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I NTRODUCTION 

Beginning in 1980 a major 
part of the indoor DDT spray program for 
malaria control in Mexico was sus- 
pended. This was due partly to financial 
restraints and partly to AnopbeZes a&i- 
manw resistance to DDT. The DDT resis- 
tance of this species is strongest in Mexi- 
co’s agriculturally rich southernmost 
state of Chiapas (1). In 1983, 35 % of all 
malaria transmission in the country oc- 
curred within this state. Furthermore, 
because multiple resistance to malaria 
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vector insecticides has been spreading 
within Mexico, as well as in Central and 
South America (2), and because good 
understanding of human-vector relation- 
ships is generally lacking, there is an in- 
creasing need across the board to explore 
the utility of alternate insecticides and 
their effects on mosquito behavior. 

The ecology of many vector 
species in Latin America presents special 
problems that preclude the use of many 
evaluation techniques recommended by 
the World Health Organization. These 
problems include: (a) high mosquito 
density levels, (b) the use of discontinu- 
ous walls in house construction, and 
(c) mosquito populations that tend to be 
zoophilic. Taken together, these prob- 
lems hinder accurate measurement of 
changes in mosquito populations, in- 
cluding assessment of mortality resulting 
from insecticide treatments. Neverthe- 
less, it is possible to evaluate how mos- 
quito behavior is affected by insecticides 
if the activities of segments of the mos- 
quito population are precisely monitored 
and controlled. In that vein, the objec- 
tive of the study reported here was to de- 
termine the impact of two candidate in- 
secticides on malaria vector populations, 



giving particular attention to their effects 
on vector behavior. 

M ATERIALS AND 
METHODS 

The Tnial Area 

Rancheria El Gancho (popu- 
lation 660) is a small village of 135 
houses that is located on the Pacific Coast 
about 2.5 km north of the Mexico- 
Guatemala border. It is situated 2 km 
from the nearest banana plantations that 
make use of extensive irrigation systems. 
These irrigation canals, along with fresh- 
water lagoons near the evaluation site, 
are potential sources of A. aZ&manzls. 
The houses are multiroom dwellings, 
most constructed with palm-thatch roofs 
and discontinuous walls made of palm- 
poles. This construction is inexpensive 
and practical, providing good ventilation 
in an area with high relative humidity 
(61-95 %) and an average annual rainfall 
of 2,152 mm. Although the wet season 
only extends from May to October, mos- 
quito breeding occurs year-round. 

Insecticide Treatments 

During the second week of 
August 1984, two blocks of 10 houses 
were each given one application of insec- 

5 
ticide using the Hudson “X-Pert” com- 

Y pression sprayer. One block was sprayed 
I - 

3 with bendiocarb at a target dosage of 

2 0.4 g active ingredient per square meter 

.g (ai/m2) and the other block with delta- 
9) Q metrin at a target dosage of 0.025 g 
;r 

2 
ai/m2. The interior walls, approximately 
two-thirds of the roof surfaces (including 

122 

exterior eaves), and the undersurfaces of 
all the furniture were sprayed. Each 
block was sprayed on the same day by 
spraymen provided with protective cloth- 
ing as recommended by the World 
Health Organization (3). 

Evaluation 

Use of curtain traps. The idea of sur- 
rounding a house with a curtain to help 
assess mosquito movements was first put 
into practice by Elliott (4) in Colombia. 
A modification of this method was later 
used and described by Bown et al. (5). In 
the study reported here, pre- and post- 
treatment resting mosquitoes were col- 
lected biweekly from the inside and out- 
side of a curtain screening a house 
containing human bait. Each of these 
collections was made with an aspirator 
and involved taking mosquitoes from the 
inside and outside of the curtain on alter- 
nate hours from 6 p.m. to 6 a.m. For one 
hour mosquitoes resting on the outside 
of the curtain were counted, and only 
unfed mosquitoes were released inside 
the house. During the next hour mos- 
quitoes resting on the interior of the cur- 
tain were collected, classified as fed or 
unfed, and held for 24 hours to deter- 
mine mortality. 

The mark-recapture procedure. Two 
technicians performed pre- and post- 
treatment mark-recapture studies bi- 
weekly between 7 p.m. and 11 p.m. The 
first technician served as human bait by 
sitting inside a house near the open front 
door. When an A. aZbimanus landed 
and engorged itself, the second techni- 
cian colored the mosquito with a fluores- 
cent powder and followed its movements 
with an ultraviolet lamp for an hour. The 
mosquito’s number of landings, the total 
resting time, and the types of resting sur- 
faces employed were recorded for each 
marked insect. If the mosquito at- 



tempted to leave the house before the 
hour was up, it was captured; if it stayed 
within the house it was collected at the 
end of 60 minutes. In either case it was 
then placed in a holding cup in order to 
determine 24-hour mortality, 

Human bait collections. These col- 
lections were made biweekly during a 
four-hour period (from 6 p.m. to 10 
p.m.) by a collector located inside the 
house. Pre- and post-treatment mos- 
quito densities were determined, and the 
mosquitoes were held for 24 hours to de- 
termine mortality. 

Indoor resting densities. Biweekly 
collections were made between 9 a.m. 
and 11 a.m. Both live and dead mos- 
quitoes were collected from walls, floors, 
and furniture with an aspirator by one 
collector for 15 minutes in each house. 
Live mosquitoes were observed for 24 
hours to determine mortality. 

Bioassay tests. These tests were con- 
ducted with wild-collected A. ahmanus 
using the recommended WHO bioassay 
kits. The open ends of four cones, each 
containing 10 blood-fed females, were 
exposed to two different wall surfaces for 
60 minutes. Mosquitoes were then 
placed in holding cups for 24-hour mor- 
tality determination (6). 

RE SULTS 
The Curtain-trap Collections 

Data obtained on mosquitoes 
collected while they were attempting to 
leave the bendiocatb-treated houses are 
shown in Figures 1A through 1C. Figure 
1A shows the cumulative percentages of 
exiting mosquitoes that succeeded in 
feeding before treatment and during col- 

lections made in August through No- 
vember (the houses were treated during 
the second week of August). The data in- 
dicate a limited decline in feeding suc- 
cess during this period, such that success- 
ful feeding occurred 14% less than 
before treatment and 19% less than in 
controls (i.e. untreated houses). During 
October, 11 weeks post-treatment, the 
feeding success was 34.8 % below that 
seen in the pre-treatment period, but 
was only 14% below the feeding success 
exhibited by the controls. In November, 
the degree of feeding success returned to 
control levels. 

Figure 1B shows the cumula- 
tive percentage of all exiting mosquitoes 
(fed and unfed) that attempted to leave 
the curtained houses after progressively 
longer stays. During the first two and a 
half months after treatment (August- 
October), the mosquitoes tended to stay 
in the treated houses for shorter periods 
of time than they did in the pre-treat- 
ment and control houses. 

Figure 1C shows the com- 
bined average mortality of fed and unfed 
mosquitoes (including dead mosquitoes 
collected from the floor). This mortality 
was 100% immediately after treatment, 
and it remained above 70% through No- 
vember, 14 weeks post-treatment. Unfed 
mosquitoes were found to have a higher 
average mortality than fed ones, indicat- 
ing that they could have been more sus- 
ceptible to insecticide intoxication or 
could have rested longer on treated sur- 
faces than fed mosquitoes. 
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FIGURE 1. Data on A. a/Airuarrus responses to bendiocarb treatments obtained from curtain 
trap collections: (A) the percentages of mosquitoes that had fed among those collected from 
the curtain at different hours before treatment and during August-September, October, and 
November; (6) the percentages of the whole daffy coflection exiting at different hours before 
treatment and during August-September, October, and November; (C) 24-hour mortatii 
among the collected mosquitoes, broken down by fed and unfed insects. 
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Figures 2A through 2C show 
the same data for mosquitoes collected 
while trying to leave deltametrin-treated 
houses. As indicated in Figure 2A, dur- 
ing August and September feeding de- 
clined by 13 % and 13 % as compared to 
results obtained during the pre-treat- 
ment period and in the control houses. 
During October the feeding success rate 
remained about the same or declined 
slightly, but the rate at the control houses 
declined more. In November, however, 
the feeding success rate rebounded, and 
in fact rose well above the pre-treatment 
and control levels. 

Regarding the length of time 
spent in deltarnetrin-treated houses, the 
data in Figure 2B suggest that mos- 
quitoes tended to leave the treated 
houses sooner in August-September, 
and also in November, than they had left 
the pre-treatment houses. However, the 
rate of departure from the control houses 
was even faster. 

Overall mortality among all 
the collected mosquitoes (fed and unfed) 
reached its highest levels in October and 
November (Figure 2C). Once again, as in 
the bendiocarb-treated houses, mortality 
in all months was higher among unfed 
mosquitoes than among fed mosquitoes. 
Data obtained from the control houses 
are presented in Figure 3. 

The Marked Mosquito Studies 

A total of 197 marked mos- 
quitoes were followed in houses sprayed 
with bendiocarb (both before and after 
spraying), and 167 were followed in 
houses sprayed with deltametrin (Figures 

4 and 5). In houses sprayed with ben- 
diocarb, the mosquitoes tended to rest 
less on all surfaces immediately following 
treatments (Figure 4A). A detailed com- 
parison of resting times on treated sur- 
faces showed an average decrease from 
54.6 to 30.6 minutes per mosquito dur- 
ing the first three weeks after spraying. 
This decline was followed by a gradual 
increase in mean resting times on all sur- 
faces, which reached pre-treatment levels 
during the period 13 to 17 weeks after 
spraying. Proportionally similar resting 
pattern changes were found for treated 
and untreated surfaces. Mosquito mor- 
tality remained above 94% until the pe- 
riod 13 to 17 weeks after spraying, when 
it decreased to 65%. 

In houses sprayed with delta- 
metrin, a mild decrease in the mean rest- 
ing time (from 54.3 to 44.5 minutes per 
mosquito) was recorded for mosquitoes 
resting on all surfaces during the first five 
weeks after spraying (Figure 4B). In gen- 
eral, a return to pre-treatment mean rest- 
ing times on all surfaces occurred during 
the period six to 10 weeks after spraying. 
Mortality was highest (86 % ) during this 
same period. 

As Figure 4C indicates, no 
significant differences were observed in 
resting times or mortality before and af- 
ter the spraying date in the control 
houses. 

The average number of 
marked A. a&imanxs landings on 
treated and untreated surfaces is shown 
by the bars in Figures 5A through 5C. 
Overall, the average number of landings 
on all surfaces in houses sprayed with 
bendiocarb (Figure 5A) showed little 
change through 17 weeks after spraying. 
However, the average number of min- 
utes spent resting on each surface after 
landing (as indicated by the solid line) 
decreased from 29.3 to 16.8 minutes 
during the first three weeks after treat- 
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FIGURE 2. Data on A. albimanus reponses to deltametrin treatments obtained from curtain 
trap collections: (A) the percentages of mosquitoes that had fed among those collected from 
the curtain at dffrent hours before treatment and during August-September, October, and 
November: (8) the percentages of the whole daity colfectfon exiting at different hours before 
treatment and during August-September, October, and November: (C) 24-hour mortaiii 
among the collected mosquitoes, broken down by fad and unfed insects. 
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FIGURE 3. Data on A. a/Mnanus behavior at control houses, as indicated by curtain trap 
colk?ctfons: (A) the percentages of mosquitoes that had fed among those collected from the 
curtain at diirent hours before treatment of the other curtained houses and during August- 
September, October, and November; and (B) the percentages of the whole daily collection 
exiling at different hours before treatment of the other curtained houses and during August- 
September, October, and November. 
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ment. This was followed by an increase 
to pre-treatment levels as of 13 to 17 
weeks after spraying. 

In the deltametrin-treated 
houses, the average number of landings 
on all treated surfaces tended to increase 
for 15 weeks after treatment (Figure 5B). 
However, the average number of min- 
utes spent resting on each surface after 
landing fell after spraying and never re- 
turned to pre-treatment levels. 

HOUR 

q AUG-SEPT 

cl OCT 

q NOV 
+PRE- 

TREATMENT 

In the control houses (un- E 
treated houses), the average number of % 
landings on treatable surfaces (the same 2 
types of surfaces as in the treated experi- . 
mental houses) increased during the first 
three weeks after the spraying date 2 
and then returned to pre-spray levels F 
(Figure 5C). 
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FIGURE 4. Data from marked mosquito studies showing the average resting times for A. 
albimanus on treated and untreated surfaws and the rate of mortalii at different periods 
before and after spraying at (A) bendiocarb-treated houses, (B) deltamatrin-treated houses, 
and (C) control houses. 
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FIGURE 5. Data from marked mosquito studies showing the average numbers of landings 
by individual marked A. a/bimanus mosquitoes on treated and untreated surfaces at diimnt 
periods before and after spraying in (A) bendiocarb-treated houses, (B) deltametrin-treated 
houses, and (C) control houses. 
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The Human Bait Collections 

Mosquito densities were taken 
to be proportional to the number of 
mosquitoes collected per man-hour. In 
general, mosquito densities increased 
across the board in the sprayed houses 
from five to 12 weeks after treatment 
(Figure 6). Corresponding post-treat- 
ment mortality also increased through 
the same period, reaching highs of 90% 
in bendiocarb-treated houses and 81% 
in deltametrin-treated houses. 

Mosquito densities in the con- 
trol houses tended to follow those in the 
sprayed houses. No mortality was ob- 
served among the mosquitoes collected 
in control houses. 

Indoor Resting Mosquitoes 

Considerably higher densities 
of indoor resting mosquitoes were found 
in bendiocarb-treated houses than in 
deltametrin-treated or control houses 
(Table 1). As previously noted, the high- 
est rates of mortality were found among 
unfed mosquitoes. The highest overall 

mortality (~95%) occurred in ben- 
diocarb-treated houses from October 
through December. Mosquito mortality 
levels in deltametrin-treated houses were 
similar to those observed in bendiocarb- 
treated houses. No mortality was ob- 
served among mosquitoes collected in 
the control houses. 

Wall Bioassays 

Following thirty-minute ex- 
posure on surfaces sprayed with ben- 
diocarb, 100 % mosquito mortality was 
observed for 17 weeks on palm surfaces 
and for 15 weeks on pole surfaces (Table 
2). Over 93O/a mortality occurred consis- 
tently on the same two surfaces treated 
with deltametrin for 15 weeks after being 
sprayed. 

FIGURE 6. Data from human bait collections showing the average numbers of mosquitoes captured per man-hour in the 
traated and untreated houses (bars) and the 24-hour mortalii among the mosquitoes captured at the sprayed houses from 
seven weeks before spraying to 16 weeks afler spraying. 
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D ISCUSSION AND 
CONCLUSIONS 

Malaria control programs 
around the world are faced with spiraling 
costs, growing vector resistance to insecti- 
cides, and an accompanying urgent need 
to test new insecticides. The evaluation 
presented in this study sought to deter- 
mine on a small scale the impact of two 
candidate insecticides on vector popula- 
tions in the same village. Due to the dif- 
ficulty of reducing high mosquito densi- 
ties or detecting changes in such densities 
through present indoor malaria spraying 
programs, this evaluation directed its at- 
tention to examining the behavior of the 
target species, focusing specifically on 
behavior changes observed among mos- 
quitoes attempting to enter houses 
treated with the test insecticides. 

Mosquitoes were collected in- 
doors with human bait to determine 
whether they had made contact with the 
insecticide before taking a blood meal 
and whether they entered treated houses 
with the same frequency that they en- 
tered control houses. In this regard, it is 
interesting to note that the mosquito 
density did not decline in either group of 
insecticide-treated houses during the 
frost four weeks after spraying (Figure 6). 
Also, their contact with the insecticides 
remained at low levels, as suggested by 
20% overall mortality. However, mos- 
quito densities and mortality gradually 
increased over the first 12 weeks after 
spraying. 

By way of interpretation, the 
low mortality levels suggest that treated 
surfaces were avoided, or that mosquito 
contact with those surfaces was not suffl- 
cient for intoxication. This further sug- 
gests that both insecticides could have 
had an irritating or repellent effect. 
These findings agree with results from 
stage five trials (single village-scale trial) 



TABLE 2. Data from wall bioassay tests showing the A. albimanus mortality resulting 
iram 3on\inute exposures to palm and pole surfaces sprayed with bendiirb and 
deltametrin at various times atter the August spray applications. 

Insecticide No. of composition No. of A. albimanus 

and month tests of surface Exposed Dead % mortality 

September 

October 

November 

December 

Deltametrin: 
October 

November 

December 

; 
3 
3 
2 
2 
2 
2 

3 
3 
2 
2 
2 
2 

Pole 120 120 100 
Palm 120 120 100 
Pole 120 120 100 
Palm 120 120 100 
Pole 80 80 100 
Palm 80 80 100 
Pole 80 80 81 
Palm 80 80 100 

Pole 120 113 94 
Palm 120 115 96 
Pole 80 120 100 
Palm 80 120 100 
Pole 80 79 99 
Palm 80 a0 100 

conducted in Guatemala by the National 
Malaria Eradication Service (198 l-1983, 
unpublished report) using deltametrin. 
That study concluded that low mortality 
among A. adbimanzcs collected resting in 
houses and on curtain traps was the result 
of insufficient contact time with the in- 
secticide . 

Fed and unfed mosquitoes 
collected with curtain traps from August 
through November exited houses treated 
with bendiocarb in greater numbers than 
pre-treatment levels during five of the six 
collecting hours, and during four of the 
six collecting hours the numbers leaving 
exceeded those leaving the control 
houses. This was not the case in houses 
sprayed with deltametrin. Although ex- 
iting densities did not increase in these 
latter houses, mosquito mortality never 
exceeded 60% during the entire evalua- 

tion. The evidence suggests that in the 
case of the bendiocarb-treated houses, 
the mosquitoes (especially unfed ones) 
had sufficient contact time with the in- 
secticide to receive lethal intoxication 
(100% mortality). Also, the percent re- 
duction of feeding success (following 
spraying in August and in September) 
reached nearly 20% in the case of both 
bendiocarb and deltametrin. Similar 
results have been reported by Trapido (71 
and Bown et al. (5) in evaluating DDT 
and chlorphoxim, respectively. These au- 
thors concluded that such changes in 
mosquito behavior might account for a 
reduction in malaria transmission. 

The results of the mark- 
release studies following treatment with 
bendiocarb indicate a drop in the aver- 
age number of minutes mosquitoes 
rested on both treated and untreated sur- 
faces. This was followed by a gradual rise 
that reached pre-treatment levels 17 
weeks after spraying. The spraying did 
not appear to affect the average number 
of landings, which varied only slightly; 



rather, what changed was the average 
resting time after each landing, which 
decreased. These data indicate that ben- 
diocarb had a temporary irritant effect. 
However, these mark-release studies 
found roughly 100% mortality during 
the first 12 weeks after spraying, con- 
fuming the lethal intoxication suggested 
by the curtain-trap data. 

In this vein, Kennedy (8) has 
reported that different Aedes and 
Anophdes species showed heightened 
activity leading to more frequent land- 
ings on surfaces (whether treated or un- 
treated) following contact with DDT. 
Nevertheless, these same mosquitoes 
tended to rest for shorter periods. It was 
suggested that accumulation of a lethal 
dose depended on the mosquito having a 
threshold number of contacts with 
treated surfaces, each of short duration. 

In contrast to this reduced 
mosquito contact time with bendiocarb- 
sprayed surfaces, we observed an increase 
in the average number of landings on 
treated surfaces in deltametrin-treated 
houses. However, the total time spent 
resting on each surface declined and 
never returned to pre-treatment levels. 
Together with low mortality (47%) dur- 
ing the first five weeks after spraying, 
these data suggest low initial intoxication 
due to the insecticide’s having an irritant 
effect. 

Both insecticides demon- 
strated strong residual activity for nearly 
four months after spraying. However, 
the results of all the evaluation tech- 
niques indicated that mosquito densities 
were consistently lower in houses sprayed 
with deltametrin. Low densities were also 
found by evaluations carried out in Gua- 

temala (1981-1983, SNEM, unpublished 
report), which yielded data that caused 
the authors to postulate the existence of a 
general excitation-repellent effect. A 
similar residual effect, accompanied by 
irritability that caused an appreciable 
mosquito exodus, was observed during 
stage five trials of deltametrin in Nigeria 
(9,). In this latter case, however, mos- 
quito density levels were suffidently re- 
duced to eliminate infective mosquitoes. 

It is obvious that the impacts 
of insecticides, the nature of the target 
vector, and circumstances prevailing in 
the environment vary greatly from one 
endemic area to another. This draws at- 
tention to the importance of making 
multiple assays when testing candidate 
insecticides and evaluating relevant vari- 
ables as they relate to vector behavior. 
For example, the results of our wall bio- 
assays alone showed that both test insec- 
ticides exhibited high residual activity for 
four months after application. However, 
another technique showed that when un- 
fed mosquitoes entered houses immedi- 
ately after treatment, an irritant effect 
prevented lethal intoxication. 

Overall, the results from both 
the curtain trap and mark-release tech- 
niques indicate that (especially in ben- 
diocarb-treated houses immediately after 
treatment) fed mosquitoes tended to 
leave the houses early. It is also true, 
however, that mosquitoes tended to en- 
ter the houses treated with bendiocarb in 
greater numbers; and even though they 
tended to land less frequently, they 
maintained sufficient contact with the 
insecticide from week 15 through week 
17 after treatment to receive lethal in- 
toxication yielding better than 70% 
mortality. 

In the case of deltametrin, the 
mosquitoes initially tended to enter 
houses in smaller numbers, and those 
that did enter tended to have low (sub- 
lethal) contact with the insecticide most 



of the time, resulting in low mortality. 
However, after this initial period, at 
eight to 10 weeks after spraying, indoor 
mosquito densities and contact with the 
insecticide both increased, and this was 
followed by increased mortality. 

S UMMARY 

Increasing multiple resistance 
of malaria vectors to insecticides in Mex- 
ico, Central America, and South Amer- 
ica, combined with a paucity of knowl- 
edge about man-vector relationships, has 
created a pressing need to assess the util- 
ity of alternate insecticides and their ef- 
fects on mosquito behavior. The aim of 
the study reported here was to determine 
the impact of two candidate insecticides 
on malaria vector populations and their 
behavior. 

In a test village (Rancheria El 
Gancho in the state of Chiapas, Mexico) 
two blocks of 10 houses were each given 
one application of insecticide during Au- 
gust 1984. One block was sprayed with 
bendiocarb at a target dosage of 0.4 
grams of active ingredient per square 
meter and the other was sprayed with 
deltametrin at a target dosage of 0.025 
grams of active ingredient per square 
meter. The interior walls, approximately 
two-thirds of the roof surfaces (including 
the exterior eaves), and the undersur- 
faces of all furniture were sprayed. 

The effects of the insecticides 
were measured partly by making bi- 
weekly indoor human-bait and resting 
collections of mosquitoes for 17 weeks af- 
ter the spray applications. In addition, 
curtain traps were used to assess indoor 
mosquito behavior; individual mos- 
quitoes were marked, released in treated 
houses, and recaptured to further define 
behavior patterns and gauge mortality; 
and wall surface bioassays were carried 

out to establish residual activity by ex- 
posing wild-caught A. albimanzls to in- 
secticide on two of the most common lo- 
cal building materials. 

In general, the results indi- 
cated that both insecticides produced an 
initial irritant or repellent effect. Data 
from the human-bait collections indi- 
cated that mosquitoes entering houses 
before feeding tended to avoid treated 
surfaces, as shown by low rates of mortal- 
ity. By nine to 12 weeks after treatment, 
however, mortality increased to over 
30%) indicating a reduction in irritabil- 
ity. Although data from the wall bioassay 
studies confirmed that both insecticides 
retained strong residual activity, the com- 
bined results of the curtain trap and 
mark-release studies indicated that, es- 
pecially in bendiocarb-treated houses 
immediately following treatments, fed 
mosquitoes tended to leave the treated 
houses early. 

By and large, the mosquitoes 
tended to enter houses treated with ben- 
diocarb in higher densities and to land 
less frequently; but they did tend to re- 
tain sufficient contact with the insecti- 
cide to receive potent doses yielding bet- 
ter than 70% mortality. In the case of 
deltametrin, the mosquitoes initially 
tended to enter houses at lower frequen- 
cies, and those that did enter tended to 
have sublethal levels of contact with the 
insecticide, resulting in low mortality. 
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hliimyelii in the Americas, 
Weeks I-12,1987 

The countries of the Americas reported 171 
cases of poliomyelitis for the first 12 weeks of 
1987, as compared to 160 cases for the same 
period in 1986. By country, the cases reported 
included 80 from Brazil, 15 from El Salvador, 12 
from Colombia, 12 from Venezuela, 10 from 
Mexico, IO from Peru, 9 from Ecuador, 6 from 
Haiti, 5 from Guatemala, and 1 from Bolivia. 

Some: I& American Health Organization, EPI News- 
letter 9(1):1-2, 1987. 
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