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Objective:  

To translocate rainbow trout from the Kromrivier in the Cederberg (Kromrivier Farm) to the Jan Du Toit’s 

River (Waaihoek, Worcester area). 

Motivation: 

Dramatic decline in numbers and accumulation of mutations in the Jan Du Toit’s River rainbow trout 

population. 

 

1. Brief History on the Jan Du Toit’s River 

The Jan Du Toit’s River is situated in the Waaihoeksberg area in the Southern Hex River Mountain range 

near Worcester. The “kloof” area which holds rainbow trout falls largely on a Cape Town Section property 

(Remainder Farm 190) for which public access is controlled by the Mountain Club of South Africa. The Jan 

Du Toit’s River was stocked with rainbow trout fingerlings in the 1960’s by a team of anglers led by Archie 

Coetzee and Peter Beal (CPS archives). This is the only recorded stocking on the Jan Du Toit’s River and the 

present trout population should still be descendants of that particular stocking procedure. The river was 

never regulated in terms of recreational fishing for trout; however, the CPS was recently granted 

permission to control access for recreational anglers that belong to this club. Overall, general public access 

is still controlled by the MCSA and the Van Zyl family that owns the farm at the base of the “kloof”. 

 

2. Current population status of rainbow trout in the Jan Du Toit’s River  

The current condition of the Jan Du Toit’s River rainbow trout population is considered poor. Since record 

keeping (although limited statistical information is available) from the year 2005 until 2013, it is evident 

that due to the limited number of rainbow trout introduced to the Jan Du Toit’s River system previously, a 

genetic bottleneck has occurred in this population. The accumulation of mutations in the offspring has led 

to serious deformities in the trout and most likely a high percentage of fatality in fry and young fish leading 

to a decline in trout numbers. 

The accumulation of mutations affecting the phenotype, i.e., outer appearance, included changes in the 

skeletal structure (malformed jawline and mouthparts – Figs. 1A & 1B; as well as deformities in the 

vertebral column – Figs. 2A and 2B) of the trout. Numerous abnormalities around the head, including 

extended and skew-grown lower jaws, poorly developed opercula leading to exposed gills and gill 

malformation, was first observed and reported by anglers in 2004. Angling data (including fish length and 

numbers) collected by Billy De Jong, Leonard Flemming, Liam Surridge, Philip Hills , Ben Rollinson, Graham 

Sutherland and Darryl Lampert (CPS members that regularly visit the Jan Du Toit’s River and keep record of 

fish captured) from the years 2005, 2006, 2009, 2011 and 2013 is presented in Table 1. In the year 2005, a 

large female fish (22 inches = 55.88 cm) with a skew-grown lower jaw was photographed and documented 

by the CPS (Fig. 3 and Table 1). In the year 2006, some juvenile fish and one male and one female fish 

(statistically calculated at 17.6% of caught fish – Table 1) displayed this abnormality as well as other 

abnormalities in the mouthparts. The most recent data (Sept. 2013, Table 1) showed that the percentage 
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of fish displaying mutations have increased significantly (calculated at 62.5% with the limited data 

available). 

 

 

 

 

 

Figure 1 A) Deformed mouth (arrows) of a juvenile rainbow trout from the Jan Du Toit’s River; B) 

deformed lower jaw of a 27.94 cm male fish caught in the Jan Du Toit’s River.  
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Figure 2 A) Lateral view and B) dorsal view of a Jan Du Toit’s River rainbow trout with a deformed 

vertebral column near the caudal peduncle. 
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Table 1 Sex and length of trout and the occurrence of mutations in trout caught in the Jan Du 
Toit’s River in 2005, 2006, 2009, 2011 and 2013 

Date No. Sex Length in cm Phenotypic mutation present % Fish with mutations 
Nov 2005 1 Male 30.50 -  
 2 Female 40.64 - 
 3 Juvenile <25.40* - 

 4 Female 35.56 - 
 5 Juvenile <25.40 - 

 6 Juvenile 25.40 - 

 7 Female 30.50 - 
 8 Juvenile <25.40 - 

 9 Juvenile <25.40 - 
 10  Juvenile <25.40 - 

 11 Juvenile <25.40 - 
 12 Female 45.72 - 

 13 Male 35.56 - 

 14 Female 45.72 - 

 15 Female 55.88 + 
 16 Female 35.56 - 

 17 Male 30.50 - 

 18 Juvenile 25.40 - 
 19 Female 43.18 - 

 20 Juvenile <25.40 - 
 21 Juvenile 25.40 - 

 22 Male 30.48 - 
 23 Female 30.48 - 

 24 Female 33.02 - 

 25 Juvenile 25.4 - 

 26 Female 35.56 - 
 27 Female 40.64 - 

 28 Male 38.10 - 

 29 Male 27.94 - 

 30 Juvenile <25.40 - 

 31 Juvenile <25.40 - 
 32 Juvenile 25.40 - 

 33 Female 30.48 - 
 34 Male 30.48 - 

 35 Juvenile <25.40 - 
 36 Male 25.40 - 

 37 Juvenile <25.40 - 
* 25.4 cm = 10 inches 

 

 

 

 

2.7% 
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Table 1 cont. 
Date No. Sex Length in cm Phenotypic mutation present % Fish with mutations 

Oct 2006 1 Juvenile <25.40 +  
 2 Juvenile <25.40 - 

 3 Juvenile <25.40 + 
 4 Juvenile <25.40 - 

 5 Juvenile <25.40 + 
 6 Juvenile 25.40 - 

 7 Female 30.50 - 

 8 Juvenile <25.40 - 
 9 Juvenile <25.40 - 

 10  Juvenile <25.40 + 
 11 Juvenile <25.40 - 

 12 Female 40.64 - 
 13 Male 35.56 - 

 14 Juvenile <25.40 - 

 15 Female 38.10 + 

 16 Male 30.50 - 
 17 Male 30.50 - 

 18 Juvenile <25.40 - 

 19 Juvenile 25.40 - 

 20 Juvenile 25.40 - 

 21 Juvenile 25.40 - 
 22 Male 30.48 + 

 23 Female 45.72 - 
 24 Female 43.18 - 

 25 Juvenile 25.4 - 
 26 Female 30.48 - 

 27 Male 30.48 - 
 28 Male 27.94 - 

 29 Female 35.56 - 

 30 Juvenile 25.40 - 
 31 Juvenile 25.40 - 

 32 Juvenile <25.40 - 
 33 Juvenile 25.40 - 

 34 Juvenile <25.40 - 

 

 

 

 

 

 

 

17.6% 
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Table 1 cont. 
Date No. Sex Length in cm Phenotypic mutation present % Fish with mutations 

Oct 2009 1 juvenile 25.40 -  
 2 juvenile <25.40 - 

 3 Male 27.94 - 
 4 Female 35.56 - 

 5 Male 30.50 + 

 6 Juvenile 25.40 - 

 7 Female 30.50 - 
 8 Juvenile <25.40 - 

 9 Juvenile <25.40 - 

 10  Juvenile <25.40 - 

 11 Juvenile <25.40 + 

 12 Female 30.50 + 
 13 Female 35.56 - 

 14 Juvenile <25.40 - 
 15 Juvenile 25.40 - 

 16 Male 30.48 + 
 17 Male 27.94 + 

 18 Juvenile 25.40 - 
 19 Juvenile <25.40 - 

 20 Juvenile <25.40 - 

 21 Juvenile <25.40 - 
 22 Juvenile <25.40 - 

 23 Juvenile <25.40 - 
 24 Juvenile <25.40 - 

 25 Juvenile <25.40 + 

 26 Juvenile <25.40 + 

 27 Juvenile <25.40 + 
 

 

 

 

 

 

 

 

 

 

 

29.6% 
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Table 1 cont. 
Date No. Sex Length in cm Phenotypic mutation present % Fish with mutations 

Oct 2011 1 juvenile <25.40 -  
 2 juvenile <25.40 - 

 3 juvenile <25.40 + 
 4 juvenile 25.40 - 

 5 juvenile <25.40 - 

 6 Female 30.48 - 

 7 juvenile 25.40 + 
 8 Juvenile <25.40 - 

 9 Juvenile <25.40 - 

 10  Female 30.48 - 

 11 Juvenile <25.40 + 

 12 Juvenile <25.40 + 
 13 male 27.94 + 

 14 Juvenile <25.40 + 
 15 Juvenile <25.40 - 

 16 Juvenile <25.40 + 
 17 Juvenile <25.40 + 

 18 Female 35.56 - 
 19 Juvenile 25.40 - 

 20 Juvenile 25.40 + 

 21 Juvenile <25.40 + 
      

Sept 2013 1 juvenile 25.40 -  

 2 juvenile 25.40 + 

 3 juvenile 25.40 + 
 4 juvenile 25.40 + 

 5 juvenile <25.40 - 
 6 Female 35.56 - 

 7 Male 30.48 + 
 8 Female 40.64 + 

 

 

 

 

 

47.6% 

62.5% 
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Figure 3 A 55.88 cm Jan Du Toit’s  River hen fish with a jaw deformity; this fish was caught in 2005. 

 

From the data of the years 2005 - 2011 in Table 1, it is evident that a decline in trout numbers are taking 

place; this is also the main complaint received by the CPS office from visiting anglers. Furthermore, the 

frequency of mutations observed in caught rainbow trout has increased significantly from 2005 (recorded 

at 2.7%) until date (62.5%) where the probability (p) of catching a trout with a mutation in 2013 = 0.0016 (p 

≤0.05 is significant).  

The CPS committee recognised the need to restock the Jan Du Toit’s River to prevent further inbreeding 

and mutational accumulation in this trout population. It is well known that variation in phenotypic 

mutations may increase in a population in which progressive inbreeding takes place (Dunham, 2011). 

Inbreeding can be greatly reduced by crossing unrelated populations, even if these populations themselves 

are inbred (Frankham, 2005).  It is recommended that fresh stock is introduced to the system; by crossing 

the current population with an unrelated population may solve the problem in the short term (unknown 

period; may be anything from 25 to 50 years if based on 25 generations reaching sexual maturity at 2 years 

of age). A mixed population of stock from unrelated populations (2 or more populations) would solve 

genetic inbreeding and mutational accumulation long-term (more than 50 generations; possibly more than 

100 years based on the calculation above). 

It is therefore requested from Cape Nature to give the CPS permission and issue the necessary permit(s) to 

provide this trout fishery with fresh stock to increase the genetic fitness in this population. The Kromrivier 

trout can be used initially and the fishery can be monitored by the CPS to record any changes and the 
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duration of these changes. In other words, if the introduction of fresh stock releases the current 

population of mutations and for how long the restored population remains free of mutations.  

 

3. Disease evaluation prior to translocation 

To prevent the introduction of diseases to the Jan Du Toit’s River (or the hatcheries Fizantakraal and Three 

Streams), three randomly selected Kromrivier trout will be killed and analysed externally and internall y for 

infected areas, and microscopically to exclude the presence of parasites  by Dr. Leonard Flemming (Dr. 

Leonard Flemming runs the aquaculture quality and health management programme for trout in the 

Western Cape and is qualified with a PhD in aquatic and fish diseases and especially those that affect trout 

in South Africa). Trout that appear infected, i.e., displaying open wounds, severe scale loss or gill disease, 

will be killed and disposed of by incineration at the Drakenstein Veterinary Clinic.  

The Kromrivier is not a recognised area where controlled or notifiable diseases have occurred. In the case 

of epizootic ulcerative syndrome (EUS, caused by Aphanomyces spp.) being of concern, this disease has 

until date been associated with the spread of tilapia (where specifically Israeli tilapia has been blamed for 

spreading the disease), which is hypothesized to serve as a possible host for EUS (noted in correspondence 

with Olaf Weyl of the South African Institute for Aquatic Biodiversity - SAIAB). There are no tilapia species 

that occur in the Kromrivier and there is no record of the introduction of Israeli tilapia in the Kromrivier. 

Furthermore, the RSA is regarded as free of viruses that affect salmonids. 

 

4. Future stockings and the Cape Nature/FOSAF/CPS relationship 

The genetic bottleneck observed in the Jan Du Toit’s River rainbow trout is considered a special case and 

CN should under no circumstances see the translocation of Kromrivier trout to this river and in other words 

“stocking” of this river as the norm for CPS rivers  and/or other rivers in the Western Cape in the future. A 

problem that has a notable impact and that threatens the fishery was identified and CN is requested by 

FOSAF to grant the CPS permission to restore this fishery, which is one of the most popular and few trout 

fisheries left in the Western Cape. Something to bear in mind is that this will be a controlled 

translocation/stocking programme in a controlled fishery. 

As pointed out previously, it may be necessary to stock the Jan Du Tot’s River with eggs stripped and 

fertilized from a reservoir population of Kromrivier trout that will be kept at the hatcheries Fizantakraal 

(Du Toit’s Kloof) and Three Streams (Franschhoek) in addition to the translocation of fish to this river, until 

enough “fresh” stock has been introduced to overcome the genetic bottleneck and to rid the population of 

the mutations observed. The number of successful stockings to save the current population is hard to 

calculate, but it is proposed that two additional egg stockings be performed in consecutive years (for 

instance 2014 and 2015, or 2015 and 2016) after which the population should be monitored for at least 25 

years to confirm the deletion of the mutations. 
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Update on the trout translocation project      31 October 2013 

After receiving the necessary permits from CapeNature, rainbow trout were collected from the Kromrivier 

on 6 October and 9 October and transported to the Molapong trout hatchery in Dut Toit’s Kloof. A total of 

41 live rainbow trout (varying in length from 15 – 31 cm, Table 2) were collected by Leonard Flemming, 

Ryan Weaver and Philip Hills. Only four fish died in transport and two fish were killed for a disease survey 

(of a 47 batch total). A fish disease survey, which involved microscopic analysis of the skin and gills and 

macroscopic analysis of the internal organs, determined that the sampled fish from the Kromrivier were 

disease free, i.e., no parasites observed microscopically and no clinical signs of disease observed 

macroscopically. The trout were in superb condition with a fair amount of visceral fat; no fin and/or skin 

abrasions were observed and no abnormalities were detected in the dissection procedure. Unfortunately 

not enough fish were collected to distribute the stock to the Three Streams hatchery in Franschhoek, and 

the Jan Du Toit’s River was not stocked directly with trout due to time constraints and the practical 

difficulty of hiking live fish of > 6 inches into a gorge. 

 

Table 2 Details of rainbow trout caught in the Kromrivier, total length (rounded off) and the GPS 

coordinates of every fish caught are given by date. 

Date No. Length in cm GPS location where caught Description (pool) 

6 Oct 2013 1 19 32°32'3.92"S, 19°14'37.02"E Krom 1 

 2 16 32°32'5.07"S, 19°14'34.75"E Krom 2 
 3 25 32°32'4.67"S, 19°14'34.41"E Krom 3 

 4 16 32°32'4.67"S, 19°14'34.41"E Krom 3 

 5 19 32°32'4.80"S, 19°14'34.63"E Krom 4 

 6 21 32°32'5.71"S, 19°14'31.42"E Krom 5 

 7 16 32°32'5.54"S, 19°14'29.96"E Krom 6 
 8 25 32°32'5.81"S, 19°14'21.36"E Krom 7 

 9 27 32°32'5.81"S, 19°14'21.36"E Krom 7 
 10 22 32°32'6.19"S, 19°14'20.35"E Krom 8 

 11  23 32°32'6.19"S, 19°14'20.35"E Krom 8 
 12 17 32°32'6.33"S, 19°14'19.69"E Krom 9 

 13 19 32°32'6.68"S, 19°14'17.28"E Krom 10 
 14 17 32°32'6.79"S, 19°14'16.12"E Krom 11 

 15 24 32°32'6.78"S, 19°14'10.84"E Krom 12 

 16 30 32°32'7.00"S, 19°14'6.11"E Krom 13 
 17 22 32°32'7.00"S, 19°14'6.11"E Krom 13 

 18 19 32°32'7.23"S, 19°14'4.96"E Krom 14 
 19 21 32°32'7.42"S, 19°14'0.52"E Krom 15 

 20 16 32°32'7.16"S, 19°13'48.43"E Krom 17 

 21 25 32°32'7.16"S, 19°13'48.43"E Krom 17 

 22 26 32°32'7.16"S, 19°13'48.43"E Krom 17 
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Table 2 cont. 

9 Oct 2013 1 29 32°32'5.07"S, 19°14'34.75"E Krom 2 

 2 22 32°32'5.81"S, 19°14'21.36"E Krom 7 

 3 26 32°32'5.81"S, 19°14'21.36"E Krom 7 
 4 22 32°32'7.68"S, 19°13'55.55"E Krom 16 

 5 31 32°32'7.16"S, 19°13'48.43"E Krom 17 
 6 15 32°32'7.16"S, 19°13'48.43"E Krom 17 

 7 16 32°32'7.13"S, 19°13'47.48"E Krom 18 
 8 17 32°32'7.19"S, 19°13'47.03"E Krom 19 

 9 15 32°32'7.78"S, 19°13'45.14"E Krom 20 

 10  19 32°32'7.78"S, 19°13'45.14"E Krom 20 
 11 21 32°32'7.78"S, 19°13'45.14"E Krom 20 

 12 16 32°32'8.85"S, 19°13'41.76"E Krom 21 
 13 15 32°32'8.67"S, 19°13'38.41"E Krom 22 

 14 17 32°32'9.14"S, 19°13'36.62"E Krom 23 
 15 22 32°32'9.44"S, 19°13'34.27"E Krom 24 

 16 24 32°32'9.30"S, 19°13'30.78"E Krom 25 

 17 18 32°32'9.02"S, 19°13'16.65"E Krom 26 

 18 23 32°32'9.02"S, 19°13'16.65"E Krom 26 
 19 19 32°32'9.02"S, 19°13'16.65"E Krom 26 

 20 16 32°32'9.08"S, 19°13'15.92"E Krom 27 

 21 24 32°32'8.79"S, 19°13'11.91"E Krom 28 

 22 25 32°32'8.69"S, 19°13'11.36"E Krom 29 

 23 20 32°32'8.69"S, 19°13'11.36"E Krom 29 
 24 17 32°32'8.69"S, 19°13'11.36"E Krom 29 

 25 15 32°32'8.69"S, 19°13'11.36"E Krom 29 
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Images on Google earth displaying the pools where fish were caught (Table 2): 
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The following aims will be pursued by FOSAF and the CPS in the upcoming months: 

1. To perform genetic tests on the Jan Du Toit’s  River trout to determine the cause of phenotypic 

deformities and the level of inbreeding (if indeed the cause). 

2. To perform genetic tests on the Kromrivier trout to determine ancestral lineage. 

3. To send frequent updates to CapeNature in PDF format to document the project and follow 

proceedings. 

4. To hand in applications (with a disease clearance certificate) for the transport and stocking of 

fertilised ova from the Kromrivier stock that would be maintained at the Fizantakraal hatchery to 

the Jan Du Toit’s River, when relevant. 


