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Field work details 
 

Lolldaiga Hills Ranch is a 49,000 acre livestock and wildlife ranch located 20 km northwest of 

Mount Kenya at an altitude of 1,700 – 2,300 metres. The ranch  comprises a diversity of 
topographical and geological features including bush land, short grass plains, cedar/olive 

forest, and riverine forest. The aquatic systems are comprised of dams, luggas, and, at the 
southern boundary,  the Timau River.  The ranch has a series of dams along several valleys.   

 

The Kenya Wetlands Biodiversity Research Team (KENWEB) www.kenweb.or.ke, based at 

National Museums of Kenya, visited Lolldaiga Hills Ranch on the 17th and 18th September 
2015 to carry out a survey of fish and other aquatic organisms. The team comprised: Wanja 

Dorothy Nyingi (Head Ichthyology, NMK; coordinator KENWEB), Joseph Gathua (Chief 
Technologist, Ichthyology, NMK), Ray Schmidt (Smithsonian Postdoc, NMK and Mpala 

Research Centre), Olivier Hamerlynck (Wetlands Ecologist KENWEB and NMK affiliate), 
Stephanie Duvail (Geographer, IRD, and coordinator KENWEB), and Sheila Funnell 

(Herpetologist KENWEB). 

 

The field visit begun with a meeting at the Main House where Yvonne de Jong, Tom Butynski, 
and Mike Roberts briefed the team on various aspects of the hydrology of the ranch. They 

accompanied the team to the field on the morning of 17th September to a valley were Dams 3, 
4, 5, and 6 are located. There is a creek between Dams 5 and 6. In the afternoon, the team 

sampled the Timau River near the Lolldaiga Main Gate. 

 

On 18th September, the team met once again at the Main House with Tom Butynski. Julius 
Mathiu then guided the team to the Sinyai Lugga near the north end of the ranch, to Dam ya 

Fisi and Dam ya Samaki), and to the Timau River at the confluence with the Sirimon River. 

  

http://www.kenweb.or.ke/


 4 

Survey methods 
 

 

Electrofishing 

Seine net fishing    Scoop net fishing 

Georeferencing       Water quality recording 
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General findings 
 

Even though the dams within Lolldaiga contained no fish, interestingly many of them had 

significant numbers of piscivorous birds such as Little Grebe, Yellow-billed Stork, Pink-
backed Pelicans, Great White Pelicans, and various species of herons and egrets. All of these 

appeared to be feeding on the abundant tadpoles of Clawed Frogs Xenopus sp. 

 

Water quality 
 

Various physicochemical parameters were measured to test the suitability of the water for 
organisms (Table 1). These included dissolved oxygen (D.O), temperature, conductivity and 

pH. For moving water, D.O above 4 mg/l is considered good for most organisms and any figure 
below that should raise alarm. In dams, however, figures are normally below this. pH that is 

mildly basic (around 7.2-8.5) is considered good. Conductivity far above 0.25 mS/cm in fresh 
water is normally prohibitive to many organisms. If these are taken to be true considerations, 

then only Dams 3 and 5 in Lolldaiga Ranch have favourable aquatic environments. However, 
presence of macroinvertebrates, amphibians, and birds indicates that these factors should not 

be considered in isolation to, for example, mixing of water with fresh sources, time, and season 
of sampling. During the dry season, water quality, though relatively suitable for organisms, 

indicates signs of stress. The substantial inputs of urine and faeces (from livestock and wildlife) 
into the dams are probably the origin of the relatively high conductivities recorded. This 

probably also explains the high nutrient content and productivity. 

 

Table 1: Physicochemical Characteristics of Sampled Sites 

 

 LOCALITY PHYSICOCHEMICAL CHARACTERISTICS 

Date Site Time  Northings Eastings Conductivity  

(mS/cm) 

Salinity  

(ppt) 

Temp  
0C 

D.O  

(mg/l) 

Ph 

17th Sept 2015 Dam 3 Morning 0.22680 37.11720 0.19 0.09 26.8 6.27 8.22 

 Dam 4 Morning 0.22956 37.11038 0.42 0.10 26.3 3.42 7.78 

 Dam 5 Afternoon 0.22947 37.10955 0.00 0.00 25.4 3.00 7.54 

 Creek Afternoon 0.23010 37.10783 0.66 0.32 16.7 3.31 7.73 

18th Sept 2015 Sinyai Lugga Morning Dry during survey 

 Dam ya Fisi Morning 0.28862 37.12552 0.58 0.28 24.6 5.52 7.98 

 Dam ya Samaki Afternoon 0.12300 37.03559 0.41 0.20 24.2 3.00 8.26 

 Timau / Sirimon confluence Afternoon 0.12913 37.09355 0.34 0.17 19.9 8.05 8.03 
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Macroinvertebrates 
 

Macroinvertebrates are commonly used for biological monitoring due to their differential 

sensitivity to environmental conditions. The most sensitive orders are Trichoptera (caddis 

flies), Ephemeroptera (mayflies), and Plecoptera (stoneflies). The moderately sensitive orders 

are Coleoptera (beetles), Odonata (dragonflies and damselflies), Mollusca (snails), and 

Hemiptera (bugs). The presence or absence of sensitive orders and their proportions shows how 

healthy an ecosystem is. In the case of the dams and rivers along Lolldaiga, the presence of 

moderately sensitive species may suggest the beginning of deterioration, common during the 

low water levels of the dry season. There is, however, a need for more intensive sampling to 

establish this. 

  

  

Fig. 1: Order Hemiptera; (water scorpion)          Fig. 2: Order Mollusca ( family Lymnaeidae)  

 

Fig. 3: Order Odonata; family Gomphidae; (dragonfly larvae) 
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Findings in Survey Sites 
Dams 3, 4, 5 and creek 

These series of dams run along a valley fed by springs and are located north of the Farm House. 

None of these contained fish.  

 

 

Fig. 4: White Pelicans in Dam 3               Fig. 5: KENWEB team measuring water quality 

 

 

Fig. 6: Xenopus sp. tadpoles                    Fig. 7: Xenopus sp. 

  

Sinyai Lugga: 

Sinyai Lugga is located in the north of the ranch and exits the ranch at the north boundary. . 

The sampling site, at ca. 1700 m asl, comprised mainly of bushland, short grass, and acacia 
trees. A sand dam, built to allow wildlife and cattle access to water during dry periods, was 

destroyed by a severe flood 2  years ago. Elephants, and many other species of large mammal, 
frequent the lugg. The lugga, which flows mainly in April and May, was dry and appeared to 

have been dry for some months. As a result, no sampling was carried out. 
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Fig. 8: The dry bed of Sinyai Lugga              Fig. 9: The sand dam at Sinyai Lugga which lies  
      broken after a severe flash flood 2 years ago 

 

Dam ya Fisi: 

Dam ya Fisi is located near the northern end of the ranch at around 1,800 m asl. The dam 
sustains wildlife and cattle for approximately 10 months of the year. During the rainy seasons, 

Dam ya Fisi unites with another water source lower down providing connectivity between 
sources. Predators such as lions and hyenas frequent the site. During the field survey, a group 

of baboons, as well as a herd of cattle, drank from the dam. Scoop net collections offered 
Xenopus sp. tadpoles at varying stages of metamorphosis. 

 

 

Dam Samaki: 

 

Dam ya Samaki 

Dam ya Samaki is located at the southern end of Lolldaiga Hills Ranch at around 1900 m asl. 

This dam is surrounded by small hills that act as a catchment for this specific locality. During 
the field survey, herds of cattle and sheep were present, drinking from the dam. Algae present 

at the dam boundary indicate high nutrient enrichment of the water source. Seine net collections 
produced large numbers of Xenopus sp. in adult, tadpole and metamorphosing form.  

Fig. 10: Xenopus sp. at various stages of 

metamorphosis at Dam ya Fisi  

Fig. 11: Herds of community cattle visit 

Dam ya Fisi to drink 
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Confluence of Timau River and Sirimon River 

The Timau River represents the southern border of the ranch. The confluence of the Timau and 
Sirimon Rivers occurs near the southwest corner of the ranch. As the team arrived for the 

survey, sand was being harvested from the site. Degradation along the bank at the point of 
confluence may be evidence of high and continuous sand harvesting. The Timau River was 

relatively fast flowing. The Sirimon River, however, was but a trickled at the point of 
confluence. Surveys were carried out in Timau River, upstream from the confluence, and in 

Sirimon River, both upstream and downstream from the confluence.. All three seine net 
collections provided specimens of Garra hindii at varying stages of development. No Xenopus 

sp. was encountered. A water scorpion, belonging to the family Nepidae was found in the 
Timau River. All along this southern border agriculture is being practised on slopes and down 

to the edge of the Timau River. This adds substantial sediment loads to the river during rains. 

 

 

 

Fig. 12: Algal blooms surround the 

borders of Dam ya Samaki  

Fig. 13: Numerous adult specimens of 

Xenopus sp. were found at Dam ya Samaki  

Fig. 14: Numerous Garra hindii collected at 

the confluence of Timau River and  Sirimon 

River 

Fig. 15: Sand harvesting at the confluence 

of Timau River and Sirimon River 
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General conclusions 
 

No fishes were collected within the Lolldaiga Hills Ranch. Sinyai Lugga, which flows within 

the northeast corner of the ranch, likely contains fishes during the seasonal rains, but was dry 
during our survey (Figures 5 & 6).  On the south end of the ranch, the Timau River yielded 

only one species of fish, Garra hindii. This fish was relatively abundant, with several age 
classes present. Previous surveys collected additional fish species in the Timau River. On-

going research is aimed at determining the cause for the observed loss of fish diversity within 
the Timau River. 

 

In addition to the seasonal rains, long term climatic patterns may impact the aquatic 

communities within the ranch. All dams sampled do not appear to have any surface level 
connection with permanent water bodies (Timau River or Sinyai Lugga) throughout the year. 

It is possible that episodic events (e.g., El Niño Southern Oscillation) allows fishes and other 
aquatic fauna to colonize dams and impoundments within Lolldaiga Hills. It is recommended 

that the larger dams with close proximity to permanent water bodies (e.g., Dam ya Fisi and 
Dam ya Samaki) be resurveyed after the next heavy rains. This would allow us to determine if 

recolonization by aquatic fauna periodically occurs. 

It would be interesting to set up a hydrological monitoring system with stage boards and note 

what rivers flowed over what time periods. Flow measurements would also be highly relevant 
for the springs as well as establishing correlations with a set of rain gauges. Centralising rainfall 

data from neighbouring ranches would improve understanding of the patchiness of rainfall and, 
with historical data, help monitor climate change. A full weather station with evaporation, wind 

speed, etc., would be a good investment.   
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