
I/
 

A REPORT ON A PLAN
 
TO REORGANIZE AND FUND
 

A VECTOR CONTROL PROGRAM IN HONDURAS
 

A Report Prepared By:
 
MR. JOHN STIVERS
 

During The Period: 
APRIL 19, 1981 - MAY 20, 1981 

Supported By The:
 
U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT ,,j
 
(ADSS) AID/DSPE-C-0053
 

AUTHORIZATION:
 
Ltr. AID/DS/HEA: 9/18/81 
Assgn. No. 583076
 



C 0 N T E N T S
 

Page 

. . . . . . . . . . . . . . ii
 . . . . . . . . . . . .
 

. . . . . . . 1
 
Abbreviations 


. . . . . . .Background..... ... . . . . . 

The Concept of Malaria Eradication and Control . . . . . . . . . . 1
 

. . . . . . . . . . . . . ... 2
Mosquito Control in the United States 


. . ... 3
Methods Used in Honduras..... ... ... .. . . . . . .
 

. . . . . . . . . . 4
. . . . .Instruction and General Training 


. . . . 4
. . . . . .Planning and Problem-Solving . . . . . .
 

. . . . . . . . . . . . . . 4
A. Fenitrothion . . . . . . 

5
B. Peace Corps Volunteers .................. 


. . . . . . . . . . . . . . 6
C. Long-Term Malaria Adviser 


. . . . . . . . . . . . .. . 6
D. Commodities . . . . . . 

Appendices
 

Appendix A: Correspondence on Cuerpo de Paz
 

Appendix B: 	 Catalog of BioQuip Products (July 1981) 

Appendix C: 	 Photograph of Effect of Application
 
of SMC Material
 

-i­
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A REPORT ON A PLAN
 
TO REORGANIZE AND FUND
 

A VECTOR CONTROL PROGRAM INHONDURAS
 

Background
 

In June 1980, a team of consultants led by Mr. John Stivers assisted
 
the Division of Vector Control (DVC) of the Ministry of Health (MOH) of
 
Honduras in planning the proposed reorganization of the vector control
 
program. The team also helped staff of the Human Resources Division,
 
USAID/Honduras, to prepare the documents needed to request funding to
 
support the program.
 

In 1980, the situation in Honduras differed somewhat from that found
 
there today. At that time, a variety of insecticides was used inagri­
culture, with hit-or-miss effectiveness. Ina large area around Choloteca
 
the malaria vector became resistant to all available insecticides which
 
could be used as residuals on the interior walls of homes. When the
 
Anopheles populations in the area developed resistance to DDT (an ideal
 
material because it has an ef'ective wail life of six months and low mamma­
lian toxicity) twenty years age, a number of other shorter-lived chlorinated
 
hydrocarbons and organo-phosphates were used as substitutes, but the vectors
 
developed resistance to each of these products also. Finally, lacking
 
another, even short-term, replacement chemical, the Government of Honduras
 
(GOH) decided to give up its original goal of eradication of malaria. Its
 
new target, at least in the areas of resistance, became control of the
 
vector populations.
 

The vertically-structured, semi-autonomous Malaria Erad'cation Service
 
(SNEM) was disbanded in 1978, and the new Division of Vector Control
 
was created in the Ministry of Health. The DVC took over the existing
 
Aedes aegyptj control program and set as its eventual goal the control of
 
alT-uman disease-vect6r insect populations.
 

The Concept of Malaria Eradication and Control
 

The malaria eradication concept, developed by the World Health Organi­
zation (WHO) in the 1950s, was designed as an intensive, relatively short­
term (eight-year) campaign to wipa out the parasite Plasmodia, country by 
country. Two methods'were to be used to kill the parasite in infected 
humans: case-finding and drug-treatment campaigns. The infected AnOpheles 
was to be killed by continually spraying insecticide residuals on the 
interior walls of all dwellings. To interrupt transmission, the residuals 
had to be maintained at least four years, until preexisting cases had 
relapsed. 
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The rates of applications of insecticides are calculated to provide a
 
cumulative lethal.dose to the vector during the estimated two weeks the
 
disease incubates. During this time, although it is not infective, the
 
mosquito might feed three or four times and then, following its normal habit
 
of mating, lay as many as 200 fertilized eggs after each meal. A relatively
 
small percentage of the total population of mosquitoes enters houses, but even
 
those which do enter and are killed before they transmit the disease are able
 
to reproduce copiously before death. Obviously, even the most successful
 
malaria eradication program will have little or no effect on the size of a
 
vector population.
 

Sri Lanka isa classic example of the potential of a tiny focus of
 
parasites in an unabated vector population. There, seventeen cases detected
 
and treated at the end of a malaria eradication (ME) program exploded to
 
more than 1,000,000 cases irn just a few years.
 

In the United States and a few other countries, malaria has been erad­
icated and maintained at near-zero autochthonous levels for the past forty
 
to fifty years by mosquito-control campaigns. In these programs, most of
 
which are organized and funded at the county level, the objective is to
 
reduce the total mosquito population. Statistically, only a small percentage
 
of the total Anopheles population will feed on infected humans, and of those
 
mosquitoes, a percentage either will die of natural causes before incubation
 
of the parasite is completed or choose non-humans for subsequent meals.
 

Given natural reductions of vector potential, a large initial population
 
of Anopheles. is needed to maintain malaria endemicity. Experience in the
 
U.S. has demonstrated that transmission can be reduced drastically even in
 
highly endemic areas by reducing mosquito populations. Normal case-finding
 
and treatment to eliminate preexisting parasites will lead to eradication of
 
the disease.
 

Mosquito Control in the United States
 

Continuous mosquito-control operations ensure eradication of malaria
 
(and prevent its transmission) even when imported cases are introduced.
 
In the last years of the Vietnam war, some 3,000 American troops returned
 
annually to the U.S. with uncured malaria (much of which was transmitted by
 
drug-resistant parasites). Even now, hundreds of tourists and refugees enter
 
the country each year with the parasite. But, to date, only a single group
 
of six secondary cases ias occurred, all on a military base and all quickly
 
controlled.
 

Those who oppose the maintenance of mosquito-control programs point out
 
that it is wrong to cite the U.S. as an example because the average standard
 
of living is higher, and housing and medical care more adequate and available,
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in the U.S. than in developing countries. One must not forget, however,
 
that the greatest improvement in the standard of living came after the
 
control of mosquitoes. (And, perhaps, was, at least in part, a result of
 
mosquito-control efforts.) The major remaining pockets of endemicity were
 
wiped out in the early 1930s, when the economic depression was most severe,
 
and before the invention and development of miracle drugs and insecticides.
 
In that period, there was no specific cure for malaria, and the only prophy­
lactic, quinine, was far from efficient. Residual-action insecticides had
 
not been invented yet, and the chemical mosquito-control arsenal was limited
 
to fuel oil, arsenates, and pyrethrum and rotenone. (The last two products
 
were used rarely because of their cost.) No other insecticides were avail­
able, and it was with these crude tools that malaria was eradicated in the
 
United States.
 

Methods Used in Honduras
 

The more sophisticated instruments are failing, There is no reason why
 
Honduras, and other countries in the same situation, cannot revert to the
 
older methods and achieve similar success. Tt has been argued, and with
 
some reason, that the major disadvantage of mosquito control, as opposed to
 
the WHO eradication method, is that, although cheaper, it must continue
 
forever. The eradication method costi much more each year than a mosquito­
control program but, theoretically, it is finished in eight years. A review
 
of actual applications of the method reveals results to the contrary.
 
Honduras has been following the expensive WHO scheme for more than thirty
 
years, and it probably has at least as high a malaria rate now as it did at
 
the beginning of the program,
 

This consultant has no argument with residual house-spraying to inter­
rupt transmission where insecticides are still efficient and near 100 per­
cent coverage can be ensured. In Honduras, DDT is still effective throughout
 
most of the country. As was recommended in last year's report, wall-spraying
 
should be continued in these areas. In the area around Choloteca, where the
 
vectors are resistant to DDT and most other residuals, steps should be taken
 
immediately to organize a mosquito-control program and to begin a survey
 
of the prevalent mosquito species and their sources. Fenitrothion has been
 
used effectively, but the insecticide should not be depended upon to continue
 
to function for more than a few years before resistance appears. The period
 
of grace should be used for careful surveying, planning, and training for
 
mosquito control. Once the campaign is functioning, it can be expanded into
 
other areas where DDT resistance appears, or where the program would appear to
 
be economically practical.
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Instruction and General Training
 

Honduras has no experience in mosquito-control operations. For this
 
reason, it was recommended and agreed that, once the recommended entomo­
logical and vector-control equipment was in place, this consultant would
 
return to Honduras to organize and teach a series of courses in the sub­
ject. When he arrived, however, the consultant discovered that the equip­
ment had not been ordered and the personnel of the DVC were in the midst
 
of a three-month course in standard malaria-eradication techniques which
 
had been organized by the Pan American Health Organization (PAHO).
 

Recognizing that it was impractical to try to do the job without the
 
necessary tools, and loath to interrupt the course, the consultant arranged
 
to remain in Honduras only one month instead of two and to return to teach
 
the courses after the equipment arrived. At the request of the USAID and
 
the DVC, the consultant concerned himself with activities which normally
 
would be the responsibility of the full-time malaria adviser.
 

The consultant spent one week assisting in the instruction in entomology,
 
part of the general training course; another week was devoted to a special
 
course for the Aedes aegypt control personnel and four new employees in
 
the Entomology Section. The consultant also accompanied and assisted staff
 
of the Entomology Section tinperforming bio-assay tests of fenitrothion in
 
homes in the Choloteca area and in the laboratory.
 

Planning and Problem-Solving
 

Considerable time was spent in problem-solving and planning discussions
 
with personnel of the USAID, the DVC, and other agencies. Some of the
 
problems that were addressed are described below.
 

A. Fenitrothion
 

Fenitrothion is the generic name of the insecticidal compound
 
0,0, dimethyl 0-(3 methyl - 4 nitrophenyl) phosphorothioate. It has been
 
demonstrated to have, for up to three months, a residual toxic effect against
 
susceptible strains of Anopheles when it is applied to the interior walls of
 
rural homes under field conditions. At this time, it is the insecticide of
 
choice -inHonduras in those areas where vectors are resistant to DDT.
 

During the past year, the DVC has been using fenitrothion from two
 
sources. It purchased the bulk of the material from Southern Mill Creek
 
Company (SMC) of Tampa, Florida, San Jose, Costa Rica, and London, England.
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The remainder, in a quantity suitable for testing, was donated by the
 
Sumitomo Company of Japan. Its brand name is Sumithion. The SMC product
 
and the Sumithion are, theoretically, identical. Both are water-wettable
 
powders. Each is supposed to contain 40 percent of the active ingredient
 
and 60 percent of inert materials, the latter consisting of dusts and
 
wetting agents which allow the product to remain in suspension in water.
 

There appears to be some difference, however, in the physical character­
istics of the two batches of material. Both emit the rotten-egg smell
 
peculiar to organo-phosphates that have been mixed with water and applied,
 
but DVC personnel report that the odor of the SMC material is exceptionally
 
strong and persistent. They also report that the residue of the SMC
 
insecticide left on the walls of houses has an unpleasant yellow-brown hue
 
to which householders object.
 

Chemical analyses have been done of the SMC material. They verified a
 
content of 40 percent of active ingredient when the product was delivered,
 
but they showed also that this figure was reduced to 31 percent after one
 
year of storage. Simildr tests on Sumithion have not been made.
 

It should be understood that any insecticide purchased by or for the
 
program must meet the rigid specifications of the AID or the WHO and PAHO.
 
These organizations caution that storage ccnditions have a strong effect on
 
the shelf-life and physical state of insecticides, and they advise that pro­
gram planning can and should be done to minimize storage time. They note
 
that minor variations in the physical characteristics of the product are to
 
be expected from production batch-to-production batch of any supplier.
 

B. Peace Corps Volunteers
 

Peace Corps Volunteers constitute a source of technical assistance
 
which should not be overlooked by the DVC. Technically-specialized volun­
teers may be recruited at the request of local agencies and assigned
 
specifically to them. Once the volunteers have been assigned, they are
 
considered to be employees of the agency.
 

Several discussions on this subject were held in Honduras with Peter
 
Lora, director of the Peace Corps, and Martha Milk, the assistant director.
 
The consultant learned that the volunteers are brought in for specific
 
assignments and spend their entire tours in the assigned positions, although
 
a change i! permitted at the end of six months if changes are made in their
 

programs. According to those with whom the consultant spoke, it should be
 

possible to recruit some volunteers with biology backgrounds who could be
 

trained in vector control by the country malaria adviser and used in the
 
prngram as regional supervisors. An official request for a specific volun­
teer would have to be made by the DVC; approximately one year of lead time
 
is required.
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It may be possible for the DVC to obtain some assistance from the Peace
 
Corps. At the time of the consultant's visit, two unassigned volunteers
 
were available. One spent several days with the entomology group. The
 
DVC was expected to request that he be assigned to the program.
 

C. Long-Term Malaria Adviser
 

A long-term malaria adviser should be assigned to a program of this
 
size. At the time of the consultant's visit, no one had been selected for
 
this contract position. Unable to fulfill his expected training assignment,

the consultant assumed many of the duties that usually are handled each day

by a malaria adviser. No one objected to this assumption of duties. in
 
fact, it was felt that some good was accomplished in insecticide testing,

liaising with the Peace Corps, and bolstering the Entomology Section. Given
 
the importance of this program to Honduras, and the large investment of the
 
AID, these tasks should have been handled much earlier. They require con­
stant follow-up by a qualified technician. The position of long-term malaria
 
adviser should be filled by a qualified technician as soon as possible. The
 
other USAID health advisers have more than enough responsibility for other
 
programs, and they are not specialists in vector control. Too many important

facets of the program are pending at this time, awaiting the arrival of the
 
adviser.
 

D. Commodities 

Even if the personnel of the DVC had not been involved in a course
 
in eradication, it would have been impractical to attempt the proposed

sessions in vector control because the necessary tools, instruments, and
 
materials had not been procured. Itwas tentatively agreed that the con­
sultant would return to present the course in August. But this may not be
 
possible. Major suppliers were contacted by telephone late in July; they

indicated that the initial procurement steps have yet to be taken. (One

of the major suppliers has sent a revised catalog, with prices, dated July 1.
 
It is likely that the other suppliers will have increased their prices since
 
the original list was compiled and the budget estimates made. See Appendix B.)

The training course should be postponed until the necessary commodities are
 
available in the country and the long-term adviser is on board.
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CORRESPONDENCE ON CUERPO DE PAZ
 



ESTADOS UNIDO: DE AMERICA 

CUERPO DE PAZ
 
EN HONDURAS
 

TELEFONOS: 32-1753 - 32-2541 - 32-5399
 

Ios agrada la confianza que ha renido con CUERPO DE PAZ/Honduras, 
para solicitar Voluntarios que trabajen en su instituci6n, los 
cuales esperamos pres~arc.n un buen servicio.
 

Para su conocimiento y para.evitar malos entendidos en el futuro,
 
quisieramos poner en claro varios asuntos que tratan de las respon
 
sabilidades de los Voluntarios para con la instituci6n y vice-versa.
 

Hacemos 4-nfasis en el hecho de que el Cuerpo de Paz considera el
 
Voluntario como empleado de su instituci6n. Una vez que se inte­
gre a la instituci6n anfitriona la responsabilidad de la supervi
 
si6n directa del Voluntario recae en el Coordinador del Programa
 
para lo cual trabajo.
 

El Coordinador de Cuerpo de Paz realizarg visitas peri6dicas al
 
Voluntario v a la Instituci6n cada tres o cuatro meses y siempre
 
que se considere necesario, p:ira evaluar la labor del Voluntario
 
y el progreso del proyecto. For consiguiente. se espera que el
 
Voluntario si-a las normas del trabajo que se exigen de cualquie­
ra de los profesionales en vu oficina: presentaci6n, horario de
 
trabajo, elaboraci6n de planes de trabajo, presentaci6n de i.nfor­
res de actividades, etc. Pot cualquier problema que manifieste el
 
Voluntario respecto a estas normas, se le debe ilamar la atenci6n.
 
Si no mejora, el supervisor debe de comunicanse con el Coordinador
 
de Cuerpo dc Paz.
 

Consideramos que ,I Voluntario es un recurso t6.nico solicitado
 
por ia instituci6n. Por consiguiente, se espera que la institu­
ci6n tena la responsabilidad de supervisar el trabajo del Volun
 
r.ario, como tambi~n la respor:abil.idad de tomar en cuenta las su
 
gerencias hechas por 6i, siempre que se consideren oporunas y
 
apropiadas. Se espera que el personal le facilite el apoyo necesa
 
rio para la realizaci6n de su trabajo.
 

Best. Available DoC'umenif
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- No obsran.e !o mencionado anrer.ormente, los Voluntarios tienern de­
recho a -iertos privilegios que no tienen los demos empleados'de !a
ins ti- uc i*15n. 

Estos .rivilegios si bien se pueden liamar as!, esz-ln contemplados
 
en las leves y reglamentos que gobiernan nuestra ins-ituci6n y tie­
ne su base Fundamental en el deseo de querer rendir un mejor traba­
jo en pro de la in5tituci6n anfitriona. Entre estos privilegios se
 
pueden enumerar los siguientes:
 

,,Idica: 

velar por la buena salud de los Voluntarios. Cuando se enfernan
 
los Voluntarios se espera que ellos acudan a ese m6dico (en el
 
caso de los Voluntarios en la vecindad de la capital) o cualquier
 
otro mrdico aprobado par el Cuerpo de Paz en otras zona del pals.

Todo gasto medico corre 


1) Atenci- "" El Cuerpo de Paz contrata un mdico local para
 

par cuenta del Cuerpo de Paz. El Volunta­
rio deber5 informarle a su supervisor inmediato toda ausencia por
 
enfermed ad.
 

2) Vacaciones: Los Voluntarios tienen derecho a un total de 15 dlas
 
Jaborables de vacaci6n por aflo, 
m~s los dias feriados nacionales.
 
En tcdo caso el Voluntario tiene el deber de comar 
las vacaciones
 
cuando convenga a ia instituci6n y el supervisor est6 de acuerdo. 
Cualquier solicitud de vacaciones hecha por el Voluntario tiene que
 
ser aprobada primeramente par el Supervisor directo del Voluntario
 
y despu~s par el Coordinador del Cuerpo de Paz. El Cuerpo de Paz no
 
aprobar ninguna solicitud de vacaciones al Volunzario sin la apro­
baci6n del supervisor inmediato.
 

3) Talleres de Espafiol: Cada Voluntario que adn no tiene la habilidad
 
de comunicarse con facilidad en espaiol, tiene el derecho de asis­
tir hasta a tres talleres de espaftol durante el transcurso del pri
 
mer afio de servicio. Sin embargo, la asistencia a estos talleres
 
tiene que ser presentada par escrito y con anticipaci6n al supervi
 
sor directo del Voluntario para su aprobaci6n. Las fechas para asis
 
tir a dichos talleres no debercin interferir con el desempefio de la­
bores importantes para la instituci6n.
 

4) Talleres T~cnicos patrocinados pr el Cuerpo de Paz: Una vez al afio
 
el Cuerpo de Paz patrocina un Taller T6cnico para los Voluntarios.
 
El Cuerpo de Paz notificarg a la instituci6n anfitriona las fechas
 
de tales talleres a fin de Aitener la autorizaci6n para la asisten­
cia del Voluntario. De igual forma esperamos que la instituci6n co­
munique al coordinador del Cuerpo de Paz cuando los Voluntarios ten
 
gan que asistir a talleres patrocinados por su instituci6n.
 

Hacemos 6nfasis en el hecho de que el Cuerpo de Paz no s6lo es una ins
 
tituci6n que sumin4 Lcra asistencia tecnica,sino que tambi~n se espera­



que el Voluntario cumpla con los objotivos transculturales del 
Cuerpo de Paz que son los siguienres: "tPrrmover una mejor ccmnren­

~otrros -.uehios nor l p.e.1o N1orteamericano (los Voiunz'arios)
; prcmover una mejor ccmireni.Tn de los palses anfitriones hacia el 
pueblo ',rteam:rican-o. 

El logro de estos objetivos transculturales depende en gran medida
de uszedes, los supervisores y los empleados de la insrituci6n an­
fitriona, asegurando que el Voluntario est's incluldo en el equipo
de trabajo, en fiestas y otras ocasiones sociales. Tambien sugeri­
mos que cuando est4_ asignado m~s de un Volunrario, no trabajen se­
parados 
del personal local, sino en forma conjunta. Nosotros con­
sideramos que esta forma de trabajar no solo le ayuda al Voluntario
 
a integrarse 
a la oficina, sino tambin a desarrollar sus tareas en

forma mrs efectiva y les facilita el aprendizaje del espaiol en for­
ma m~s rdpida.
 

Esperamos que estos puntos aclaren el papel del Voluntario dentro de la
 
instizuci6n, as! 
como sus derechos y deberes con respecto a la institu­
ci6n y viceversa. El objetivo principal de tener Voluntarios en este
pals amigo, es para que compartan sus conocimientos t~cnicos, tamando 
en cuenta y respetando las normas culturales locales para el beneficio
 
y progreso de nuestros anfitriones hondureios.
 

En el Cuer.o de Paz estamos siempre a la 6rden para contestar sus pre­
guntas e Inquietudes que tengan respecto a estas normas. Sin mis por el 
momento, nos despedimos con muestras de nuestra m~s alta consideraci6n 
y estima. 

Atentamente,
 

Lic. PETER LAP/Director
 
CUERPO DE PAZ-Honduras
 

Best Available Dot:umn,:
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CATALOG OF BIOQUIP PRODUCTS
 
(July 1981)
 



MPRICE LIST 
uP.O.Box 61SANTA MONICA, CA 90406 JULY 1981 

T - .L =5tjIC... uRICSLIS -" PRODUCTS ,INCE Telephone: 12131 3226636 
Telex: 19-4561 LSA 

ONOfBu %ItrsASSOCIAESO1.i 
AN EQUAL OPPORTUNITY EMPLOYER Cab'n: BIOQUIP p,.,, A,cu 'u. t, qr-,t.: :,or,, s-. orat¢ 

rJIog 	 Catalog 
le 	 Cat. PricP Cat. Pice 

No. Description each dozen No. Description 

1001 Insect box 9.15 100.65 6 Cornell drawers and trays F':eperunit 

1004 Insect box 18.50 203.50 Bottom Hooks 1 12 i-A 

1007 Insect box 5.80 63.80 1012AM hardboard - 23.0 -2.00 2 ."0 

1002C Insect box 26.95 1012AF polyethylene - 25.50 24.50 23-5.0 
1002F Insect box 36.60 

1012T hardboard - 17.25 .6.50 15.75 

3 1009 Insect box 5.45 59.95 1013T hardboard - 20.75 '3.00 19.25 

1041A Display case 17.00 1 12 
1041AU Display case,unfin. 15.50 7 1013AF polyethylene 4 34.50 33.50 3:.50 
1041B Display case 21.50 1013C hardboard - 28.00 27.00 25.00 

1041BU Display case,unfin. 20.00 1013CH hardboard 4 30.00 29.00 22.00 
• 	1041C Display case 27.25
 
o 	 1041CU Display case, unfin. 25.25 Price per unit 

Carton charge for 1 or 2 1041C/CU I 144 5"5 

case(s) 2.85 	 12display25AMTEmpty unit tray .30 .29 .28 
1025AV Tray with grid 1.10 1.05 .00 

1042H Display case 7.30 80.30 1025KMTEmpty unit tray .27 .26 .25 

1042J Display case 10.75 118.25 
. 

1043B 	 Riker mount 1.95 21 .45 8 Cabinet prices do not Include dra%.eri or trays: Please soeci' 

Riker mount 2.25 2/4.75 choice of exterior color or finish.1043C 
1043D Riker mount 2.85 31.35 2512S Cabinet, steel, for 12 
1043E Riker mount 3.70 40.70 Cornell drawers or trays 2;:..00 
1043F Riker mount 6.05 66.55 2512F Cabinet, plastic laminate, for 12 
1043G Riker mount 12.75 140.25 Cornell drawers or trays 25:.OC 

4 California Academy drawers Price per unit 25255 Cabinet, steel, fcr 25 

Bottom Hooks 1 12 144 Cornell drawers or trays 454.00 
1010AM hardboard 4 25.00 24.00 23.00 2525F Cabinet, plastic laminate, for 25 
1010AF polyethylene 4 27.50 26.50 25.50 Cornell drawers or trays 454.00 
1010CM hardboard - 23.00 22.00 21.00 

0 1010CF polyethylene - 25.50 24.50 23.50 2514S Cabinet, steel, for 14 
set of 1 dozen California Academy drawers 255.00 

1016 Hooks, with screw:; 3.60 2514F Cabinet, plastic laminate, for 14 
% 1017 Pulls/cardholders, screws 4.90 California Academy drawers 2E5.03 

1018 Cardholders, with pins 3.60 9 Cabinet prlces do not include drawers or trays. Pleose specis' 

1019 Knobs, with adapter screws 6.50 chnceot fi,,orliish. 
2106F Cabinet, plastic laminate, for 6 

Cornell drawers or trays 1-3.01 
2010A Cabinet, aluminum, for 24 2107F Cabinet, plastic laminate, for 7 

California Academy drawers 285.00 California Academy drawers I-3.C' 
2010F Cabinet, plastic laminate, for 24 

hCalifornia Academy drawers 295.00 
2012A Cabinet, aluminum, for 20 10 2412KD Cornell cabinet kit 170.00 

Cornell drawers or trays 285.00 2414KD Calif. Academy cabinet kit 172.C0 
2012F Cabinet, plastic Iorninate, for 20 

Cornell drawers or trays 295.00 
Cabinet prices do not include drawers or trays. Please specify 
choice Ofexterior finish. 
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caai ce<i*A~~lo cat 

No. ~ -- Description - Pie 
o t . D-escription Price Page 

each dozen"each~4 4'.. -' 

17.50 22 61 2NA I nsect net 'aerial 7. 1~- 786
31139 'Altimeter' 

17.95 61 2CM 4'Netiheavy, dutyI ae"rial 8 00 7 5800 
1141. Pedometer 

7 12 ho~i''6.00 ' 612MS' Net m siue'ep "7.70 (84'70, 
,011126 ,Fiel d-col Iect Ing bag 12 50 612HS Net, heavy duty-' 9.-00>"9900 

2844 Head lantern 16.00 615NA Insect net, aerial-- 7.70 "84.7 
per 100 perl'bdO'' 615CM Net heavy dluty' aerial 8.70, '<9 .70W' 

1130A, Glassine envelopes., 1.20 10.80 615MS Net medium sweep, 80 9'0<. 
11308B Glassine envelopes? :1.30 11.70'' 

13C 13.50 Net, heavy duty sweep 11 .50 126.1510j.,;;1iasnenloe---1.50 ''625HS 
Oclonata envelopes 3.03.0.'-­

- . ~dozen~'- ,112NA -~Student net '66.30~ 69.30-.-3 ­

-1130D7 

-gross~ 
. -1122A Specimen containers 1.55- 17.05' 112NAA Replacement,'net bag .60'7"39'.60 

Specimen containers 1.75. 19.25 -112CP Pocket net 1. 1 1r_8.00 88.'00 

~'1122C Specimen containers 2.40 :26 40- 112CPA Replacement -net bago 3.60. 39.60-'-­
-'1122B 


each'.Specimen containers 2.90- 31.90- -1122D 
'390 .
each -'dozen -23 21N erial ne bag 4 

,, ~-..3 1120A, Killing jar 1 65 18.15, 215NA, Aerial net bag4 - - ; 3 ' ­

~- ~~- Killing jar 1.90. 20.90,_ 218NA Aerial net,'ba 4.9,,
-1120B 


v-4--- 1120C Killing jar 2.20 244.20 212FA Special -aerial net bag 6.05­

- -'. '- "1120Y cartridge. -. 15 78.257 215FA -Spaicial -aerial, net bag' 6.75

;-Extr~a 

- 1120P-; Pocket killing-far- '1.55 .17.05: 212CM Heavy. duty aerial- net baq' 4.75 .i 

-Extra cartridge .65 - 7.15~ 215CM- Heavy dut -'aerial 'net bag-' '5.35 
1121A KiI Ing -Jar -1,15 12.65 -212M5'-Medium sweep net bag. ' 4.45 

- - 11218 'Killing jar 1.30 14.30 .- 215M$Y Medium 'sweep net bag 4.§5 
- ..- -- 212HS j'Heavy duty sweep net bag 5.S0 ' 

1131 Dip.per'."" 3.25 215HS Heavy duty. sweep: net: bag 6.60 

' ~ '- 1131H ExtendableN .nndle 4.15 4 30 
------------------------------------Net ring, round245 

.Net ring, ,triangular2 

-1120PY 

l~1135A, Aspirator ' ~ 5.20 57.20 35083 

. - 1135B A1 ' ~ 351A'Aspirator' 1.00' Net ring,, round '2 45 '­

11358J' 'Aspirator jar & lid L.45 4.95,~ 3518 Net ring, -triangular 2. 75, 

each-; 352 ' Net -ring'round ~7'2.85; 
3 2'-" 

- ' - - - 1135C' Aspirator,~ 16.507 353 Netgriig, round.," ' '-~-

- . ',,':Beating9 sheet - ' 125--35 Soeclock srW', 
.,.,2830 -:~Berlese funnel , 54'.50 356 Cap, screw &Allen key -' -. 95-

K'---- ,2870 ".Tanigle trap adhesive '-2.90 357, Plastic grip" .'-'' 

- .. - -'-2840'. ,, 

-'~tube 

.- per linear, yard ­
,'-- --- , cn 7.50 .~-

,7'~~~"'~A'.i~ eech '~ -250A'~ White polyesterntigK ' 4 U4"~4,< 

Insect, net, aerial-' 13.150 -2508- "Olive,-drab. nylon ntn Pg' - 2~0 ' 
- -~-4 '2312NA 

312CM 'Net, heavIy du ty,, aeri a 1" .14.30, 250C ~Ofwienylon. chiffon " .20 
05,, '250E UnbIeache'd~ulr~­"7 ' - s~i~ Nt,-ma~u~5weP,14 

~4- ~-."~' - ' '312HS" 'Net', heavyUy sweep''K 1l5 *85J25K' ' umhieSar'an20 ;20 ~80-.CD 
3 5A, nsctnea14.30ae 250L 

.. ~~ ~ 315C'-~N~t uty"aeral 15.30( . ­swe' -. 4 49 -U"meiieadiu y 
2Tropics ,neti, complete4"4"' 57'.75''4_,',315MS,',,Net,.me6iu514.90 

--- -Ne' heav dut weep'"se 2H 218NA". Extra'- net .bag -' 4 'j 4 . 9 54 ,,& 

Aise&.lse 'her 'o pageN 32A T me 710' 
S-15-,'30 ;324B iM id die :s4444gmn44 

~ '' B.10-',~" 
n -38N'~ i '-.44 4'.4al P 4 4 4~4ic net, 

~_ eAifltlA ~ ~ I~Lo 34 fr oto emn325NAnts' ~n ti( ~ 12.0 4 
W4lia
2300328NAi4~ 
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7 4
 

~F 

ENTOMOLOGY UIP0~ 

P39 
c.ato 
No. -Description Price 

64C:at 
Catal o . Peqe DesripioNo.DesripionPrice 

362A Scr eb a rrne r e'2 
212AG Gambusa net

212G GabuiaeLba 
338AR Aquatic net 
33BAT Aquatic .net 
332AR Aquatic net 
332AT, 'Aquatic 'net 
358AR Aquatic net 
35SAT ,Aquatic net'2 

3ARAquatic net'280, 
A1qu5,352AT Aqatc net:

20BAR Aquatic net bag
Aquticnet220AR Aquatic: ne b g4. 21AR~bag 

..210RT Aquatic net'bag 
:41OR' Requatcet'e 

41OR Relcmetn bag 
410T Replatcmn net 
410TTRpaeet'e bag41D'Aquatic net 
41200 Replacement net bag 

''80425 Bottom, sampling dredqe
48 Water sampling bottle 

5 2 1202B I nsect pins, elefant 1r,0 2. 10 9 
2 40 ' ~~ per, 1000* 19. 00~
70'1202S., Insect Pins, stainless-100 - "91440.95 00 t 

14.70 u .~v' 

1485 Priceapplles toone tin.ely per 1,000+
isesi15if s*P lzelafof Pinswhenordering 
21.50 120black ,tensb 500.0 e 0 

per 100 9.25'~ 
1204 Minutens, stailess 500 5.60

22.,25pe 10,I0 04.40 '1205 Label pins Je'0~10~bi 4.0,per,1000 100
0 "' per 500 + 4 2 

r 4.65 1201 Inetpnsize 3 '100 '1,30,< 

per 10,000 100.00 
8.95 1153A Camel hair brush #1I eac Ih 8 0" 

19.80 1153B Camel hair ~bru,.h #r2 each - .90 '' 
8.95 1153C ~ buh# ah 10;23.10Caehibrs,#3ech .0 
9.50 281210 Blank labels, "per 1,_000 ;~f6 

86.00 1211 Blank labels, "per 1,000 .039.00 ~1212 , Blank ,labels, per 1,000' .80~ 

T 

-

.;:i K{ 

~~~ 

113 t l 1 13 Blank labels, per doze cars00, 
eac-,2035 12210 Blank labels, per dozen cards .80 

!6 ac, 22 Blank' ,abels,' per,.'dozen .cards'.0;
12E'Spreading borajsal .5'-1223~' Prnted labels' ~100'" "0~&

praIng board, adjustable,' 9.50y'~'
02KSpreading board. kit of 12" 48'.007 smen oninelabol -<vt 12 

I 2.rp ne labelswllb'Adjustab le' hardwvare for kit: 9.006 2. Addclionsl chargei i.o i~ooDOIisvmb
1022A ,Spreadiny bod ' .5 78.65 "4 ~'~-ec +dzn­0221,. Spreading boa 'rd 7.15' 7865 224 Prited order cardsi' .5 2.50T>Spr a 169 '7ch 65 ' '' ''" j022b ­ sP ,ead i nq boa r d ' r m.57 . 5- * .- \ ' ~ i 

' 02pedi~bad ' 7.55 ­ 83. 05j _1225 Field note fom~per pad' 37 
' 1022E, Spreaclln'b_oarcl, 8.95 98'.4 151 *Raplcograph ,pen''A 10. 50102~pedinq,board 93 102.85 *1152A ' 0''102I C,- 1Spread Ing',board '. 95 54.45~ I1152B Relcmn.pit 00 .51024E~ i;4ang,ar0. 113,':Id a' Ink 

es. *.*ve, ' ec~ dozen 

q- " 

~ 4f - ' ' ' 

!T1 144~" Pinnig blc 
14 pin il"ng."boc-;'1194PoVprustrp'

~ 11 1 ~ Po h' I ' p h ~ ' u 

.7 
-1.25
\ " &' 

8. 25,;'~ 
'13.75:' 29 1196p'+'Vapona 9fuiatt-j275'18 V Coocso{450gim

ur i - 0s t ri0 2 .75s 30.5'i403~ .2 5 

'4 

-'''-- j 
.01 

-~ 

182A "Sten-ox 

Pric c inc I des 

1'.'ea'ch" 

meta I containier 

~ 5 

surchare 

V_'"~~ 

each*rediacnmakaeeuie 
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ENTOMOLOGYBioQuipo 
Catalog Cat.
 

No. Description Price Page No Descriotion P,,:f

cat. 

1183 Ethyl alcohol pint 1.75 31 4200 Havahart trap 
quart 2.60 4201 Havahart trap 

gallon 7.90 4202 Havahart trap 2-..: 

1185 Ethyl acetate 2 oz.bot te .95 =.Z­P~n 

pint 2.40 4310A Foldina trap 9.70 1C.­
quart 4.05 43108 Folding trap 11.25 1"'..5 

gallon 11.60 

1187 Isopropyl alcohol pint 2.90 32drwPlase specify choice of colors when ordern.. Pr.e ao not h"..: 
s"=quart 4.80 

gallon 15.40 8515M Vial & slide cabine: 2E,' 

1188 KAAD larval fixative 2 oz. 1.40 8515F Vial & slide cabine: 27'.:0 
pint 4.40 

quart 7.10 8510 Vial & slide draw 1-."0 

1190 Naphthalene flakes 1 lb.* 2.75 
4- lb.* 10.00 33 85A Vial tray .5 

0 

1191 Naphthalene cones 2 dozen 3.25 856 Vial tray 	 1.15 

.I0gross* 17.10 85C Vial tray 


1192 Paradichlorobenzene 
 1 lb.* 2.40 	 95D Vial tray
 
.Z05 lb.* 9.00 	 85F Slide tray 

8520 Vial rack each E..001194 Silica gel 1 lb.* 7.60 
dozen E..n0
 

5 lb.* 34.00 
gross 72-.00*Price includes metal container surcharge 

each dozen 	 per 100 pe", :00 

1196A Fumigator 4.80 1133C Genitalia vials, plastic 7.95 7T.55 

.40 4.40 1133K Genitalia vials,glass 23.65 22..851148 Fumigant box 
1149 Fumigant holder 2.50 

1226 Fragile labels, pad 1.95 
each dozen 	 Vials with corks or caps dozen ts 

1450A Collapsible cage 39.00 429.00 34 8621 Shell vials & corks 1.10 ".10 

1450B Collapsible cage 50.00 550.00 8641 Shell vials & corks 1.25 i".75 

14500 Collapsible cage 87.00 957.00 8652 Shell vials & corks 1.60 !-.6C 

14500 Collapsible cage 96.00 1056.00 8674 Shell vials & corks 1.80 ".0 

1450L Collapsible cage 56.00 616.00 8696 Shell vials & corks 2.70 :-.7C 
Shell vials & corks 3.15 -'z-.651452A Collapsible cage 33.00 363.00 8608 

lip vials & corks 1.50 " . 5014528 Collapsible cage 41.00 451.00 8701 Patent 

1452C Collapsible cage 58.00 638.00 8721 Patent lip vials & corks 1.60 *.6C 

1452D Collapsible cage 67.00 737.00 8732 Patent lip vials & ccrks 1.70 .70 

1425 Mosquito breeder 7.70 84.70 8743 Patent lip vials & corks 1.95 :1.45 

1430A Cryolizers, set of 2 21.00 8754 Patent lip vials & corks 2.20 C-.2C 
dozen gross 8803 Screw cap vials/caps 1.75 "9.25 

1430B Growth chambers 5.00 55.00 8801 Screw cap vials/caos 1.80 ".80 
each 8801P Screw cap vials/caps 2.10 :3.10 

109.00 8802 Screw cap vials/caDs 2.00 2:.CO1406A Outdoor 	cage "5.40119.00 8802P Screw cap vials/ca~s 2.4014068 Outdoor cage 	 :6.05177.00 8804 Screw cap vials/caps 2.55
1406C Outdoor 	cage 

8804P Screw cap vials/caDs 2.90 31.90
1412A Outdoor 	cage 174.00 


192.00 8806 Screw cap vials/caDs 3.10 31.93014128 Outdoor 	cage 

1412C Outdoor 	cage 
 288.00 8806P Screw cap vials/caps 3.50 39.50
 

1424A Outdoor cage 
 394.00 8808 Screw cap vials/caDs 3.50 38.5C
 

14248 Outdoor cage 432.00 8808P Screw cap vials/caps 3.95 3.45
 

1424B Outdoor cage 677.00
 

1406F Cage frame 	 37.00
 

"., . 2.0. 3o 1!n;,C 906 ":.;1.Sssa21... :: 
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ENTOMOLOrssGY40 cope s,I 

8762No Desclip i al 1:40loPoncy : C54at'
do'e -rlI' dr ss 9 7 

8763 Patent lip vlalIs, only'. 1.55 '17.05 6351 Mirscp slds o 4.30864 Patent lip vials'.only 1.75, 19.25 
gos 

1'gross, 7.80.
8000L Corks, -size 0 
 35 3-85 :_.:"'6341 A Cover glass, ounce 3 25I~8002 Corks, size 2 , .40 4.40~, '' ounce558003 Corks, size 3 .45 4.95 648Cve ls, ounce 
 25
 
8004 Corks, size 4 

* 
.55 6.05 9 1ounce, '5 858005 Corks,. size' 5 .65 '7.15 ' each dozen,,. 

807§Coksie7~.85' 9.35 38%8530A -SortlIngq tray,' '2.75: 30.25.
809~Cor'ks,"'size'9 1.20~ 
13 -20 .~8530B8 ,Sorting. tray 200 22V00 '48010, 'KCork., size' '10 1.60: 17.60 '"8530CS'ISrting tray ' 1.70 18*7~
840 Neoprene' stoppers 000 , .85 '9.'35' dozen"gros*8420 ;Neoprene. stoppers 00 1.40>15.40 8909 Platic tuben84,10' Neoprene'stoppers 11' 12.10'4
0 2.15 223.65' - 9 Z Plastic* tubes 1.20, :14.308432 'Neoprene stoppers 12 2.75 30.25 8915 Plastic tubes.. 1.i551 17.05"8433 'Neoprene 'stoppers 3 3.40 37.40 , 8940. Plastic tubes ' 2.50 27.508434 ,Neoprene stoppers 4 3.95 .43.45 ','ech 

k~ . -each-
'odno 4800,-Handle, for use with all tips 9.101128 'magnifier lOx :'19.00 4801LLTip, needle point 13.75
1128C 'Coddington magnifier~ 20x ',20.00 4807 Tip 'rhook2.5
1128D Coddington magnifier, 14x~'9" :,112BE ' ,20.00 4808 Tip,'root~knife L20.00'Hastings magnifier 10x, 30.00 4812 'Tip. probe 19.001,Q
1128H Folding'magnifier"5x" ' , 6.15 4818 Tip;,.hook-,~ 22.00> -
 1128K Ma Ignifier lOx,w/o2,batteries 21.00 4828 Mini-scale 31' 50'. 

118Watch maker's lop x1x 16.00 4830- Tinitool- kit 
'. 22.00 ' 1128N'Wat:chmaker's loupe' 4x,'4 7x, 12.80 '1163 AVernier calie 6.501 

4 ', ' 12 A M q n fie each' dozen 1164 , V ern ier ca liper ''' " 46011298 Magnifier 16x 3.25. 35.75doe 
1290 'Triplet magnifier lOx 20.50 39 4524- Forceps-,129L Magna IIte, 5x, WI ba 5..25,' 42 Focps e7t do5en79,75'

' 7.250 97§' .'~"-:4':.''. ,4525 
 Forceps758.0.
abch dozen '45271 Focp'36'. FM31 Field microscope 285.00:' 4713 'Scissors 

9.oo 99.00,"
3.65' 40.15'MISTL Stereo microscope 20x 150.00, 4720, Scalpel4 1.90 2;0
MA750 Widefield eyepieces, lOx 34 *00 4720A Sclplblde95'4 

633 Lih scope 30x 25.00 ' 4ScaIpe 494720C P6'blade' '4 

37 610 Micosop 'ld o 5.30 58.30' ,71 ,Fres19 

616Microscope, stage 15.2'1 4734 Forceps,' J-1~4~- go 42092- 26188 4Microscope stage, 25 - 4735 ~Forcep's '"'4>'7190' 2' 23 0267"'Mrdslide medium'"94 Forceps f~"~6 0," .50,,2''7 24o. 'dropperbottle ,1.50, 4742 Forceps ~ 4<~~45 -2 64.95
-.1, 6375 Port'4' e'balance2 ,,75.00" ' " 74' Foceps 
2~~ 1""~"'~14'50~2'4 

~'"'''' Side, ringer , >27.50' 4o 49 60 S747'~ 2.45' 2.5. 
475 Forep 
 1.5 17'C5
 

475 Tiisin :.n edl .2 2.5 
4'75" Te n9 2427;
 

47 5 D o p ng pp te.2.-7 
 , 

4,,4 

p, 4' 

J,,~~Lfzbwrttary0"r ' . J 

http:1.40>15.40
http:807�Coksie7~.85
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"11og Cat. Price Catalog Cat.
 
"qe No. Oescriptiun Page No. Oescriotion
 

each
 

10 	3712S Herbarium cabinet, steel * 325.00 44 5046 Paleo-aeolocy cs.bine*:,s'el E:Z.:O 
3712F Herbarium cabinet, plastic* Specify choice of ex:eric. color 

laminate 325.00 5046A Paleo-geology :ryay 
*Specify choice of exterior color or finish 
3114 Mini plant press each 3.75 45 The Moths of America 'Iort- of e.'ex:co 

dozen 41.25 9601 Fascicle 6.1, Cosrnop:erigidae -0 
9602 Fascicle 6.2,Oecophcricae ='.:0 

,1 3626 Herbarium cabinet, steel 490.00 9610 Fascicle 13.1A,Part 1, 
each dozen Scopariinae & mo-,ylise :'.J0 

3120 Host plant press 9.35 102.85 9611 Fascicle 13.IB,Part 2, 
dozen hundred Odontiinae & G;aohriirae .0 

3124 Drier, 1.20 9.00 9612 Fascicle 13.1C,Part 3, EverGes:-ae 
3129 Ventilators 1.55 11.65 & plates to Par:s 11.2,3 --. 0 

each dozen 9613 Fascicle 13.2A,Part 1, 
42 3115 Plant press 19.80 217.80 Pyraustinae:Pyraus.in" 

3118 Plant press 86.50 9614 Fascicle 13.2B,Part 2, 

dozen hundred Pyraustinae;P% raus: ni 
3125 Standard driers 2.05 15.60 9620 Fascicle 20.1,Bombycoidea :.00 

3126 Heavy duty driers 5.00 37.50 9621 Fascicle 20.2A.Cithe-oni;nae
 

3127 Standard ventilators 2.85 21.40 & Heileucinae ":.00 
3128 Plastic ventilators not available 9622 Fascicle 20.2B.Hemileuc:nae 

setof dozen & Saturniinae .-.00 
2 teti 9630 Fascicle 21,5phingoidea Z.00 

3115F Plant press frames 13.50 148.50 9640 Fascicle 22.2,Lymantriidae .t.S.00 
3170 Strap, spring buckle 3.40 37.40 

3171 Strap, spring buckle 3.75 41.25 469003 How to Know the,.Beetles ".95 
3172 Strap, slide buckle 2.65 29.15 9004 How to Know tne B'utte'-flies ".95 

3173 Strap, slide buckle 3.00 33.00 9005 How to Know the Insects -.95 
each dozen 9008 How to Know the Soiders .95 

,3 3117 Student plant press 13.75 151.25 9011 How to Know the Imma'ure 
dozen hundred Insects ..95 

3130 Genus covers 2.50 18.75 9016 How to Know the True Bugs -.95 

3135 Mounting cards 1.70 12.75 9017 How to Know the Aqua:;c 
3137 Rag mounting c,.rds 2.40 18.00 Insects ?.95 

pnrl100 per.00 9028 Aquatic Diptera,hardco.er ed. *-.00 
3210A Fragment folders 5.60 50.40 9034 The Moth Book .95 
3210B Fragment folders 6.70 60.30 9033 Moths & How to Rear Them .. OC 
3210C Fragment folders 12.00 108.00 9770 Noctuldae of North America :,.0c 

3169 Specimer. data labels, per pad 1.85 9032 Common Spiders of the U.S. 3.50 
2oz. pint quart 9084 Whitefly of the World .. 75 

3140 Botany paste 1.10 6.50 12.00 9046 Natural History of Flies .5C 
per 25 hundred 9044 Natural History of Mosquitos 9.95 

4110 Bait stations 18.75 67.50 
479059 Introduction to Aquatic 

each Insects of N.A. :;.Cc 
.4 	4417S Vertebrate skin cabinet,steel 420.00 9082 Fresh-water Invert. of U.S. .2.5C 

Available with gray, office green or tan 9043 Corixidae of %"est. Hemispn. :5.oC 
finish at additional cost when requested. 9762 Biology & Identification of La-,.ae 
4417A Skin tray 	 17.50 . of Chironomidae 3.SC
 

4417B Unit tray each .45

0per 	 100 40.50
 

:::L :, - p..
,1 	U ,.o.Vn. 61,S';Iz.[. ,,.CAt:::: j , ., 
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ENTOMOLOGY 	 BioQuipt 
Catalog Cat. Catalog Cat.


Page No. Oescnption 
 Price Paqe No. Oescriionr 2,Ca 
47 9752 Butterflies of Malay Peninsula47.00 499035 Dictionary o En:xrc :g. :7.=­

9753 Butterflies of W. Malaysia 9049 Glossary of Entc-nolc-, !6..Z-
Singapore 55.00 9061 How to P-es -ve .n*-_l

9755 	 Butterflies of the Australian Specimens in Plastic 2.:-Region 	 120.00 9007 '/rihing Scie-:ific P-:er_ 0.­9750 Jamaica & Its Butterflies 40.00 9760 Systema Nat,.:rae :6.-­
%*%:1 	 9757 Butterflies of So. Africa 112.00 

9056 Butterflies of the 	World,out of print 509196 Vegetation Z Flora9057 	 Butterflies of No. America 39.95 Sonoran Desert. 	 2 ,.: . 36..9054 	 Swallowtail Butterflies of 9199 Desert Wild Flow;ers 4.--
North America 6.95 9160 Flora of SoL.:ier-" Ca if. '0.:19045 	 Mosquitoes of No. America 45.00 9060 How to Embea Flowe-s 2..5
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