Occ 6 Sov 7 Oac 9 Jan •13 Jan.

Coaiancaraca
rfrilpa *p. 1,4 0.7 6,4 «,0 1 J

Turballaria
Plaaaniaaa ? 0,2 0 .1 0 , 8 <*.7 0,4 0.* 1.5 1 ,3 0.1

Ephaoaropcara
laszia 1.1 0 .1 0 ,1 1.3 0,6 0,8 0,6 0.3
Sdntrcptilum aosndiv" 0,1 0,1 0,1 1.» 1.3 0.5
C, ,iacit:wn 0 .1 0.3 9,3
Thorctirpas sp.
•ifrcnurus sp.
+uszroca*nis .\jrana--j P ? 0 .1 1 .0 0,4 0 ,1 0.2 3,8 0.1
Txiootythu*
Juvanila a>ir\«aaropcara 1.7 0,7 0.6 0 , 4 1.1 1.1 0,5 2.3 7,4 2.1

Trie no pear a
0 ,1 0,1 0,2

’kawaaccpaycna :>twua*acv 0,4 0 , 7 0.2 i .2 0.4 0.7 0.3 0,1
Hydropaychidaa juvanilaa 1.1 0.8 0,8 1.1
J'rttetrij'rta ip. P 0,1 0 ,3 0.1 0,3 1,3 0,1
Airoryar>n ra sp. 0,1 0,2 0,3 0 . 9 9.5 l.l 15,2 0,1
Hydropcilidaa juvanilaa 2.9 2.4 0 .; 0,1 1.8

Oipcara
ir/r*- tiraa 0,4* 0,4* 1.7* 0.5* 1.7 1.3 1.1

5. •ncmancm 0.2* 3.** 1,0* o,-** 1.9* 1.6* 0,3* 0.6 3.-*
J iiarn 3,3* 14,1* 40,0* 4,3* 1,6* 1.8* 9,6* 4,4 21 ,9*
5. :kAtz*v. P 3.6 0 .1 0.1
J. Tor7raava«’ 1.3*
0. iamaiu* 0,3* * 3.0 2.9*
retail siauiiid larvaa 16.0 *6,0 21 .3 i t 12.8 15.5 26.3 32,3 •0.1
Cbirommidaa 72,3 25,} 33,J »',i 83,1 78.3 71,2 52.6 31,9 24.9

loiluaca
Sui^tupij ip. P 0.3 r 0 , 3 0,1 0,1 0,4

7 f 4.3 9.0 8 ,2 8.2 8,2 7.3 8.2 8.2
Wacar 'at»p«racura lac a 18,: 14, 7 9,8 12.5 16,2 19,4 22,9 24,4 23.3 23,9aftamoon *C
’anna of wacar valocicy -.a/ s 1 J-39 18-56 ! 6-52 I9-.8 15-32 21-62 17-37 21-59 ■*3-̂ 7
*aaa wacar valoc^cy v&i % 24 39 33 33 22 32 23 30 59

2804 2355 34a* 1920 709 755 370 1916 158 ■coo

** • 5niy SiauUUaa v«r« ;ounca«i j o ttua lie*
• Indicaeaa ctiac pupaa war* prasanc in i^apla 

Prasanc buc nuaoaci noc :ouoctd 
? • Prasanc buc laaa than 0,05 par :ant of :ocal 

*** • a u o d k  caaan ilif&cly jp«cr«4ua of jaual ttapl.nc sica . Wacar flow was faatar it chit sacond tica
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3.5

TABLE 3.2: The fauna not recorded in Table 3.1 and the months and years 
in which they occurred in samples from the small stream 
caused by a leak in the canal

Group Occurrence

Porifera 
01igochaeta 
Cladocera 
Copepoda 
Ostracoda

Decapoda
Carid<na nilotica 
Fotanon sp.

Hydracarina
Hydrachnellae

Odonata
Anisopteran nymphs 
Zygopteran nymphs

Hemiptera
Neuroptera

Sisyridae larvae
Trichoptera

Amphtpsyahe 3ccttae

Cjleoptera
Gyrinidae

Aulonogyru8 sp.
Elmidae
Hydraenidae

Thysanoptera
Diptera

Ceratopogonidae 
Foraipomyia sp. 
Beszia sp. 

Tipulidae 
Culicida.e 
Simuli idae

Simulium rufiaome 
Ant homy idae 
Ephydricae

Mo 1lusca
Piaidium sp. 
Corbicula sp.

Jan, March 1978
Jul 1977, Jan, Jun, Sep 1978, Mar, Apr 1979
Sep, Nov 1977
Jul, Aug, Sep, Oct, Nov 1977, Jan, May 1978
Jul, Aug, Nov 1977, Jan, May, Sep, Oct,
Dec 1978, Mar 1979

Mar, Aug, 1978, Jan 1980 
Jan 1980

Jul, Aug, Nov 1977, Jan, June 1973

Nov 1977, Jan 1978, Dec 1979 
Sep 1979
Nov 1977, Dec 1978 

Jan 1978

Feb, Apr, May 1979

Jun, Jul 1978
Aug 1977, Jan, Jul, Aug 1978 
Nov 1977, Apr, Aug 1978, Oct 1979
Jul, Aug, Nov 1977, Jan, Apr 1978

Nov 1977
Jan, Jul, Dec 1978 
Nov 1977 
Jan 1978

Jan, Dec 1979 
Nov 1977, Jan 1978 
Dec 1978

Jul, Aug, Sep 1977, Jan 1978
Nov 1977, Jan, Aug 1978, Jan, Apr, Jun, Aug,
Dec 1979



APPENDIX 4

4. ANALYSIS OF DATA REFERRED TO IN CHAPTER 7

Tables 4.1 and 4.2 refer to drift samples collected upstream and down
stream of the study rapid at Witrand. Table 4.3 gives detailed data 
used for current velocity preference studies and Table 4.4 shows data 
collected for depth preference studies conducted on Simuliidae.

Table 4.5 is a list of Odonata species collected along the river banks of 
the Vaal River and Table 4.6 a species list of diatoms that were fed on 
by the larvae of S. ckuttsri and S. aderai.
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4.2

TABLE 4.1: Analysis of drift samples collected over twenty-four hours below a 
rapid on the farm Witrand from 4 to 5 October 1979. Faunal counts 
converted to numbers per 1 000 I of water

Simuliidae
Simulium eggs 57 52 44 47 33 58 68 4! 45 22
First instars 0 5 5 5 5 12 9 6 6
Small larvae 92 ym 70 1 1 10 15 15 21 20 6 7 27Large larvae 256 ym 28 33 32 33 40 54 34 21
AduIts 2 1 2 2 2 2 - - - -
S. ahutteri larvae 2 2 3 5 5 2 4 3 2 1
S. adersi larvae 1
S. mcmahoni larvae 1

Chironomidae
Orthocladinae 108 74 79 70 53 84 89 50 47 42
Corynoneura sp. 3 7 1 7 3 5 7
Pentaneura sp. 1 1 1 1

Ephemeroptera
Juveniles 23 4 6 2 2 6 12 8 6 9
Baetis glaucua 1 1 1
3 Centroptilum spp. I 3 4 3
Euthraulua sp. 10 1 2 1 4

Hydropsychid larvae 2 5 7 5 5 9 7 5 5 1
Sisyridae larvae 1 1 1
Hydra sp. 1 1 I 1 1
Time started 1lh30 1 2h00 1 2h58 1 4h57 1 6h02 1 7h03 17h59 20h02 22h00 ?.3h00
Duration (mins) 27 58 59 64 59 53 60 58 59 62
Water volume (I) 3359 8047 8137 8887 8257 7417 8397 811 7 8257 8677
FRASS mi/10004 1,6* 3,12 8,28 3,03 'ft 3,67 3,36 3,62 3,37 3,34

Simuliidae
Simulium eggs 45 ? 53 38 31 44 50 50 49
First instars 6 ? 4 3 4 3 3 3 5
Small larvae 92 pm 8 7 8 5 2 4 4 13 12
Large larvae 256 um 12 20 17 18 17 19 21 21 15
Adults 3 2
S. ahutteri larvae 2 ? 2 1 1 1 2 2 2
5 . adersi larvae 1
S. mcmahoni larvae 1

Chironomidae
Orthocladinae 41 19 43 36 33 35 44 67 67
Corynoneura sp. 2 4 5 2 4 3 5 5fm
Pentaneura 3p. 1 1 1

Ephemeroptera
Juveniles 8 4 4 4 4 5 6 3 2
Baetis glaucua 1
3 Centroptilum spp. 2 3 1 2 3
Euthraulua sp. 2 1 2 1

Hydropsychid larvae 6 1 6 2 1 4 2 3
Sisvridae larvae 1 1 3
Hyd^a sp . 1 1
Time started 00h04 00h59 02h06 05h00 04h09 04h59 06h05 07h00 09h00
Duration (mins) 54 66 53 68 49 61 54 59 58
Wa ar volume (£) 7557 9236 7417 9516 6857 8537 7557 8257 8117
FRASS ml/ 10005. 3,,41 1 ,84* 4,07 3,26 3,73 3,12 3,53 3,96 3,33

Samples not carefully handled for collection of FRASS
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TABLE 4.2: The number of animals collected per 1 000 I of drifting river water 
from samples collected wi’ "addle wheel samplers upstream and 
downstream of a rapid cn fcirm Witrand from 10 July to 5 November 
1980

Drift upstream 
of rapid

10
Jul

23
Jul

6
Aug

13
Aug

20
Aug

23
Aug

25
Aug

27
Aug

Simuliidae

Eggs 3 6 2 5 42 9 52 19
First instars 7 8 2 4 7 9 1 10
92 pm netting larvae 24 16 18 16 13 38 13 2
256 vm netting larvae 7 1 1 1 1 | 9 5 3
Large macro larvae 0 0 1 0 1 0 0 0
Chironomidae 16 37 36 27 41 28 56 20

lime started 15h24 1 5h45 1 5h30 1 6h00 14h37 1 3h 10 1 lhl 6 16h04
Duration fmins) 53 31 54 35 53 35 64 66
Water volume (2.) 1 162 877 879 794 1200 106 2623 1013

Drift downstream 
of rapid

10
Jul

23
Jul

6
Aug

13
Aug

20
Aug

23
Aug

25
Aug

27
Aug

Simuliidae
Eggs 7 6 15 2 23 4 79 15
First instars 23 4 4 0 2 4 2 3
92 um netting larvae 2 9£ 7 »L 2 4 0 1
256 um netting larvae 1 6 7 2 8 1 1 17 11
Large macro larvae 5 9L 0 7 3 30 2 0
Chironomidae 23 19 100 33 3 71 175 59

Time started 1 5hl 5 1 5h30 1 5h! 2 1 5hl 0 14h30 12h54 1 lh05 16h04
Duration (mins) 53 23 62 56 58 46 64 66
Water volume (A) 1 162 528 270 425 913 267 2341 744



TABLE 4.2: (continued)

Drift upstream 
of rapid

3
Sep

10
Sep

24
Sep

1
Oct

22
Oct

29
Or t

5
Nov

Simuliidae
Eggs 61 64 29 16 101 66 102
First instars 3 17 7 16 40 30 48
92 pm netting larvae 3 15 5 16 27 46 58
256 um netting larvae 2 9 3 74 7 21 19
Large macro larvae 0 0 0 0 0 1 0
Chironomidae 68 46 3> 24 65 52 69

Time started 1 5h44 15h 19 15h25 1 5h42 1 5h22 16h 1 1 1 5b45
Duration (mins) 58 58 51 64 56 62 60
Water vclume (i.) 1347 2077 2117 1216 2218 2243 2054

Drift downstream 
of rapid

3
Sep

10
Sep

24
Sep

1
Oct

22
Oct

29
Oct

5
Nov

Simuliidae
Eggs 59 43 27 9 56 40 40
First instars 4 5 1 5 a 0 7
92 un netting larvae 12 3 1 0 0 31 41
256 Um letting larvae 9 29 18 0 22 56 26
Large macro larvae 3 1 3 9 1 4 5
Chironomidae 107 66 22 78 3 35 41

Time started I 5h36 1 5h 1 1 15hl 5 1 5h33 1 5h06 16h02 15h40
Duration (mins) 58 58 52 66 64 64 55
Water volume (I) 1 365 1765 1698 218 2623 1542 1474
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