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SUMMARY OF RECOMMENDATIONS

The summary of recommendations made by the Ecological Group is presented below :

Monitorine of Land-use changes as part of environmental studies in Oncho-Freed zones

1. Land-use changes monitoring, which might involve remote sensing application should be
incorporated into environmental monitoring studies in Oncho-freed zones (Para l3).

Handlins of excess prosramme insectides

2. OCP should approach appropriate agencies for them to handle excess insecticides at the end
of the Programme (Para 38).

Recordine and valorisation of achievements during the fifth financial phase

3*. Commendations should be awarded to hydrobiologists who have been invoived in OCP
activities for more than l0 years (Para 57).

4* Prepare a popular illustrated booklet of about 25-30 pages which will highlight OCP
environmental activities (Para 57).

5'N' Prepare a synopsis of scientific results from monitoring activities as a special issue of a
scientific journal (para 57).

Aquatic monitorine

6. Monitoring activities during 2000-2001 should be on the same watercourses and at the
same frequency as in 1999 (Para 58).

7. Organise a one week workshop to review and calibrate fish data collected by the national
hydrobiological teams (Para 58).

Ecological monitorine as part of the socio-economic development of Oncho-freed zones

8. A strong synergy between bio-diversity conservation and ecosystem management studies
in oncho-freed zones and existing development activities should be established (Para 6l).

* Recommendations also made during 20e session.



-3-

A. INTRODUCTION

1. The twenty-first session of the Ecological Group was held in Bamako, Mali, from 23'd to the
26th February, 2000, under the Chairmanship of Professor V.H. Resh, Chair of the Ecological Group.
Present at the meeting were the Director of the Onchocerciasis Control Programme, Dr. Boakye A.
Boatin, all members of the Ecological Group, a Representative of the Committee of Sponsoring
Agencies (Mr M. Sonou from FAO, Accra) and a World Bank consultant on Onchocerciasis, Dr S.

Leloup (see annex 1 for list of participants and 2 for list of documents).

Ooening session

2. The opening ceremony was presided over by the Representative of World Health
Organization (WHO) in Mali, Madam H6ldne Mambu-ma Disu. The Chairman welcomed all
participants to the meeting and gave the floor to the Programme Director. He also welcomed all
present to the 2l't session of the Ecological Group indicating that he was looking forward to seeing
the whole Ecological Group at work for the first time, having previously only read and heard of their
work. The Director recounted some of the major achievements of the Programme, its collaborators
and supporters, including the Ecological Group.

3. Achievements listed included the liberation of about 25 million hectares of fertile valleys,
preservation of the environment, and the human resource development associated. As the
Programme is to come to an end soon, the Director expressed OCP's concern over especially, how
excess insecticides would be handled and how all the liberated lands could be used with biological
diversity, and other natural resource conservation and management in mind. He ended by extending
the Programme's invitation to all for initiatives to address the various concerns and wished
participants successful deliberations.

4. The acting Chief of the Vector Control Unit (VCLD of the Programme, Dr. L. Yam6ogo, in a
short address welcomed participants and indicated that the VCU always took lessons while
observing and discussing environmental issues with the Ecological Group and associated experts. He
assured the Ecological Group of the importance VCU always attaches to their recommendations and
the efforts they make to implement them. Dr. Yam6ogo ended by extending the sincere appreciation
of VCU to all for coming again to assist the Programme.

5. The WHO Representative in Mali, Madam Hdldne Mambu-ma Disu speaking in the name
of the African Regional Director of WHO, thanked the Authorities of Mali, for the support they give
to WHO activities. She indicated that WHO in Mali, was pleased to host the Ecological Group
meetings. She then recounted the significance of aspects of the success of the Oncho Conhol
Programme and craved the indulgence of direct beneficiary countries to maintain the gains of the
Programme with special reference to judicious use of natural resources in oncho-freed areas. Finally,
she declared the meeting opened with a wish for fruitful deliberations.

6. Before continuing with the agenda of the meeting, Prof. V. H. Resh also welcomed
participants and thanked all present, espbcially the WHO Representative in Mali, her collaborators,
members of the Ecological Group, invited experts, and the Hydrobiologists for their continued
support to the Programme. As the previous speakers, Prof. Resh indicated the concems of the

Ecological Group over environmental management in Oncho-freed areas. However, the Group was

hopeful that the workshop to take place during the meeting will eventually contribute some answers
to the concerns.
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Joint Hvdrobioloeists/Ecoloeical Group meetine

7. This session was mainly devoted to a workshop on a project proposal for bio-diversrty
studies in the Oncho-freed zones. Nevertheless, a sum-up of the results of invertebrates and fish
monitoring was made by the hydrobiologists (see section E) and the meeting received and discusscd
brief technical presentations by two members of the Ecological Group and two invited experts.

a) Views on the bio-monitoring and ecological consequences of the insecticide treatment
in the Programme.

8. Dr B. Statzner, Research Director, CNRS France, a Hydrobiologist who was involvod in the
insecticides screening activities of the OCP, but had been away from the Programme area for
several years, reviewed some of the current approaches in relation to earlier considerations,
predictions and concerns, including those related to the prospect of rotating turo larvicidos during
1,978.

9. For current considerations, Dr Statzner highlighted the issue of Surber sarnpling without due
regard to surface area available for sampling and river discharge. He regretted that it had still not
been possible to interpret drift data to reflect densities and diversrty of benthic fauna becluse that
was the original intention for the drift sampling. However, he was pleased that apprehensious of the
early days over rotating two insecticides had been overcome and seven insecticides w@ being
rotated with no undue impact on entomofauna.

b) Bio-diversity measurements in relation to reptiles and amphibians.

10. Professor R. Drewes is Curator and chair of Deparhnent of herpetology, California Aoademy
of Science. His presentation was aimed at widening the scope of bio-indicators to be considered in
the monitoring component of the project to be related to bio-diversity conservation in Oncho-freed
zones. He drew attention to several issues to be considered in bio-monitoring of aquatic envilonment
and their riparian zones, and based on several of them presented amphibians as excellen! 'multi-
environment" and early waming indicators in aquatic ecosystems.

1 1. Finally, he reminded panicipants of the opportunity West African post-graduates will get to
study systematists of amphibians, if the organisms were included in the project, indicadqg that
amphibian systematists were a "dying species".

c) Methodologt of site description based on remote sensing using the cases of Leraba
and Pont de Po.

12. Prof. A. Reenberg a member of the Ecological Group, exemplified her presentation with
aerial photographs of the Leraba arca at different scales. She demonstrated the potential utility of
aerial photography and remote sensing products in large scale habitat monitoring and thus land-use
changes. The presentation was applicable to the current habitat quality assessment study undertaken
by the Hydrobiologists and also the future project under consideration.

13. In the discussion which followed, Prof. Reenberg indicated that interpretation of aerial
photographs by farmers has been shown to be feasible. She emphasized that it would be very useful
to include land-use changes monitoring in the project for Oncho-freed zones because they also
indicated how much pressure was on the land. The Ecological Group summed up the discussion by
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recommending that if appropriate, land - use changes monitoring which might include some of the
approaches mentioned by Prof. Reenberg should be included in the project for the Oncho-freed
zones.

d) The economical importance of the principal recommendations of the Ecological
Group

14. As an up-date to the status of the assessment, Prof. Colman member of the Ecological Group,
indicated that some progress had been made, but the job was not concluded. First, decisions had
been made about the size of marketable fish catch ihroughout the sub-region impacted by the
Progamme, but further consideration needed to be given to the time profile of beneficial impacts.
Also some fish prices for Mali since 1974 had been obtained but more was needed from the other
countries. Prof. Colman indicated that he intended also to consider larvicide cost arising from the
decision to reduce environmental damaging effect which would otherwise have happed. The
discussions which followed were mainly suggestions of new parameters for Prof. Colman to
consider and their justification.

e) Worl<shop on project proposalfor bio-diversity studies in Oncho-freed zones.

15. Prcf. Resh opened the workshop with reference to concems of the Programme over
environnrental issues within aquatic ecosystems in Oncho-freed zones. He indicated that one of the
initiatives by the Programme had yielded a preliminary project proposal, which was the subject of
the workshop.He then introduced Dr. Susanne Leloup, a consultant to the World Bank who was at
the meeting to coordinate the workshop. Dr Leloup introduced a preliminary proposal document
with the title: "West African Freshwater Bio-diversity Conservation and Ecosystem Management
Project."

16. Copies of the proposal document were distributed to participants as Dr Leloup explained
parts of the document and some characteristics the World Bank would expect the project to have in
the process of finalising the proposal. For example:

i) That the project would be expected to aim at preventing the loss of bio-diversity
mainly through the action of local communities.

ii) The project would be expected to function to compliment existing or ongoing eflorts
at rural development through bio-diversity conservation or management.

iii) That it was imperative to communicate project concept and intended sites to country
focal points GEF for discussion and support.

Various issues raised by Dr Leloup in her presentation were discussed and the following
decisions made :

a. Burkina Faso, C6te d'Ivoire and Ghana would be country participants of the project. Guinea
would be considered a potential partner, pending outcome of project finalisation workshop.

b. The target areas shall be watershed areas involving OCP monitoring sites where human
population pressure is experienced due to settlement or settlement activities.
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c. The project will emphasise threats to bio-diversity which are controllable by community
participatory management practices.

d. "Environmental Impact Assessment" as is usually understood, shall not be an issue of the
project with respect to developmental activities in target areas.

e. The project, as an activity, shall identify locations within target areas which should be
recommended for protection for wider bio-diversity conservation interests.

f. There should be a partnership between the GEF project and the development projects on the
watershed areas.

g. Hydrobiologists of project countries shall be requested to provide some site characteristic
information for proposal finalisation prior to the follow-up workshop.

h. The life time of project shall be "short"; that is up to three years.

i. A project finalisation workshop would be held in Ouagadougou in Jtrne 2000.

17. In view of discussions held and agreements presented, a call was made for srggested
activities of the project. A long list of subjects was submitted (Annex 4). This was prelininarily
organised by a group of participants as part of the Workshop. Finalisation of the activity w13 left as
part of the preparatory activities for the follow-up workshop.

18 The Chairman ended the workshop by thanking participants for their contributions.

B. ADOPTION OT'THE AGENDA

19. The agenda as presented in the table of contents was proposed and adopted by participarrts.

C. f,'OLLOW UP OF RECOMMEI\IDATIONS OF TIIE 2OTH SESSION OF TIIE
ECOLOGICAL GROTTP

20. Almost all recommendations made
implemented. However with regard
clarification (see chapter E)

D. VECTOR CONTROL UNIT ACTIVITIES IN 1999

General overview of VCU activities

21. The acting Chief VCU reported that activities of the Unit during 1999 were accompanied by
three Major facts as follows :

a. A new aerial operations contract which needed only five helicopters instead of nine wed in
1998. Thus the reduction of guaranteed flight hours from4770 to 3002.

b. Reduction in research activities.

by the Ecological Group during its 20ft session were
to activities of valorisation the Group gave pr€cision/
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c. Partial reorientation of aquatic monitoring activities.

In spite of the above alterations, vector control activities continued with the same intensity
putting emphasis on the use of the biological insecticide B.t H-14 as a replacement for phoxim for
example. Intensive prospection and captures were conducted in specific interventions areas (trouble
spots), and larviciding was also intensified wherever necessary, with the pilots being accompanied
by technicians from the Programme.

22. Results obtained were good. For example, out of 107 points of capture regularly visited only
8 had annual transmission potential (ATP) higher than 100 infective larvae of Onchocerca
volvuluslmanlyear.

23. Then considering transmission of human onchocerciasis by the savanna species of Simulium
damnosum, only three catching points have an ATP higher than 100. These were Fifa on the
Tinkisso in Guinea, Asubende on the Pru in Ghana and Titira on the Keran in Togo. For these
locations, actions are being taken to improve the situation.

24. Finally, the unit stessed on the transfer of certain entomological activities to national teams.

Thus, national entomologists trained earlier by the Programme led the following activities during
1999.

i) Studies for early detection of recrudescence.
ii) Impact of ivermectine on tansmission.
iii) Simulium.nuisancecontolactivities.
rv) kwentory of local repellents and testing of the most common and widespread ones.

25. This first step benefited from the financial involvement of some participating countries.

Generally speaking, activities of VCU during the year centered on resolving problems at
trouble spot areas as well as country preparedness for conducting post-OCP entomological activities.
In the whole located area, precautions taken with use of larvicides included rotation of the
operational insecticides and adherence to cautions sounded by the Ecological Group on the use of
permethrin and Carbosulfan. Criteria for choice of larvicides to be used were:

Susceptibility of the Simulium damnosum larvae to the larvicide
Toxicity on non-target aquatic fauna.
Discharge of the river
Cost / effectiveness ratio for the use of the larvicide.

Utilisation of larvicides in the East Zone

26. In relation to entomological results and discharges recorded in the eastern zone, there was
total suspension of aerial larviciding for three weeks during the year 1999. These were the 14, 15

and 16th weeks (i.e. 05 to 25 April). There was also minimum treatment during the 12ft and 13th

weeks (i.e. March 22"d to nprlt +t). Maximum treatment was effected in week 39 (i.e. 27't'

September to 3'd October).

27. The Oti was experimentally treated during January and February of 1999 with a cycle of
temephos, four cycles of pyraclofos and one cycle of B.1. H-14. The Daka river was also

D
ii)
iii)
ir)
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experimentally treated from week 34 to 39 with 5 cycles of pyraclofos and a cycle of permethrin
with the objective of protecting the river Pru. However, no impact of the treatments were observed
on the Pru. Further prospection pointed to the source of the problem on the Pru and the necessary
steps are being taken.

28. In addition to carrying out larviciding in rotation adhering to the cautions of the Ecoilogical
Group regarding the use etafinprox, pyraclofos/permethrin and carbosulfan. Careful entomological
evaluations carried out revealed that out of 51 vector catching points in the zone, two had an ATP
higher than 100. These were Asubende on the Pru in Ghana and Titira on the Keran in Togo. Actions
are in progress to correct the situation.

Utilisation of larvicides in the Westem Zone

29. In the Western ZoLe, eleven rivers, in three countries were treated with larvicidos dunqg
1999. The river courses treated added up to 6,673 Km and thus eligible to larviciding. Tbe longest
circuit of treatment occurred during the 5tr week, with 4,330 Km of river distance treated and ttrc
shortest circuit of 510 km occurred during the 486 week of the year. Aerial larviciding was
suspended during weeks 14,15 and52.

30. Precautions taken included the none-use of pyraclofos on the mean Niger river due to
resistance detected during 1998 and 1999. Also, six cycles of permethrin were effected on the Niger.
The other larvicides were rotated with standard precautions including, not more tlun four
consecutive cycles of organophosphates. In COte d'Ivoire, only the Sassandra river was treg0ed and
this was without the use of Abate due to known resistance.

In Guinea, Carbosulfan was not used on the Sankarani, Milo and Niandan as instnlcted by
the Ecological Group. Furthermore, resistance was detected to various larvicides in par6 of the
country, as follows: Resistance to temephos on the Sankarani the Niandan and the Uppcr Niger
(river basins). Resistance to pyraclofos was detected on the Tinkisso and resistance to phoxim on the
Kaba. Taking all the above into account the larvicides were used successfully in rotation.

Entomological research and larvicide formulations

31. The current research activities are aimed at refining tools and methodologies which would
be easily used in maintaining the achievements of the Programme. Activities included improvement
of operational performance of insecticide formulations and the use of available molecular biology
techniques in the study of populations of vectors and parasites to enhance analysis of entomological
and epidemiological data.

32. For the improvement of cost/effectiveness of insecticidal formulations, attention was
centered on evaluation of effectiveness and follow-up of stability of the two formulations of Eacillus
thuringiensls-H-l4 (8.r. H-14) used by the Programme. These are Vectobac 12 AS and Teknar HP-
D. The rational behind the investigation on B.t. H-14 is that it is the only biological insocticide
among seven used by OCP, thus the most environmentally friendly to use by national teams for
nuisance control of Simulium after OCP.

33. During 1997/1998 the operational performance of B.T. H-14 formulations were evaluated at
concentrations of 0.54 Llm3/s(75% of operational concentration) at discharges of 15 m3/s to 108
m3/s. With reference to effective range, Teknar HP-D recorded a longer effective range (14 km)
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compared to Vectobac 12 AS (6km). In collaboration with Abott Company river trials were
conducted in October and November 1999 at relatively high discharges levels(l41 m3/s for Teknar
HP-D and 169 to 402 m3ls for Vectobac 12 AS). The results obtained indicated an effective range of
2l to 27 km for Vectobac l2 AS at a discharge rate of 169 m3/s.

34. This was an improvement in the performance of Vectobac 12 AS although the results were
recorded under atmospheric disturbances (including strong rain 12 hours after treatment and increase
in water level on the day of control of treatment effectiveness). With Teknar HP-D, observations
made in the earlier studies were confirmed. At a discharge of 141 m3ls the effective carry was 30
km with a detachment of 97 .9 o/o of the larvae.

35. Investigations to assess the effect of temperature on the stability of Vectobac 12 AS have
been initiated. In that connection, three experimental samples in barrels specially equipped with
recording ttrermometers received in September 1998 are being studied. The results will help Abbott
to a better understanding of the role of temperature in the degradation process of Vectobac 12AS in
field conditions.

Swceotibility of Sizzlizm daznoszrn s.l. larvae to orsanophosphorus larvicides

36. Vector control activities dwing 1999 was characterised by the intensification of susceptibility
tests of larvae to insecticides. Results of tests conducted mainly during low-water period in the
Eastern zone indicated good sensitivity of larvae to organophosphate larvicides. In the Western
mne, results also obtained during low-water period, showed intermediate sensitivity of most
Simulium larval populations to temephos and pyraclofos and some strong resistance to temephos at
certain localities. This observation seems to be attributable to seasonal altemation of relative
abundanre of savanna species of Simulium (predominance of S. damnosum s.s. during drop in river
level period and S. sirbanum during rising in river level period). However, susceptibility of larvae to
phoxim has been good at all locations visited.

Discussions and conclusions

37. The Ecological Group congratulated the VCU for the excellent presentation and for the good
results obtained in relation to control of the vector while limiting the use of least selective larvicides.
The Group also indicated its satisfaction for progress made towards the operational use of B.t. H-14
at dischmge rates higher than 15 m3ls ; that situation has influenced the rotational strategy of the
larvicides and has opened a better prospect for nuisance control by larviciding in the post-OCP area.

38. As regard the issue raised by the Programme Director conceming stocks of larvicides that
could remain at the end of the Programme, while VCU is taking care to have virtually no residual
stock, it was also suggested that OCP contacts appropriate agencies that have experience in the
management of such situations.

E. AQUATICENVIRONMENTALMONITORINGACTIVITIES

Introduction

39. As general introduction to presentations from the monitoring teams, the Aquatic monitoring
Coordinator of the Programme indicated that all recommendations of the Ecological Group related
to Hydrobiologists for 1999 were carried out. These included (i) the involvement of national
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personnel to undertake invertebrate monitoring in C6te d'lvoire; (ii) organization of a four week data
handling workshop for Hydrobiologists in August 1999; (iii) the provision of computers to each
monitoring team to enhance their analysis of data and iv) support to a Hydrobiologist of C6te
d'Ivoire to participate in a " Fish bio-diversity conservation and wise use" rneeting in Ghana, using
fish monitoring data as basis of his presentation. The coordinator also stated that reports of
monitoring received indicated that monitoring in all countries had been accomplished propenly.

National teams from C6te d'Ivoire, Ghana and Guinea together with an OCP team monitored
the state of re-colonisation of invertebrate fauna in the rivers where OCP larviciding has been
stopped as well as the state of fish an invertebrate fauna in relation to current larviciding during
1999. The teams also monitored habitat states of their stations However, the Programme still awaits
publication articles from Hydrobiologists based on their monitoring data which could be summarised
as follows :

Fish Monitoring

40. Fish teams in all countries monitored the four parameters below of fish communities and
populations at their stations in relation to OCP larviciding.

Continuous occrurence of fish species per sampling station,
Catch Per Unit Efforts (CPUE) of fishing trend,
Species richness of catch,
Coefficient of Condition of principal species per sampling station.

'a. C6te d'Ivoire

41. Three rivers were monitored during 1999. These were the L6raba at Pont Frontidrq White
Bandama at Niaka and Como6 at Gans6. Treatment of all the rivers stopped more than five years
ago.

- Species occurrence: the number of fish species encountered at the stations were 34,
33 and 33 at Pont Frontidre, Niaka and Gans6 respectively. The species and numbers encountered
per station were similar to previous observations and no species was considered persistently absent.

- CPUE: for all stations, total CPUE during the year were comparable to records of
recent years. Thus a stable trend. However, catches at stations were dominated by particular species.
At Pont Frontidre on the L6raba and Gans6 on the Como6, the catches were dominated by Nestes
baremoze while Brycinus nurse dominated catches at Niaka on the white Bandama.

- Species richness of catch : A general slight increasing trend in species richncss has
been observed during the past three years considering observations of the last l0 years.

- Coefficient of Condition : The average values of Condition of principal species at all
stations remained comparable to previous records.

b. Ghana

One river was monitored in Ghana during 1999. This was the Pru at Asubende. The river is
still under treatment.

i)
ii)
iii)
iv)

42.
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- Species occurrence: Fifty one fish species were recorded in catches at the station
during 1999. All the species had been previously encountered and no species was peristently absent.

- CPUE: By both numbers and biomass, the CPUE at the station during 1999 was
comparable to the lowest recorded for the station which occurred in 1998, thus a general decreasing
trend seem to continue.

- Species richness : the number of species encountered during the year was 51 which
was comparable to the highest number of species encountered per year during the past l0 years.
However considering observations of the past 5 years the results of the past two years represented
slight increases.

Coefficient of Condition : Average Condition values of all principal species remained
comparable to previous records. Thus Condition of fishes remain stable.

c. Guinea

43. Three rivers were monitored for fish in Guinea during 1999. These were Sankarani at
Mandiana; Milo at Boussoul6 and Dion at Baranama. All three rivers are being treated.

- Species occurence: Species known for stations continue to occur in catches.

- CPUE: For all the stations, total CPUEs recorded increasing trends during the year as
observed during the last three years. Also, the level of catch in all rivers were highly comparable.

- Species richness: Generally an increased trend in species richness at all stations has
been recorded during the past three years apparently associated with the increased CPUE.

- Coefficient of Condition: The mean coefficient of condition of principal species at all
stations remained stable as in previous years.

d. Conclusion

44. The following conclusions could be drawn from results from all stations :

- Species richness an occurrence: Fish species known for individual stations continue to
occur in catches at various rates of occurrence. The number of species at all monitoring stations
seem to be increasing, in most cases since 1994/1995. This situation is attributed to stable favourable
hydrological conditions in recent years and improvement in species knowledge of teams.

- CPUE: No major changes in trend of catch per station, compared to recent years as

far as total CPUEs are concerned. That is:

increasing trend at most stations in Guinea

Stability at stations in C6te d'Ivoire

Decreasing trend at Asubende in Ghana.
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Therefore no common trend that could be attributed to larviciding effect. Catches in smaller
mesh nets are higher in most cases compared to CPUE of the big mesh nets.

- Coefficient of condition: No detectable change in the condition of principal or most
species at stations and small intra annual fluctuations were affributable to seasonal variations.

Entomolo gical monitoring

45. The emphasis of entomological monitoring during 1999 was on the study of re-colonisation
of water courses where larviciding has stopped. However, some monitoring of impact of larviciding
continued at treated stations.

Results of re-colonisation studies

Marahoud

46. River Marahou6 has not been treated since June 1997. At the two stations monitored (i.e.
Entomokro and Danangoro) three groups of organisms have been recognised during the muritoring.
The first group, consisting of 17 ta:ra at Danangoro and 19 taxa at Entomokro occured regularly in
monitoring samples.

The second group consist of 7 taxa at Danangoro and 6 at Entomokro. Their pre&nce in
samples are often characterised by long periods of absence. This group which includec
Leptophlebiidae and Tricorythidae at Danangoro and Ecnomidae at Entomokro are to be parficularly
followed during re-colonisation studies.

The third group consist of taxa which have occurred very rarely at the two statious They
include Gyrinidae, Oligoneuriidae and Neoperla sp. They are also to be followed clooely in
recolonisation studies.

Nazinon, Ldraba, Comod and White_Bandama

47. At one station each on the rivers Nazinon, Lerab4 Como6 and the White Bandama, studies
were conducted in 1999 for indications of re-colonizationof invertebrate fauna.

- On the Nazinon, the occurrence of Philipotamidae, Pyralidae and to a lesser extent
Neoperla were considered as indications of re-colonisation. However, a taxon, Oligoneuriidre, has
still not been encountered in samples since treatment was stopped.

- On the Comoe, taxa whose occturence in samples indicated a measure of re-
colonization, during 1999, were Neoperla, Pyralidae, Gyrinidae and Caridina sp. However,
Notonectidae, Sisyridae and Hydrophilidae continue to be absent in spite of apparently favorable
habitat quality.

- On the Leraba, a regular occurrence of Caridina sp. and Gyrinidae was considered a
favourable indicator of recovery.

- On the White Bandama, re-occurrence of Neoperla sp in samples during 1999 was the
only indicator of recovery.
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48. Generally, the above observations indicated the re-occurrence of some taxa which had been
absent in samples at entomological monitoring stations in Burkina Faso and COte d'Ivoire when the
rivers were being treated.

Red Volta at Nangodi

49. During 1999, Caridina and Tricorythidae, which had previously been among taxa
encountered at the Nangodi station continued to be absent as observed in 1998. However, samples
from the station were appreciably high in densities and diversity.

Conclusion on re-colonisation study data

50. Indications of re-colonisation by taxa for example Neoperla.qp an Caridina sp which had
been affected during treatment period of rivers were observed at majority of stations. Among taxa
distinctly absent from samples is Oligoneuriidae. However, for a more comprehensive assessment of
post - treatment stafus of fauna in comparison to the situation during treatnent years, more post-
treatnent data is required.

Results of entomoloeical monitorine at treated stations

Ghana on the river Pru at Asubende ond river Oti at Sabari

51. The Pru was treated with B.t. H-14, Phoxim, Pyraclofos and Permethdn during 1999.
However, indices of drift and densities of organisms were stable compared to data of 1997 and 1998.
The apparent lack of impact of keatnent was attributed to the situation that sampling occurred
during treatment suspension period. In spite of the stability of fauna Neoperla sp. and Oligoneuriidae
were not encountered in samples.

Regular treafrnent of river Oti was stopped in 1992. Since then however, situations have
apparently necessitated occasional short cycles of experimental treatnent. During 1999 densities of
invertebrates obtained in Oti samples were low compared to data of 1998. And Oligoneuriidae
which has been absent in samples since 1985 continued to be absent. The observation was athibuted
to the situation that samples had been taken immediately after an experimental treatment of the river.

Guineo on river Milo at Boussould, Niandan at Sansambaya and Dion at Tdrd

52. At Boussoul6 densities of samples obtained were relatively low. Assessment of relative
abundance of three taxinomic groups in relation to treatment indicated that Ephemeroptera were
obviously affected by larvicides.

- Data available from Sansambaya station since 1984 indicate that densities of fauna
started to decline in 1998 and continued in 1999. Considering species richness of samples,2l taxa
were recorded in 1999 compared to 33 in pretreatment years.

- Generally observations indicated that densities of total fauna at all the stations except
Boussould were stable. Also non-target diptera were abundant in samples at all stations.



-14-

Summctry conclusion on observations at treated stations

53. Densities of benthic fauna at treated stations were observed to be low but stable except at
Boussoul6 on the Milo, where density is decreasing due to water quality degradation. As regards
taxonomic groups Ephemeropterans continue to decrease due to their greater sensibility to
larviciding.

54. As a result of the above it was considered that studies at treated stations should continue to
consolidate observations.

Discussion on Habitat Assessment Study

55. A description of status of various monitoring stations using the Habitat Assessment study
form introduced during the early part of 1999 was presented. Together with the results photographic
description of some stations at different times of the year were also presented.

56. Various teams suggested amendments in the data recording sheets for the study. Dircussion
of the suggested amendments were summed up by the Chairman as follows :

o Each site of invertebrate or fish monitoring shall be evaluated during each sampl&g evert
during the year 2000.

o All odd-numbered figures (eg 15, 17 and 19) within "type of situation" score ihall be
omitted.

o Habitat parameter # 7 may best be obtained from a map or aerial photographs.

o Habitat parameter # l0 (riparian vegetation zone) is in reflection of human influen:ces at a
site. The vegetation zone width should be measured as true gallery forest, tot as a
sahilian vegetation (eg grasses).

The study was recofilmended to continue with the amendments in mind.

Valorisation activities during the fifth financial phase

57. Monitoring activities have been strengthened by the inclusion of habitat quality asse$sment
studies and on-going efforts to involve Hydrobiologists in activities related to the socio-eoonomic
development of Oncho-freed zones. However, the need to promote the monitoring activitics was
reaffirmed by the Ecological Group. Therefore :

. The idea put forward in 1999 to commend hydrobiologists who have worked for more
than 10 years in the Programme was re-examined. The Ecological Group recommended
that the issue be finalised by the time of the JPC meeting so that participating countries
would be informed of the existence of their national competence in the area of
environmental monitoring.

o It was proposed that a brochure of between 25 and 30 pages depicting activities of OCP
in relation to protection of aquatic environment be prepared. The activities should
include; monitoring, selection of insecticides; insecticiding strategies, etc. The illustrated
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brochure should be in English and French and aimed at the general public. An estimate
for the preparation and printing was presented. The Ecological Group approved and
supported the proposal.

o It is considered that a scientific synopsis of results obtained by OCP be prepared and
published in an international scientific review journal (eg. Hydrobiologia). For this, it
was considered necessary to bring together about 15 experts who have been involved in
OCP activities. The Ecological Group proposed Dr. L. Yameogo as Chief editor of the
synopsis assisted by Profs D. Calamari and C. Ldv€que. An estimate of the work was
considered and the Ecological Group recommended that the Programme solicits resources
from potential donors for the project.

Response of the Ecological Group to recommendations of the Hydrobioloeists

58. Work done by groups of.Hydrobiologists taking into account the results of the monitoring in
1999 led to the following recommendations:

o Monitoring stations for both Invertebrates and Fish during 1999 should be
maintained for 2000.

Frequency of sarnpling for both groups be kept at the 1999 level.

Re-colonisation studies be continued at stations indicated (Annex 3).

Flabitat quallty Assessment should continue to be documented at all station on all sampling
occasions - with photographic documentation of state of habitats.

Video coverage of monitoring techniques be undertaken by OCP.

? A one week workshop to review and calibrate fish data collected by the national
hydrobiolo gical teams.

The table presented in Annex 3 shows the monitoring programme for the year 2000.

59. The Ecological Group appreciated and endorsed the recorrmendations made by the
Hydrobiologists, and recommended to the Programme to do what was in its power to bring them
about. The Chairman of the Group added that he will provide disposable cameras to the
Hydrobiologists for them to take photographs at sites and send exposed films to the aquatic
monitoring Coordinator for development and printing.

F. ECOLOGICAL MONITORING AS PART OF THE SOCIO.ECONOMIC
DEVELOPMENT OF ONCHO.FREED ZONES.

The ecological Group expressed satisfaction at the progress being made towards ecological
monitoring in relation to socio-economic development in Oncho-freed zones. This was with
reference to the outcome of the workshop on a proposal for a project to conserve bio-diversity and
manage ecosytems in the Oncho-freed zones. The Group invited the Committee of Sponsoring
Agencies to support and ensurq the success of the project because it takes care of most of the
Group's concerns expressed during the 20th session. For example, with reference to i) what becomes



i)

ii)

60.

iiD

61.

G.

of the Hydrobiologists after OCP and thus expertise produced by the Programme with patience and
difficulties; ii) Trans-border problems arising from and through socio-economic development of the
Oncho-freed zones.

The representative of the Agencies at the meeting, Mr M. Sonou indicated the following :

In determining locations for the project, an idea of areas already identified by FAO and
related agencies as areas for socio-economic development must be kept in mind.

Monitoring of human impact on aquatic ecosystems should include land-based ind,icators in
addition to aquatic-based ones.

Perhaps a checklist of measurable indicators in the total aquatic ecosystem should be
developed during the early part of the project.

Discussion by the Ecological Group of points made was summed up by the Chairrnan that :

the GEF project shall initially emphasise aquatic environmental issues but remain rosponsirrc
to collaboration. However, for the project to be successful, concerns and involvement of local
communities were paramount. Thus recommended strong synergy between the new project
and existing developmental ones in common areas.

WORK PROGRAMME FOR 2OOO/2001

62. Aquatic monitoring activities will continue on rivers and stations retained by the Eoological
Group for 2000. In addition to the usual programme, work will include:

- The preliminary evaluation of the impact of ivermectine on the aquatic envfuronmerf
in the Programme area. Prof. Calamari will present a paper on the subject based on bibliographic
search at the next Ecological Group meeting.

- The Programme is to make contact with external experts before June 2000, for their
participation in the drafting of a popular publication with the collaboration of Programme staff.

- Finalisation of the analysis of the economic importance of decisions of the Ecological
Group.

- Finalisation and submission of proposal for funds to GEF (Global Environmentally
Facility) to support project on bio-diversity conservation and management in Oncho-freed zotres.

H. ARRANGEMENTS F'OR THE NEXT MEETING

63. The twenty-second session of the Ecological Group is scheduled to be held in Cotonou,
Republic of Benin in zone East, tentatively, on the 7ft and 8ft of March 2001. The meeting ruould be
preceded by the joint Ecological Group - Hydrobiologists meeting on 6ft March and the meeting of
Hydrobiologists on the 4th and 5'n of March 2001. During the meeting, a field trip would be
organised to Okpara on the Ou6m6 river. The visit will provide an opportunity for members to
appreciate l) The environmental conditions in an area where transmission of onchocerciasis is still
high and 2) activities in progress to control the situation.
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READING AND APPROVAL OF REPORT

64. The main points of the Ecological Group meeting as recorded during the meeting were
presented and approved after some corrections. The minutes of the meeting that will be written
based on the approved document will be submitted to the Chairperson of the Ecological Group for
approval prior to its presention to the Expert Advisory Committee in June 2000.

J. CLOSURE OF TIIE SESSION

65. The meeting was closed on 26 February 2000. The Chairperson of the Ecological Group
thanked his colleagues and the personnel of the Programme for the quality of their contributions to
the discussions. He thanked invited experts for responding to their invitations and the scope added to
discussions. The Chair then, on behalf of the Programme, and his colleagues expressed his
appreciation to the World Bank, its representative at the meeting, the GEF and all who had
contributed to the development and activation of the workshop on bio-diversity conservation and
managenrcnt studies in Oncho-freed zones. He praised the WHO personnel in Mali and the OCP for
the material and organisational support provided for the meeting. The Chairperson then expressed
his and the Group's gratitude to the Programme Director for his presence and his contribution to the
meeting, and hoped that the Director would like to be with the Ecological Group at work again. He
went on to congratulate, through the Director, the OCP and the national teams for their sound
contribution to the Ecological Group's meeting. He then declared the session closed with an
invitation to his colleagues for the next meeting in 2001.
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ANNEX 1

LIST OF PARTICIPANTS

Members Ecological Group

Professor Davide Calamari, Environmental Research Group, Department of Structtral and
Functional Biology, University of Insubria, Via J.H. Dunant 3, 21100 Varese VA, Italy,
Tel: 00 39-0332-421546 - Fax: 00 39-0332-421554, E-Mail:davide.calamari@unimi.it

Professor David Colman, School of Economic Studies, University of Manchester, Manchester M13
9PL, United Kindom, Fax: 0161 275 4929 - Tel. 0161 275 4804, E-mail: david.colman@man.ac.uk

Dr Christian L6v6que, Programme Environnement, Centre national de la Recherche scientiflque, Vie
et Soci6t6s, 1 Place Aristide Briand, 92195 Meudon cedex, Tel. 0l 45 07 5045 - Fax 01 45 07 5124 -
E-mail : Christian.Leveque@cnrs-bellevue.fr

Professor Vincent H. Resh, Department of Environmental Science, Policy and Management,
Entomology Program, University of California, 201 Wellman Hall, Berkeley, California 94720,
USA, Tel. (510) 642-3327 - Fa:< (510) 642-7428 - E-mail: wesh@nature.berkeley.edu

Professor Anette Reenberg, Institute of Geography, University of Copenhagen, Oster Volgade 10,
DK-1350 Copenhagen K, Denmark, Tel: +45 35 322562 - Fax: +45 35 322501
E-mail: ar@geogr.ku.dk

Associate Member

Dr Joost Brouwer, Project Development Support Wetlands International - Africa, Europe, Middle
East, Droevendaalsesteeg 3,A., P.O. Box 7002,6700 CA Wageningen, The Netherlands
Tel: +31 317 478875 Fax: +31317 47 8885 - E-mail: joost.brouwer@wetlands.agro.nl

Invited Exoerts

Dr Bernhard Statmer, CNRS, Ecologie des Eaux Douces et des Grands Fleuves, Universitd Lyon 1,
69622 Villeurbanne Cedex, France - Fax: +33 472 43 ll41 - Tel: +33 472 44 80 34
E-mai I : statzner @biomserv. univJyon. fr

Dr Robert Drewes, Department of Herpetology, California Academy of Sciences, Golden Gde Park,
San Francisco, CA 941 18, USA - Fax: l-415 750 7346 - Tel: (415)750 7036-
E-mail : kassina@calacademy.org

Others participants

Mr Moise Sonou, Senior Water development Officer, FAO Regional Offrce for Africa,
P.O. Box 1628, Accra, Ghana - Tel: 233 21 7010930 (Ext 3 1 19)- Fax: 233 21 7010943 or 668427
E-mail : Moise. Sonou@fao.org

Dr Suzanne Leloup, Ecologist, World Bank 1818 H. Street, N.W., Washington D.C. 20433,
Tel.: 202 458 4720 - Fax: 202 522 3157 - E-mail: sleloup@worldbank.org
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OCP Secretariat

Dr B.A. Boatin, Programme Director, 01 B.P. 549,Ouagadougou 01, Burkina Faso
E-mail: @ocp.oms.bf

Dr L. Yam6ogo, VCU/OCP, 01 B.P. 549 Ouagadougou 01, Burkina Faso
E-mail : yameogo@ocp.oms.bf

Dr H. Agoua, VCU/OCP, B.P. 36 Kara, Togo

M. A. Ak6, VCU/OCP, B.P. 504 Odienn6, C6te d'Ivoire

Dr Y. Bissan, VCU/OCP, B.P. 504 Odienn6, Cdte d'Ivoire

M. M. Sarr, VCU/OCP, B.P. 504 Odienn6, C6te d'Ivoire

M. J.M. Tapsoba" VCU/OCP, 01 B.P. 549 Ouagadougou 01, Burkina Faso

M. L. Bakon6, VCU/OCP, 01 B.P. 549 Ouagadougou 01, Burkina Faso

Dr E. K. Abban, Council for Scientific and Industrial Research, Water Research
(CSIR/WRI), P.O.Box AH 38, Achimota, Ghana,
Far: (233) 21777170 or (233) 2176l030,Tel:233 21775511 - E-mail: wri@ghana.com

M. P.R. Bdlemgoabga, COIWO, 01 B.P. 549 Ouagadougou 01, Burkina Faso

Institute
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ANNEX 2

LIST OF DOCUMENTS

OCP/VCU/HYBIO/2000.1 ; Surveillance of the aquatic environment in Guinea in relation to ant
blackfly larvicides
K6l6tigui Nab6

OCP/VCU/HYBIO/2000.2 ; Fish monitoring in relation OCP larviciding in Ghana 1999 annual repor
Abban, E.K. & K. Kwarfo -Apegyah

OCP/VCU/HYBIO/2000.3 I Surveillance du milieu aquatique en Guinde ichtyofaune n
M.E. Diop

OCP/VCUMYBIO|2000.4 = 1999 OCP invertebrate monitoring in Ghana.report
J. Samman (1999)

OCPA/CU/HYBIO/2000.5 ; Summary of the annual report of the OCP hydrobiologiaal evaluatio
unit (19d9)

OCPNCU/HYBIO/2000.6 ; Report annuel de la C6te d'Ivoire (Entomologie - 1999)
M. Bihoum, P. Ayekoue & N.C. Kouassi

OCP/VCU/HYB[O|2000.7 ; Rapport annuel de la C6te d'Ivoire - Ichtyofaune (1999)
N.C. Kouassi
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ANNEX 3

WORK PROGRAMME FOR 2OOO

COUNTRY/RIVER/SITE

PERIOD OF SAMPLING /FREQUENCY

INVERTEBRATE FISH

January to April, November
and December

January to December

COTE D'IVOIRE

Maratrou6/Danangoro

Maratrou6lEntomokro

L6raba/Pont Frontidre

Bandama/Niaka

Como6/Gans6

GHANA

Oti/Sabari

Pnr/Asuberrde

Red Volta/Nangodi

BT'RIilNA F'ASO

NanzinonlPont Po

GUINEE

Niandan/Sassambaya

Dion/Baranama

Dion/T6r6

Milo/Boussoul6

SankaraniAvlandiana

Once a month (l day)

Once a month (1 day)

Jan., Feb., Nov. &
(recolonisation)

Jan., Feb. And Oct. to
(recolonisation)

Sept. to Dec. (recolonisation)

Dec

Dec.

Jan., Feb. , Nov. And Dec.

Once a month (l day)

Aug. To Oct. (recolonisation)

July to Nov. (recolonisation)

Once a month (l day)

Once a month (1 day)

Once a month (1 day)

Once every 2 months (2 nights)

Once every 2 months (2 nights)

Once every 2 months (2 nights)

Once every 2 months (2 nights)

Once every 2 months (2 nights)

Once every'2 months (2 nights)

Once every 2 months (2 nights)

NB: The drift samples are taken only to follow taxonomic richness of rivers
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ANNEX 4

BAMAKO-LIST

This document represents the objectives, activities and indicators of success resulting from the
Bamako-Workshop. Although the listings are not exhaustive, they can still be used as a reference for
the development of the final "West African Freshwater Bio-diversity Conservation and Ecosystem
Management Project proposal. The list of activities that were mentioned during the Workshop are
regrouped under the bullet points of activities (here either rephrased or not, italics means rephrased
or added) that were mentioned in the approved concept brief of the project proposal (see section 8
and l0 of the PDF Block A ). The numbers just refer to the order of listing during the Bamako
Workshop and could be ignored.

OBJECTIVES
.

The objective of the project would be to support conservation of the freshwater bio-diversity and
ecosystems (including riparian areas but focussing on freshwater life) in West Africa against adverse
effects of increased human activities in the river blindness controlled areas. The project would focus
on threats that could be controlled by community-based sustainable natural resourcels man4gement.
Community empowerment, building on the hydrobiology data base of the OCP and linkaging with
existing relevant programmes would be the main stategies to achieve these objectives.

ACTIVITIES

A MAINSTREAMING BIO-DIVERSITY CONSERVATION

o I)evelopment of guidelines on how concem for freshwater bio-diversity and ecosystem
conservation can be incorporated in community-participatory rural developmcnt, natural
resources management and/or if needed, bio-diversity conservation progtammes.

25 Identiff threats
17 Inventory of use of agrochemicals
24 Deal with household wastes
17 Inventory of existing regulation relating land use and compliance

6 Reduce/change land clearing and wood cuttine
- Limit adverse fficts of livestock (grazing, manure, trampling)
- Limit use offish poison
l8 Promote integrated pest management (subject of discussion)
4(?) Identify beneficiaries/stakeholders
I3 Analyses ofJishermen population and activities, local customs, regulations
8 Participatory assessment of villagers uses and wishes relating riparian and water resources,

put people and socio-cultural aspects and lvtowledge and traditional at centre
(anthr op o I o gical oppr o ac h)

15 Organizing local communities
5 Collect (socio)economic data
19 Relation with urban centers where orders may come from (economic ties)
2 1/25 Provide alternatives/solutions (incl. Integrated Pest Management)
9 Sensitize and education of local population relating riparian and aquatic resources
17 Promote knowledge of regulations en regulation enforcement

I

t
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l4 Formation, Education and Communication, related to oncho, land use, regulation
16 Build on l3 for EPA

o Dissemination and integration of guidelines to conserve freshwater bio-diversity and
ecosystems in existing community-participatory rural development, natural resources
management and/or, if needed bio-diversity conservation programs.

1l Use project results at national (and international) level, incl. political and practical
guidelines
20 Link with existing activities, programmes and projects.
o Targeting of freshwater bio-diversity and ecosystem conservation interventions to species,

habitats or stretches of freshwater resources in the target watershed area which seem to be

under particular high pressure related to human activities.
o Supporting the nomination of species, habitats or stretches of freshwater resources which

would be of interest to total protection in the target watershed area
23 (and C) Point out possible extensions to protected area system (all OCP countries)

B CAPA.CITY BUILDING

Training of local professionals to investigate freshwater bio-diversity and ecosystems in the
target areas, through standardised technical and community-participatory methodologies.

Training of local professionals to monitor and evaluate the impact of human activities on the
fresh water bio-diversity and ecosystems in the target areas based on standardised technical and
community-participatory methodologies.
Training of local professionals to integrate guidelines to conserve freshwater bio-diversity and
ecosystems in existing community-participatory bip-diversity conservation initiatives, natural
resources management and./or rural development programs.
Development of training programme to achieve objectives/achievements and target groups.

C MONITORING AI\D EVALUATION

o Investigation of existing bio-diversity of the freshwater ecosystems in the target areas,
through standardised technical and community-participatory methodologies.

o Investigation of the impact of human activities on the freshwater bio-diversity and
ecosystems in the target areas through, technical and community-participatory appraisals.

I Establish habitat assessment system which monitors effect on riparian zone (traditional,
economic and environmental aspects), using existing data,
2 and monitor fish and birds and aquatic invertebrates
3 inventory and monitoring riparian zone including vegetation and landcover change (malce use of
West African graduote students.
l0 Monitor hydrological situation in relation to land use.

7 Correlate/analyse various bio-diversity data sets

o Identification of biological species or habitats of the fresh water resources and stretches of
freshwater resources in the target watershed area which seem to be under particular high
pressure related to human activities, through technical and community-participatory
appraisals.

22
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o ldentilication of biological species, habitats or stretches of freshwater resources which could
be nominated as of interest to total protection.
ad 23 ldenti.fy possible extensions to protected area system

D REGIONAL COORDINATION AND KNOWLEDGE MANAGEMENT

o Establishment of a regional initiative to conserve freshwater bio-diversity and ecosystems in
West Africa based on implementation by national entities embedded in existing progriunmes.

o Support to a regional administrative coordination unit for this initiative. This unit could be linked
to the West African Subcentre for Multi-Disease Surveillance and Control. This sub-centre must
begin operating within the next two years to help ensure sustainability of OCP/WHOs
achievements throughout the West-African subregion. (The discussion whether such a
coordination unit would have to be established and to which institute it should be linkod would
be part of the PDF A activities).

. Organisation of an West-African symposium on the issue to disseminate the lessons learned
from the programme in the Participating Countries toward other non-Participating Counties.

o Linkage with international bio-diversity databanks (e.9. Environmental Information Systems) to
disseminate on a global level the acquired knowledge on freshwater bio-diversity in the rcgion.

1 1 link with other datasets/knowledge

INDICATORS OF SUCCESS

o The number of people and total area covered by the local communities directly involvdd in tho
prograilrme.

o The potential number of people and total area covered by the local communities rtachable
through the parbrer programmes

o The potential number of people and total area covered by the local communities reachable by
similar prograrnmes in other watershed areas.

o The number and linkages established with existing programmes.
o The number of people that received training
o The number or total area of species, habitat or stretches of streams that were suc*Bsfully

subjected to recovery or conservation intervention.
o The number or total area of species, habitat or stretches of streams that were nominatod as of

interest to total protection.
o The ability to link land use with freshwater habitat condition.




