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A, INTRODUCTION

L. The Feological Group held itg eighth session in Bouaké, Cote d'Iveoire from 23 to
27 March 1987,

2.  The meeling was chaired by Professor K.W. Cummins and the list of participants
15 given in Apnex 1.

4. Although Dr Ebrahim M. Samba, Programme Director, wasg unable to attend the
meeting he had prepared an address which waz read to the participants during the
opening seasion and which is attached hereto as Annex 2,

I, During the merning of 27 March 1987 Ecological Group Members were pleased to
huve the opportunity te visit 2 stream (R. Kan) near Bouaké, for a demonstration of
alactrofishing equipment snd to obscrve a number of invertebrate species. The Group
expregsed dts approciation to the Bouaké Sector Chief, gther QCP stal'f and members of
ORETOM for the logistic support arrangements which had made the excursion so
inlormative.

5. ADOPTION OF THE AGENDA

5. The following agendas was adopted:

= Heport on vector control operations

- Heport on hydrobiological monitoring activities

- Independent analysis of aquatic monitoring data

- Reports on environmental distributicn and fate of pesticides
- Resaarch on new larvicides

- Prioritization of hydraobioleogical meniteoring acktivitics

- Work programme for 1987-88

- Other matters

- Arrangements for next meeting

- Approval of roport.

c. REFORT ON VECTOR CONTRQL. ACTIVITIES

{n) Aclivities during 1986 and early 1987

£, The Group was informed that during the last year considerable emphasis bad been
placed on preparations for the extension of vector control and evaluation activities
to the south-gast {(Phase V zone) and to the west (Phase VI zono).

7. With regard to vector contrel operations in the original Programme area {Phase
T-IV zonea) it was noted that for the second suceessive year., rainfall during 1986
approached "normality” compared to values recerded during the early 1980's.  Rainfall
nad been particularly heavy and well distributed in central and eastern savanna
Hreas, whers some rivers were observed to flow for the first time in many yoaors.
Elsewhere, rainfall had been below averapge.

8. During 1986/87, L was necessary to introduce a large-scale rotation of the five
available larvicides, temephos, chlorphoxim, Bacillus thuringiensig H-14 (B.t. H=-14)
pernebhrin and carbosul fan,  Although temephos was widely used in parts of the Phase
I zone and in the east of the Programme area, its overall utilization had boon
signilicantly reduced; a trend which is expected to continue as a result of the
apread of temephos regsistance in savanha cylospecies.
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9, For the riest time, in early 1986. temephos resistance apppeared in the Buoulé
and Bagoé valleys of south-eastern Mali. After a clean-up operation with B.t. H-1l
it was possible to reintroduce the use of temephos for most of the wet scason but by
the end of the rains temephos resistance had resppeared. This type of larvicide
rotation can only be effectively implemented if entomological and insecticide
susceptibility surveillances are very good,

10, The "Teknar" formulation of B.t. H-14, which reguirved dilution with water prior
to application, was used during the first 15 weeks of 1986. Thereafter, it had been
replaced by the HPD formulation which was spplied undiluted at a dosage of 1.2 mg/
iitre - 10min, irstead of 1.6 mg/litre - 10min which had been the usual dosage of
"Teknar”. Later in the year the "Vectobac" formulation of B.t. H-14 was introduced
in a large-scale field trial and found to be equal in efficiency to HPD. Apart from
the technical berefit to the Programme of having two acceptable formulations of i

B.t. H-14 competition element could now be introduced for the Future procurement of
this larvicide.

11. HPD was used throughcut the year for the treatment of the tributaries of the :
main rivers, and for this purpose it was almost able to compete with temephos. :
However, when the discharge rate of large rivers exceeded 75 m3/s. the continued use :
of HPD was prohibitively expensive and an alternative compound had to be introduced. {

12, Chlorphoxim had been used extensively in 1986 as = replacement compound for i
temephos. However, the manufacturer of the formulation will terminare production in !
1988, Accordingly, the use of this compound would be phased-cut.

13. Both the "Talcord" and the "Coopex" formulations of permethrin had been used %
during the past year, but only under wet season conditions and when river discharge 3
rates excesded 75 m3/s. Although permethrin consumption in 1986 was appreciably j
higher than in 1885, it was never used continuously for more than 6-8 weecks, in order !
te reduce the risk of resistance developing. This was a very real threat to the :
continued use of this compound, considering the extensive agricultural use of :
synthetic pyrethroids in many parts of the Programme area.

14. Carbosulfan was the most toxic and the most expensive compound used during the %
last year. It was only used for short periocds when rivers were in flood, and then as ;
the final replacement fopr permethrin in the rotation seguence.
1%, Details of larvicide dosages are presented in Table 1.

) i
16. To counter the current temephos resistance problem the following larviciding !
tactics would be applied throughout 1987: ;

(1) Year-round treatment of all tributaries with B.t. H-14.

{ii) Rotation of B.L. H-1% and temephos on large rivers where the vector was :
sugceptible to temephos. ?

(iii) Fotation of B.t. H-14, chlorphoxim, permethrin and carbosulfan on rivers
having known temephos resistant vector pepulations.

17. It wae explained to the Group that wany factors affect the weekly choice of the
larvicide scenariv implemented, notably:

{i) Distribution of temephos resistance amongst the different ecytospecies,
determined by susceptibility levels and cytotaxonomic lapval :
identification. :
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{ii) The availability and deployment of the different larvicides. During the
first half of 1986 many serious problems had besn encountered. The loss
of one batch of B.t. H-14 through fire and the mis-direction of another
batch to Cairo, had caused serious logistical problems when it suddenly
became necessary to make major redeployments of existing stocks and to
deaw upon alfternative compounds.

{111} Characteristics of the larvicide formulations, especially with regard to
their efficiency, seleectivity and cost.

{iv) Vector population dynamics, transmission potentials, and epidemiological
patterns.

18. By May 1986, HPD was being extensively used {especially in the western part of
the Programme area), with temephos being restricted to the Rivers Banifing (Mali),
White Volta (Ghana) and 0ti {Togo). Because of intolerable transmission rates by
savanna flies, carbosulfan was introduced {chlorphoxim and permethrin stocks being
too low), and carefully monitored by environmentalists of the Programme and from Céte
d'Ivoire. This larviciding tactic was continued through June 1986, with the addition
off B.t. H-14 treatments to R, Pru {Ghana) where temephos resistance in a savanna
cyltospecics had appeared in 1985,

19. Mid-July 1986 witnessed an appreciable increase in B.t. H-14 and temephos usage.
Fermethrin wag also used to treat the R. Dion {eastern Guinea) when B.t. T-14 was
digscontinued for hydrological reasons,

20, In mid-August 1986 chlorphoxim was introduced for treatments of the Rivers Black
Volta, Comod (Cote d'ivoire) and Sassandra (Coto d'lvoire). Temephos replaced

B.t. H-14 for the treatment of the Rivers Baoulé mnd Bagoé (Mali). Later in the
month chlorphoxin was replaced by permethrin on the Black Volta. Also during late
August, permethrin was introduced on the R. Marahoud and carbosulfan on the White
Bandama (both in Cote d'lvoire) to provide opportunities for detailed studies on the
effects of these compounds on aquatic non-target organisms (EG.7 recommendation).

21. In Scptember 1986, to prevent the spread of temephos resistance in the Black
Volta basin, permethrin was introduced on R. Bougouriba (Burkina Faso). This
compound was also introduced on the Rivers Comeé and lower Marahoué (hoth in Céte
d'Iveire),

22. During October 1986 it was posgible to suspend treatments in several areas, e.g.
Rivers Nzi and Comoé (Cote d'Ivoire). With the reappearance of resistance in the
Niger Lributarics of south-eastern Mali, B.t. H-14 was reointroduced on R. Baoulé and
pormethrin was intreduced on R. Bagoé.

23. During the remaining weeks of 1986 RE.t., H-14 progressively replaced the most
toxic larvicides, except that carbosulfan was continued on the lower BElack Volta and
chlorphoxim on the Sassandra (Cdte d'Ivoire). The appearance of temephos resistance
at Tienfala on the main River Niger (near Bamako) reguired the introduction of
pormelhrin.

20, In general terms, during January 1987, B.t.
Black Volta and rivers to the west, while tomephos was ugsed Lo the east of the Dlack
Volta. The ocxeceptions werse restricted treatments wilh chlorphoxinm along the Iower
Rlack Volta, and restricted treatmonts with permethrin of the R, Niger around
Tienfala.

H-14 umage was confined to the River
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25. By early March 1987 aerial permethrin treatments of the R, Niger {Tienfala) had
been replaced by boat applications of chlorphoxim. Elsewhere, B.t. H-14 was the only
larvicide in uge:; including resistance control operaticons along the Rivers White
Volta, Pru (both in Ghana) and Oti (Toge), and reinvasion control operations in
southern Togo.

26, The Group complimented the Programme on the very efficient way in which the five
available larvicides had been rotationally used to combat an increased temephcs
resistance problem. It noted that Programme staff had rigidly adhered to Group
recommendations concerning the limited use of permethrin and carbosulfan. The Group
recognized that the sequential usze of these larvicides on a large scale was now a
routine vector control tactic and that this should be borne in mind when congidering
the prioritization of hydrobiological monitoring activities.

{b)} Beview of the revised control strategy for 1987

27. The Group noted Lthat temephos resistance in savanna cytospecies was the most
important Factor determining control strategies and tactics for 1987 and for the
subsequent years of the Third FPinancial Phase.

28, The gravity of the resistance problem was well illustrated by reference to the
fellowing list of resistance localities:

- Rivers Niger, Niandan and Mile in the upper Niger Bagin of Guinea; not yet
exposed to vector control operations,

- Rivers Sankarani and Dion in eastern Guinea; two years of vector control
operations,

- Rivers Niger {at Tienfala and Markals), Baoulé and Bagoé in south wastern
Mali,

- Rivers Sassandra and Bandama in Cote 4d'Ivoire,

- River Black Volta along the frontier between Ghana and Cote d'Iveire/Burkina
Faso,

- Riverg White Volta and Pru in Ghana,
- River Oti in Togo.

29.  Although additional studies were required, it appeared that the westward
movenent of temephog recistance in Guinea could bhe attributed to fly movements in &
NE to SW direction, assisted by the Harmattan wind; a type of reinvasion in reverse,

30. One of the most important conseguences of the spread of temephos rezistance was
the extensive replacement of temephos by the more expensive B.t. H-14 foramulations.
See Table Z for a comparison of costs., Furthermore, the use of B.t, H-14 required
flight hours for treatment to be increased by 50 per cent; by the end of 1986
allocated flight hours hagd been exceeded by 30 per cent,

31. The increased complexity of larviciding operations made it necessary, on a
waekly basis, to carefully evaluate all the taxonomic and susceptibility data and to
formulate freatment tactics, river basin by river basin,

32. The Group recognized that the new and rapidly changing patterns of resistance
and new treatment tactics regquired a very careful evaluation of all the
hydrobiological sampling sites. This would have to be done without delay, to ensure
that appropriate data would be collected to evaluste the effects of changes in
pesticide use which would be necessited by the resistance problen.
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33. Tho vector control strategy approved for 1987 had made provision for the
Following:

(i) Continuation of operations in the original Programme area (Phuaze T-TV), as
regquired,

(11) Selective larviciding operations in the seuth-eastern extension arca
{Fhasze V),

{ili) Year-round treatments in eastern Guinea (Phase VI-I) to protect that arca
and to prevent reinvasion intn Cote d'Ivoire and Burkina Faso,

(iv}) Wet season treatments in western Mali {Phase VI-2},

{v) Dry season and early wet season treatments in the upper Niger basin of
Guinea (Phase VI-3) to prevent reinvasion of southern and western Mali.

3. The Group noted that this strategy would have to be revised to take account of:
{i} The recent spread of temephos resistance and the rigks of further spread.
{ii) The continuing drop in the value of the US dollar.

{(1ii) Budpetary constraints resulting from (i) and (ii).

35, It wrs thus acknowledged as being technically and Financially unrealistic to
consider attempting the original strategy which included extensions to the south-east
and to the west., Even if an "ideal" formulation of B.f. H-14 became available to the
Programme, the cost of its large-scale use would be prohibitive.

36.  An allernative vector control strategy for the remaining part of 1987 had been
formulated in order to maintain the present level of protection in the core arsa of
the Programme and to make selective treatments to presumed sources of reinvasion
{large breeding sites in the upper Niger basin of Guinea, some of the tributuries of
Lake Volta in Ghana and Togo, and the RE. Mong in southern Togo). There would
theref'orea be no operational extensions as such.

37. FEven to implement this revised strategy, additional larvicides and supplementary
funding would be required in excess of the 1987 budget. Also a revised Plan of
Operations for the remainder of the Third Financial Phase will be prepared to bse
presented te the JPCLE in December.

(¢} Considerations Tor a revised Plan of Operatliong

3 The Programme was confident that during the next 2-3 years the core warea could
be satisfactorily protected by vector control operations. Py the end of that period
onchocercinsiz infection in man should have been brought down to levels at which
vectors could b allowed back into the area without risking recrudescence of the
digease. The primary cbjecctive of the Programme for the core area would then have
boen achieved. '

39. In this rogard with the registration of ivermectin in France anticipated before
the end of 1987 plans were being accelerated to carry out large-scale operational
trials of that drug in the OCP arsa.
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4o, If proven suitable for general distribution, this drug could supplement vector
control in the core area of the Programme over the next two ko three years, being
used mainly for treating residual onchocerciasis and/or localized new outhbreaks of
the disease. In combination with vector control, ivermectin use ccould also be
snvigaged in the extension areas where vector control alone was no longer considered
feasible.

(d) Comments by the Ecological Group

b1. The Group was very encouraged to learn that there were good prospects for g
phasing-down of vector control operations during the next few years, since there was
optimism that the microfilaricide, ivermectin, would scon be available for the maszs
Ereatment of onchocerciasis. A reduction of vector control would result in a welooms
release of ingecticide pressure on the aguabic environment and with this in oind, the
Group wished the Programme every success with the large-scale field trials of
ivermectin scheduled to commence in 1987,

D. REPORT ON HYDROBIQOLOGICAL MONITORING ACTIVITIES

{a) Hyédrobiologists' Meeting

42. The annual meeting of the hydrobiologists in charge of the aquatic monitoring of
the watercourses in the OCP area was held in Bamasko from 6 to 9 January, 1987. The
meeting was chalred by Ecological Group member, Dr C. Lévéque and attended by

Dr €. Fairhurst, as observer,

43, Apart from Benin for which no national team report had been provided, there had
been a general fmprovement in the quality of the monitoring datza provided to the
Programme during the Hydrobiologpists' meeting.

i, As follow-up to a proposal made during the seventh session of the Ecological
Group, participants in the Hydrobiclogists' meeting were able to benefit from a one-
day workshop. It was sgreed that the workshop had been well worthwhile, especially
in view for the good quality of scientific and technicel discussions between the
naticnal participants and other specialists.

45. It was again noted that the preparation of annual reports by national teams was
a continuing major problem. Data collection, gample enalysis and report drafting
were all very time-consuming activities. It was thus becoming more and more
impartant that one of the Programme's hydrobiologists make regular visits to national
teamsg to provide technical advice.

16. Attention should also be given to ways and means of making the national repcrts
simpler and more standardized in format. Mr Yaméogo's efforts in this regard had
already produced a marked improvemsnt.

b7, HNow that the hydrobiclogy monitoring data base had been transferred from Geneva
to Quagadougou, the Programme was better placed to assist national teams with the
analysis and presentation of their data, thus facilitating the preparation of
reports. Obviously, maximum use of this facility could only ke made if the national

teams submitted their dats to the Programme's hydrobiologists in a timely and regular
manner.

48. wWith regard to monitoring schedules, it was noted that in general, the national
Leams tended to adhere t¢ the established protocols. Delays had occurred in Quinea
and especially in Mali, due to problems in the procurement of eaguipment and
supplies.

i
i
i
i
i
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49. To provide further asgistance to national teams the Programme would provide an
annual report on all the aguatic monitoring data which had been received and
analysed,

(k) BRecommendations to EG.8

50, The Group reviewed the six recommendations made to it in the report of the

Hydrobiologists' mesting and provided appropriate responses which are presented in
Annex 3.

{c} USAID Congsultantship to OCP by Dr B.P. Hanson

51. Dr EB.P. Hanson, of USAID stationed in Rwanda, completed a 60-day consultantship
with OCPF (December 1986 - February 1987) sponsored by USAID. The purpose of the
consultantship was to participate in the hydrobiological monitoring procedures in the
wostern extension area, and fo work in the ield aleongside the Guinean
hydrobiological team.

52. In addition, Dr Hanson was given direction by QRSTOM staff and Mr L. Yaméogo of

OCEF in preparing an initial listing of representative invertebrates according to

their functional group (mode of feeding) and habitat preference. It was hoped that QB
this approach could be continued, as referred teo in the Hydrobiologists' report o
OCE/VCU/HYBIO/B7.1, para.92. As a part of Dr Hanson's evaluation of stream

invertebrates, he also conducted some Field prowth experiments which were designed to

clarify some functional classificatlong. These experiments were somewhal curtailed

bocauze materials shipped from the United States did nol arrive in Bamako in

sufficient time to permit their use in the field.

53. Dr Hanscn was able to purticipate in the annual meeting of the Hydrobiclogists
in Bamakoe (6=9 January 1987}, He had prepared a report of his activities which would
be forwarded to USATD and OCP and also to ORSTOM staff and members of the Group. The
Chairman reported that Dr Hangson's evaluation was that the monitoring protocol was
well degigned for work in the western area {(Phase VI). Dr Hanson had observed that
the Guinean team should be able to conduct the monitoring procedures adeguately
providing some continued dircection was afforded.

E. TNDEPENDENT ANALYSIS OQF AQUATIC MONITORING DATA

K. The Group reviewed the following two reports prepared by the University of
Salford Leam:

- Aguatic surveillance - South-eastern extension. @
Independent analysis of invertebrate catches.
{C.P. Fairhurst, P.J. Milligan, R.D. Baker and J. Hewett; February 1987).

- Aguatic surveillance - South-eastern extension.
Tndependent analysis of fish catcheg.
{C.P. Fairhurst, M.5. Curtis and J. Hewett; February 1987).

55, It was noted that the most comprehensive analysis results, for invertebrates,
had been obtained from monitoring sites along the Rivers Mono and Amou in Togo. The
least valuable data had been abtained from the River Ouemé in Benin.

56. For fish, the most valuable monitoring site in many respects was the one on the
R. 'ru. 'The Atchinedji station on the R. Mono was good, but it would soon bo
destroyed by the construction of = dam, which might alse affect the Tctetou station.
The fizh monitoring site on the R, Wawa was promising but had produced Few figh per
sample.
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57. The main results and value ratings are given in Table 3. It should be noted
that community identity was important because some stations, e.g. Tetetou and
Atchinedji, may have similar populaticons of fish and both stations would not be
necessary for future monitoring. Seasonal and long-term patterns were essential to
an understanding of potential effects of pesticides.

5. The interpretation of much of the data had been made difficult because no large-
scale maps giving basic descriptive information on the monitoring sites had been
provided. It was hoped that within the framework of OCP's aerial operations,
photographs could be taken of the monitoring sites, which could then be converted
into appropriate maps. Each national team would then be able to provide a sketch map
of emch gsampling gite showing the location in the river section at which the actual
samples were collected.

9. It was neted in some cases, that the aquatic monitoring data recorded by
national Leams and analysed by them and by ORSTOM, were not in complete agrecoment
with regard to numbers of individuals. Nevertheless, many of the general patterns
ware very similar and by applying a wide range of analytical methods, the overall
picture was always found to be the same.

60. The aquatic monitoring data from the south-eastern extension area was
particularly useful because it provided pre-treatment information over a long period.
Thus, it had been possible to clarify the situation concerning the fish Petrocephalus
bovei, by comparing date from untreated and treated areas. It was now known that s
drop in numbers of this gpecies which hed been recorded inside the treatment zona,
could be attributed to natural causes becsuse corresponding drops had been obzerved
in the untreated zone. This finding indicated that monitoring personnel could take a

less concerned view of esrlier records of unexpected drops in numbers within the
treatment zohe.

F. REFORTS ON ENVIRONMENTAL DISTRIBUTION AND FATE OF PESTICIDES

{a) ¢Chemical monitoring

£1. The Group noted that the results of chemical analysis of river gsediments were
difficult to interpret, especially with regard to levels of chlorphoxim in samples
taken frow rivers which had not been treated with that chemical. In gengral,
pesticide levels were low, often at the limit of detectability.

2. The high cost of having residue analysis conducted in Europe made it
guestionable as to whether additional samples should ke collected and analysed.

€%, With regard to the possibilities of having chemical analysis conducted in
Africa, one Ecological Group member had explored the opportunities offered by the
analytical centres established by UNEP/FAQ within the framework of the Regional Sca
Programee WACAF-2. His enquiries revesled that, if necessary, additional chemical
analysis could be undertaken in one of the WACAF-2 Projsct laboratories.

{b} Environmental distribution and fate of permethrin

64. The Group received from one of its Members a literature review document on the
environmental distribution and fate of permethrin which was based on data present in
three recent reviews.

65. The review document stated that the possibilities of delayed toxic effects of
permethrin and the bigo-accumulation of that compound, were small. Thus, the
evaluation of its potential hazard to aquatic systems should be made primarily on the

basis of its high toxicity and on the stress caused on river biota at the time that
treatments were made.
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66. To fact, the rapid sbscrption of permethrin onto organic matter in suspended
golids and gediments reduces its toxicity by several orders of magnitude. Moreover,
it had been demonstrated that microbial degradation in sediments was the major
pathway for Lthe decomposition of the compound.

67. ‘The level of persistence and the rate of decomposition could not be predicted
with precision, hecause of wide variations caused by different environmentlal
conditions. However, available field data and tLheoretignl calculations indicated
peraistence in the aguatic environment of {rom a few days to some weeks.

68. Predicted bio-zcoumylation of pernethrin was high, but, as synthetic pyrethroids
were easily mnd guickly metabolized, it seemed unlikely that bic-accumulation hazards
could occur.,

649, These obzervations had been confirmed by residue analyzis of water, scdiments
and bhiota, and by the literature reviewed,

T0. After dizscussion of these factors, the Group concluded that the potential damage
to important aguatic species could ocour mainly at the time of permethrin treatment,
or, as a consequence of the stress received by the ecosystem. Thus the research
approach followed for other compounds was equally applicable to permcthrin,

{c) Environmental digtribulion and fate of carbosulfan

71. Published information on garbosulfan was very scarce, to the extent that a
meaningful evaluation of this compound could not be made. However, a theoretical
model made on the basis of physico-chemical preoperties, indicated that the partition
possibilities in environmental compartments were similar to those of permethrin.

72, Carbosulfan exhibited a great affinity for sediments and suspended solids and
had a high bio=accumulation potential in biota. However, as little information wag
available on degradation and metabolism, it was impossible to draw any valid
conclusions .

73. The Group therefore agreed that the carbosulfan molecule be studied a2s a matter
of high priority, and recommended that searches of the literature be continued. In
order to complete the hazard assessment process the Group also recommended that a
critical review be prepared on the envirommental distribution and fate of
carbosulfan. This could be undertaken through cooperation with a member of the
Group.

G. RESEARCH ON NEW LARVICTDRES

74, The Group was informed that very fow new larvieides were being made available to
the Programme from the chemical industry. Consequently, an appreciable zmount of the
Programma's larvicide research activities were concerncd with the eveluation of new
formulations ¢f existing conpounds.

7%. Large-gscale field trials had confirmed that a third formulation of tomephos was
equal in efficacity to the Abate available from two sources and was no more toxic Lo
aquatic non-target organisms.

6. A 50 per cent E.C. formulation of carbosulfan would be used operationally later
in 1987. 1t was mere cost-effective than the existing 25 per ceni formulation and no
moere toxic Lo agualic non-target opganisms,
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77. After testing many formulations of permethrin, a 25 per cent E.C. formulation
from another company seemed to be somewhat more selective towards $.damnosum than the
others. It would be used operationally during the 1987 wet season, with special
envircnmental surveillance, to confirm if this improved selectively ccourred under
field conditions,

78. Field trials had confirmed that the performance of the "Vectobac" formulation
of B.t. H-14 was equal to that of HPD.

79. A new B.t. H-14 formulation From the HPD "6000" series had been shown to be
three times more effective than HPD. The significance of this was that the dosage
could be reduced from 1.2 to 0.4 mg/litre~10 min. For a large-scale field
svaluation, 5000 litres of the new Formulation had been ordered. 1f the field trial
gave satlsfactory results it was likely that the river discharge limit on B.t. H-14
use of 75 m3/s, could be increased to 200 m3/s. All of the new B.t, H-14
formulations had been tested against the non-target fauna, with acceptable results,

80. Research onh pew compounds had been concerned with organophosphates, synthetic
pyrethroids and insect growth regulators (IGR's). Research on the crganophosphate
OMS-3036 was prematurely terminated because the compound wes withdrawn by the
manufacturer,

81. The organophosphate Phoxim was being examined as a possible replacement for
chlorphoxim, As soon as samples were reccived work would commence on Cross-—
resistance studies, dosage trials and assessment of envirenmental effects.

82. Within the pyrethroid group, work had been concentrated on the alpha-cyanoe group
{alpha-methrin, cyfluthrin and others) since these compounds might be in a different
crosg-resistance group than permethrin. If one of these compounds was selected for
oparational trial (unlikely in 1987) the Group would he consulted.

83. Two juvenoid IGR's, OMS-30i9 and fenoxycarb, were currently under study. OMS=-
3018 would scon be submitted to small-scale field evaluation. Fenoxycarb would be
studied to define its minimal dosage. No operational triagl of this type of compound
was foreseen for 1987.

84, The Group commended the Programme on the efforts being made to identify new
formulations and new compounds, which would have improved larvicide properties, but
without having adverse effects on the aquatic environment. The results obtained so
far with the HPD "6000" formulation of B.t. H-14 were most encouraging and seen as @
means of reducing the use of move toxic compounds such as permethrin and
carbosulfan,

H. PRIORITIZATION OF HYDROBIOLOGICAL MONITORING ACTIVITIES

85. The Group recalled that the Frogramme image had been very well =mccepted
internationally, partly because of the FProgramme's great concern about the possible
impact of anti-blackfly larvicides on the aguatic environment and partly because of
the strict screening protocol for insecticides, designed to protect the non- target
Fauna. The OCP was one of tho major vector control programmes in which the
environmental dimension was really taken into consideration, and the FProgramme should
Le congratulated for taking that attitude,

i
)
)
j
!
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86. The Group, while being well aware of the Programme's financial problems, was
also concerned by the increasing use of alternative larvigides which were potentially
more hazardous than temephos and B.t. H-14. Accordingly, the Group undertcok a
revision of the environmental monitoring protocol, based on the considerations stated
above, in order to achieve a new protocol which was Lhe mirimum that could be
considered as scientifically acceptable. It was stressed that any further reduction
of the revigsed protocol wauld have adverse consequences oh the guality of the
cnvironmental data required in support of the revised control strategy.

87. At the quisetl, the Group acknowledged that a complex array of considerations
would be required to accomplish such a complete re-evaluation. The Group determined
that their best course of action should be to provide the best scientific judgement
poggible as to the priorities of the hydrobiological monitoring, given the present
situation of the Programme. The Group realized full-well that QCF, in the course of
its determination of future action regarding the continuance of the most appropriate
hydrobiological monitoring strategy, would have to take other factors into
congideration. That is, in addition o the scientific evaluations that could be made
by the Group and the congeguences for envirenmental conservation, the matters of
econcmic constraints for the Programme and the long-term benefits of pacticipation by
national teams in the hydrobiolegical meonitoring, would certainly be invelved in the
overall evaluation by OCP.

88, As a hasis for discussion the Group established an initial set of observations

that it would use in its re-evaluation of the hydrobioclogical mopitogring programme.
Those were as Tollows:

{1} Af'ter 10 years of investigation, ro drastic effects on non-target fauna
had been demonstrated for rivers treated with Abate in the wel scason and
B.t. H~1% in the dry season. These results had been sufficiently well
established that they were now appearing in the pegr roviewed published
selentific literature. This led to the conclusion that there were now
gsulficient data on such rivers that therc was no longer & need to menitor
them, until such time as they would be troated with permethin
and/or carbesulfan or any nhew pesticide.

(ii) It wag clear that the monitoring activities to determine the effects on
non-target founa must move from the original long-term stratezy, which had
been highly succossful, to a short-term strategy {(3-5 years) with primary
emphasis on the effects of permethrin and/or carbosulfan treatments which
would be used more extensively throughout the Programme area.

(1ii) Becausze the hydrobiological monitoring should now concentrate on the above
mentioned short-term approach to the attack phase of permethrin and/or
carbosulfan use, the Group felt that it should be possible to
gignilicantly reduce the ¢ffort spent on evaluating the coffects of new
larvicides on non-target fauna. This was compatible with the reduction in
testing of new larvicides anticipated by VCU in the next two years.

{iv) Congidering the Programme to be in an attack phase with regard to the
usc of permethrin and carbeosulfan, sampling strategies and data analysis
must now be focused on the evaluation of the offects of these two
compounds, used separately or in combination. In this context, it would
be important to also consider thoge zites which could provide the bost
pretreatment data against which to compare the effects of permethrin
ad/or carbosul fan.
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Thus, the basic task faced by the Group would be to recommend the most
valid scientific approach for gampling strategies and the most appropriate
gites to achieve the evaluation of the effects of permethrin and/or
carbosulfan, This strategy should alse include emphasis on special
procedures critical for interpretation of data sets as detailed in EG.6,
para.? and EG.7, para 59, e.g. analysis of reproductive success of fish.

Finally, given the recommended changes in hydrobiological monitoring
strategy, it wrs imperative that the most efficient and reliable teams
available (including those of OCP} be placed in the field for the
collection of fish and invertebrate data. It was alsc critical that
maximum support be provided to insure rapid processing of samples in the
laboratory.

89. Given the above six general considerations for dealing with the new conditions
faced by the Programme, the Group recosmended three levels of priority for
hydrobiclagical monitoring:

(i) The first priority should be given to the monitoring of those river sites
in the core area that had been treated with permethrin and/or
carbosulfan, or for which treatment was anticipated in the next three
years,

The second priority should be given to obtaining hydrobiological
monitoring data from sites in the south-eastern {Phase V) and western
(Phase VI) portions of the Programme area. Particular attention should
be focuged on the likelihood that such sites could serve as sources of
pretreatement data relative to applications of permethyin and/or
carbosulfan.

The third priority should be given to other sites for which there might bo
justification to continue wmonitoring activities for ressons other than
their relevance to the present and anticipated application of permethrin
and/or carbosulfan.

90. A completc evaluation of all monitoring sites within the entire Programme arca
is given in Annex U and referenced to Maps 1 and 2 which show all the monitoring
sites. The detailed evaluation was made in consultation with Dr Fairhurst who had
provided detailed statistical evaluations of the data from many of the sites.

91, The Group noted that these statistical analyses were not complete for the core
area or the western extension (Phase VI). Thig had not been possible as the data for
1985 and 1986 for these areas were not held by the University of Salford team. The
Group recommended that theze data be supplied to Salford at once so that the analysis
of all remaining data could be undertaken in the mode that had been applied to the
south~-east (Phase V).

92. After very extensive discussions within the Group and detailed consultation with
QCP and ORSTOM staff, the Group made the specific recommendations for the sampling of
fish and invertebrates given below. In the selection, the present and anticipated
use of permethrin and/or carbosulfan was the major consideration,
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(a) Monitoring of Invertebrates

93. The Group recommended the following strategy for hydrobiological menitoring of
invertebrates:

(i) Sampling only during the dry seascn. Twice per month in December and
January: once per month in February, March and April. At any sites which
do not flow during the dry season, the schedule would be twilice per month
in Nevember and December and once per month in January.

(ii) Surber and day drift samples conly.

{1i1) Surber: at least 5 replicates taken with a 15 x 1% cm sampler where the
range of current velocity ig between 0.4 and 0.8m/sec and on rock
substrates with Trigtichia cover of 3 mm to 2 cm thick.

{iv) Day drift: samples of 15 minutes durations with 20 x 20 cm nets; 6
replicate samples with nets of 200 u mesh and 6 replicate samples with
nets of 500u mesh; samples to be taken at 13.00 and 14.00 hours. Current
velocity to be measured at the mouth of each net. Weather conditions
should be noted.

(+) As recommended in the Hydrobiologists' meeting report (QCP/VCU/HYBIO/B7.1
para.79, 96 and 110) the invertebrate families Baetidae, Hydropsychidae
and Tricorythidae be identified to genus in all gamples. Other taxonomic
separations should follow the procedures already adopted under the
standard protocol.

94, Table 4 provides a summary of sites reccmmended for hydrobiclogical monitoring
and Lhe evaluation criteria used in their selection. Care was taken to cnsure that
the sites were approprizte for evaluating the effects of permethrin and/or
carbosulfan.

95, With regard to the data presented in Tabkle %, the objectives of the gselection
were as follows:

River/Station Objective
R. Marahoué at Danangoro and Untomokro ) To foeus on the effects of carbosulfan
R. Comodé at Gansé )
R. RBlack Volta at Bamboi ) To focus on the effects of permethrin
and_carbosulfan

R. Niandan at Sassambaya }

Y  To focus on the effects of permethrin
R. Hakoye at Kokofata ) Reference sites,
R. Amou at Amou-Oblo )

{h) Monitering of fish (gsee Tables BA and 53)

96. Sampling frequency

Fvary Lwo months For Bandama, Comoé and/or Black Volta, lLéraba and Oti.
Quarterly for others, except Oti at Mango (onco a year at the end of the flood).

d
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97. Sampling technigues

Two batteries of gill nets per night for two nights at each sampling poini.
A battery would include a series of different mesh sizes: 12.5, 15, 17.5, 20, 225,
30 and 40mm {French measure). In order to improve the monitoring of juveniles, it
was necessary to double the set of smaller mesh (12.5, 15 and 17.5mm).

298, Expected resulta

- catch per unit effort per mesh size,

- number of species caught,

- length frequency for most abundant species,

- coefficient of condition,

- gonadosomatic index for species selected by the Hydrobiclogists' meeting,

- gut contents for invertebrate predators in 1 or 2 stations where carbosulfan
iz applied.

99, Electrofisghing

For thase staticns on riffles already sampled by electrofishing it was requested
to sample occaszicnally during the dry season for a better checking of fish fauna.

I. WORK PROGRAMME FOR 1987-1988

i00. Because of the complete re-evaluation of the hydrobiological monitoring
strategies conducted by the Group and the recommendations for very significant
changes made by the Group, the monitoring work programme of OCF would likely require
extengive revision in 1987-1988. The Group had made its recommendations in a
prioritized fashion and felt that it was now necessary for OCP staff to evaluate the
Feasibility of rapid implementution of these recommendations in the light of the many
constraints facing the Programme, other than the scientific evaluation given in thig
report. When a plan of action had been undertaken, the Group requested that the

members be informed about the extent to which inplementation of their recommendations
had been possible.

J. CTHER MATTERS

1C1. The Group wished to encourage OCP staff to publish the results of their studies
on the effects on non-target fauna of all pesticides used in the Programme. They
should be published in the scientific literature as was now being done for datz on
temephos effects.

102, A member of the Group had besn requested to conduct a literature review on the
utility and feasibility of conducting enzymatic analyses, as an early warning to
evaluate the effects of carbosulfan on fish.

103. Now that measures had been proposed for the reduction in the number of
monitoring sites the Group urged that serial photographs be taken of the retained
gites so that large-scale sketch maps of each site could be prepared.

104, To facilitate the analysis and interpretation of raw hydrobiological data, the
Group recommended that weekly small-zcale treatment maps be sent to the University of
Salford team, and that appropriate measures be taken to ensure that the national
teams were fully aware that treatment data was always readily available to them,
ghould they require such data for their own analysis.
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10%. The Group proposed that, considering the financial constraints of the PPQgramme.
additional funding for hydrobiological activities be sought from sources outside
OCP. such as UNDP, UNEF, FAQ and EEC as well as USAID on a bilateral basis.

106. The Chairman wished it to be recorded that English speaking members werc Wost
grateful for the great effort made by all participants to conduct the meeting in
English, which was neccssitated because it was not possible to provide gimultaneous
interpraetation.

107. The Group was unanimous in expressing its sincerest appreciation to
Mr L. Yaméogo, OCP Hydrobiologist, who, despite ill health, made g very commendablc
personal sacrifice to attend the meeting for the final sessions.

K, ARRANGEMENTS FOR NEXT MEETING

108, The ninth session of the Ecological Group would be held from 1 to 4 March 1988,
at a venue to be determined.

i
100, The Group recommended that if required the 1988 Hydrobiologists' meeting be ‘4h”
convenad during the week prior to the Ecological Group meeting, with allowance being
made for a 2-3 day overlap.

110. Dr €. Lévéque would reprosent the Eeological Group at the eighth sessions of the
EAC {Ouugadougou, 15-19 June 1987) and the JPC (Rome, 30 November to 3 December
1987},

L. APPROVAL QI REPCRT

111. The draft report was reviewsd before the end of the mesting and the finalined
varsion aperoved by the Chairman.

M. CLOSURE OF SESSION

i12. The session was closed by the Chairman during the late afternoon of

27 March 1987. In his closing remarks the Chairman, on behalf of the Group,
expressed sincerecst thanks to the staff of Bouaké Sector for their kindness and
excollent support to the eighth session of the Ecological Group. Special thanks wers
alse given to Mrs F. Ba and Miss K. Nignan, confercnce secretaries.
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TABLE 1: MINIMAL DOSAGES AND CARRY OF FIVE LARVICIDES
(DOSAGE SUFFICIENT TO OBTAIN 100 PER CENT KILL AT THE FIRST BREEDING SITE)

Dosage Carry (k) ‘
Compound S mg/i-10 min Dry season Wet season :
Temgphos 0.05 - 0.1 1-3 50
Chlorphoxim Q.05 1-3 15 t
Carbosulfan 6.05 3-6 10-15 ‘
Permethrin 0.015 1-3 15
B.t, H-14 ) 1.2 1-2 10

TABLE 2: COMPARATIVE COST OF FOUR LARVICIDES BASED ON A RATING OF "1i* FOR TEMEPHOS

Compound (ropen 100 /e) RN TSI |
Chlorphoxim 0.7* 1.3
Carbosulfan 0.9* 2.3 t
Permethrin*# 0.6* 0.7 :
B.t. H-14 1.4 4.3 %

* Utilizsation unacceptable because of high rigk of ecelogical damage.

*¥* High resistance risk dus to extensive utilization of pyrethroids in sgriculturs, '
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A ~ INVERTERRATES

site Asubende
River Pr
Method DD ND 3
No. of
collectiong 4+ ++/+
No. of ani-
mals/Repla- -/=/-
cate
Community
separation
Senzanal =/+/
pattern
Overall +2
Ratding

B - IFISH
Site Asubende
River Pru
No. of +

collaections

No, of fish/ +
collection

No. species ++

No. fish/ -
species

Communi ty -+
identity

Seasonality ++

Overall Rating +10

TABLE 3: VALUE RATTNGS FOR SAMPLING STATIONS, S0UTH-EASTERN EXTENSTON AREA
Asukawkaow Kati Tetetou Oblo Beterou
Asukawkaw Sio Mono Amoy Queme
DROND S DD NR S DD NR S Dy oND S DD ND S
+ /et f+ +/+ )+ AT /4] -/-/-
= f+ +i+/- /44 /- vt S+ [~/ 4+
v/t +/+/ + /[

-/ /+ /+/ /4] ++ [+ / /[
+& +5 +12 +15 -2
D.Papazce Atchinedji  Tetetou M'bete  Beterou
Wawa Mono Mono Oueme Duene
+ + - -
- ++ + + -
- -+ -
++ ++ + = -
w1 +6 +3 -2 -6

Key

++ Indicates "very good”
+ Indicates "better than average”
- Indicates "worse than average"
Space indicates "ne comment”,

ND
np

Night drift
Day drift
Surber
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TABLE 4: LIST OF INVERTEBRATES MONITORING STATIONSL
(A = Abate, C = Chlorphoxim, B = B.t. H-14, Ca = Carbosulfan, P = Permethrin)

1) Central zgne Danangoro - 3 years pretreatment data !
Marahoue - Geod results ‘

- Treated with A, C, B, Ca ang P. :

- Will he treated 1987: |

= Dry season with B {

= Rainy season with Ca only

and

. 2) Central zone Entomokro - 1.5 years pretreatment data
Marahoué - Good results
- Treated with A, B, ¢, Ca and P,
- Will be treated 1987:
- Dry season with B
- Bainy seasor Ca only

and
3} Central zone Gansé - No pretreatment data
Comoé - Results not very good !
- Treated with A, B, C, P and Ca ‘
- Will be treated in 1987 ;
= Dry scason with B, :

= Rainy season with P =&nd Ca
and/or

4} Central zone Bambhoi - No pretreatment data
Black Volta - Results not very good
- Treated with A, B, ¢, P and Ca
- Will be treated:
=~ Dry season with B :
~ Rainy season with P and Ca.

5) South-Eastern zone Amou=-0blo - 6 years of pretreatment data
Amou - Very good results f

- Never treated
- Will be treated with B

6) Western zone Sassambaya - 2.5 years pretreatment data
Niandan - Very good results
- Never treated
- Will be treated :
- Dry season with B :
- Rainy season with P only i
and
7) Western zone Kokofata - 2.5 yearg pretreatment data
Bakoye = Very good results
= Never trezted
= Will nct be immediately treated

1 Further details are given in Annesx b4 and
Maps 1 and 2.

i
I
t
i
i
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TABLE 5A: LIST OF FISH STATIONS
{Further details are given in Annex 4 and Maps 1 and 2)

Zong

FIRST PRIORITY Central

Eastern

Western

SECOND PRIORITY Central

Eastern

Western

Station and River

Nianka on Bandama

(Ganse on Comoé

Pont Frontiere on
Lérabha

Sabari on Oti

Asubende on Fru

Missira on Bacoulé

Bamboi on Black Volta

Mango on Oti

Mandiana on
Sankarani

Very good results with long-
term patterns; description

in 10 years publication; hasg
been treated with A, B, C and
Ca; ‘

good numbers of Alestes and
Eutropius.

Good results; good numbers
of Alestes, Petrocephalus,
Eutropius; needs reactivation. @p

Good results; long-torm
patterns; good numbers of
Schilbe and Alestes; good
station to check wilh Comofd:,

Very good results with long
term patterns; description in
10 years publication generally
low rumbers but good or

Eutropius.

Very pood results; best of
Eastern Stations; good numbers
of Schilbe, Alestesg, Polypterus
bezat pretreatment.

Pretreatment: well known
ztation, monthly sampled:
temporary river.

Interruption of monitoring @
to be reossessead.

High diversity:; check with Ot
{Sabari)

Pretreatment data.
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{Further details are given in Annex 4 and in Maps 1 and 2)

River and Site Control B.t.H-14 Perme- Carbo-  Carbo/Perm Freguency

thrin sulfan

FIRST PRIORITY:

SECOND PRIORITY:

Sankarani

(Mandiana) X
Oti {Mango) ¥
Black Volta X

{Bamboi)

Bandama (Niaka) X Every 2 months
Comoé (Ganse) ‘ X Every 2 months
Léraba (Pt X Every 2 months
frontiére)

Oti (Sabari) X Every 2 months
Pru {Asubende) X Quarterly
Baoule {Missira) X Quarterly

Quarterly

Once a year

Quarterly
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LEGEND TO MAF 1

i

[ Number Station River Country Category!
1 Missira Baculé Mali IF

2 Kokofate Bakoye Mali IF ‘

3 Sassanbaya Niandan Guines I

4 Boussonks Milo Guinea IF

5 Mandiang Sankarani Guines F ‘

6 Font Routiep Léraba Burking Faso/ IF
Cote d'Ivoire

7 Gansé Comoé Cote d'Ivoire IF

8 Kouto Bagogé " " IF :

9 Pont Sémien Sassandra " " - IF

10 Mankono Marahoué " " F
11 Danangoro Marahoué " " I
12 Entomokro Marahcous " " I }
i3 Marabadiassa Bandama f " F ’
14 Niaka Bandama " " F
15 Route Dabakala Nzi " " IF
11 = Invertebrates
F = Fisgh :
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LEGEND T(Q MAP 2
Number Station River Country Categoryr
1 Pont Pa Nazinon Burkina Faso i
2 Nangodi Red Volta Ghana I
3 Daboya White Volta Ghana IF
4 Bamboi Black Volta " IF
5 Azubende Pru " IF
& Sabari Oci " IF
7 Agukawlaw Asukawkaw " T
8 Dodi Papasse Wawa " F
9 Mango Oti Togo F
0 Kati Sio " I
11 Agome Mono " F
12 Tetetou Mono " Ir
13 Oblo Amou " IF
14 Atchinedji Mong " F
15 Kpessi Mono " F
16 Lanta Koufto Benin I
17 Atcherighbs Zou " F
18 Zagnanodo Cueme " F
19 M'betekoulkou Oueme " F
20 Atchakpa Ouemne " IF
21 Kaboua Okpara " F
22 Vossa Buaffa " F
23 Beterou Dueimne " IF
11 = Invertebrates
F = Fish
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ANNEX 1

LIST Q¥ PARTICIFANTS

Professor D. Calemari, Institute of Agricultural Entomoleogy, Faculty of Agriculture,
Univergily of Milan, via Celoriag 2, 20133 Milan, Italy

Frofessor K.W. Cummins, Appalachian Environmental Labaratory, University of
Maryland, Frostburg, MD 21532, USA (Chairman)

Dr A. Lelek, Research Institute, Natural History Museum Senckenberg, Senckenbergan-
lage 25, 6000 Frankfurt/M.1, Federal Republic of Gaormany

Dr €. Lévéque, Directeur de Recherches, Museum national d'Histoire naturelle, Labo-
ratoire d'Ichtyologie, 49 rue Cuvier, 7500% Paris, France

Dr M. Yasuno, Chief of Agquatic Ecology, National Ipnstitute for Environmental Studics,
Yatabe, Tsukuba, 30% Japan

Dther participants

Lr J.M. Elouard, Chargd de Recherches, Laboratoire 4'Hydrobiologie, ORSTOM, B.F 2628
Bamako, Mali

D C.P. Fairhurst, Department of Biological Sciences, University of Salford,
Salford My 49T, Englend

Dr D. Paugy, Chargé de Recherches, Laboratoire d'Hydrobiologie, ORSTOM, B.P. 2528
Bamzito, Mali

Dr L.K.B. Akpoboua, VCU/Q0CP, B.P. 1474, Bouaké, Céte d'lIvoire

e D, Baldry, VCU/OCP, B.P. 549, Quagadougou, Burkina Faso

De T, Grunewald, VQU/OCP, B.P. 2279, Bamako, Mali

Dr P. Guillet, VCU/CCP. B.P. 2279, Ramako, Mali

Dr D, Kurtak, VCU/0CP, B.E. 1474, Bouaké, Cote d'lvoire

Lr B. Philippon, Chief, VCU/OCP, B.FP. 2279, Bamako, Mali

M1+ B. Wahle, Consultant, VCU/CCE, B.P. 1474, Bouaké, Cote d'Iveire

Yaméogo, VOU/OCP, B.F. 549, Ouagadougou, Burkina Faso.
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ANNEX 2

PRESENTATION BY DIRECTOR OCP TO ECOLOGICAL GROUP
Bouaké, 24-27 March 1987

Dear Members of the Ecological Group,

I wish to express my regret to you at not being able to attend this segsion of
the Ecological Group and address you personally. The Programme is currently going
through an exceptionally critical period because of the continuing slide in the valuo
of the dellar and the now rapidly spreading problem of resistance. This has resul ted
in an in-depth review of all the Programme activities and I am under considerable
pressure to collate all the facts to attend a meeting of the Committee of Sponsoring
Agencies in Rome next week. Your full appreciation of the situation will be critica:
to your deliberations and I would have preferred to brief you personally rather than
by letter but, as managers yourself, I am supe you will understand.

As you are aware the Joint Programme Committes at its fifth zession in December
198% approved the Plsn of Operations for the third Finsncial Phase (1986-1991) at a
cost of US %133 million. Since the financial ceiling was fixed when the Long-Term
Strategy was approved the pravious year the U3 dollar has devalued by over 40%. At
the last JPC the donors agreed that the Programme should be compensated for dollar
fluctuation but you will agree that decline, which is continuing even today, is more
substantial than was ever anticipated. As a rosult, last December in Accra the
donors indicated that additional gupport would he conditional on savings being
realized in certain Programme areas.

Dr Philippon will be briefing you on the vector control cperations and will
definitely highlight the spread in temephos resistance in the vector not only in

rivers under treatment by the Programme for both long and short periods but also in
rivers in the Western Extension area where larviciding has not even started. This i.
foreing upon the Programme a radical change in the implementation of the strategy as
described in the Plan of Operations mainly because of the need to replace temephos
with B.t. H-14 for the greater part of the year. The need for this change has only
become evident in the past few weeks and subsequent to the JPC. Because B.t. H-14 ix
a less efficient larvicide than temephos, greater quantities are reguired so
increasing the logistical support and the number of flight hours required to obtain
the same result. As a consequence, there iz no way in which the same ares previewsd
%0 be covered in 1987 can now be brought under control within the budget approved by
the JPC, Even to maintain the success in the original Programme ares and prevent
recrudescence at a time when the objective is within reach, and push far enough into
the extension areas to limit the impact of reinvagsion, will be possible within the
budget only if radical cuts in less-essential, non-operaticnal activities are
implemented. To this end it hes bheen incumbent upon me (o in=igt that the different
units review their activities and retain only those activities which are of top
priority. Posts have been frozen, consultants greatly reduced, research contracts
not renewed or not implemented, the vehicle flect not replaced, travel cut back and
non-essential services curtailed. With regard to the latter you will be aware that
no simultanecus interpretation is being provided for this session of the Ecological
Group to save money and I would appreciate your sympathetic understanding and
patience to ensure that all participants understand what is being said. Further, we
have just had a financial management mesting of all senior staff of the Programme in
Ouagadougou to analyse together the various Programme activities, to sensitize them
to the situation we are facing and to determine how the cost-effectiveness of the
Programme can be improved.
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Both Dre Philippon and Baldry will enlarge on those maltters for you and answer
your questions. This is an extremely serious situation that is being faced by the
Programme and the savings incurred are being used to purchase the larger guantitics
of B.t. H-ill necessary to ensure the control effort can continue. Without the
larvicide and the aircraft to apply it effectively, the Programme ig finished. The
cityation i as critical as that. I am not trying to dramatize the situation in any
way - Lhis Is not necessary as the facts are availablc for all to see.

During the first two fimancial phases the funds available were more than
adeguate. As we entered the third phase we knew that funding was tight but thought
wa would survive with careful management. However, the unexpectedly repid spread in
registance coupled with the equally rapid fall in the U$ dollar (the World Rank
allowad for approximately 20% devaluaticon over the gix years) has required this
urgent, change in approach. A revised strategy will have to be prepared to be
presented o the donors in Washington in November and to the JPC in December. If the
new medicament, ivermectin, is proven to be as successful in community trials as it
has been in small clinical trials (only 1200 people having been treated to date) then
by wid-1988 or 1989, the Programme could have an additiomal, if not an alternative
tool, to help it achieve its objective and so possibly alleviate the tremendous
pressure on the vector control operations.

With this baclkground, I would urge you to look very critically at what is
currently being done in collecting hydrobiological data. The long-term analysis
which has been undertaken T hope will help you to reassess the situation and advisze
what activities - and in view of the scarcity of funds I would plead for the minimumn
of activities - that must be undertaken to provide you, the Bcological Group, with
the information you require to ensure that the larvicides applied are not having any
deleterious effects on the environment. In view of the very extensive use of the
vary selective B.t. 1-14, and the limited use envisaged of the more toxic
chlorphoxim, permethrin and carbosulfan, could the collection of data be restricted
to a few sites on a restricted number of rivers? Alzo, in view of the slower
progress into the western extension area, can the collection of additional data from
there be defarred? I must also recommend only activities which have importance and
relevance to the operations and that you give a priority rating to all the activities
you propogse. Any idess as to how these hydrobiological activities might he financed
other than out of the Programme Munds would also be appreciated,

I am very sorry to present you with such a bleak picture and have you carry out
such an onerous task during your three-day meeting. T am confident, however, that
you will rise to the challenge so that together we may continue to go forward to the
JPC with ideas that will he acceptable to all its participants, showing them that, an
we strive together to make every part of the Programme more ceost-effegctive, the money
the donors provide is being wisely used. 1 look forward to receiving your report in
this respect.

I am gorry bouglas Marr is also unable to attend but is involved in the review
of the Onchocerciasis Chemotherapy Project called for by the JPC but T am sure David
Baldry, whom you all know, will bc a very efficient secretary to the Ecological Group
and provide all the support you reguire.

Again please accept my apologies for being unable to be with you and ! wish you
a very successful meeting and an enjoyable stay in Bouaké.
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ARNNEX 3

RECOMMENDATIONS OF THE 1987 HYDROBICLOGISTS' MEETING
T THE ECOLOCGICAL GROUF AND ECOLOGICAL GROUP RESPONSES

Bec. 128.: Considering that the aguatic fauna of the Guinean zone differs
wondering about the extent of taxeonomic knowledge of this Fauna and the steps taken
to carry out amonitoring in that zone.

EG Response: In view of the need for the Programme to revise its strategy for
the Third Financial Phase (1986-1991), especially with regard to the extent

of vector control activities in the western and south-eastern extensions, this
igsgue will be addressed during the ninth session of the Ecological Group.

Rec. 129.: The hydrobiologists would like to have the views of the Ecoleogical Group

on the additional research proposals.

EG Respense: The Group reaffirmed its recommendation that special attention
continue to be given to the collection of data on spawning patterns and

gut analysis of important fish species and continued efforts be made to provide
the best possibile taxonomic treatment of the samples ceollected. In addition,
the Group was enthusiastic about the possibility of conducting additional
intensive arift studies of the type reported by J.M. Elousrd of ORSTOM.

Rec. 130: The wish was expressed that a final version of the resultz of the
analysis of the ten years of monitoring be distributed to the teams.

EG Response: Final versions of reports on fish and on invertebrates are almost
ready for release.

Rec. 131: The hydrobiclogists would like to have the views of the Ecological Group
on the possibility of continuing studies on the accumulation of pesticides in
Trigtichia and possibly, in view, notably, of the use of new pesticides.

EG Response: The Group concluded that, as in the case of sediment, further
collection and analysis was not warranted at this time. However, it noted that
the dried samples of Tristichia had proved to be suitable material for analysis.
The absence of basic studies on this subject made the interpretation of the
results difficult. Morgover, the molecules utilized by the Programme can

decompoge rapidly, making delayed detection unlikely.

Rec. 132: It was suggested that now that the moniteoring data are entered in Quaga-’
dougou, 0CP should publish, every year, a directory of basic data collected by the
different teams in the Programme area.

EG Response: The Group confirmed that this will be done.

Bec. 133: The Atchinedji station on the Mone (Tego) will very scon be drownad by a
dam lake. It wag therefore reguested that it be removed From the list of monitoring
stations and that the Tetetou station be sampled every two months.

EG Response: The request that Atchinedji station be discontinued as a monitoring
station was accepted by the Group. The consideration of the Tetetou station has
been included in the Group's general recommendations on all monitoring stations
{Section H). Change in water quality duec to the dam will make this site also
unsyitable as a monitoring station.
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ANNEX HA
A - APFRAISAL OF FISH MONTICORING STATIONS
{SEE ALSO MAPS 1 AND 2)
Mo tordng Treatments |Possible '87 treatment |Conti-
FPhase and{fiver and At Comments
Comtry | Station  |Start-Finizsh [Stact-Typel|Low water  Iigh water| Category
8-cote  [Léraba % & [ Amca | B T e God reslts
d' Ivoire
" Comoé: |74 &7 75 AECeP | B cp &7 |Some inconsis-
" Bandama,/ tences.
Niaka Th &7 75 ABCa B G /Ca G Very pood
results
" Barelomg/ ™ &2 ™ ABCa B CB/Ca X Bogsou Lake
Margh, effects
" Nexi 76 B | Ax B 1 /Ca X Irrigation dam
I = ¢hana |Bleck Voltal|77 &y 75 AXFCa | B (P/Ca G Bridge o=
IT - Ghapa |White Volta|76 &7 76 A B C G? Brider damagm
T1IW - Cote | Bagos |75 g 7B s AB &7 |Besistance
d' Tsoire downs trean
ITIE - Guna|Oti/Ssbari (75 87 |77 A B B/A/CT G Very good
TV - CHte resulis,
d'Ivoire  [Macshoe |78 87 |78 sEcP E P/Ca | @7  |Good. No pre-
treatment data
" Sassandra (78 &7 78 ARCR ? ? X Inconsistent
results and
polluticon
V- Chena  |Pru 7% & |%ap B B G Very good
results
" ot a1 &7 - - B - G? Modification
of protocol?
V - Tomo Moo/ Tete— |81 &7 - - B A G Good results
o
" Mone/ 82 87 - - B A X Good, Destro-
Atchinedji vedd by dam
" Mono/Kpessi |81 &7 - - E A G Suppleentary
gtaricn
" Agranes & ? - - B A X7 Supplementary @
station i
" OtiMangn |82 87 - - B B 7 Aszizts Sabard
treatment
YV - Benin Oueme/Bote— (81 & - - - A7 X Poor data end
jan bl reports
" Craemez/ a1 &1 - - - A7 X Foor data and
M'beta reports
" Queme/ 81 & - - - AT X "
Atchakpa
" Ouene/ bl &7 - - - A7 X "
Zoger.
" Chpara 81 7 - - - - x "
" Beffa b 7 - - - - X "
" ml ? ? _ _ - - x "
VI - Guines [Milo & & - - B AP 2
" Niandsn & o7 - - B AF ?
" Serbarard |55 g7 - - B AR ?
Vi- Mali  |Teoulé e 87 - - | - - | G (W], hrcan
station
" Bakoye & &7 - - - - ?
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ANNEX 4p (Cont.)

i = Abate; B = B.t. H-14; C = Chlorphesdm; P = Permethrin: Ca = Carbwosulfean

aknﬁnmﬁﬂxica&gndes:G==Gxd.omﬂdbenmﬁmaﬁfﬂ : 6 : 5 chosen for operational reasons
G? ) 16 1 2 chosen for operatimnal reasons
7 ) Should be re—evaluated 16 : 1 chosen for operational ressons
X7} with 1985 and 1986 data 11 -

X Could be eliminated d 11 ;-
TOTAL 30

NB. Other staticns heee been soanpled at vericus times.
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ANNEX 4 B
E - APFROVAL OF INVERTEERATE MINIIURING STATICNS
(SFE ALSD MAPS 1 AND 2)
Momitoring | Treatments |Passible ‘87 treatwent |Continua-
Fhase and | River and ) tion Comnents
Country Staticn Start~Finish |Start-Typel [Low water High wates Cab:«_gm‘_yl
I - Cote |Leraba e & |75 8ca | B o3 X fIneorsiztent
d'Tvoire results
" Compé ¥ii & | 7macep | B o 7 |Rifficult
: ACORSs
" Randama i & | A2 | B CF/Ca X Eridee qons-
" Nzi ™ & | 7= ARG B EP/Ca G Cood results-
seasonal river
T - Gana  |Black Voltal7s 87 | 75 ABCFCa | B CF/Ca 7 Bridge cons-
truction
T - Ghana |White Volta|7s B7 |76 A B C 7 Bridge demage
* Red Volta/ |75 B |76 A B c 7 Diffievll o
Nengodi interpret
IT - Burkdna!Red Volta/ |75 & |76 A B A a7 |Difficult to
P& interpret
IIW - Cote  |Bagpé 75 B |77 &2 | B A Xt |Bridee recons-
d' Ivoire truction
ITIE - Ghema|Oti i 37 |77 A B B/A/CY G Some pretreat-
ment; data.
Long mondtoring
IV - Oote  |Marshoe/ |78 8 I sCP IB C/P/Ca G Very good
d'Ivoire  jEntom. results + pre—
tregtment dato
" Marahouos/ |75 & |1 Axr|B c/Pftal G ) "
Demers.
" Sassardra |78 87 (78 AP B C/eiCa X Incomzistent
data + pollu-
tion
V - Chana |Pru 7 5 |&% A8 B B G Long pretreat-
ment. data
" Amiemday |80 & |- - B - G Good resutts
V - Togo Sig a1 8 |- - E A G Good resulis
iy} Acess Sep-
saral
" Moo 81 & |- - B A G Very good
results
" Amcn Amcu |81 & |- - B - G Very good
resul s
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ANNEX, 4B (Cont. )

Comments

Few records -
no report
Few records -
T TEROrt
7 7 Few record -
o report
g . 7 Fogaible pollu-
tion
Niandan & B Appears good
Bacenil® | 84 ?  |Poor results
Balaoye & Appests good.

1A = Abate; B = B.t. B © = Chlorphosdm; P o= Permethrdng Ca = Carbosulfan

Zntirmstion cateeories: O = Good, could be maintained @ 11 : 5 chwsen for operational ressons
Groy 2 -
? ) Could be reevaluated @ 4 2 chosen for coerational ressons
) with 1995 and 1936 data
X7
X Could be eliminated

TOTAL 25

MNB. Frequency of mondtoring may change in dffersnt sites,




