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A new mosquito collection information format has been developed, and programd
med for ENTREX (data input hardware-software system) and the Honeywell 6620 com-
puter. ENTREX indices wére created for collectors, depositories and countries
to permit use of abbreviations in collection records. Five subprograms were

3 written to test the capability of SELGEM in addressing specialized questions

to ensure its competence in handling hierarchically arranged data. The computer
program, MILREF, which permits conversion of military grid reference coordinates
to geographical coordinates (latitude-longitude), was obtained from the Defense
Mapping Agency (DMA), making it possible to computer generate distribution maps
with either of the above type of coordinates. All available medium and large
scale maps (over 2000), and gazeteers were obtained for Middle and South America
from the DMA.  The following collection records were submitted to the computer
master file via ENTREX: (1) 61 collections containing about 3600 specimens from
Ecuador and (2) 1100 collections for 15 of the 43 Middle and South American
countries concerning the Albimanus Section of Anopheles (Nyssorhynchus)

(Faran, 1980).
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SUMMARY

The Mosquito Information Management Project was initiated in 1979 for
the éurpose of developing a computer-based systematic and ecological master
file (data bank) of the National Museum Mosquito Collection housed in the
Smithsonian Institution. The approximately 500,000 specimens with associaged
data constitute the best mosquito collection in the world. The data
management system SELGEM (%%Lffggperating g@gter) was adapted to meet the
needs of the project. | ’ 4

A new mosquito collection information format has been developed, and
programmed for ENTREX (data input hardware-software system) and the Honeywell
6620 computer. ENTREX indices were created for collectors, depositories and
countries to permit use of abbreviations in collection records. Five sub-
programs were written to test the capability of SELGEM in addressing
specialized questions to ensure its competence in handling hierarchically
arranged data. The computer program, MILREF, which permits conversion of
military grid reference coordinates to geographical coordinates (latitude-
longitude), was obtained from the Defense Mapping Agency (DMA), making it
possible to computer -generate distribution maps with either of the above
type of coordinates. All available medium and large scale maps (over 2000),
and gazeteers were obtained for Middle and South America from the DMA. The
following collection records were submitted to the computer master file via
ENTREX: (1) 61 collections containing about 3600 specimens from Ecuador
and (2) 1100 collections for 15 of the 43 Middle and South American countries

concerning the Albimanus Section of Anopheles (Nyssorhynchus) (Faran, 1980).
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INTRODUCTION

The Mosquito Information Management Project is a definitive study
that will result in the development of a computer-based systematic and
ecological master file (data bank) of the United States National Museunm
Mosquito Collection, the largest and best such collection in the world.
The master file will: (1) provide important, easily accessible, coordinated
systematic, ecologic, and vector data to the military, public health
organizations and other scientific and environmental agencies; (2) enhance
and support research conducted by Department of Entomology, AFRIMS Medical
Research Laboratory, Thailand, U.S. Army Medical Research Unit Brasilia
(USAMRU), and the Medical Entomology Project (MEP); (3) provide knowledge
of gaps in the collection and allow new collection strategies; (4) alleviate
managerial problems by providing a timely and cost-efficient collection
inventory; and (5) serve as a model for data capture involving mosquito
biology throughout the world.

The Mosquito Information Management Project works in close association
with the Department of Entomology, Walter Reed Army Institute of Research
and the Medical Entomology Project, Smithsonian Institution, and is designed

to be responsive to each of their needs.
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REVIEW OF PROGRESS FOR THE PERIOD
1 September 1979 to 31 May 1980
I. Equipment and fersonnel
A. Museum technician, Charlotte Burnett, was hired and she began
work on 1 September 1979.
B. The following equipment was ordered and received: Hazeltine

1510 CRT terminal; Anadex Printer, and; Techtran 816 datacassette,

II. Development of SELGEM Master File and Querying Capabilities

A. Collection Form (Appendix 1) - A new collection information form

was designed to assist in data entry and expand retrieval capabilities.
This new form has combined features of the forms of the project

Mosquitoes of Middle America (MOMA) and the Medical Entomology

Project (MEP). 1In addition, this form allows gathering of data

on the (1) medical importance of each species, (2) museum data,

(3) name of individual who determined species, (4) synonyms,

(5) important reference(s), (6) type-data (if collection contains
types) and (7) species code (explained in 1980 research p;oposal).
These forms have been adopted by MEP and were field tested January-
February 1980, in South Africa by Dr. Y.-M. Huang.

B. SELGEM Master File and Data Entry

1. SELGEM Program - A custom auxillary program was designed and

written to handle the hierarchically arranged data included in
the new collection information form. In a hierarchical file
- such as this, data i{s arranged in a pyramid fashion, that is,

for any one particular category within a record there may be

several, independent subcategories. In order to gain maximal
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accessibility to the information stored in this kind of file
the computer must be able to search and associate data stored
among the many records, and also the data in the different
subcategories within a single record.

ENTREX Program and Files - The format of the new collection

record was programmed into the hardware-software system, ENTREX,
which greatly increases efficiency of data entry (Appendix 2 and
see methods in 1980 proposal). ENTREX indices were created

for collectors, depositories and countries to permit use of
abbreviations in the collection records.

Collection Records in Master File

a) EBcuador File - 61 collection records concerning about 3600
specimens were submitted to the cowmputer via ENTREX as part
of an initial test of SELGEM's capability (see 4, below).

b) Nyssorhynchus collection ~ 1100 collection records, with

associated species, for 15 of the 43 Middle and South American

countries for the Albimanus section of Nyssorhynchus (Faran,

1980) have been submitted to computer.

SELGEM Subprograms - Five computer subprograms have been developed

to test the ability of SELGEM in addressing specialized questioms.

The SELGEM system was tested with the Ecuador file, before building

other files, to ensure that it was capable of associating data
in a hierarchical fashion. To test this the following questions

were presented to SELGEM (answers in Appendix 3):




a) What species have been collected in association with Culex

(Mel.) bastagarius in Ecuador?

b) Where has Ancpheles (Nys.) trinkae been collected in Ecuador?

c) Has An. (Nys.) trinkae ever been collected in ground pools?

Where?
d) How many larval-pupal-female and larval-pupal-male individual

rearings of An. (Nys.) tridnkae are from Ecuador?

e) What months of the year has An. (Nys.) rangeli been collected

in Ecuador?

f) Has An. (Nys.) trinkae been collected above 250 M elevation

in Ecuador? Where?

g) List the locality data, general environment, and immature
habitats for all the collections which include An. (Nys.)
trinkae from Ecuador.

h) Has An. (Nys.) trinkae been collected with An. (Nys.) rangeli

in Ecuador? In what type of habitat?

Computer Conversion of Military Grid Reference Coordinates to

Geographic Coordinates (latitude-longitude) -

A computer program, written in FORTRAN IV entitled MILREF, was
obtained from the Defense Mapping Agency (DMA). MILREF converts
military grid reference coordinates to geographic coordinates.
Most of the locality data on the MOMA and MEP forms is recorded

in military grid coordinates; however, the computerized plotter

at the Smithsonian can only plot distribution maps with geographic
coordinates. The acquisition of MILREF now permits the genera-
tion of extremely accurate computer-plotted, species distribution

maps with locality data in either military grid reference
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coordinates or geographic coordinates.

6. Maps - All available medium and large scale maps (over 2000),
and gazeteers were obtained frr Middle and South America from
the DMA. These maps will be used to verify locality data

recorded on the collection records.

7. Presentation at Annual Meeting of American Society of Tropical

Medicine and Hygiene (ASTMH) - An abstract has been submitted

* to ASTMH for a paper on the Mosquito Information Management Project

to be presented at the 1980 annual meeting scheduled 5-7 November.

VISITORS
Visitors to this project include Dr. Charles L. Bailey (WRAIR, Washington,

D.C.), Dr. John N. Belkin (University of California, Los Angeles, CA), Dr.
Theodore J. Crovello, (University of Notre Dame, Notre Dame, Indiana), Dr.
Richard H. Foote (U.S.D.A., Washington, D.C.), Dr. Kenneth J. Linthicum
{WRAIR, Washington, D.C.), Dr. L. P. Lounibos (Florida Medical Entomology

T Laboratory, Vero Beach, FL), Drs. Adel Merdan and Sherif El Said (Malaria
Research Unit, Ain Shams University, (Cairo, Egypt), and Dr. David L. Vincent

(U.S.D.A. Importation Project, Beltsville, MD). H
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Appendix 1

New Collection Form
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SMITHSONIAN INSTITUTION S Terad
MEDICAL ENTOMOLOGY PROJECT
LOCALITY Collection Form
Country Cade Nearest Town Elevation
Number Specific Loecality Date
Country Map Designation Time
State, Provingce or Department Grid Coordinates Photo
Second Administrative Dividon Latitude and Loaritude Collector
GENERAL ENVIRONMENT £. needle leafed HABITAT OF IMMATURES 2. leaf 8. Aquatic vegetation
8 bryophytes 3. tyond a. quantity
1.Alz temp b, fungi 1.Modifiers of breeding site 4. spathe 1. none
s Wet *c L other a large 8. fruit 2. scaree
b, Dry 3 | 13.Woody plants b. medium 8. sut 3. some
2% RH ¢, small 7. dnd 4. sbundant
3. Water temp S a. height range 4. natural ce. artif. container b, location
4.Wind kph 0-2-8-16-30 m e, artificial 1. submerged
& oons b, demsity {. otber dd. tap, bambos pot o 2. floating e
b, Msht 1. O total abesnee 2. Breeding site 3. emergent .
¢. medium 2 1low s. poand ee, other e type
d. strong 3. 2 medium b, lake 3. Light 1. O ]
e, gale 4. 3dhigh ¢, ground pool a. deep shade zm__‘
6.Sky 14. Herbs and £resses e d flooded poel b. partial shade 3. woodY e
s clear ¢, aaimal track e, full sun 4. algss
b. partially cloudy a. height range {. aaim. container 4. Height of dite adove & green
€. overcast 0-0.51-2-6-8 m ¢ swamp, manhy depress- ooud M b. browa
d. fog b. density fon 5.Dist. collection from near- ¢. blue-green
e, mist 1. 0 A marsh esthome o m 4 other
£, light rain 21 1. fresh 2. tidal 6. Water
£. beavy rain 3 2 {. Booded forest & pennasence 5. other
S.Anoual rainfall _____oun 4.3 J. seepage, spring 1. permanent
7. Rainy season months 15. Epiphytes k well 2. semipermaneat HABITAT OF ADULTS
JFMAMIJASONDIFM L stream 3. temporary
8. Topography a, density 1, margin 2. tidal b, movement 1.8pecific dite
a. mountain 1. 0 3. pool 1, stagnant
b. bil) 2.1 ta. ditch, drain, canal 2. sow 2.Dist. collection from
¢. valley s 2 a. pit 3. moderste est bome
d. platesu 4 3 6. fountain 4. strong 3.Ht. above ground
¢. plain 16.Edge effect, edge or inter- D. gutter ¢, turbidity 4.Collection method
9. Latitudinal regions fot of Q. road rut; wheel track 1, clear a light trap
s. sabpolar & vegetation t. crabbole 2. turbid 5. bait trap
b. boreal b. swamp 8. »ockhoie d. color ¢ sweeping
c. cool temperate ¢ rosd 1. voleanic . pH d. aspirator
d. warm temp /subdtropical 4. dike 2. coral £. hardness . other
e. tropieal v, bank 3. boulder at stream & salinity 6. Bebavior
10. Altitudinal belt t. other margin 1. fresh .. resting
a alpine 17.Wataz effect, shore or mar 4. senside 2, bracidah 1. house
b. subslpine n of t. rockpool 3. salty 2. animal sheiter
¢ montane . %8 W sumpbole b pollution A, cave
d. lower montane b. lake v. treebole 1. anasrobic 4. treehole
#. Dear sea level ¢ stream w. bamboo 2. other S. vegetaticn
11.1ife zone d. dver 1. eut or broken L. bottom 6. other
o Hodrde® e ¢, swamp 2, stump 1, mud b. biting
. salt marsh 3. Wt 2 send 1. eaimal
b. other g other 4. uncut iaternode 3. gavel 2. buman
. 18. Human \nOuenee x. flower bract, spathe 4, rock o landing .
12. Vegetation types a. elearing y. stteched fruit, nut or S, organig matter 1. saimal
s Symoosperms . gmasing pod s plamt 2. human
b. angiosperms ¢. Plantation z. leaf axl 4. swaming
1. mosocots d. eultivation 1. epiphytic % animal e. mating
3. dicots e. domastic 2. terrestrial f. fiying
o deciduows L. pollution s pitcher piant e | T.Collection method 6 attracted to
d. nosdeciduous s other bd. fallen plant part b other
¢. brosd lealsd 1. tres
REMARKS:
e B

afaaai
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Appendix 2

ENTREX Format
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LOC

LOC CODE :
COUNTRY :

PROVINCE :
SEC ADM DIV:

MEAREST TN:
SPEC LOC :

MAP DESIG
GRIDr COORDN:
LAT-LONG :
DATE :
COLLEGTOR :

ENTREX DATA ENTRY FORMAT

MOSQUITO S EL GE M PROJECT

LOCALITY

— ——— ——— TIME:

ELEVATION:
PHOTO:

———— —— -




LOCALITY NUMBER: oo

AP & e s
i daini i iialion ani i e




ﬂJalllJl-llllllllllllllllllllllllllll-IlllllllllllllllllIIIlllllllllllllllllllllﬂ‘

ENV

-

GENERAL ENVIRONMENT :
AIR TEMP ! e m————
REL HUMIDITY: _____ ‘ [
WATER TEMP : _____ . . :
WIND KPH S WIND DESCR:
SKY DESCR
ANKNUAL RAIN @ . RAINY MO. :
TOPOGRAPHY
LAT. REGIONS: ALT. BELTS :
LIFE ZONE
HOLCRIDGE
OTHER :
N¥EG. TYFES
A THRU H
OTHER :
WOODY PLANTS:
HY. RANGE : e DENSITY:
HRES-GRASSES :
HT. RANGE : DENSITY:
EPIPHYTES DENSITY:
EDGE EFFECT
WATER EFFECT
HUMAN INFLU :

15

. s

e o

IR SRR TN R
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HIM

MODF BREED :
BREED SITE

LIGHT

WATER

PERMANENCE :
TURBIDITY

SALINITY
BOTTOM

COLL METHOD:
AQUATIC YEG

QUANTITY
TYPE

ALGRE DSCR:
ALGRE, DEN:

HABIT OF IMMATURES

HEIGHT ABOVE GRND: -

MOVEMENT :
COLOR: PH: ———_ HARDNESS: mce—we-

POLLUTION:

LOCATION:
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HRD

SPEC SITE

HT. ABOVE

GROUND

BEHRVICR
RESTING
BITING
LANDING
SWARMING
MATING

HABIT OF ADULTS

COLLECTION METHOD:

DIST COLL NERREST HOME:@ e

OTHER:




GRMK

LOCRLITY,

GENERAL ENVIRONMENT, HABIT OF IMMATURES AND HABIT OF RDULTS

R EMAIRK S




19

MASSR

MASS REARRINGS

SPECIES - DET:
STAGES L L P P M F E G
MDL IMPOR SPEC CODE: ___
MUSEUM DARATA. .. ... DEPOSITORY ORIG DEPOSITORY  NEXT SEQ DEPOSITORY
SYNONYMS

BIBLIOG

.
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INDIVIDUAL REARINGS

IND SPECIES. ...................... L P M F G
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MASS AND INDIVIDUAL REARINGS
REMARKS

LINE 1

LINE 2 :

LINE 3

LINE 4

LINE S




S
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TYPE DATA

1. SPECIES:

2. KIHND OF TYPE<S), LIFE STAGES, TYPE
NUMBERS:

2. METHOD OF PREPARATION:
4. TYPE DESIGNATOR:

S. Urdm OF DESIGNRTION:
6. TYPE NAME:

7. ORIGIMNAL TYPE NAME:

8.

TYPE FUBLICATION:
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Appendix 3

Sample Queries
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