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of the valve chambers. These can be avoided, however, when the tunnel is drained

for inspection and the "pepper-pot" valves are bypassed.

Bearing in mind the severe hazards to fish posed by the tunnel, an experiment to
determine the survival and mortality of fishes passing through the tunnel was

designed and undertaken. Three species were examined, Cyprinis carpio, Clarias

gariepinus and Labeo umbratus; the selection of species was governed by the

availability of specimens at the collection site (Grassridge Dam, Fig. 6).

4,2 Methods

On the 2-5th December 1983 fish were collected using a 100 m anchovy mesh bag seine
net at Grassridge Dam (Fig. 6). Specimens were measured (fork length (FL) for L.
umbratus and C. carpio and total length (TL) for C. gariepinus) and placed in a
holding pond after tagging (Plate 3). Tags were inserted using a Floytag Mark II
tag gun (FD 67 Floy Tags) and placed slightly posterior and inferior to the leading

edge of the dorsal fin. The tags were firmly pulled to ensure that they were secure.

The holding pond was approximately 3 m in diameter and 0.7 m in depth, water was
continually changed by means of a pump and siffoning pipes (Plate 3). To avoid
large diurnal variations in temperature water was pumped from a depth of about 1 m.

A certain amount of mortality was expected during collection, handling and tagging.

=3

0 avoid experimental error where mortality occurred as 2 result of these

experiences, all specimens were held in the holding tank for 12 hours prior to

transportation. All deaths prior to transport were noted.

Tagged specimens were transported 100 km to the Orange/Fish Tunnel intake (Plate 1)
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in three "4d-gallon-drums” with a constant flow of oxygen passing through the water

(Plate 4). Deaths during this phase were recorded.

All surviving specimens were released into the first surge vent of the tunnel
located approximately 1km from the intake tower (Plate U4) ensuring that all tagged
fishentered the tunnel. This would not have been the case had they been released at

the intake tower.

The length frequency distribution of all tagged and released fishes is shown in
figure 7. Fishes ranged in length (combined total and fork length values) from 60
mn to 335 mm with the majority ranging up to 145 mm. C. gariepinus (Fig. 8 )
comprised the majority of the larger fish released having a mean TL of 208.8 mn, the
smallest catfish released was 145 mm TL. Awide range of L. umbratus specimens (110
m to 340 mm FL) were released but due to highmortality small numbers were used (mean -
FL was 176.2 mm) (Fig. 8). The largest group of released fishes constituted the
carp, C. carpio, FL of these fishes ranged from 60 to 240 mm. The majority of fishes

were below 170 mm FL (mean FL 114.6 mm)(Fig. 9).

Simultaneously, 215 markers were released (Plate 5), these would theoretically
travel at current speed through the tunnel. The markers were numbered, self
addressed table tennis balls filled with water to achieve neutral buoyancy. They
were expected to travel at the velocity of the water in the tunnel and provide a
method of determining when the released fishes would emerge. In addition, the
markers would not actively avoid capture as might fishes and it was suspectéd that a
greater recovery rate would be attained. Any recoveries of markers would be
related to recoveries of tagged fish and a relationship (if present) established.

If a relationship occurs between tagged fish and marker recoveries this would prove
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Figure 7: Length/frequency histogram of all species tagged and released
into the Orange/Fish Tunnel.
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Figure 8: Length/frequency histogram of all Clarias gariepinus and
Labeo umbratus tagged and released into the Orange/Fish Tunnel.
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Figure 9: Fork length/frequency histogram of all Cyprinus carpio tagged
and released into the Orange/Fish Tunnel.
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invaluable in subsequent studies of this type, particularly where survival
estimates are required. The major advantage attained from the technique would be
the removal of the necessity of handling and tagging fishes with their asscciated

difficulties.

The outlet facility was fished from the 6-12 December 1983 with 5 gill nets (2 X 30
mm, 45 mm, 47 mm, 86 mmmesh sizes)(Fig. 10) and the main canal was completely blocked

by an anchovy mesh bag seine (Plate 6).
4.3 Results

A total of 786 fishes were tagged (Table 11), and 716 of these were released into the
intake region of the tunnel. Lowmortality in handling, tagging and transport was
achieved with C. gariepinus and C. carpio which ccmprised the bulk of the tagged

specimens. A low percentage of lost tags was noted prior to the release (Table 11).

During the five day recovery operation conducted from the 5th to the 9th of December
1983 no tagged fish were recaptured (Table 12). In subsequent excursions there
were likewise nil returns. Two L. capensis and one C. gariepinus were captured
during the operation but showed no signs of injury due to tagging. A total of 26
(8.3% of the total released) markers were recovered all at the tunnel outlet

approximately 8 months after the initial marker and tag releases.
4.4 Discussion

Mark and recapture programs on fishes have an extensive literature (Goldner et al.,

1972; Bayliff, 1979; Gunnes & Refstie, 1980; Koch & Schoonbee, 1980; Hankin, 19862;
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Figure 10:

Discharge embayment of Orange/Fish River Tunnel, essentially
partitioned into three longitudinal compartments (1,2,3).

Dotted lines indicate the position forthe gill nets set in the
embayment (length of net in metros (m), mesh size in millimeters
(mm)). Arrows indicate direction of water flow. Compartments
1 and 3 essentially were for overflow only.























































































































































































